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OF  THE 

ZOOLOGICAL  SOCIETY  OF  LONDON. 

1901,  Vol.  II.  (May  to  December). 

May  7,  1901. 

Prof.  G.  B.  Howes,  LL.D.,  F.R.S.,  Vice-President, 
in  the  Chair. 

The  Secretary  read  the  following  report  on  the  additions  made 

to  the  Society's  Menagerie  in  April  1901: — 
The  registered  additions  to  the  Society's  Menagerie  during  the 

month  of  April  were  200  in  number.  Of  these  52  were  acquired 
by  presentation,  51  by  purchase,  2  were  born  in  the  Gardens,  and 
95  were  received  on  deposit.  The  total  number  of  departures 
during  the  same  period,  by  death  and  removals,  was  156. 

His  Majesty  The  King  has  ordered  some  animals,  lately  kept  at 

Windsor,  to  be  transferred  to  the  Society's  Gardens  and  placed 
under  our  care.  Amongst  these  is  the  beautiful  female  Grevy's 
Zebra  (Equus  grevyi)  which  was  presented  (along  with  a  male  of 
the  same  animal)  to  Her  late  Majesty  Queen  Victoria  in  August 
1899,  and  was  subsequently  removed  from  the  Gardens  (where 
they  were  temporarily  deposited)  to  Windsor.  This  animal  is  now 
in  must  perfect  health  and  condition,  and  through  the  kind  efforts 
of  Lt.-Col.  Harrington,  H.B.M.  Representative  in  Abyssinia, 
we  are  hoping  to  obtain  a  young  male  of  the  same  species. 

I  may  also  call  attention  to  two  beautiful  birds — a  Rufous- 
necked  Scimitar  Babbler  (Pomatorhimu  rufiooUu)  and  a  Golden- 
backed    Woodpecker    [BrachyptemvA    aurantivt) — presented    on 

Pboo.  Zool.  Soo.— 1901,  Vol.  H.  No.  I.  l 
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April  11th  by  Mr.  W.  H.  Harper,  E.Z.S.,  who  continues  to  send 
us  most  interesting  additions  to  our  collection  of  Indian  Birds; 
and  to  a  fine  young  male  Eiand,  bred  at  Woburn,  and  presented  to 

us  on  April  26th  by  H.G-.  the  Duke  of  Bedford,  which  will  make 
an  excellent  match  for  our  young  female  purchased  in  Apiil  1899. 

Mr.  Sclater  stated  that  Mr.  E.  Bidu  ell  had  kindly  pointed  out 

to  him  the  following  passage  in  Ludolphus's  work '  on  Abyssinia, 
published  in  1682,  which  apparently  referred  to  Grevy's  Zebra 
(Equus  grevyi)  : — 

"  But  there  is  a  beast  which  is  called  Zecora,  which  for  beauty 
exceeds  all  the  four-footed  creatures  in  the  World.  They  of  Congo 
give  it  the  name  of  Zebra.  This  creature  is  about  the  bigness  of 
a  Mule,  and  is  brought  out  of  the  woods  of  Habessinia,  and  the 

countries  possessed  by  the  Golems,  and  easily  tam'd.  A  present 
of  great  esteem  and  frequently  given  to  the  Kings  of  Habessinia. 

Tellez  briefly  describes  him  thus, — 'A  Circle  of  black  colour 
encompasses  his  Loyns  like  a  girdle ;  adjoining  to  which,  Nature 
has  pencilled  out  several  others,  some  broader,  some  narrower, 
some  black,  and  some  of  a  bright  shining  Ash-colour ;  with  so 

much  Elegancy  and  order,  as  no  Painter's  Art  can  equalize.  His 
ears  are  the  only  thing  that  disfigures  him  ;  being  of  a  dispro- 

portionate length  :  for  which  reason  he  is  called  by  the  Portugals 

"  Burro  do  Matto  "  (though  improperly)  the  wild  Ass.'  But  you 
may  guess  at  bis  beauty,  by  his  price,  for  King  Susneus  having 
given  one  of  these  beasts  to  the  Turkish  Basha  of  Suaqena,  he 
sold  the  same  for  Two  thousand  Venetian  Pieces,  to  a  certain 

Indian,  that  bought  him  for  a  present  to  the  great  Mogul." 

Mr.  C.  Davies  Sherborn,  F.Z.S.,  remarked  that  it  had  been  his 
privilege  to  bring  before  the  Society,  from  time  to  time,  the 

progress  of  the  '  Index  Anirnalium.'  He  had  now  to  inform  the 
Society  that  the  Index  was  completed  from  the  1st  of  January, 
17o8,  to  the  31st  of  December,  1800.  This  portion  of  the  manu- 

script was  ready  for  press,  and  negotiations  with  the  Cambridge 
University  Press  were  in  progress  for  printing  it. 

One  of  the  chief  difficulties  that  the  compiler  had  to  contend 
with  was  the  inaccessibility  of  much  of  the  literature.  With  the 
exception  of  about  twenty  books,  which  from  their  titles  might 
possibly  contain  specific  names,  this  difficulty  had  been  successfully 
grappled  with,  either  with  the  help  of  those  interested  in  the  work 
or  by  purchase.  He  alluded  to  the  impossibility  of  accurate  com- 

parison of  various  editions,  copies  of  which  were  in  different 
institutions,  and  lamented  the  fact  that  even  in  the  British 

Museum  (Xat.  Hist.),  where  the  collection  of  books  was  very  com- 
plete, this  matter  of  editions  had  not  been  fully  grasped.     He  had 

1  Ludolpiius,  J.  A  New  History  of  Ethiopia,  being  a  full  and  Accurate 
Description  of  the  Kingdom  of  Abyssinia  ....  called  the  Empire  of  Prester 
John.  Bv  the  Learned  Job  Ludolphus.  Made  English  by  J.  P.  Gent. 
Plates.     Folio.     London,  1682. 
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himself  been  instrumental  in  purchasing  many  hundreds  of  volumes 
dealing  with  systematic  zoology,  published  before  1800,  and  these 
were  now  in  public  libraries  and  therefore  accessible  to  zoologists. 

Instancing  Buffon's  '  Histoire  Naturelle,'  Mr.  Sherborn  said  that 
he  had  purchased  no  less  than  six  editions,  published  before  the 
close  of  the  eighteenth  century,  all  of  which  included  specific 
names  of  importance  to  systematists,  and  none  of  which  had 
previously  been  seen  in  this  country.  These  and  many  other 
books  were  essential  to  proper  work. 

A  great  deal  of  manuscript  had  been  accumulated  towards  the 

1S01-1900  portion  of  the  Index,  but  as  it  was  beyond  the  powers 
of  one  man  to  deal  with  the  vast  literature  of  the  last  hundred 

years,  progress  would  necessarily  be  slow  unless  further  assistance 
were  forthcoming.  Mr.  Sherborn  hoped  that  the  first  volume 
would  be  of  service  to  zoologists,  as  that  would  no  doubt  be  an 
incentive  to  the  further  support  desirable.  This  part  1,  1758- 
1S00,  had  taken  him  over  eight  years  to  compile,  arrange,  and  get 
ready  for  press. 

Dr.  W.  G.  Eidewood,  F.Z.S.,  exhibited  and  made  remarks  on 

a  series  of  microscopic  preparations  of  the  hairs  of  Antelopes, 
Giraffe,  Zebra,  and  the  so-called  Equus  johnstoni,  pointing  out 
that  the  hairs  of  the  last-named  animal  were  similar  to  those  of 
the  Giraffe  as  well  as  those  of  the  Zebra,  but  differed  from  those 
of  the  Antelopes. 

Mr.  Sclater  exhibited  an  original  water-colour  painting  (Plate  I.) 
made  by  Sir  Harry  Johnston,  K.C.B.,  P.Z.S.,  of  the  new  Mammal  \ 
which  he  had  discovered  in  the  forest  on  the  west  side  of  the  Semliki 

River,  on  the  south-western  boundary  of  Uganda,  and  portions  of 
the  skin  of  which  had  been  already  laid  before  the  Societv  (see 
P.  Z.  S.  1900,  pp.  774,  950 ;  1901,  vol.  i.  p.  50). 

Mr.  Sclater  read  the  following  extracts  from  a  letter  addressed 
to  him  by  Sir  Harry  Johnston  on  the  subject,  dated  Eldama 

Ravine,  Uganda  Protectorate,  31st  March,  1901  : — 
"  I  am  sending  you  by  this  mail  a  water-colour  painting  I  have 

made  of  the  new  animal.  I  have  done  this  painting  with  the 
utmost  care  from  the  skin  while  it  was  in  a  fresh  condition.  I 

have  used  the  skull  to  assist  me  in  delineating  the  exact  shape  of 
the  head.  I  have  also  questioned  various  Congo  natives  who  are 
with  me  as  to  the  shape  and  appearance  of  the  animal,  and  the 
result  is  this  drawing,  which  I  think  will  be  found  to  be  a  fairly 
faithful  representation  of  this  wonderful  new  creature. 

u  I  wish  to  impress  on  you  this,  that  the  colours  in  the  drawing 
are  absolutely  not  exaggerated  in  anyway  in  brightness.  1  say 
this,  because  the  skin  may  have  a  dulled  and  faded  appearance 
when  it   reaches    England.      I    scarcely    remember    ever    coming 

1  Bee  below  (June  L8tb)  for  t lie  origin  of  the  Rciontifie  name  now  applied 
to  tliis  animal. — 1\  L.  S. 

1* 
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across  the  skin  of  a  mammal  which  came  bo  near  to  having  actual 
bright  red  in  it.  I  think  you  will  agree  with  me  that  the  general 
coloration  is  of  the  most  extraordinary  kind,  and  that  if  the  skin 

were  not  there  as  evidence,  it  would  be  thought  to  be  an  in- 
vention of  my  imagination.  If  you  examine  the  skin,  however, 

vou  will  see  that  my  drawing  is  correct  in  the  tiniest  details  of 
the  stripes.  In  my  drawing  I  have  made  the  tail  a  trifle  longer, 
because  from  information  received  I  gathered  that  the  tail  of 
the  specimen  had  suffered  a  little  at  it«  extremity.  I  am  also 
told  that  the  animal  having  been  roughly  skinned,  some  of  the 
skin  on  the  inner  side  of  the  legs  and  belly  is  absent. 

"  These  missing  portions  are  not  considerable,  and  were  of  a 
creamy-white  colour,  except  in  regard  to  the  stomach  and  chest, 
of  which  the  fur  is  blackish -brown.  The  missing  hoofs  were 

bluish-black." Mr.  Sclater  remarked  that  there  could  now  be  no  doubt  that 

Sir  Harry  Johnston  had  made  a  most  important  discovery.  The 
animal  portrayed  in  the  drawing  (Plate  I.)  was,  of  course,  not 
a  Zebra,  nor  even  a  member  of  the  family  Equidce.  AVhat  should 
be  its  proper  position  it  would  only  be  possible  to  say  when  the 
skin  and  two  skulls,  recently  obtained  by  Sir  Harry,  were  received 
in  this  country.  It  was  probable,  however,  that  Sir  Harry  was 
not  far  wrong  when,  in  one  of  his  letters,  he  called  it  a  Hellado- 
therium,  and  that  it  would  be  found  to  be  allied  to  that  or  to  one 
of  the  other  extinct  forms  of  Mammals  allied  to  the  Giraffe. 

The  leading  facts  as  yet  known  concerning  this  new  and  extra- 
ordinary discovery  had  been  fully  given  in  an  article  published  in 

'  The  Times '  of  this  day,  from  which  the  following  extracts  were 

read : — 
"  After  sending  home  incomplete  fragments  of  skin   which  he 

obtained  in  situ  from   the  natives  of  the  Congo  forest  near  the 
Semliki  River  (fragments  of  which  were  considered  to  indicate 
the  existence  of  a  new  species  of  Horse,   which   was  tentatively 
named  by  Mr.  Sclater  Eqiius  johnstoni),  Sir  Harry  Johnston  has 
at  last  secured,  through  the  kindness  of  the  Belgian  authorities  at 
the  frontier  post  of  Fort  Mbeni,  a  complete   skin   and   two  skulls 
of  tins  animal,  which  is  now  shown  to  be  not  at  all  a  horse,  but  a 

cloven-hoofed  ruminant  of  extraordinary  coloration  and  appear- 
ance, which  seemingly  is  either  of  the  extinct  genus  HeUadoiherium, 

or    is    some  closely-allied   creature  belonging  to   that  somewhat 
vaguely-defined  group  of  which  the  Giraffe  is  an  exemplar.     The 
skin    and  the  skulls   which    have  been  forwarded  by  Sir  Harry 
Johnston  to  the  British  Museum  were  obtained  by  native  soldiers 
of  the  Congo  Free  .State,  in  the  vicinity  of  Fort  Mbeni,  and  were 
very  kindly  presented  to  .Sir  Harry  Johnston  by  Mr.  K.  Eriksson, 
a  Swedish  officer  in  the  service  of  that  State,  who  has  until  recently 
been  the  Commandant  of  Fort  Mbeni.     It  is   to  be  hoped  that 
these  invaluable  specimens  will  reach  London  safely. 

"  We  are  informed  that  the  complete  skin  sent  home  now  shows 
the  animal  to  be  coloured  in  the  most  extraordinary  manner.    The 
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cheeks  of   the  rather    large    head  are   yellowish-white,    and  the 
tapering  muzzle  is  blackish-brown.     The  forehead  is  a  most  vivid 
red,  narrowing  down  into  a  thin  black   line  continued  along  the 
ridge  of  the  nose  to  the  nostrils.     The  long  ass-like  ears  are  of  a 
deep  reddish-brown,  with  silky  black  fringes.    The  neck,  shoulders, 
stomach,  and  back  are  a  deep  reddish-brown,  which  in  parts   has 
almost  a  crimson  tinge,  and  in  others  becomes  blackish.    The  hind- 

quarters and  hind  legs,  down  to  the  hocks,  and  the  front  legs  from 

the  elbow  to  the  wrist-joint  are  boldly  striped  in  purplish-black 
and  white,  the  white  having  here  and  there  faint  touches  of  orange. 
The  hind  legs  from  the  hock  downwards  are  of  a  creamy  colour. 
The  front  legs  are  also  cream-colour,  but  a  bold   black  line  runs 
down  the  front  of  the  leg  in  an  oblique  manner.     The  fetlocks  of 

all  four  feet  are  black  and  cream-colour.    The  tail  is  bright  reddish- 
brown,  with  a  black  tuft  at  the  end.     There  are  no  horns,  but  it 
may   be  seen   from  the  skulls  that  far  back  in  its  history  this 
creature  possessed  three  horn-cores  similar  to  those  of  the  Giraffe, 
but  that  by  long  disuse  these  horn-cores  have  degenerated  into 
rounded  bumps  on  the  skull,  two  of  them  being  situated  a  little 
above  the  eyes,  and  one  at  the  beginning  of  the  nasal  bones.     On 
the  skin,  just  over  the  two  bigger  bumps,  are  two  tiny  and  comical 
little  twists  of  hair,  which  represent  all  that  remains  outwardly 
of  horns  or  horn-cores.     The  animal  stands  slightly  higher  at  the 
withers  than  at  the  hindquarters,  but  its  neck  is  not  proportionately 

longer  than  that  of  a  horse.     The  head  is  rather  large  in  propor- 
tion to  the  body,  and  in  outline  slightly  resembles  the  head  of  a 

Tapir.     The  nostrils  are  two  long  slits,  completely  covered  with 
hair,  and  resembling  the  nostrils  of  the  Giraffe.    The  lips  apparently 
taper  to  a  point.     There  are,   of  course,  no  front   teeth  in  the 
upper  jaw,  as  the  animal  is  a  true  Ruminant.     The  front  teeth  in 
the  lower  jaw  are  so  small  and  feeble  as  to  suggest  the  idea  that 
the  creature,  like  the  Giraffe,  must  possess  a  prehensile  tongue  for 
furnishing  food  for  the  molar  teeth  to  grind.     If  this  is  not  the 
case,  then  the  rather  long  and  prehensile  lips   secure  most  of  the 

animal's  nutriment,  which  consists  of  leaves.     Other  particulars 
will,  no  doubt,  be  furnished  to  us  before  long  by  the  authorities  of 
the  British  Museum,  when  they  are  able  to  examine  the  specimens. 
The  build  of  the  animal  is   rather  heavy  in  the  case  of  the  male. 
The  female  is  said  to  be  much  more  lightly  built,  and  her  skull  is 
considerably  smaller  than  that  of  the  male.     It  is  not  yet  known 
whether  any  difference  of  coloration   exists  between  the  male  and 
female;  the  natives  say  that  they  differ  only  in   size.     The   same 
authorities  state  that  the  creature   is   found  only   in   the  densest 
paris  of  the  forest,  and  that  it  goes  about  in  pairs  of  male  and 
female.     It  would  seem  to  be  quite  inoffensive,  and  very  easily 
killed.     It  is  ordinarily  captured   in   pitfall-,   and   from  what    Sir 
Harry  Johnston   ascertained  on  the  spot  its  extinction  is  being 
rapidly  carried  out  by  the  natives  of  the  Congo  Free  State.     Now 
that  this  discovery  lias  been  made  by  joint  action  on  the    part    "I 
British  and  Belgian  officials,  we  may  look  with  confidence  to  King 
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Leopold  to  issue  stringent  orders  for  the  protection  of  this 
remarkable  creature.  Its  flesh  is  said  to  be  excellent  eating,  and 

there  is  no  reason  why  an  attempt  should  not  be  made  to  domesti- 
cate it. 

"  At  the  present  time  the  known  habitat  of  the  Okapi  (as  this 
animal  is  called  by  the  natives)  consists  of  the  forests  of  the  Ituri 
and  the  western  banks  of  the  Semliki  in  the  Congo  Free  State, 

and  the  adjoining  district  of  Mboga  in  the  Uganda  Protectorate." 

The  following  papers  were  read  : — 

1.  On  Spiders  of  the  Family  Attidce  found  in  Jamaica. 

By  G.  W.  Peckham  and  E.  G.  Peckham  l. 
[Received  April  12,  1901.] 

(Plates  II.-IV.2) 

Most  of  the  Spiders  described  in  this  paper  were  collected 
by  us  some  years  ago.  We  have  also  received  some  specimens 
from  Mr.  T.  D.  A.  Cockerell,  and  from  Mr.  Taylor  of  Kingston. 
Other  Attida?  that  have  been  described  from  Jamaica  are  : — 

Marptusa  melanognaihus  Lucas  ;  Saitis  anna  Cockerell,  '  Canadian 
Entomologist,'  p.  343,  1894  ;  Anoka  peckhamii,  Cockerell,  '  Journal 
of  Institute  of  Jamaica,'  vol.  ii.  p.  221,  1893 ;  Zygoballus  suavis 
Peckham,  "  Spiders  of  the  Homalattus  Group,"  Occ.  Papers 
Nat.  Hist.  Soc.  of  Wisconsin,  vol.  ii.  p.  173.  Anoka  moneagua 

Peckham,  "  Spiders  of  the  Marptusa  Group,"  Occ.  Papers 
Nat.  Hist.  Soc.  of  Wisconsin,  vol.  ii.  p.  127,  1894,  is  identical 
with  Anoka  peckhamii  Cockerell.  The  thirteen  species  now 
described  probably  give  a  fair  idea  of  the  Attid  fauna  of  the 
island.  The  genera  are  like  those  of  Central  and  North  America, 
excepting  Cybele,  which  we  have  from  St.  Vincent,  and  Nilakaniha, 
which  is  new. 

Key  to  the  Attidse  of  Jamaica. 
Males. 

f  Legs  of  the  first,  third,  and  fourth  pairs  nearly  equal;  cephalo- 
thorax  with  red  hairs  and  white  bands  on  the  thoracic  slope 

1  ■{  and  lower  sides  ;  length  5"5-6'5  mm     Cybele  yi-i.<>  a . 
|  First  and  fourth,  or  first  and   third,  or  third  and   fourth   legs 
^  plainly  longer  than  the  others       2 

("Legs  13  4  2;  palpus  blackish,  with  a  fringe  of  very  long  white 
a  J  hairs  on  each  side  to  the  end  of  tarsus      Cybele  albopalpis. 
1  First  and  fourth  legs  longer  than  the  others       3 
\ Third  and  fourth  legs  longer  than  the  others    4 

1  Communicated  by  E.  I.  Pooock,  F.Z.S. 
-  For  the  explanation  of  the  Tlates,  see  pp.  15,  16. 
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f  Legs  14  3  2;  spiders  small  (4"5  mm.),  and  pale  yellow  in  colour, 
with  four  square  black  spots  on  the  eye-region   

Kilakantha  cockerel/ i. 

Legs  1  4  a  2 ;  small  spiders  (2-3  mm.) ;  palpus  brown,  with  a 
narrow  white  line  on  the  outer  side        Prosthcclina  viaria. 

Legs  14  2  3;  small  spiders  (4*5   mm.)  ;    cephalothorax  brown, 
with  white  bands  on  sides  and  red  down  on  upper  surface 
and  around  eyes         Anoka  peckhami. 

3-{  Legs  1  4  2  3 ;    small  spiders  (3'5  mm.);    abdomen  brown,   en- 
circled with  white,  with  three  or  four  pairs  of  white  spots  ... 

Dcndryphantcs  prudens. 

Legs  14  2  3;  small  spiders  (4—  5  mm.);  cephalothorax  and  abdo- 
men bronze-brown  encircled  with  white       Dcndryphantcs  taylori. 

Legs  14  2  3;    medium-sized  spiders  (8  mm.)  ;    abdomen  with 
median  band  of  dark  rufous  and  white  sides   

Marptusa  melanognathus. 
Legs  14  2  3;  falces  long,  oblique  :  quadrangle  of  eyes  occupying 
v  more  than  one-half  cephalothorax     Zygohallus  mavis. 

|'Legs  3  4  12;  length  about  4'5  mm.;  cephalothorax  fawn- coloured,  with  light  bands  on  sides,  curving  backwards  over 
thorax  to  dorsal  eyes    Pellenes  translatus. 

Legs  3  4  12;  body  and  legs  with  crimson  and  green  iridescent 
scales    Prosthcclina  perplexa. 

Legs  '6  4  1  2 ;    abdomen   iridescent,    with   four   velvety   black 
spots        Prostheclina  morgani. 

4^  Legs  3  4  12;  abdomen  brown,  with  longitudinal,  median,  yellow 
band      Prosthcclina  venatoria. 

Legs  4  3  2  1;  cephalothorax  with  red  hairs  and  white  bands  on 
sides       Salt  is  (?)  inutilis. 

Legs  4  3  12;  length  about  35  mm. ;  cephalothorax  and  abdo- 
men each  with  a  V-shaped  black  mark  ;  palpus  with  terminal 

portion  red-brown,  becoming  black  at  end  ;  middle  portion 
I-         with  tuft  of  shining  white  hairs     Saitis  anna. 

Females. 

■.  f  Legs  1  4  2  3      Anoka  peckhami. 
I  Legs  not  1  4  23       2 

o  f  Legs4  1  23  or  4~I  2  3       3 
"  I  Legs  not  4  1  2  3  or  4  1  2  3        4 

f  Quadrangle  occupying  plainly  more  than  one-half  of  the  cephalo- 
thorax ;  cephalothorax  plainly  widest  at  the  dorsal  eyes; 

3  j  legs  4  1  2  3        Zygohallus  sua  vie. 
Quadrangle  occupying  less  than  one-half  of  the  cephalothorax ; 

cephalothorax  not  widest  at  dorsal  eyes  ;  legs  4  12  3       
Jh  nd/ryphante6  prudens. 

fLegB  48  12  or  4~3  1  2       5 
I  Legs  3  4  12,3  44  2  or  34  1  2    0 
f Spiders  small   (45  mm.),   pale  yellow,  with   four  square  black 

spots  on  eye-region  ;  legs  4  3  1  2       NiUtkatliha  c<>ckcrclli. 
Spiders  large  (9'6  mm.) ;  dorsum  of  abdomen  grey,  with  wavy 

-J  outlines;  dark  bands  on  sides  ;  legs  4  3  1  2   
|  Marptusa  melanognathtu, 
I  Spider*  small  (4*6  mm.) ;  oephalothorax  with  golden  iridescent 

scales  except  a  white  bund  on  thorax  .   leg!  48  1  2   
\,  8aitit  deflcooatus. 

I 



8  MB.  AND  MRS.  PECKHAM  ON  [May  7, 

'  Spiders  covered  with  light  brown  hairs  and  a  few  longer  black 
hairs;  34  12     PeUenes  banks'. 

Abdomen  brown,  with    a   longitudinal,    median,  yellow  band ; 

g  j  legs3~4  1~2      Prostheciina  venatoria. Abdomen  iridescent,  with  four  velvety  black  spots;  legs  3  4  12. 

Prostheciina  morgani. 
Green  and  crimson  iridescent  scales  on  cephalothorax,  abdomen, 

^         and  legs     Prostheciina  perplexa. 

Nilakantha,  n.  gen. 

Small,  pale  spiders. 
The  cephalothorax  is  moderately  high  and  is  widest  and  highest 

behind  the  dorsal  eyes.  The  sides  are  slightly  contracted  in  front 
and  behind.  The  cephalic  part  is  a  little  inclined,  and  the  thorax 
falls  steeply  from  just  behind  the  dorsal  eyes.  The  quadrangle 
of  the  eyes  is  one-third  wider  than  long,  is  a  little  wider  behind 
than  in  front,  and  occupies  one-half  of  the  cephalothorax.  The 
first  row  of  eyes  is  plainly  curved  downward,  the  eyes  being  all 
close  together,  with  the  middle  twice  and  a  half  as  large  as  the 
lateral.  The  second  row  is  nearer  the  first  than  the  third,  and 

the  third  row  is  as  wide  as  the  cephalothorax  at  that  place.  The 
legs  in  the  male  are  14  3  2,  and  in  the  female  4312. 

This  genus  resembles,  in  a  general  way,  our  Pleccippus  [merperus 
Heutz  (Attidae  of  North  America,  p.  33),  but  the  spiders  are 
smaller,  the  curve  of  the  first  row  is  different,  and  the  middle 
eyes  of  this  row  are  larger. 

Nilakantha  cockebelli,  n.  sp.     (Plate  II.  figs.  1-1  g.) 

(S  .  Length  4*5  mm.     Legs  14  3  2,  first  a  little  stoutest. 
$  .  Length  4-5-5-5  mm.     Legs  4  3  12,  first  stoutest. 
This  is  a  small,  pale,  yellow  species,  with  four  square  black 

spots  on  the  eye-region.  The  lateral  eyes  of  the  first  row  and 
the  small  eyes  of  the  second  row  are  upon  the  front  pair  of  spots, 
and  the  dorsal  eyes  on  those  that  are  further  back.  The  clypeus 
and  the  sides  of  the  cephalothorax  are  covered  with  light  yellow 
hairs,  which  are  found  also  in  the  spaces  between  the  four  black 
spots.  The  abdomen  is  marked  with  black  specks,  which  form, 
more  or  less  distinctly,  lines  of  chevrons  over  the  dorsum.  The 
male  has  a  band  of  yellow  hairs  around  the  front  end  and  the 
sides.  The  falces,  palpi,  and  legs  are  yellow,  a  little  darker  in 
the  male. 

We  have  one  male  and  three  females  from  Moneague  and 
Kingston,  Jamaica. 

This  species  is  named  after  Mr.  T.  D.  A.  Cockerell,  of  Las 
Cruces,  New  Mexico. 

Cybele  geisea,  n.  sp.     (Plate  II.  figs.  2-2  e.) 

Length,  $  5-5-6-5  mm.,  §  6-7  mm. 

Legs,  o*  1342;    $  ¥3  1  2,  not  very  unequal. 
The   cephalothorax  is  high,  with   the   cephalic  part  inclined, 
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while  the  thoracic  falls  very  slightly  in  the  first  third,  and  then 
abruptly.  The  sides  are  vertical  and  nearly  parallel,  there  being 
a  Aery  slight  widening  behind  the  dorsal  eyes.  The  anterior  eyes 
are  close  together  in  a  straight  row.  They  are  large,  the  lateral 

being  two-thirds  the  size  of  the  middle.  The  second  row  is  about 
halfway  between  the  first  and  the  third,  and  the  third  is  about  as 

wide  as  the  cephalothorax.  The  quadrangle  of  the  eyes  is  one- 
fourth  wider  than  long,  occupies  one-half  of  the  cephalothorax, 
and  is  equally  wide  in  front  and  behind. 

In  the  male,  the  cephalothorax  is  covered  with  red  hairs, 
excepting  bands  of  white  hairs  on  the  lower  sides,  and  a  white 
median  band  on  the  thoracic  slope,  running  backward  from  the 

third  row  of  eyes.  On  the  abdomen  the  hairs  are  golden-yellow  ; 
down  the  middle,  in  the  anterior  half,  is  a  narrow  white  band, 
which  changes,  in  the  posterior  half,  into  a  band  of  white  chevrons. 
A  narrow  white  band  runs  around  the  anterior  end  and  onto  the 

sides,  curving  upward  and  inward  opposite  the  point  at  which 
the  chevrons  begin.  The  legs  are  pale,  with  the  femur  dark  in 
some  specimens.  The  palpus  has  the  patella  much  elongated, 
nearly  equalling  the  tibia  and  tarsus.  The  patella  and  tibia 
are  flattened  and  rugose  on  the  dorsal  surface,  and  there  is  an 
apophysis  on  the  inner  distal  end  of  the  patella.  There  is  a 
fringe  of  white  hairs  throughout  the  whole  length  of  the  palpus, 
on  the  inner  side.  The  falces  are  as  wide  as  the  middle  eyes 
and  are  transversely  rugose.  In  the  middle,  on  the  outer  edge, 
is  a  small  apophysis  which  is  edged  with  minute  notches,  and 
below  this,  near  the  insertion  of  the  fang,  there  is  a  longer, 
pointed  apophysis.  The  lip  is  narrow,  and  only  half  as  long  as 
the  maxillae,  which  are  notched  on  the  middle  of  the  outer  edge 

and  project  at  the  outer  corner.  The  female  has  golden-yellow 
hairs  on  the  cephalic  plate,  and  has  the  eyes  on  dark  spots. 
There  are  indistinct  bands  of  a  lighter  colour  on  the  sides  and 
down  the  median  line  of  the  thoracic  part.  On  the  abdomen  the 
hairs  are  red,  and  there  is  a  yellowish  band  which  passes  around 
the  front  end  onto  the  sides,  from  which  a  short  projection  runs 
backward  in  the  middle  line.  On  the  middle  dorsum  there  is  a 

white  region  with  wavy  outlines,  which  is  mottled  with  red. 

"We  have  numerous  examples  of  both  sexes. 

Cybele  albopalpis,  n.  sp.     (Plate  II.  tigs.  3-3  b.) 

J.  Length  5*5  mm.  Legs  134  2,  the  first  plainly  stoutest, 
and  longer  than  the  second  by  the  tarsus  and  half  the  metatarsus. 

The  cephalothorax  is  rather  high,  and  slants  in  both  directions 
from  the  dorsal  eyes,  the  hinder  slope  being  almost  continuous. 
The  anterior  eyes  are  large,  and  form  a  slightly  curved  row,  the 
middle  ones  touching,  and  the  lateral  a  little  separated  from  them. 
The  middle  are  less  than  twice  as  large  as  the  lateral.  The  second 
row  is  about  halfway  between  the  first  and  the  third.  The  dorsal 
eyes  are  large,  and  form  a  row  which   is  as  wide  as    the  cephalo- 
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thorax  at  that  place.  The  sides  of  the  eepbalothorax  are  vertical, 
and  are  nearly  parallel,  widening  a  little  in  the  middle.  The 
quadrangle  of  the  eyes  is  plainly  wider  in  front  than  behind,  is 
one-fifth  wider  than  long,  and  occupies  one-half  of  the  eepbalo- 
thorax. 

In  our  specimen  the  hairs  are  all  rubbed  from  the  abdomen. 

The  cephalothorax  is  blackish,  with  red  hairs  on  the  eye-region,  a 
white  band  down  the  middle  of  the  thoracic  slope,  and  white  bands 
low  on  the  sides.  Under  alcohol  the  pattern  appears  as  in  the 
drawing.  The  palpus  is  blackish,  with  a  fringe  of  very  long  white 
hairs  on  each  side,  extending  to  the  end  of  the  tarsus.  The  tibia 
is  flattened.  The  first  leg  has  the  femur  and  tibia  reddish,  but 
otherwise  the  legs  are  pale,  with  many  fine  black  spines.  The 
falces  are  vertical  and  moderately  stout.  This  species  differs  from 
C.  grisea  in  having  no  apophyses  on  the  falces,  in  the  maxillae, 
which  are  rounded  and  short,  and  in  having  the  patella  of  the 
palpus  shorter  than  the  tibia,  instead  of  much  longer. 
We  have  a  single  male  of  this  species. 

Saitis  (?)  inutilis,  n.  sp.     (Plate  III.  figs.  4-4  b.) 

S.  Length  3*5  mm.  Legs  4  3  2  1,  all  slender,  and  decreasing 
very  gradually  in  length  from  the  fourth  to  the  first.  Second 
longer  than  first  by  tarsus. 

The  cephalothorax  is  rather  high,  and  falls  distinctly,  in  both 
directions,  from  the  dorsal  eyes.  Its  widest  point  is  plainly  at 

the  front  end,  the  sides  contracting  gradually  behind.  The  quad- 
rangle of  the  eyes  occupies  about  one-half  of  the  cephalothorax. 

It  is  only  one-fifth  wider  than  long,  and  is  a  very  little  wider  in 
front  than  behind.  The  anterior  eyes  are  all  large,  and  are  placed 
close  together  in  a  plainly  curved  row,  the  middle  being  less  than 
twice  as  large  as  the  lateral.  The  eyes  of  the  second  row  are 
about  halfway  between  the  lateral  and  the  dorsal,  and  the  third 
row  is  as  wide  as  the  cephalothorax  at  that  place. 
When  under  alcohol  the  cephalothorax  is  brown  above,  with  a 

pale  scalloped  band  down  the  middle,  and  is  pale  on  the  sides. 
The  abdomen  has  the  sides  brown  speckled  with  white,  and  a  pale 
central  band,  which  has  an  enlargement  at  the  middle  point,  and 
which  is  crossed  by  a  number  of  short  pale  bars,  which  form 
chevrons.  In  one  specimen  there  is,  on  each  of  the  anterior  sides, 
a  pale  spot,  and  further  back  there  is  a  short  curved  pale  band,  of 
which  only  the  extremities  are  visible  from  above.  When  dry  the 
upper  part  of  the  cephalothorax  is  seen  to  be  covered  with  red, 
and  the  sides  with  white  hairs.  The  red  hairs  grow  a  little  longer 
above  the  eyes  of  the  first  row,  and  below  them  the  clypeus  is 
covered  with  white  or  yellowish-white  hairs.  On  the  abdomen 
the  dark  parts  are  covered  with  red,  and  the  pale  with  white  hairs. 
The  legs  are  brown,  flecked  with  pale,  the  first  and  second  being 
darker  than  the  third  and  fourth.  The  palpus  is  brown,  with 
rather  long  white  hairs  on  the  tibia  and  tarsus.  The  falces  are 
small,  vertical,  and  brown. 
We  have  two  males  of  this  spider. 



1901.]  SPIJDEBS  PROM  JAMAICA.  11 

Saitis  defloccattjs,  n.  sp.     (Plate  III.  figs.  5,  5  a.) 

2  •  Length  4*5  inrn.  Legs  4  3  12,  all  slender.  The  first  is 
almost  as  long  as  the  third  and  fourth,  but  the  second  is  distinctly- 
shorter,  the  first  exceeding  it  by  the  length  of  the  tarsus. 

The  cephalothorax  is  high  at  the  dorsal  eyes,  from  which  point 
it  is  strongly  inclined  in  both  directions.  The  upper  surface  is 
rounded.  The  sides  are  widest  at  the  dorsal  eyes,  narrowing 
before  and  behind,  and  widening  again  at  the  front  end.  The 
anterior  eyes  are  close  together,  the  middle  being  nearly  twice  as 
large  as  the  lateral,  and  form  a  row  which  is  a  little  curved  down- 

ward. The  clypeus  is  narrow.  The  quadrangle  of  the  eyes  is 
wider  in  front  than  behind,  is  one-fourth  wider  than  long,  and 
occupies  nearly  one-half  of  the  cephalothorax. 

Under  alcohol  the  spider  appears  as  in  Mr.  Emerton's  drawing, 
but  when  dry  the  cephalothorax  is  seen  to  be  covered  with  light, 
golden,  iridescent  scales,  excepting  a  central  white  band  on  the 
thoracic  part.  The  abdomen  has  a  white  band  around  the  front 
end,  but  is  otherwise  covered  with  silvery  iridescent  scales,  there 
being  some  wavy  black  lines  and  spots  on  the  posterior  part  of  the 
dorsum.  The  legs  and  palpi  are  pale  brown,  ringed  with  darker 
brown.     The  falces  are  small  and  brown. 

"We  have  one  female  from  Kingston. 

Pellexes  traxslatus,  n.  sp.     (Plate  III.  figs.  6-6  c.) 

cJ  .  Length  4*5  mm.  Legs  3  4  12.  The  first  and  second  are 
considerably  shorter  than  the  third  and  fourth,  and  the  third  is 
longer  than  the  fourth  by  the  length  of  the  tarsus  ;  first  stoutest. 

The  cephalothorax  is  moderately  high.  The  cephalic  plate 
slants  forward  ;  the  upper  surface  and  sides  are  normal  for  the 
genus.  The  anterior  legs  are  close  together  in  a  straight  row ; 
the  middle  are  not  twice  as  large  as  the  lateral.  The  quad- 

rangle is  a  little  wider  behind,  and  nearly  one-fourth  wider  than 
long.  The  second  row  is  halfway  between  the  outer  two,  and 
the  third  row  is  as  wide  as  the  cephalothorax  at  that  place.  One 
specimen  is  a  good  deal  rubbed,  and  under  alcohol  it  appears  as  in 

Mr.  Emerton's  drawing ;  but  when  dry,  the  upper  surface  of  the 
cephalic  part  is  covered  with  fawn-coloured  hairs,  and  on  each 
side  of  the  head  and  thorax  there  is  a  wide  band  of  white  hairs. 

These  bands  are  on  the  lower  edge,  and  unite  behind  with  a  wide 
white  band  that  runs  back,  on  each  side,  from  just  behind  the 
dorsal  eye,  down  the  posterior  slope  of  the  thorax.  The  space 
between  the  two  white  bands  on  the  posterior  slope  of  the  thorax 
is  dark-coloured.  The  lower  white  bands,  as  they  pass  forward, 
do  not  unite  in  front  on  the  clypeus,  but  turn  down  and  end  in  a 
narrow  point  on  the  front  face  of  each  falx.  The  space  thus  left, 
under  the  middle  eyes  of  the  first  row,  is  dark-coloured.  There 
are  a  very  few  red  hairs  around  the  first  row  of  eyes.  The  abdo- 

men is  dark  above,  nearly  surrounded  by  a  wide  white  hand  which 
passes  very  far  down  on  the  sides  and  stops  at  the  spinnerets. 
There  is  a  central  longitudinal  white  hand   from  base  to  apev  of 



12  ME.  AND  MRS.  PECKHAM  OK  [May  7, 

the  abdomen.  The  femora  of  all  the  legs  are  pale,  darker  at  the 
distal  ends,  and  the  first  and  second  pairs  have  black  bands  on  the 
front  faces,  running  obliquely  from  end  to  end.  This  band  is 
much  less  distinct  on  the  second  pair.  The  other  parts  of  the 
legs  are  darker,  and  all  have  many  white  hairs.  The  palpi  have 
pale  femora  and  patellae,  covered  with  white  hairs,  while  the  other 
joints  are  dark.  The  dark  spot  on  the  clypeus,  just  under  the 
large  middle  eyes,  is  characteristic,  and  serves  to  distinguish  this 
from  all  other  spiders  thus  far  found  in  Jamaica. 

Found  by  Mr.  T.  D.  A.  Cockerell  at  Mandeville. 

Pellenes  banksi,  n.  sp.     (Plate  III.  figs.  7,  7  a.) 

2  .  Length  5  mm.  Legs  3  4  12:  first  and  second  much 
shorter  than  third  and  fourth ;  second  is  shorter  than  third  by 
the  length  of  the  metatarsus  and  tarsus  ;  the  length  of  the  third 
is  due  to  the  elongation  of  the  femur ;  the  first  and  second 
stoutest. 

The  quadrangle  is  one-fourth  wider  than  long,  is  a  little  wider 
behind  than  in  front,  and  occupies  two-fifths  of  the  cephalothorax. 
The  anterior  eyes  are  close  together  and  are  a  little  curved.  The 
middle  are  not  twice  as  large  as  the  lateral.  The  second  row  is 
halfway  between  the  others,  and  the  third  is  as  wide  as  the 
cephalothorax  at  that  place.  The  whole  body  and  the  legs  are 
covered  by  short  hairs,  light  brown  in  colour,  with  a  few  longer 
black  hairs.     Under  alcohol  the  pattern  appears  as  in  the  drawing. 

We  have  a  single  female  from  Kingston. 

Peostheclika  peeplexa,  n.  sp.     (Plate  III.  figs.  8-8  d.) 

A  brilliantly  iridescent  species. 

<5  2  •  Length  5  mm.  Legs  3  4  12,  the  third  and  fourth 
decidedly  longer  than  the  first  and  second. 

The  quadrangle  of  the  eyes  is  wider  in  front  than  behind, 

occupies  two-fifths  of  the  cephalothorax,  and  is  one-fourth  wider 
than  long.  The  anterior  eyes  project  forward  and  form  a  slightly 
curved  row,  all  four  being  close  together,  and  the  middle  being 
plainly  less  than  twice  as  large  as  the  lateral.  The  second  row 
is  about  halfway  between  the  first  and  third,  and  the  third  is 
narrower  than  the  cephalothorax  at  that  place. 

Although  we  have  a  good  many  specimens  of  this  beautiful  little 
spider,  they  are  all  more  or  less  rubbed.  Under  alcohol  it  appears 
as  in  the  drawing,  with  brown  background  and  pale  bands.  When 
dry  it  shows  iridescent  scales  of  bright  green  and  crimson  on  the 
cephalothorax,  and  around  the  front  end  of  and  down  the  middle 
line  of  the  abdomen,  which  is  otherwise  covered  with  fawn- 
coloured  or  golden  hair.  The  clypeus  is  covered  with  long 
iridescent  hairs,  and  the  front  surface  of  the  falces  with  iridescent 
scales.  The  same  scales  appear  on  all  of  the  legs,  and  on  the  tibia 
and  tarsus  of  the  palpus.     The  males  are  darker  than  the  females, 
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and  have  at  the  end  of  the  femur,  and  on  the  patella  of  the  palpus. 
a  bunch  of  long  snow-white  hairs. 

We  have  numerous  examples  from  Maudeville. 

Prosxheclina  moegajti,  n.  sp.     (Plate  IV.  figs.  9-9  d.) 

Length,  rf  4  mm.,  $  4-3  mm.  Legs,  d1  34  1~2 ;  $3412; the  first  aud  second  are  slightly  the  stoutest  and  are  plainly  shorter 
than  the  others. 

The  quadrangle  of  the  eyes  is  one-fourth  wider  than  long,  is  a 
little  wider  in  front  than  behind,  and  occupies  nearly  one-half  of 
the  cephalothorax.  The  anterior  eyes  are  close  together  in  a 

straight  row,  the  lateral  being  nearly  three-fourths  as  large  as  the 
middle.  The  second  row  is  halfway  between  the  first  and  the 
third,  and  the  third  is  nearly  as  wide  as  the  cephalothorax  at  that 

place. The  cephalothorax  is  covered  with  a  mixture  of  white  and  irides- 
cent scales.  The  abdomen  is  also  iridescent  with  the  exception  of 

four  large  velvety,  black  spots.  The  legs  are  pale  brown  with 
white  scales.  The  palpus  has  iridescent  scales  mixed  with  white 
hairs  on  the  patella  and  tibia,  and  with  dark  hairs  on  the  tarsus. 
The  white  hairs  are  long  and  couspicuous  in  the  male.  The  clypeus 
and  falces  have  white  scales  in  the  female,  and  iridescent  scales  in 
the  male. 

The  apophysis  on  the  palpus  of  the  male  is  notched  along  the 
inner  edge,  like  a  saw. 

We  have  six  specimens  from  Kingston. 

Pkostheclina  venatoeia,  n.  sp.     (Plate  IV.  figs.  10-10  d.) 

cT  2  •  Length  3-5  mm.  Legs  3  4  12,  the  third  being  longest 
through  the  elongation  of  the  femur,  and  exceeding  the  second  by 
the  length  of  the  tarsus.     The  first  and  second  are  the  stoutest. 

The  cephalothorax  is  moderately  high.  The  sides  are  parallel  in 
the  female,  but  widen  a  little  toward  the  front  in  the  male  ;  they 
are  nearly  vertical.  The  cephalic  part  is  rounded  and  inclined 
forward.  The  thorax  falls  but  little  in  the  first  half,  aud  is 
narrowed  and  rounded  above,  widening  out  a  little  below.  The 
quadrangle  of  the  eyes  is  one-fifth  wider  than  long,  is  plainly  wider 
in  front  than  behind,  and  occupies  a  little  more  than  two-fifths  of 
the  cephalothorax.  The  anterior  eyes  are  close  together  in  a 
straight  row,  the  lateral  being  nearly  two-thirds  as  large  as  the 
middle.  They  are  rather  large  for  the  size  of  the  spider.  The 
second  row  is  plainly  nearer  the  third  than  the  first,  especially  in 
the  male.  The  third  is  about  as  wide  as  the  cephalothorax  at  that 

place. ( )ur  specimens  arc  nibbed.  The  male  shows  some  metallic  scales 
on  the  eye-region,  and  has,  on  each  side,  a  band  of  yellow  hairs, 
starting  from  the  lateral  eye,  ftnd  widening  as  it  passes  backward 
to  join  the  one  of  the  opposite  side  beyond  the  dorsal  eyes.  The 
cephalothorax  is  otherwise  dark  brown.     The  abdomen   is   brown 



14  Mil.   AND  MRS.  PECKHAM  ON  [May  7, 

and  has,  down  the  median  line,  a  yellow  baud  which  becomes  in- 
distinct behind.  The  anterior  sides  show  some  greenish  metallic 

scales.  The  legs  are  brown  excepting  the  tarsal  and  the  proximal 
ends  of  the  femoral  joints,  which  are  pale.  The  palpus  has  black 
hairs  on  the  femur,  and  yellow  hairs  on  the  patella,  tibia,  and  tarsus, 
most  marked  on  the  patella,  and  on  all  the  joints  there  is  a  scat- 

tering of  metallic  scales.  The  female  shows  no  hairs  nor  scales, 
but  is  brown  with  a  yellow,  median,  longitudinal  band  on  the 
abdomen.     The  legs  are  pale. 

We  have  one  male  and  one  female  from  Port  Antonio. 

Prostheclina  viaria,  n.  sp.     (Plate  IV.  figs.  11-11  b.) 

d1  •  Length  2*5-3  mm.  Legs  14  3  2,  femur  slightly  enlarged 
in  first  and  second  ;  the  first  and  fourth  are  nearly  equal,  and  are 
longer  than  the  third  by  only  a  part  of  the  tarsus ;  the  first  is 
longer  than  the  second  by  the  tarsus  and  a  part  of  the  metatarsus. 

The  cephalothorax  is  moderately  high.  The  sides  are  a  very 
little  wider  in  front  and  are  nearly  vertical.  The  highest  point  is 
at  the  dorsal  eyes,  the  cephalic  plate  being  inclined,  while  the 
thoracic  part  falls  but  little  for  about  one-third  of  its  length,  and 
then  abruptly,  the  upper  surface  not  being  so  much  narrowed  and 
rounded  as  is  usual  in  Prostheclina.  The  clypeus  is  narrow.  The 
anterior  eyes  are  close  together  in  a  straight  row,  the  lateral  being 
two-thirds  as  large  as  the  middle.  The  second  row  is  much  nearer 
the  third  than  the  first,  and  the  third  is  nearly  as  wide  as  the 
cephalothorax  at  that  place.  The  quadrangle  of  the  eyes  is  very 
slightly  wider  in  front  than  behind,  is  one-fourth  wider  than 
long,  and  occupies  one-half  of  the  cephalothorax. 

Our  specimens  are  badly  rubbed.  Under  alcohol  the  pattern 
appears  as  in  the  drawing,  but  when  dry  the  whole  body  looks  dark, 
with  a  covering  of  light  brown  hairs.  In  the  first  and  second  legs  the 
femur  has  the  proximal  end  pale,  and  the  distal  end  dark.  Other- 

wise the  legs  are  pale  with  darker  rings.  The  palpus  is  brown, 
with  a  narrow  line  of  white  hairs  running  along  the  outer  side  of 
all  the  joints. 

We  have  two  males  from  Moneague. 

Dendryphantes  taylori,  n.  sp.     (Plate  IV.  figs.  12-12  b.) 

c? .  Length  4*5  mm.  Legs  14  2  3,  the  first  a  very  little  the 
stoutest,  all  being  rather  slender;  the  first  and  fourth  do  not 
differ  greatly  in  length,  but  these  two  are  plainly  longer  than  the 
second  and  third.  The  coxa  of  the  first  leg  is  twice  as  long  as  that 
of  the  second. 

The  quadrangle  of  the  eyes  is  one-third  wider  than  long,  is  wider 
behind  than  in  front,  and  occupies  one-half  of  the  cephalothorax, 
approaching,  in  this  respect,  the  genus  Eris.  The  first  row  is 
straight,  with  the  middle  eyes  subtauching  and  about  twice  as  large 
as  the  lateral,  which  are  a  little  separated  from  them.  The  second 
row  is  a  little  nearer  to  the  first  than  to  the  third.     The  abdomen 
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is  bronze-brown,  with  a  Avhite  band  around  the  front  end,  which 
runs,  on  the  sides,  nearly  to  the  spinnerets,  with  a  break  at  about 
the  middle  point.  There  are  two  pairs  of  white  spots  or  transverse 
bars  on  the  dorsum,  one  pair  across  the  middle,  and  the  other 
further  back.  The  cephalothorax  is  bronze-brown,  with  a  white 
band  across  the  clypeus  which  runs  back  on  to  the  sides.  The  legs 
are  dark  brown,  with  the  tarsi  and  the  proximal  ends  of  the  meta- 

tarsi lighter.  The  palpi  are  long,  curving  over  the  falces,  and  have 
the  femur  and  patella  covered,  above,  with  white  hairs.  The  falces 
are  brown  in  colour,  and  are  long,  oblique,  and  divergent,  with  a 
long  fang. 

We  have  a  single  male. 

Dekdryfha^tes  pro"dens,  n.  sp.     (Plate  IV.  figs.  13-13  b.) 

Length,  3  3*5  mm.,  £  4*5  mm.  Legs,  tf  142  3,  $  412  3, the  first  stoutest. 

The  quadrangle  of  the  eyes  occupies  two-fifths  of  the  cephalo- 
thorax, is  one-fourth  wider  than  long,  and  is  a  little  wider  behind 

than  in  front.  The  first  row  is  curved,  with  the  middle  eyes  sub- 
touching  and  less  than  twice  as  large  as  the  lateral,  which  are  a  little 
separated  from  them.  In  the  male,  the  cephalothorax  is  bronze- 
brown  with  white  bands  on  the  sides.  The  abdomen  is  brown  with 

an  encircling  band  of  white,  and  three  or  four  pairs  of  white  spots 
on  the  dorsum.  The  legs  are  barred  with  lighter  and  darker  brown. 
The  female  has  the  cephalothorax  brown  with  tawny  hairs,  the 
abdomen  pale  with  some  brown  chevrons,  and  the  legs  yellow. 
The  falces  are  brown,  short,  and  vertical.  The  male  has  an 
apophysis  on  the  tibia  of  the  palpus. 

We  have  two  males  and  one  female  from  Kingston. 

EXPLANATION  OF  THE  PLATES. 

Plate  II. 

Fig.    1.  Nilakantha  cockerelli  (p.  8),  dorsal  view  of  female ;    1  a,  dorsal  view 
of  male  ;  1  b,  side  view  of  cephalothorax  of  female  ;  1  c,  face  of  male  ; 
1  d,  epigyuum  ;    1  e,  dorsal  view  of  palpus  ;    1  /,  side  view  of  palpus  ; 
1  g,  ventral  view  of  palpus. 

Fig.    2.  Cybele  grisea  (p.  8),  dorsal  view  of  male ;   2  a,  dorsal  viow  of  female  ; 
26,  epigynum  ;  2  c,  ventral  view  of  palpus ;    2  d,  side  view  of  palpus  ; 
'1  c,  lace  and  falces  of  male. 

Fig.    3.  Cybele  albopalpis  (p.  9),  dorsal  view  of  male ;  3  a,  ventral  view  of 
palpus;  3  b,  side  view  of  palpus. 

Plate  III. 

Fig.    4.  Saitis  (?)  inutilis  (p.  10),  dorsal  view  of  male  ;  4  a,  ventral  view  of 
palpus  ;  4  b,  side  view  of  palpus. 

Fig.    5.  Saitis  dejloccatus  (p.  1 1 ),  dorsal  view  of  female  ;  5a,  epigynum. 

Fig.    G.  1'elUms  traiulatlts  (p.  11),  dorsal  view  of  male;  <j  a,  ventral  view   of 
palpus  ;  6  b,  dorsal  view  of  palpus  ;  0  0,  side  view  of  palpus. 

Fig.    7.  Peumea  bankai  (p.  12),  dorsal  new  of  female ;  7  «,  epigynum. 
Fig.    8,  Prosiher/ina  perplexa  (p.  12;,  dorial  view  of  mole;  8  a,  dorsal  view  of 

female;  8  b,  ventral  view   of  palpus;    8c,  ride  View   ofpalpus;   Sd, 

epigynum. 
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Plate  IV. 

Fig.    9.  Frost hi'clina  morgam  (p.  13),  dorsal  view  of  male;    da,  dorsal  view 
of  female ;    0  b,  ventral  view   of  palpus ;    9  c,  side  view  of   palpus  ; 
9d,  epigynum. 

Fig.  10.  Prostheclina  venatoria  (p.  13),  dorsal  view  of  male  ;  10 a,  dorsal  view 
of  female  ;  10 b,  ventral  view  of  palpus;    10c,   side  view   of  palpus  ; 
\0d,  dorsal  view  of  palpus. 

Fig.  11.  Prostheclina  viaria  (p.  14),  dorsal  view  of  male:  11  a,  ventral  view  of 
palpus  ;   11//,  side  view  of  palpus. 

F'ig.  12.  Vendryphaniet  taylori  (p.  14),  dorsal  view  of  male;  12",  ventral  view 
of  palpus  ;   \2b,  side  view  of  palpus. 

Fitr.  13.  Dendryphanfes  prudens  (p.  15),  dorsal  view  of  male;    13  a,  ventral  view 
of  palpus  :  13  b,  side  view  of  palpus. 

2.  On  the  Hymenoptera  collected  during  the  "  Skeat 

Expedition"  to  the  Malay  Peninsula,  1899-1900.  By 
P.  Cameron  \ 

[Received  April  15,  1901.] 

The  Hymenoptera  of  the  Malay  Peninsula  are  far  from  well 
known.  In  addition  to  the  species  of  Aculeata  from  Tenasserim 

mentioned  in  Bingham's  '  Fauna  of  British  India,  Hymenoptera,' 
our  chief,  almost  our  sole,  authority  on  the  subject  is  the  late 
F.  Smith,  who  in  1858  described  (Journ.  Linn.  Hoc.  ii.  pp.  42-1 30) 
the  species  found  by  Dr.  A.  K.  Wallace  at  Malacca  and  Singapore. 
Including  Ants  (which  are  not  dealt  with  in  this  paper)  Mr.  Smith 
enumerated  136  species  from  the  Peninsula.  The  collection  on 
which  this  paper  is  based  was  formed  by  Messrs.  Annandale,  Evans, 
and  Laidlaw.  members  of  the  Skeat  Expedition,  chiefly  on  the  eastern 
side  of  the  Peninsula,  which  entomologically  is  the  least  known  part. 
Though  small,  the  collection  contains  examples  of  several  new  and 
interesting  forms. 

In  Bingham's  '  Hymenoptera  of  British  India,'  out  of  a  total 
of  095  species  of  Aculeata  (other  than  Ants)  no  leas  than  o7<>  are 
recorded  from  Tenasserim,  the  extreme  northern  district  of  the 
Malay  Peninsula  ;  and  there  can  be  no  doubt  that  if  the  Peninsula 
were  adequately  explored  it  would  prove  to  be  extremely  rich  in 
Hymenoptera. 

I  have  included  a  few  species  that  were  not  found  by  the  members 
of  the  Skeat  Expedition,  and  also  some  allied  forms  from  neigh- 

bouring regions.  As  a  matter  of  convenience  these  are  placed  in 
their  proper  positions  and  are  distinguished  by  square  brackets. 

MUTILLID  JE. 

Ml'TILLA  MALAYANA,  sp.  n. 

Nigra,  abdomine  ferrvgineo,  basi  cqriceque  nigris;  capite  ikoracequ 
dense  alho-pilosis  ;  alis  violaceis.      J  . 

Long.  20  mm. 

1  Communicated  by  Dr.  D.  Sharp,  F\Z.S. 
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Hah.  Bukit  Besar,  Jalor  (District  of  Patani  State),  Malay 
Peninsula. 

Antenna)  black  ;  the  tiagelluin  opaque,  covered  with  a  pale  dull 
down  ;  the  scape  on  the  upperside  is  covered  with  pale  pubescence  ; 
the  underside  is  bare,  hollowed  in  the  middle,  the  outer  sides  more 
acutely  pointed  and  narrower  than  the  inner.  Front  and  vertex 
strongly  punctured  and  thickly  covered  with  white  hair,  the  front 
being  much  more  thickly  covered  than  the  vertex.  Face  smooth 
and  shining,  stoutly  keeled  down  the  middle.  Over  the  clypeus 
are  6  fovea?,  close  to  each  other  in  a  row,  the  outer  is  the  largest ; 
the  sides  are  furrowed.  Mandibles  aciculated.  and  not  very  sharply 
pointed  at  the  apex.  Thorax  thickly  covered  with  silvery  pubes- 

cence ;  there  is  a  broad  band  of  depressed  pubescence  on  the  hinder 
edge  of  the  pronotum.  Mesonotum  shining,  coarsely,  but  not  very 
closely,  punctured  ;  there  is  a  keel  down  the  centre  and  a  furrow 
on  either  side  of  it ;  the  hair  is  close  and  deep  black.  Scutellum 

pyramidal :  rugosely  punctured,  except  the  upper  two-thirds  of  the 
base  in  the  centre ;  the  base  has  an  oblique,  straight  slope,  as  has 
also  the  apex  from  below  the  smooth  top,  which  slightly  projects  ; 
the  smooth  part  of  the  basal  slope  projects  and  is  clearly  separated  ; 
the  top  is  almost  transverse  ;  below  the  centre  are  two  small  fovea?. 
Median  segment  closely  reticulated  ;  its  base  thickly  covered  with 
depressed  silvery  pubescence,  the  apical  slope  with  long  white  hair  ; 
the  basal  area  reaches  to  the  lop  of  the  apical  slope  ;  its  basal  third 
is  dilated  ;  the  base  of  the  dilated  part  has  the  sides  straight,  the 
apex  has  them  obliquely  narrowed ;  the  segment  has  the  sides 
broadly  and  roundly  dilated  ;  the  outer  side  on  the  basal  half  is 
bordered  by  a  smooth  keel.  The  base  of  the  propleursB  is  rugosely 
punctured,  the  punctured  portion  being  bordered  by  a  row  of 
elongated  fovea?,  which  are  narrowed  obliquely  at  the  apex  on 
either  side  and  are  there  clearly  separated  from  each  other. 
fifesopleurSB,  except  behind,  coarsely  punctured  and  densely  covered 
in  the  middle  with  silvery  pubescence.  Mesosternum  densely 
covered  with  silvery  pubescence.     Metapleura?  reticulated. 

MUTILLA  SKEATI,  sp.  U. 

Nigra,  (Horace  femoribusque  rufis ;  abdomint  paUide  aureo 
piloso.      2  • 

Long.  L3— 14  mm. 
Hob.   Kuala  Aring,  State  of  Kelantan,  Malay  Peninsula. 
Antennae  entirely  black,  short  and  stout;  the  scape  thickly 

covered  with  white  hair;  the  flagellum  with  white  pubescence; 

the  3rd  joint  is  as  Long  as  the  4th  and  5th  united.  Bead  as  wide 
as  the  thorax,  coarsely  rugosely  punctured,  sparsely  covered  with 
long  black  hair;  the  upper  pari  of  the  Front  bears  shorter  golden 
hair,  the  lower  is  more  thickly  covered  with  longer  white  hair. 

Antenna!  tubercles  black,  the  part  between  them  obscure  rufous. 

Byes    OVal.       .Mandibles    longish,    becoming   gradually    narrowed 
towards  the  apes  ;  the  upperside  at  the  middle  grooved.    Thorax 

of  nearly  uniform  width,  only  rery  slightly  and  broadly  narrowed 

i<K,„  ,Zool.  Soa—1901,  Voi,.  ii.  v..  n.  2 
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in  the  middle  ;  above  coarsely,  uniformly,  and  rugosely  punctured  ; 

the  punetation  on  the  lower  hall'  of  the  apical  slope  is  much weaker  and  the  apex  itself  is  almost  iinpunctate.  Pleura?  smooth 
and  shining.  Legs  black,  thickly  covered  with  white  hair ;  the 
spines  om  the  tibiae  are  black,  on  the  tarsi  bright  rufous ;  the 
ealcaria  of  a  paler  rufous  colour.  Abdomen  black  ;  its  base  bears 
longish  white  hair  ;  the  basal  segment  is  rather  broad  at  the  base 
and  projects  laterally  in  a  bluntly  triangular  smooth  and  shining 
tooth  ;  behind  the  middle  of  the  2nd  segment  are  two  oval 
marks  of  pale  golden  pubescence ;  the  3rd  segment  has  the  apical 
two-thirds  covered  with  similar  pubescence  ;  the  4th  has  a  similar 
band,  but  widely  interrupted  in  the  middle  ;  the  last  is  thickly 
fringed  on  the  sides  with  long  pale  fulvous  hair ;  it  is  closely 
rugose.  The  ventral  keel  on  the  basal  segment  becomes  gradually 
raised  to  the  apex,  which  projects  roundly,  the  lower  slope  being 
oblique.  The  ventral  segments  are  all  fringed  with  pale  fulvous 
hair  ;  on  the  sides  of  the  2nd  segment  is  a  longish  longitudinal 
furrow,  covered  with  pale  rufous  pubescence.  The  thorax  is  fully 
twice  longer  than  broad ;  it  is  rounded  in  front,  transverse 
behind. 

ScOLIIDiE. 

SCOLIA  PROOERA  111. 

One  example  of  this  fine  species  from  Patalung  State. 

Scolia  speciosa  Smith. 

Bukit  Besar. 

The  male  has  not  been  described.  Its  head  is  reddish  yellow, 
except  behind  between  the  antennae  and  at  the  ocelli,  where  it  is 
black  ;  above  it  is  smooth  and  shining  ;  the  clypeus  is  strongly,  but 
not  very  closely,  punctured.  Thorax  thickly  covered  with  short 
black  pubescence  ;  the  mesonotum  is  closely  punctured,  except  the 
space  on  either  side  of  the  centre;  the  scutellum  is  similarly 
punctured  except  at  the  apex,  where  it  is  smooth;  the  median 
segment  is  more  closely  punctured,  and  if  anything  more  strongly, 
the  hair,  too,  on  it  is  longer  and  thicker.  It  has  the  base  of  the 
3rd  abdominal  segment  reddish  yellow,  as  in  the  female  ;  this  yellow 
line  may  be  interrupted  in  the  centre  and  is  covered  with  rufous 
hair. 

S.  speciosa  has  hitherto  only  been  recorded  from  Borneo. 

Scolia  rubiginosa  Fab. 

One  example  :  Eastern  Malay  Peninsula,  without  exact  station. 

Scolia  lathona,  sp.  n. 

Nigra,    thorace    abdomineque   opalina  pulcherrime  lavatis ;    alis 
fttsco-violaceis.      <3 . 

Long.  22  mm. 
Bah.  Kuala  Aring,  Malay  Peninsula. 

Antenna'  much  shorter  than  usual,  distinctly  shorter  than  the 
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thorax;  black,  stout;  the  scape  strongly  punctured,  sparsely 
haired ;  the  flagellum  opaque.  The  lower  part  of  the  front 
broadly  depressed ;  the  basal  part  clearly  separated,  broadly 
rounded  above ;  the  apex  transverse,  with  the  sides  broadly 
rounded:  the  upper  third  is  smooth,  impunctate ;  the  lower  strongly 
punctured,  except  in  the  middle  and  at  the  apex.  The  front  is 
distinctly  keeled  ;  the  sides  of  the  keel  oblique  and  punctured ; 
the  top  smooth.  The  upper  half  of  the  clypeus  is  deeply  punc- 

tured ;  the  lower  smooth,  opaque,  except  at  the  apex,  which  is 
depressed  and  shining.  Except  very  slightly  on  the  vertex,  the 
head  wants  the  violaceous  tint.  Thorax  very  shining ;  it  has  all 
over  very  brilliant  violaceous  and  blue  shining  reflections,  and  is 
covered  with  black  pubescence  ;  the  upper  part  is  closely  and  uni- 

formly punctured  all  over,  as  is  also  the  upper  part  of  the  propleurae 
and  the  greater  part  of  the  mesopleura? ;  the  metapleurae  punctured 
on  the  upper  edges.  The  apex  of  the  median  segment  is  transverse 
in  the  middle ;  the  sides  are  oblique.  The  legs  have  the  violaceous 
tints  of  the  body  ;  they  are  thickly  covered  with  black  hair  ;  the 
front  tibia?  and  the  tarsi  bear  dark  fuscous  pubescence  behind  ; 
the  calcaria  black,  except  the  anterior,  which  are  dark  piceous 

and  curved.  "Wings  dark  fuscous,  with  a  slight  violaceous  tint, rather  dull,  without  brilliant  reflections.  Abdomen  black,  with 
brilliant  violet  and  blue  micaceous  reflections  and  thickly  covered 
with  black  hair,  which  is  longer  and  denser  on  the  apex  and  ventral 
surface  ;  the  basal  segment  has  a  distinct  neck  at  the  base  ;  the  last 
dorsal  segment  is  smooth  and  bare  on  the  apex. 

Comes  near  to  S.  opalina  Smith,  from  Borneo.  No  mention  is 

made  of  the  form  of  the  head  in  Smith's  description,  and  presumably 
the  front  is  not  depressed  :  it  is  said  to  have  only  a  few  scattered 
punctures,  not  strongly  punctured  as  in  the  present  species  ;  the 
disc  of  the  mesothorax  has  a  smooth  space,  which  is  not  the  case 
here. 

ELIS  (DlELIS)  THORACtCA  Klllg. 

This  species  is  in  the  collection  from  Singora  and  from  Kota 
Bharu  in  Baman  (District  of  Patani).  All  belong  to  the  form  with 
the  pubescence  on  the  collar  and  mesonotum  red,  this  being  also  the 
case  with  all  the  specimens  I  have  seen  from  Singapore  and  Java. 
In  India  the  red-haired  form  is  very  rare  compared  with  the  white. 

Elis  (Dielis)  aglaea,  sp.  n. 

Nigra,  flavo-maculata ;  femoribus  tibiisque  anterioribus  femori- 
l,n.s'/"i'  /ms/iris  gubtu8  flavie  ;  alis  fusco-violaceis.      $  . 

Long.  20  mm. 
J f/ii>.  Biserat  in  Jalor,  .Malay  Peninsula. 
Head  covered  with  pale  hair;  black,  the  clypeus  yellow,  except  the 

middle  at  the  apex,  where  il  is  black;  the  lower  part  of  the  fronl  is 
strongly  and  closelj  pund  ored  ;  the  vertex  below  and  on  either  aide 
of  the  ocelli  sparsely  punctured;  the  eye-incisions  are  more  closely 
bul   doI  so  strong!}  punctured;  tbe  pari  above  the  antenna  has 
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an  oblique  slope,  Clypeus  smooth  and  shining;  ihe  base  of  the 
mandibles  is  broadly  yellow  ;  they  are  fringed  with  long  pale  hair. 
Thorax  black  ;  the  edge  of  the  pronotum  broadly,  two  large  marks 
in  the  centre  of  the  scutellum,  and  a  mark  in  the  centre  of  the  post- 
scutellum — transverse  in  front,  rounded  behind — yellow.  Meso- 
uotum  minutely  and  not  very  closely  punctured  all  over:  this  is 
also  the  case  with  the  scutellum.  except  behind,  where  it  is  smooth 
and  impunctate.  Median  segment  closely,  strongly, and  uniformly 
punctured  and  thickly  cuvered  with  long  white  hair  and  with  a 

silvery  down.  Pleura1  thickly  covered  with  long  pale  hair;  the 
hinder  part  of  the  meso-  and  themetapleura*  are  thickly  covered 
with  silvery  pubescence.  Legs  black  ;  the  front  coxa'  below,  the 
four  front  femora  broadly  towards  the  apex,  the  four  front  tibioo 
except  at  the  apex  in  front,  and  the  hinder  femora  below,  yellow; 
the  legs  are  thickly  covered  with  long  white  hair  ;  the  calcaria 
black ;  the  tarsal  spines  pale.  Wings  fuscous,  darker  in  the 
middle,  where  they  have  a  violaceous  tinge.  Abdomen  black,  thickly 
covered  with  white  hair  ;  the  basal  three  segments  are  banded  with 
yellow  at  the  apex  ;  the  band  on  the  basal  segment  is  broader  than 
the  others. 

POMPILIJ)^, 

[PsEUDAGENIA  MALAYANA,  sp.  U. 

Nigra,  femoribus  posticis  rufis  ;  alls  liyalinis.      $. 
Long.  7  nun. 
Hob.  Singapore  (Mr.  George  Lewis). 

Kesembles  P.  arethusa  Cam.1,  but  is  a  smaller  species,  has  only 
the  hinder  femora  red  ;  the  wings  are  clearer ;  the  apex  of  the 
clypeus  rounded,  not  transverse  :  the  2nd  transverse  cubital  nervure 
is  roundly  and  distinctly  curved  ;  the  transverse  anal  nervure  in  the 
hind  wings  is  not  interstitial,  but  received  distinctly  in  front  of 
the  transverse  cubital.  It  also  resembles  P.  tincta  Smith  ;  but  that 
is  a  larger  and  stouter  species,  has  the  head  more  hairy,  the  hair 
being  longer  and  thicker,  and  the  binder  tarsi  are  shorter  compared 

1  [Pseudagenia  arethusa  Cam.,  above  alluded  to,  is  an  undescribed  species  from 
Khasia  represented  in  Mr.  Kothney's  collection. 

Nigra,  femoribus  tibiiaque  anterioribus  lute  rufis;  abdominis  apice  supra  albo; 
alts  hyalinis.     3 . 

Long.  8  mm. 

Comes  into  Bingham's  Section  "C"  (Fauna  of  India,  Hymenopt.  i.  p.  108): 
"Wings  clear  hyaline";  and  b,  />'.  Scape  of  antennae  densely  clothed  with 
short  white  hair;  the  (lagellum  with  a  close,  black,  microscopicdown.  Vertex 
closely  punctured  and  sparsely  covered  with  longish  fuscous  hair  ;  the  front 
more  Btrongly  punctured  than  the  vertex  and  obscurely  transversely  striated  ; 
it  projects  immediately  over  the  antenna;;  the  projection  is  keeled  down  the 
middle  ;  the  keel  becomes  wider  towards  the  apex.  The  cheeks,  the  part  below 
the  antenna,  and  the  clypeus  thickly  covered  with  silvery  pubescence;  the 
clypeus  strongly  and  closely  punctured  ;  roundly  dilated,  the  sides  at  the  apex 
oblique  ;  the  apex  transverse  ;  the  silvery  hair  is  mixed  with  some  longer  golden 
hair:  on  either  side  near  the  middle  is  an  obscure  yellowish-white  spot;  palpi 
pale  testaceous;  the  mandibles  reddish  before  the  middle.     Pronotum  rounded 
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with  the  length  of  the  tibiae ;  the  tarsi,  too,  in  tincta  are  distinctly 
spined,  which  is  not  the  case  with  P.  malayana. 

Head  opaque ;  the  cheeks  and  clypeus  covered  with  silvery  pubes- 
cence, the  front  and  vertex  sparsely  covered  with  lougish  pale  hair ; 

the  apex  of  the  clypeus  rounded,  the  sides  at  the  base  not  sharply 
oblique  ;  the  palpi  testaceous  ;  the  hinder  ocelli  are  separated  from 
the  eyes  by  a  distinctly  greater  distance  than  they  are  from  each  other. 
Thorax  thickly  covered  with  a  silvery  pile;  the  scutellumaud  median 
segment  more  sparsely  with  fuscous  hair.  The  median  segment 
has  a  gradually  rounded  slope,  is  closely  obscurely  transversely 
striated  in  the  middle ;  the  oblique  furrow  on  the  mesopleuras  is 
narrow  but  distinct ;  its  lower  part  at  the  base  is  depressed,  clearly 
separated  from  the  rest,  and  more  strougly  punctured.  Legs 
pruinose,  the  four  anterior  femora  more  or  less  obscure  reddish 
beneath,  the  hinder  femora  bright  ferruginous,  except  at  the 
extreme  apex  ;  the  hinder  tarsi  are  much  longer  than  the  tibiae, 
which  are  almost  spineless.  Wings  clear  hyaline ;  the  stigma 
fuscous  ;  the  nervures  darker ;  the  2nd  cubital  cellule  at  the  top 
and  bottom  is  distinctly,  but  not  much,  shorter  than  the  third ; 
the  first  and  secoud  transverse  cubital  nervures  are  roundly  curved, 
the  first  is  distinctly,  the  second  scarcely  oblique;  the  first  recurrent 
nervure  is  received  in  the  middle,  the  second  distinctly  in  front  of 
the  middle  of  the  cellule ;  in  the  hind  wings  the  transverse  anal 
nervure  is  received  distinctly  in  front  of  the  cubital.  Abdomen 
pruinose,  shining ;  the  segments  are  testaceous  at  the  apex.] 

[PoMPILUS  SINGAPOEENSIS,  sp.  n. 

Niger,  dense  argenteo-pruinosus ;  alls  hgalinis,  apice  fumato.     2  • 
Long.  10  mm. 
Uab.  Singapore. 
Antennas  densely  pruinose,  like  the  body.  The  eyes  distiuctly 

converge  above,  where  they  are  separated  by  nearly  the  length  of 
the  3rd  antennal  joint ;  the  hinder  ocelli  are  separated  from  each 
other  by  the  same  distance  as  they  are  from  the  eyes  ;  the  front 

thickly  covered  with  silvery  pubescence.  Mesonotum  closely  punctured,  the 
middle  in  front  slightly  raised  :  from  the  base  of  the  tegulffl  runs  an  oblique 
narrow  furrow.  The  postscutellar  region  is  closely  and  finely,  at  the 
towards  the  apes  more  strongly  transversely  striated.  Median  Begment  with  a 

gradually  rounded  slope  ;  opaque,  finely  transversely  granular  ;  the  middle  and 
apex  thickly  covered  witli  Long  white  hair.  The  middle  of  the  propleurffi  raised  ; 
the  lower  part  triangularly  depressed;  the  meeopleura  granular,  opaque  :  the 
apei  on  the  lower  part  and  the  sternum  thickly  covered  with  Long  white  hair ; 
the  base  of  the  metapleurte  obscurely  obliquely  striated.  Lege  longiafa  ;  the 
apex  of  the  fore  femora,  the  fore  tibia),  ami  the  greater  pari  of  the  tarsi)  the 
apical  two-thirds  of  the  middle  femora  exoept  at  the  extreme  apex,  the  middle 
tibia;  except  behind,  the  binder  femora  except  al  the  base,  and  to  a  Less  extenl 
at  the  apex,  red.  Wings  hyaline,  but  with  a  uniform  fuscous  tinge;  the  2nd 
and  ,,rd  cubital  cellules  are  subequal  at   the  base  and  apes  above  and    beneath  ; 

the  firel  reourrenl  nervure  is  n   ived  near  the  middle,  the  second  shortly  before 

the  basal  third  of  the  cellule    Abdomen  pruinose;  the  apical  segment  above 
white,  fueooui  al  the  apex.] 
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has  a  narrow  furrow  down  the  centre.  Clypeus  transverse  in  the 
middle;  its  sides  broadly  rounded.  Mandibles  black;  the  base 
thickly  covered  with  greyish  pile  :  the  middle  rufous.  Palpi  black, 
covered  with  a  grey  pile.  The  sides  of  the  pronotum  behind  are 
straight  and  oblique.  The  median  segment  is  distinctly  furrowed 
down  the  middle.  The  cloud  in  the  fore  wings  commences  at  the 
end  of  the  radial  cellule ;  the  radial  cellule  is  wide  in  the  middle  ; 
the  apical  abscissa  of  the  radius  is  oblique ;  the  apical  half  has  a 
different  angle  from  the  basal.  The  spines  on  the  tibia?  and 
tarsi  are  black  ;  the  calcaria  are  two-thirds  the  length  of  the 
metatarsus.  The  first  and  third  transverse  cubital  nervures  are 

roundly  curved  ;  the  second  straight  and  slightly  oblique ;  at  the 
top  the  second  cubital  cellule  is  not  quite  half  the  length  of 
the  first. 

Comes  near  to  P.  pulvtrosm  >Sm.,  which  may  be  known  from  it 

by  the" cloud  commencing  "  beyond  the  first  submarginal  cell,"  and 
the  calcaria  are  nearly  as  long  as  the  metatarsus.  The  description 
of  P.  pulverosus  is  not  very  complete.  A  revision  of  the  Hymeno- 
ptera  collected  by  Dr.  A.  li.  Wallace  in  the  Malay  region,  and  now 
in  the  Hope  Museum,  Oxford,  is  a  great  desideratum.  At  present 
the  determination  of  many  of  the  species  from  the  description  is 
mere  guesswork.  With  the  Larridce,  for  example,  one  is  never 
certain  whether  the  species  described  belongs  to  Larnt,  Notoyonia, 
Tachygpheaa,  or  TachytesJ] 

[Salius  miserus,  sp.  n. 

Niger,  ccqnte,  pronoto,  apice  mesonoti  scutelloque  fiavo-testaceis  ; 
2'cdthus  mfo-tcstaceis  ;  coxis  2>osticis  nvjris  ;  alis  fusco-flavis, 
(qrice  fusco-violaceis.     o*  • 

Long.  22  vim. 
Hah.  Singapore. 
Antenna?  rufous  ;  the  scape  hollowed  on  the  underside  :  the 

outer  edge  is  much  sharper  than  the  inner  ;  the  apical  joints  are 
roundly  curved  above.  The  head  fulvous  ;  the  face  pale  yellow  ; 
the  vertex  (especially  at  the  ocelli)  fuscous  black.  Eyes  large, 
slightly  converging  above  ;  the  lower  part  parallel ;  the  ocelli 
large,  placed  in  a  triangle,  the  hinder  are  separated  from  each 
other  by  a  slightly  greater  distance  than  they  are  from  the  eyes  ; 
there  is  a  narrow  shallow  furrow  in  the  middle  of  the  front.  Pro- 

thorax  rufo-fulvous  ;  the  lower  and  hinder  parts  of  the  pleura? 
darker  coloured.  The  apical  half  of  the  mesonotum,  the  scutellum, 
and  postscutellum  are  rufo-fulvous  ;  the  black  on  the  mesonotum 
is  triangularly  narrowed  at  the  apex.  Median  segment,  except  at 
the  apex,  transversely  striated  ;  it  is  covered  with  a  golden  down 
and  som:(  longish  pale  fulvous  hairs.  The  scutellum  is  thickly 
covered  with  long  pale  fulvous  hair.  Legs  rufo-fulvous  :  the 
hinder  coxa?  black  ;  the  inner  tooth  of  the  claws  is  half  the  length 
of  the  outer.  Wings  fulvo-hyaline  at  the  base ;  the  apex  with  an 
obscure  violaceous-fuscous  tinge,  which  is  deeper  in  the  radial  and 
cubital  cellules ;  the  discoidal  cellule  is  hyaline,  with  an  elongated 



1901.]  HTMENOPTEEA  OF  THE  "  SKEAT  EXPEDITION' .M  23 

fuscous  cloud  in  the  centre  ;  this  cloud  is  sharply  narrowed  towards 
the  apes ;  the  apical  abscissa  of  the  radius  is  curved  ;  the  first 
cubital  cellule  is  shortly  but  distinctly  shorter  than  the  second  ;  the 
third  transverse  cubital  uervure  is  roundly  curved.  Abdomen 
black  ;  the  apical  dorsal  segment  rufous. 

Belongs  to  Bingham's  Section  B  a  (Fauna  of  India,  p.  124).] 

[S ALIUS  TAPBROBAN.E,  sp.  n. 

Niger,  antennis,  pedibus,  apice  pronoti,  mesonoto,  sculello  jiost- 
scutelloque  rufis ;  coxls  trochanteribusque  nic/ris ;  alis  Jlavis, 
apice  fumatis.      £  . 

Long.  25  mm. 
Hub.  Trincomali,  Holraputtana,  Ceylon  (Colonel  Yerbury), 
Belongs  to  the  section  with  one  tooth  on  the  claws,  and  comes 

near  to  S.flavus. 
Antennas  stout,  bare,  ferruginous  ;  the  scape  darker.  Head 

ferruginous,  sparsely  covered  with  long  black  hair  ;  the  vertex 
thickly  covered  with  depressed  golden  pile.  The  apex  of  the 
clypeus  is  almost  transverse  in  the  middle  ;  the  apex  of  the  labrum 

is  slightly^  rounded  and  is  densely  fringed  with  reddish  hair.  Thorax 
black  ;  the  apical  half  of  the  pronotum,  the  mesonotum,  scutellum, 
and  postscutellum  densely  covered  with  silky  depressed  golden 
pubescence.  The  depressed  belt  behind  the  postscutellum  is  dark 
testaceous,  is  furrowed  down  the  middle,  and  is  transversely  but 
not  closely  striated.  The  median  segment  is  coarsely  transversely 
striated,  except  on  the  apical  third ;  the  stria?  have  a  brownish  hue. 
The  upper  part  of  the  metapleura?  is  obliquely  striated ;  the  apex 
of  the  propleura?  is  brownish  above.  Legs  ferruginous ;  the  coxa? 
and  trochanters  are  black.  AVings  yellowish  ;  the  apical  margin 
distinctly  smoky  all  round.  Abdomen  entirely  black,  shining  ;  the 
pygidium  and  the  epipygium  velvety  and  thickly  covered  with  long 
black  hairs.] 

Salius  sycophaxta  Grib. 

An  example  from  Patalung  (Evans)  is  the  usual  form  ;  one  from 
Kuala  Aring  has  the  wings  much  darker,  the  fulvous  tinge  being 
much  darker  at  the  apex  ;  the  apex  itself  is  not  clouded,  and  the 
darker  colour  of  the  basal  region  extends  nearer  to  the  apex;  the 
hiud  wings  want  the  basal  tint  entirely. 

8ALIU8  m  \L\vi;xsrs,  sp.  n. 
Lmi'l.     Hi    mm. 

Huh.   Kuala  Aring. 

This  sjx  cies  baa  the  coloration  of  the  body  and  wings  of  S.  pere- 
grinus  Sin.,  with  which  it  is  closely  related.  8.  peregrimu  may 

readily  be  known  from  it  by  tin-  3rd  cubital  cellule  on  the  top  being, 
if  anything,  longer  than  the  2nd,  whereas  in  the  present  species  it 
is  not  much  more  than  one-half  its  length  ;  there  i>  also  a  marked 
distinction  in  tin'  shape  "f  the  2nd  transverse  cubital  nervure, 
which  in  peregrinvu  ii  straight,  whereas  in  malaymtit  it  is,  on  the 
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lower  side,  obliquely  beat  backwards  towards  the  base  of  the  wing, 
while  the  upper  two-thirds  are  roundly  curved  towards  the  apex. 
The  same  character  separates  it  from  the  closely-allied  Khasia 
species,  8.  suhferuens  Cam. 

Head  fulvous,  yellowish  along  the  eye-orbits  ;  the  ocellar  region 
and  the  middle  of  the  front  are  black :  this  black  mark  extends 

behind  the  ocelli  to  the  end  of  the  eyes,  where  it  is  roundly 
narrowed ;  it  is  roundly  incised  at  the  sides  of  the  ocelli,  below 
which  it  is  roundly  and  broadly  dilated  :  the  lower  part  is  incised. 
The  eyes  distinctly  converge  above  ;  the  hinder  ocelli  are  separated 
from  each  other  by  about  the  same  distance  they  are  from  the  eyes. 
The  clypeus  is  broadly  rounded  at  the  apex ;  the  labrum  is  broadly 
black  in  the  middle,  its  apex  fringed  with  bright  fulvous  hair. 
Mandibles  broadly  black  at  their  apices.  Thorax  black ;  the 
pro  thorax  (except  the  lower  half  of  the  pleura?),  the  sides  of  the 
mesonotum,  its  centre  largely  from  near  the  base  to  the  apex, 

the  scutellum,  and  postscutellum,  rufo-fulvous.  The  apical  two- 
thirds  of  the  pronotum  are  furrowed  in  the  centre  ;  this  furrow  is 
widest  at  the  base.  AVings  uniformly  fuscous-violaceous ;  the 
stigma  is  pale  fulvous  in  the  middle  ;  the  first  cubital  cellule  is 
about  twice  the  length  of  the  second  ;  the  first  and  third  transverse 
cubital  nervures  are  oblique  and  roundly  curved,  the  second  is 
straight  and  oblique  on  the  lower  third,  the  rest  roundly  curved 
towards  the  upper  apex  of  the  cellule  :  the  first  recurrent  nervure 
is  received  near  the  base  of  the  apical  fourth,  the  second  near  the 
base  of  the  apical  third  of  the  cellule.  Legs  coloured  like  the 
thorax  ;  all  the  coxse  and  trochanters,  the  base  of  the  four  anterior 
femora,  and  almost  the  basal  half  of  the  hinder  pair  black ;  the 
apical  joint  of  all  the  tarsi  black.  Abdomen  black,  except  the  upper 
part  of  the  last  segment,  which  is  pale  fulvous. 

Pompilus  analis  Fab. 

One  example,  without  special  locality,  of  this  widely  distributed 
Eastern  species. 

Sphegidi. 

Sphex  lobatus  Fab. 

Patalung,  Biserat,  Gunong  Iuas  (Perak),  and  Bukit  Besar. 
A  common  Indian  species. 

Sphex  umbrosus  Christ. 

Bukit  Besar. 

Sphex  aurulentus  Fab. 

The  form  of  this  species  agrees  with  the  description  of  Sphex 
flavo-vestita  Sin.,  a  species  placed  by  Kohl,  in  his  monograph  of 
the  genus,  among  the  unidentified  species.  According  to  some 
specimens  in  the  Cambridge  Museum  from  North  Borneo,  it  stores 
its  nests  with  young  grasshoppers,  and  spins  a  cocoon,  which  is 
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smooth,  bare,  brown,  and  shining  on  the  inner  side ;  on  the  outer 
side  it  is  thickly  covered  with  pale,  long,  woolly  yellow  hair. 

Am^iophila  ateipes  Smith. 

The  female  example  is  very  large  and  has  bright  red  legs ;  the 
males  are  not  much  more  thau  half  its  size  and  have  the  legs 
almost  entirely  black.     Special  locality  not  stated. 

SCELIPHEON  JAVANUM  Lep. 

Singora.     Several  examples  of  this  hue  species. 

SCELIPHEON  MADBASPATANUM  Fab. 

Singora.     One  example. 

[Bembex  lactea,  sp.  n. 

Long.  22  mm. 
Hal.  Khasia  (coll.  Rothney). 

This  species  wants  the  U-shaped  yellow  mark  on  the  mesonotum, 

aud  comes  iuto  Bingham's  Section  B  near  to  B.  latitarsis  (Fauna  of 
ludia,  Hymenopt.  p.  2S5). 

2  .  Antennae  black ;  the  scape  of  the  antenna?  yellow,  except  the 
apical  half  above,  the  2nd  joint,  and  the  base  of  the  3rd  beneath, 
which  are  black.  The  yellow  colour  has  a  distinct  pale  olive  tint ; 
on  the  head,  the  clypeus,  the  labrum,  the  front,  except  for  two  large 
oblique  marks  on  the  top  continued  from  the  black  on  the  vertex, 
the  inner  orbits  to  near  the  ocelli,  the  outer  orbits  more  narrowly 
from  near  the  top,  aud  the  mandibles  are  yellow.  The  eyes  slightly 
diverge  below  ;  the  front  and  vertex  are  thickly  covered  with  long 
fuscous  hair  ;  the  front  is  broadly  keeled  ;  on  the  top  of  the 
clypeus  are  two  oblique,  large,  irregular  black  marks.  Mesonotum 
black  ;  the  scutellum  black,  except  for  a  large  transverse  line  in  the 

centre,  which  is  dilated  behind  at  the  sides ;  the  base  of  the  post- 
scutellum  is  broadly  yellow  at  the  base.  Median  segment  yellow, 

except  broadly  in  the  middle  at  the  base  and  two  oblique  lines — 
broad  at  the  base,  becoming  gradually  narrowed  towards  the  apex 
— across  the  middle  and  one  across  the  apex,  black.  The  base  ol 
the  pronotum,  an  irregular  mark  on  the  propleurae  behind,  the 

upper  two-thirds  of  the  mesopleurae  at  the  base,  the  sutures 
narrowly,  and  an  irregular  large  mark  on  the  apex  of  the  meta- 
pleune,  black.  Legs  of  the  yellow  colour  of  the  body  ;  the  femora 
and  tibia?  broadly  lined  with  black — the  former  in  front  and  behind, 
the  latter  behind  only.  The  ventral  surface  of  the  abdomen 
entirely,  the  basal  segment  except  for  a  large  oblique  line  on  either 
side  extending  near  to  the  middle  of  the  segment  and  becoming 
gradually  narrowed  from  the  outer  to  the  inner  side,  black;  the 
second  and  third  segments  are  broadly  black  at  the  apex,  the  black 
bands  triangularly  dilated  in  the  middle  at  the  apex;  near  the 
centre  of  these  segments  are  two  transverse  black  marks  ;  on  the 
base  of  the  fourth  segment  is  a  largo  black  mark,  which  projects 
obliquely  broadly  at  the  apex   and  to   a   less  extent  on  the  inner 
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side  ;  the  black  band  between  these  marks  triangularly  projects 
in  the  middle  ;  two  larger  black  marks,  not  projecting  at  the 
sides,  are  on  the  fifth  segment ;  the  sixth  is  entirely  black. 

The  male  is  similarly  coloured  to  the  female,  except  that  the 
black  marks  on  the  clypeus  are  much  smaller,  the  yellow  Hue  on 
the  scutellum  is  narrower  and  is  interrupted  in  the  middle,  the 
abdominal  segments  have  only  their  apices  narrowly  black,  and 
the  marks  on  the  2nd,  3rd,  and  4th  segments  are  much  narrower  ; 
the  last  segment  is  yellow,  black  round  the  edges,  and  more 
broadly  and  irregularly  at  the  base,  where  the  black  band  projects 
broadly  in  the  middle.  The  8th,  9th,  and  10th  joints  project  and 
are  minutely  spined  below  ;  the  11th  and  12th  joints  are  broadly 
hollowed,  smooth,  bare,  and  brownish  below ;  the  last  has  the  apex 
obliquely  rounded.  The  anterior  tarsi  are  broader  than  usual ; 
the  metatarsus  is  of  almost  uniform  width  and  has  its  lower  edge 
slightly  irregularly  waved ;  the  2nd  joint  is  not  much  narrowed 
at  the  base  ;  the  3rd  and  4th  become  gradually  wider  towards  the 
apex ;  the  middle  femora  are  irregularly,  minutely,  and  closely 
spined  or  serrate  on  the  lower  edge,  the  outer  two  serrations  are 
wider,  more  regularly  rounded  than  the  others.  The  spine  on  the 
2nd  ventral  segment  is  large,  becomes  gradually  wider  from  the 
base  to  the  top  ;  its  apex  has  an  oblique  slope ;  on  the  penultimate 
segment  is  a  distinct  rounded  tubercle. 

A  distinct  species  related  to  B.  pinguis  and  B.  latitarsis.'] 
BEMBEX  MELANCHOL1CA  Sm. 

Except  that  the  yellow  lines  on  the  mesonotum  are  indistinct 
and  very  short,  an  example  from  Singapore  agrees  very  well  with 
the  description  of  this  species.  In  the  male  the  incised  apex  of 
the  last  abdominal  segment  is  a  characteristic  feature. 

[Bembex  borneana,  sp.  n. 

Long.  22  mid.     J  • 
Hah.  Borneo. 

This  species  has  the  pale  lacteous  colour  of  B.  melancholica,  and 
is  closely  related  to  it ;  but  it  may  be  at  once  separated  by  the  fact 
that  the  last  abdominal  segment  is  not  incised  in  the  middle. 

Antenna?  black ;  the  scape  yellow  below  ;  the  apical  two  joints 
are  hollowed  below ;  the  last  has  its  apex  obliquely  truncated  and 
is  broadly,  roundly  incised;  the  12th  is  more  obliquely  and 
slightly  incised;  the  11th  is  obliquely  narrowed  at  the  base;  the 
10th  is  slightly  spinose  in  the  middle  ;  the  9th  is  sharply  spinose  ; 
the  8th  has  a  less  distinct  spine.  Head  thickly  covered  with  long, 
soft,  white  hair ;  black,  the  inner  orbits  to  near  the  top,  the 
clypeus,  labrum,  and  mandibles,  except  at  the  apex,  livid  yellow  ; 
below  the  antenna?  are  two  black  marks,  longer  than  broad, 
rouuded  above,  obliquely  narrowed  on  the  inner  side.  Mesonotum 

biack ;  an  interrupted  U-shaped  yellow  mark  in  its  centre,  and 
there  is  a  wider  line  alongside  the  tegulse.  Scutellum  black, 
yellow  round  the  apex  ;  postscutellum  for  the  greater  part  yellow. 
Median  segment  yellow  ;    a   somewhat   triangular   black  mark  on 
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either  side  at  the  base :  on  the  inner  side  they  are  produced  nar- 
rowly and  obliquely  to  the  middle  of  the  segment  and  outwardly 

down  the  metapleurae,  where  they  become  much  narrowed  on  the 
lower  end.  On  the  pleurae  there  is  an  elongated  pyriform  black 
mark  near  the  tubercles.  Legs  coloured  like  the  body  ;  the  femora 
and  tibiae  lined  with  black  above  ;  the  front  tarsi  are  broadly 
dilated ;  the  2nd  joint  is  roundly  dilated  on  the  outer  side,  the 
dilated  part  is  clearly  separated  ;  the  base  of  the  joint  is  not  con- 

tracted ;  the  middle  femora  are  not  toothed  beneath ;  near  the 

apex  on  the  lower  side  is  a  shallow7  incision.  The  apical  slope  of 
the  basal  segment  and  the  apical  third  of  the  others  are  black  ; 
the  black  bands  are  dilated  broadly  and  irregularly  backwards  in 
the  middle ;  behind  the  middle  of  the  segments  are  two  narrow, 
transverse,  short  lines ;  the  apical  segment  is  black,  with  two 
large,  somewhat  triangular  yellow  marks  in  the  middle  ;  its  apex 
is  broadly,  bluntly  rounded.] 

[Pison  fuscipalpis,  sp.  n. 

Niger,  nitidas,  dense  argenteo-pilosus ;  cdis  hyalinis,  stigma  te 
nervisque  nigris.     §  . 

Long.  6  mm. 
Hah.  Singapore. 
Scape  and  pedicle  of  antennas  densely  covered  with  silvery 

pubescence ;  the  flagellum  less  densely  with  a  pale  pile.  The 
lower  part  of  the  front  and  of  the  eye-incision,  the  face,  and  the 
elypeus  are  densely  covered  with  silvery  pubescence  ;  the  upper 
part  of  the  front  and  the  vertex  with  short  silvery  pubescence ; 
the  front  and  vertex  are  shagreened  and  can  hardly  be  called 
punctured ;  the  front  has  a  shallow  but  distinct  furrow  down  its 
centre.  The  mandibles  are  broadly  rufous  in  the  centre;  the 
palpi  are  fuscous.  Thorax  shagreened  and  thickly  covered  with 
silvery  pubescence.  Pronotum  clearly  separated  behind.  The 
basal  part  of  the  median  segment  has  a  distinct  keel  down  the 
middle ;  a  stout  keel  runs  from  the  spiracles  to  the  apex  of  the 
segment ;  the  apex  of  the  segment  has  an  oblique  slope ;  on  the 
upper  half  is  a  deep  furrow;  on  either  side  of  this  are  five  curved 
striae.  Wings  clear  hyaline ;  the  apex  slightly  inf  uscated ;  the 
nervures  and  stigma  are  black  ;  the  pedicle  is  longer  than  the 
lower  two  transverse  cubital  nervures,  which  are  roundly  curved  ; 
the  second  recurrent  nervure  is  received  almost  in  the  middle  of 

the  cellule;  the  first  recurrent  about  the  length  of  the  top  of  the 
apical  cubital  cellule  from  the  transverse  cubital  nervure.  Legs 
densely  pruinose;  the  calcaria  pale.  The  basal  segment  of  the 
abdomen  is  as  long  as  the  second  segment ;  the  two  are  clearly 
separated. 

The  tegulac  are  piceous  on  the  outer  side  ;  the  basal  two  segments 
of  the  abdomen  have  their  margins  depressed  ;  the  anterior  part 
of  the  pronotum  is  distinctly  separated  from  the  larger  posterior 
part ;  both  have  oblique  slopes. 

A  distinct  species  From  P.  twpiciotut  Sm.,  which  i^  also  from 
Singapore. 
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CrABRONIDjE. 

[Crabro  iMrETUosus,  sp.  n. 

Niger,  abdomine  macidis  flavis  sex  ;  geniculis  tibiisque  Jlavo- 
lineatis  ;  alis  hyalinis,  iiervis  stigmateque  nigris.     $. 

Long.  6-7  mm. 
Hub.  Singapore. 
Head  black  ;  the  front  and  vertex  almost  bare,  alutaceous  ;  the 

ocelli  are  in  a  curve,  the  hinder  are  separated  from  each  other  by 
a  slightly  less  distance  than  they  are  from  the  eyes,  which,  on  the 
inner  side  above,  are  obliquely  narrowed.  The  sides  of  the  clypeus 
are  thickly  covered  with  silvery  pubescence ;  the  middle  has  a 
distinct  keel.  The  basal  half  of  the  mandibles  is  yellow.  Thorax 
black,  opaque ;  yellow  are  two  lines  on  the  pronotum,  two  marks 
on  the  scutellum,  and  the  tubercles.  The  postscutellum  is  longi- 

tudinally striated.  The  base  of  the  median  segment  is  depressed 
and  bears  stout  keels  ;  the  basal  area  is  defined  by  a  wide  furrow, 

■which  is  traversed  by  the  striae ;  the  apical  half  has  a  deep  furrow- 
in  the  centre  ;  the  sides  of  the  segments  are  bounded  by  a  stout 
keel,  at  the  base  of  which,  on  the  inner  side,  are  two  small  areae. 

Propleurae  strongly  aciculated  ;  the  hinder  part  is  striated.  Meso- 
pleurae  alutaceous ;  the  furrow  is  crenulated  ;  the  apex  is  obliquely 
narrowed,  with  a  keel  at  the  base,  behind  which  is  a  narrow  crenu- 

lated furrow.  Metapleurae  closely  and  minutely  striated,  except 
at  the  base  above,  where  there  is  a  strongly  striated  part,  bordered 
behind  by  a  furrow.  Wings  clear  hyaline ;  the  nervures  black ; 
the  radial  cellule  is  slightly  infuscated.  Legs  black ;  the  four 
anterior  knees,  the  tibiae  (except  broadly  behind),  the  hinder  tibiae 
behind  (except  at  the  apex),  and  the  calcaria  yellow.  The  petiole 
is  nearly  as  long  as  the  following  three  segments  united;  it  is 
opaque  and  dilated  at  the  apex  ;  there  are  two  yellow  oblique 
lines  in  the  middle  of  the  2nd  segment,  two  longer  ones  on  the 
base  of  the  3rd,  and  abroad  one  on  the  base  of  the  4th  ;  the  latter 
is  slightly  incised  in  the  middle  at  the  apex.] 

[Trypoxylon  varipilosdm,  sp.  n. 

Nigrum,  abdomine  rufo,  petiolo  nigro  ;  pedibus  tegtaceis,  tarsis 
posticis  nig ris ;  facie  clypeoque  dense  aureo-pilosis  ;  cdis  hyalinis, 
iiervis  nigris,  stigmate  fusco.     $  . 

Long.  16  mm. 
Hab.  Singapore. 
Antennae  testaceous,  paler  towards  the  base.  The  front  and 

eye-incisions  are  covered  w7ith  golden  pubescence  ;  on  the  face  and 
clypeus  the  pubescence  is  denser  and  more  silvery  in  hue.  The 
apex  of  the  clypeus  is  rufo-testaceous  ;  its  middle  broadly  but  not 
very  much  projects,  the  projection  is  slightly  waved  in  the  centre. 
Mandibles  testaceous,  paler,  more  yellowish  towards  the  apex. 
The  upper  part  of  the  front  is  broadly  but  not  deeply  furrowed ; 
the  lower  is  stoutly  keeled.  The  hinder  part  of  the  head  is 
thickly  covered  with  golden-silvery  pubescence.     Thorax  smooth 
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and  shining,  thickly  covered  with  longish  silvery  hair;  on  the 
mesonotum  the  hair  has  a  golden  tinge.  The  basal  half  of  the 
median  segment  has  a  wide  shallow  furrow,  which  becomes 
gradually  wider  towards  the  apex ;  the  furrow  on  the  apical  slope 
is  wide  on  the  basal  two-thirds,  much  narrower  and  shallower  on 
the  apical.  Legs  testaceous ;  the  four  front  femora  are  more 
rufous  in  colour ;  the  posterior  darker  in  tint  and  are  lined  with 
black  on  the  inner  and  outer  sides  :  the  apex  of  the  binder  tibia)  and 
the  hinder  tarsi  black.  Abdomen  ferruginous  ;  the  petiole,  except 
at  its  apex,  black. 

Comes  nearest,  apparently,  to  T.  coloratum  Smith.  The  legs 
probably  vary  in  tint ;  the  hinder  coxae  are  black  at  the  base 
behind.  The  pleura?  have  a  plumbeous  tint.  There  are  curved 
lateral  furrows  on  the  base  of  the  median  segment,  but  they  are 
not  deep  or  very  distinct.] 

V  E  S  P I D  M. 

Vespa  cincta  Fab. 

Biserat.  The  common  Indian  form,  not  the  Malayan  var. 
affinis.  In  most  of  the  workers  the  rufous  colour  of  the  abdomen 
extends  on  to  the  basal  segment. 

POLISTES  SAGITTARIUS  SaUSS. 

One  specimen  of  this  common  species  from  Biserat. 

Icaria  leptogaster,  sp.  n. 

Flava,  capite  supra,  mesonoto  medioque  pronoti  nigris ;  alis 
hyalinis,  nervis  stigmateque  testaceis.     9.  - 

Long.  14—15  mm. 
Hab.  Patalung,  Malay  Peninsula. 
9  .  Antennas  dark  rufous  ;  the  scape  darker  in  colour.  On  the 

head  the  vertex,  the  front  (except  near  the  eyes  and  immediately 
above  the  antennas ),  and  the  part  below  the  antennas  and  above 
the  clypeus,  and  bordered  on  the  outer  side  by  the  sutures,  are 
black  ;  there  is  an  obscure  line  down  the  clypeus,  which  does  not 
extend  quite  to  the  apex.  The  mandibular  teeth  are  black.  Meso- 

notum black.  On  the  apex  of  the  scufellum  is  a  triangular  black 
mark  :  its  central  furrow  is  deep,  and  does  not  extend  to  the  base. 
The  furrow  on  the  median  segment  is  narrow  at  the  base ;  the  rest 
of  it  is  much  wider,  with  the  sides  obliquely  sloped  :  the  centre 
has  a  narrow  keel.  Legs  coloured  like  the  body  ;  the  apices  of  the 
four  posterior  tibiae  and  their  tarsi  black.  Abdomen  elongate, 
without  black  ;  the  petiole  is  nearly  as  long  as  the  2nd  and  3rd 
segments  united. 

This  is  a  larger  species  than  <s'.  ndciscuti*  ;  the  femora  waul 
entirely  the  black  colour  so  conspicuous  in  the  last-named  species  : 
the  abdomen  is  distinctly  longer  compared  with  the  thorax,  and 
the  rest  of  the  abdomen  is  clearly  longer  compared  with  the 
petiole;  the  second  segment  itself  is  longer  compared  with  its 
width  at  the  apex, 
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[ICABIA  8ULCI8CUTI8,  sp.  U. 

Pallide  Jlava,  supra  lute  nigro-maculata  ;  pedibut  palUdeJlavig, 
tarsis  nigris ;  sculeHo  sulcata ;  ulis  hydlinis,  stigmaie  nervisque 
nigro-fuseis.     $  . 

Long.  1  '■'>  mm. Huh.  Bukit  Tomal),  Singapore. 
Antennae  deep  black,  stout ;  the  joints  of  the  flagellum  clearly 

separated.  Head  pale  yellow  ;  brownish  black  are  the  front,  ex- 
cept the  orbits  of  the  ocelli  and  a  mark  above  the  antenna?,  the 

outer  orbits  broadly,  and  the  clvpeus,  except  for  a  black  line  down 
its  middle  on  the  basal  two-thirds,  the  line  becoming  wider  towards 
the  apex.  The  black  mark  on  the  front  is  dilated  outwardly  on 
the  lower  edges  ;  there  is  a  narrow  but  distinct  furrow  extending 
from  the  ocelli  to  the  antennae ;  on  the  black  mark  between  the 

antennae  are  two  small  yellow  marks.  The  apex  of  the  clypeus  is 
acutely  pointed  in  the  middle.  Mandibles  pallid  yellow,  except 
that  the  teeth  are  black.  The  prothorax  is  black,  except  the  hinder 
edges  narrow  ly,  the  upper  edges  and  a  broader,  more  irregular  line 
before  the  middle.  The  scutellum  is  broadly  farrowed  down  the 
middle  ;  it  is  yellow,  except,  the  middle,  narrowly  behind,  and  a  lari^e 
triangular  mark  behind.  The  median  segment  is  edged  with  brown 
behind  and  more  narrowly  down  the  centre ;  this  central  line  is 
much  narrowed  on  the  top.  The  basal  line  extends  obliquely  to 
the  spiracles ;  the  pleural  furrows  are  clearly  defined ;  the  furrow  on 
the  centre  of  the  median  segment  is  keeled.  The  middle  femora 
are  brownish  on  the  basal  two-thirds  above ;  the  hinder  are 
entirely  black,  as  are  also  the  four  hinder  tarsi  and  the  apices  of 
the  four  hinder  tibia?.  The  petiole  is  brown,  its  apex  and  sides 
pallid  yellow  ;  the  other  segments  are  brownish,  with  the  apices 
and  the  ventral  surface  pallid  yellow.] 

El  MENDS  CIRCINALIS  Fab. 

Hah.  Patalung,  Singora,  Malay  Peninsula. 
The  three  examples  are  very  dark-coloured,  and  all  differ  from 

each  other  in  coloration. 

[Odynerus  mephitis,  sp.  n. 

Niger,  fluvo-muculutus ;  abdominis  basi  rufaj  pedibus  Jlavis, 
femoribus  rufis,  tibiis  posticis  nigris ;  alls  hyalinis,  stigmate 
fusco.     2  • 

Long.  0  mm. 
Huh.  Ceylon. 
Belongs  to  the  section  without  a  suture  on  the  petiole,  and 

comes  close  to  0.  miniatus  and  0.  dijjinis. 
Scape  of  antennae  bright  yellow  below  ;  the  base  of  the  flagellum 

rufous.  Head  closely  and  uniformly  punctured;  black;  the  oblique 
sides  of  the  clvpeus,  a  mark  above  the  antennae,  roundly  dilated  on 
either  side  below  the  middle,  the  lateral,  the  upper,  and  lower 

portions  being  not  clearly  separated,  the  end  of  the  eye-incisions, 
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and  the  outer  upper  half  of  the  eye-orbits,  pale  yellow.  The 
central  part  of  the  clypeus  is  flat  and  strongly  punctured  ;  the 
sides  are  oblique  ;  the  apex  transverse.  Pro-  aud  mesothorax 
closely  and  strongly  punctured,  as  are  also  the  scutellum  and 
postscutellum  ;  the  postscutellum  has  an  oblique  slope,  and  does 
not  project  at  the  apex.  Median  segment  opaque,  rugose,  and 
thickly  covered  with  silvery  pubescence.  Legs  pallid  yellow  ;  the 
femora  rufous  ;  the  middle  tibia;  are  lined  behind  with  black ;  the 
posterior  are  eutirely  black.  On  the  thorax  there  are  two  yellow 
marks  on  the  pronotum,  which  become  gradually  wider  outwardly  ; 
the  teguhe  are  yellow  at  the  base  and  apex  ;  the  sides  of  the 
scutellum  and  of  the  postscutellum  more  widely  are  also  yellow. 
Wings  clear  hyaline,  the  stigma  fuscous  ;  the  nervures  are  darker 
coloured.  The  basal  half  of  the  petiole  is  rufous  ;  its  apex  and 
the  apex  of  the  second  segment  are  yellow ;  the  apical  three 
segments  are  marked  with  yellow  in  the  middle  :  on  the  sides  of 
the  second  segment  behind  the  middle  is  a  small  yellow  mark.] 

[RHYNCHIini  TAPROBANiE,  sp.  n. 

Nigrum,  abdomine  jlavo-lineato ;  femoribus  rufis  ;  alls  violaceo- 
hyalinis,  nervis  stigmateque  nigris.     §  . 

Long.  9  mm. 
Hab.  Ceylon. 
Antennas  black,  brownish  beneath.  Head  black,  a  line  on  the 

lowrer  side  of  the  eye-incision,  a  small  triangular  mark  over  the 
antenna?,  and  a  large  curved  mark  on  either  side  of  the  top  of  the 
clypeus,  yellow.  Front  and  vertex  closely  and  strongly  punctured  ; 
the  lower  part  of  the  front,  of  the  eye-incision,  and  the  face  and 
clypeus  covered  w7ith  silvery  pubescence;  there  is  a  stout  keel 
between  the  antennae.  Clypeus  obliquely  narrowed  towards  the 
apex,  where  it  is  roundly  but  not  deeply  incised  ;  the  sides  are 
triangular.  Pro-  and  mesothorax  closely  and  strongly  punctured  ; 
the  median  segment  is  more  deeply/,  more  rugosely,  punctured  : 
the  postscutellum  has  a  sharp  edge  behind  and  is  slightly  depressed 
in  the  centre  there ;  the  sides  of  the  median  segment,  seen  from 
above,  are  straight  and  oblique.  The  base  of  the  thorax  is  trans- 

verse ;  in  the  centre  are  two  small  yellow  marks ;  the  tegulae  are 
black.  Wings  fuscous-violaceous  ;  the  violaceous  tint  is  more 
distinct  at  the  apex  and  base;  the  nervures  and  stigma  are  deep 
black.  Legs  black  ;  the  four  posterior  femora  are  rufous  ;  the 
anterior  and  the  anterior  tibiae  in  front  are  of  a  darker  rufous 

colour.  The  abdomen  is  closely  and  rather  strongly  punctured ; 
the  basal  segment  is  cup-shaped,  and  behind  is  clearly  separated 
from  the  2nd,  which  becomes  distinctly  narrowed  towards  the 
base;  the  basal  two  segments  are  banded  with  yellow  all  round  ; 
tin-  3rd  is  banded  with  yellow  above ;  tin-  transverse  suture  on 
the  base  of  the  second  ventral  segment  has  a  blistered  appearance 
and  is  not  punctured.  The  sides  of  the  median  segment  are 
broadly  rounded,  not  angular  or  toothed;  bhe  postscutellum  11 
more  distinctly  raised  than  usual  and  is  broadly  rounded  behind. 
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This  species  looks  not  unlike,  al  first  sight,  a  small  example  of 

R .  fin vom argino 'turn,  but  is  abundantly  distinct:  e.  g.  the  sides  of  tin- 
median  segment  do  not  angularly  project.] 

A  p  i  d  .1:. 

[XyLOC'OTA  MALAYAN  A,  sp.  1). 

Nigra,  thoraa  supra  abdominisque  /><isi  denst  fulvo-pilosis ;  torsi* 
anterioribus  longe  atbo-pilosis;  alls  fusco-violaccis.     3  . 

Long.  25-26  mm. 
Hah.  .Singapore. 
Antenna;  black;  the  scape  and  the  fourth  and  following  joints 

rufous  beneath  ;  the  scape  is  only  rufous  in  the  middle.  Head 
distinctly  narrower  than  the  thorax  ;  black,  closely  punctured  ;  the 
vertex  behind  is  covered  with  yellowish-fulvous  pubescence  ;  the 
sides  of  the  face  to  the  middle  of  the  clypeus  with  shorter  white 
pubescence  ;  the  hair  on  the  upper  part  of.  the  outer  orbits  is  black, 
on  the  lower  piceous.  In  the  middle  of  the  clypeus  is  a  pale  yellow 
streak,  which  reaches  near  to  the  apex,  which  is  smooth  and  shining 
and  is  clear!)  separated  ;  below  it  is  fringed  with  rufous  hair.  The 
mandibles  are  widely  grooved  above,  narrowly  below  ;  the  tooth  is 
long  and  becomes  gradually  narrowed  towards  the  apex ;  there  is 
no  subapical  or  upper  toolh  ;  the  space  above  the  lower  tooth  is 
roundly  curved.  The  entire  upper  part  of  the  thorax  is  thickly 
covered  with  bright  yellow  pubescence ;  the  pro-  and  metapleura? 
are  shining  and  only  sparsely  haired  ;  the  mesopleura;  black,  closely 
punctured  and  thickly  covered  with  black,  mixed  with  pale,  hair  ; 
the  hair  on  the  breast  is  much  shorter  ;  the  apex  of  the  metapleura; 
may  be  piceous.  The  four  anterior  tarsi  are  thickly  fringed  with 
very  long  white  hair ;  the  hair  on  the  four  front  tibia?  is  black, 
white  on  the  top  in  front  and  on  the  apex  behind  ;  on  the  posterior 
legs  the  hair  is  entirely  black.  The  hair  on  the  basal  segment  of 
the  abdomen  is  yellow,  passing  gradually  on  the  2nd  and  3rd 
segments  into  olive  colour :  on  the  other  segments  it  is  black.  The 
basal  ventral  segments  are  more  or  less  rufous  ;  the  sides  of  the 
2nd  segment  bear  yellowish  hair  ;  those  of  the  3rd,  4th,  and  5th 
white,  the  others  black  hair  ;  the  hair  on  the  last  segments  is  long 
and  black.  The  wings  are  uniformly  deep  fuscous-violaceous  ;  the 
stigma  and  nervures  are  deep  black. 

The  ocelli  are  in  a  curve  •  .  • ;  the  lander  are  separated  from 
each  other  by  about  the  same  distance  they  are  from  the  eyes.J 

[Xylocopa  ceyloxica,  sp.  n. 

Dense  ferrugineo-pilosa,  thorace  supra  abdominisque  host  olivaceo- 
pilosis  ;  alts  fnsco-violaceis.      6. 

Long.  27-28  mm. 
Hah.  Ceylon. 
This  species  closely  resembles  X.  rvfescens,  but  is  more  slenderly 

built;  the  head  is  narrower  compared  with  the  mesothorax,  it  wants 
entirely  the  yellow  markings  on  the  face  and  clypeus ;  the  hair  on 
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the  top  of  the  thorax  and  base  of  abdomen  has  a  distinct  ulive 
tint ;  the  2nd  recurrent  nervure  is  not  broadly  and  roundly  curved, 
but  has  the  upper  and  lower  parts  straight  and  oblique,  and  the 
face  and  clypeus  are  much  more  densely  covered  with  rufous  hair. 

The  underside  of  the  scape  is  pale  yellowish  ;  the  lower  part  of 
the  nagellurn  rufous  ;  the  third  joint  darker  coloured  than  the 
others.  Head  densely  covered  with  rufous  pubescence,  which  is 
shorter  on  the  face  and  clypeus  than  on  the  front  and  vertex.  The 
clypeus  i>  closely  and  distinctly  punctured,  except  in  the  centre, 
where  it  is  smooth,  which  is  also  the  case  with  the  apex,  where 
it  is  very  smooth  and  shining;  the  labrum  is  more  projecting 
than  usual  and  is  keeled  in  the  middle.  The  ocelli  are  in  a  curve; 
the  hinder  are  separated  from  each  other  by  a  distinctly  greater 

distance  than  they  are  from  the  eyes.  Thorax  covered  with  olive- 
yellow  pubescence ;  the  olive  tint  is  more  noticeable  above  than  on 
the  pleura?.  The  pubescence  on  the  base  of  the  abdomen  has  a 
slight  olive  tint  :  on  the  rest  it  is  bright  rufous  above  and  below. 
The  pubescence  on  the  legs  is  long,  dense  and  bright  rufous  ;  the 
apices  of  the  tarsi  are  piceous.     Wings  fuscous,  with  bronzy  tints. 

The  anterior  femora  are  brownish  in  front ;  the  front  trochanters 

triangularly  project  at  the  apex.] 

Xtlocopa  collaris  Linn. 

Xylocopa  pictifboxs  Smith. 

<$  .  One  example  of  what  agrees  fairly  well  with  Bingham's 
description  of  this  species  in  his  Fauna  of  India,  Hvmenop. 

p.  538  ;  but  not  with  Smith's  original  description,  Trans.  Ent.  Soc. 
ii.  (1852)  p.  42,  and  in  his  Monograph  of  the  genus,  Trans.  Ent. 
Soc.  1874,  p.  275. 

Xtlocopa  gra>tdiceps,  sp.  n. 

Nigra,  dense  fulvo-pilosa  ;  tarsis  ferrur/ineo-jrilosis  ;  alis  fidvo- 
hyalims,  nervis  nigris.      §  . 

Long.  20  mm. 
Hub.  Singapore. 
Head  large,  nearly  as  wide  as  the  thorax.  Ocelli  larger  than 

usual,  they  are  placed  in  a  triangle;  the  hinder  arc  separated  from 
the  eyes  by  one-half  the  distance  they  are  from  each  other. 
Clypeus  closely  and  strongly  punctured  :  its  apex  has  a  depress  d 
margin  ;  in  the  centre  is  a  stout,  shining,  smooth  tooth.  The  apical 
tooth  of  the  mandibles  is  large,  triangular;  the  subapical  distinctly 
projects,  is  large  and  roonded  ;it  the  apex.  The  trout  distinctly 
projects  between  the  antenna;  it.  is,  as  is  also  the  vertex,  closely, 
uniformly,  and  distinctly  punctured.  The  thorax  is  thickly  covered 
with  long  rufo-fuh  ous  hair;  the  mesonotum  is  smooth  and  shining ; 

-  utellum  is  Btrongly,  but  uol  very  closely  punctured,  as  is  a  so 
the  median  segment,  except  the  basal  area,  which  is  alutaceous; 
the  segmenl  has  a  semiperpendicular  slope  and  is  rounded  al  the 
top.     Wings  Eulvo-hyaline ;  rufous  in  tint  along  the  fore  margin  ; 
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the  1st  recurrent  nervure  is  not  interstitial,  but  is  received  shortly 
beyond  the  2nd  transverse  cubital.  Tegulffi  rufous,  black  round 
the  inner  edges.  The  hair  on  the  legs  is  dense,  long  and  bright 
rufous  :  the  tooth  on  the  apex  of  the  fore  tibia?  is  short,  blunt,  and 
hollowed  on  the  outer  side.  The  hair  on  the  abdomen  is  similarly 

coloured  to  that  on  the  thorax  :  it  is  sparse  on  the  back  ;  the  ven- 
tral segments  are  fringed  with  long  hair;  unless  the  segments  are 

distorted,  the  4th  is  distinctly  longer  than  the  3rd. 
A  distinct  species ;  the  rufous  colour  of  the  pubescence  makes  it 

resemble  rufegcens  Smith  ;  but,  apart  from  other  differences,  that 
species  is  a  Koptorthosoma,  whereas  the  present  species  is  a  Xylocopa 
s.  str.  It  is  a  well-marked  species,  through  its  head  being  larger 
and  more  particularly  wider,  compared  with  the  thorax,  than  usual, 
most  of  the  species  having  the  head  very  perceptibly  narrower  than 
the  mesothorax  ;  the  ocelli  too  are  larger  and  are  placed  in  a 
triangle,  while  with  most  of  the  species,  e.  g.  rufescens,  they  are 
placed  in  a  curve ;  they  are  also  placed  nearer  to  the  eyes  than  in 

the  typical  species  of  Xylocopa.'] 
KOPTORTHOSOMA  C.ERULEUM  Fab. 

One  example  from  Kuala  Aring. 

KOPTORTHOSOMA  jESTUANS  LillU. 

Common,  as  elsewhere  in  the  Oriental  Region. 

KOPTORTHOSOMA  LATIPES  Driliy. 

Common. 

Megachile  erythropoda,  sp.  n. 

Nigra,  pedibus  rufis  ;  capite  dorsoqae  thoracis  dense  rufo-pilosis  ; 
scapo  antennarum  rufo  ;  alis  fidvo-hyalinis,  apice  fere  fumatis, 
stigmate  nervisque  fulvis.      2  • 

Long.  14-15  mm. 
Hab.  Singapore. 
The  scape  of  the  antennae  rufous ;  the  flagellum  black,  brownish 

beneath.  Except  on  the  clypeus  the  head  is  thickly  covered  with 
bright  fulvo-rufous  hair ;  the  face  is  strongly  punctured :  the 
clypeus  is  more  closely  rngosely  punctured  and  is  strongly  keeled 
on  the  upper  two-thirds  ;  it  is  covered  (but  not  so  thickly  as  the 
front)  with  longish  dark  rufous  hair ;  on  its  sides  there  is  a  patch 
of  thick  fulvous  hair,  which  is  obliquely  narrowed  towards  the 
apex.  The  apical  tooth  of  the  mandibles  is  bluntly  rounded ;  the 
subapical  tooth  is  short,  broad,  bluntly  rounded,  and  is  furrowed 
broadly,  but  not  deeply,  in  the  middle.  The  entire  upper  part  of 
the  thorax  is  thickly  covered  with  bright  rufous  hair,  except  in  the 
centre  of  the  median  segment.  The  pleura?  are  also  thickly  covered 
with  similar  pubescence.  Mesosternum  closely  rugosely  punc- 

tured aud  covered  with  pale  fulvous  hair.  Legs  rufous  ;  the  coxae 
and  the  four  anterior  trochanters  black  ;  the  hair  is  thick,  stiff,  and 
dark  rufous;  the  tarsi  are  darker  in  colour,  especially  towards  the 

apex.     Wings  fulvo-hyaline,  the  apex  slightly  smoky  ;  the  stigma 
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and  nervures  are  fulvous.  The  base  of  the  basal  segment  of  the 
abdomen  and  its  sides  are  covered  with  fulvous  pubescence  ;  its 
apex  and  the  apex  of  the  second  are  fringed  with  similarly  coloured 
hair :  the  hair  on  the  rest  of  the  segment  and  the  ventral  scopa 
deep  black.     TegulaD  rufous. 

The  apex  of  the  clypeus  is  transverse  in  the  middle  and  has  the 
sides  rounded  ;  the  central  part  has  an  irregular  margin,  almost 
toothed  on  the  outer  side  ;  the  hinder  ocelli  are  separated  from  each 
other  by  twice  the  distance  they  are  from  the  eyes. 

Comes  near  to  M.  dimidiata  Sm. 

Megachile  eredebici,  sp.  n. 

Low/.  21  mm.      2  • 
Hub.  Kuala  Aring,  Malay  Peninsula. 
This  species  closely  resembles  one  from  Borneo  which  is  also 

undescribed.  They  both  agree  in  being  large,  in  having  the  pubes- 
cence black,  except  on  the  apex  of  the  abdomen  (where  it  is  pale) 

and  the  scopa  (which  is  bright  red).  The  differences  between  the 

two  may  be  expressed  thus  : — 

Head  and  thorax  closely  and  strongly  punctured  ;  the  apical 
segment  of  the  abdomen  clothed  with  pale  pubescence ;  the 
mesonotum  not  furrowed  laterally.    Leugth21  mm.    frederici. 

Head  and  thorax  sparsely  punctured ;  the  apical  two  seg- 
ments of  the  abdomen  clothed  with  pale  pubescence;  the 

mesonotum  with  a  wide,  deep  furrow  on  either  side.  Length 
23-24  mm       bicanaliculata. 

Head  strongly  and  closely  punctured  ;  the  face  is  not  so  strongly 
or  regularly  punctured  and  in  the  middle  is  shagreened  only ;  it  is 
distinctly  separated  from  the  face.  The  inner  part  of  the  man- 

dibles is  irregularly  punctured ;  the  outer  side  has  the  punctures 
smaller  and  more  widely  separated  ;  the  apical  tooth  is  bluntly 
triangular ;  the  subapical  is  a  bluntly  rounded  small  tubercle. 
Mesonotum  with  the  scutellum  closely,  uniformly,  and  strongly 
punctured  ;  the  postscutellum  is  closely  and  minutely  punctured  : 
the  basal  area  of  the  median  segment  is  smooth  and  shining ;  the 
real  of  it  is  closely  and  minutely  punctured;  the  base  of  the  seg- 

ment is  fringed  with  long  white  hair.  Pro-  and  mesopleurae  closely 
punctured,  the  metapleura  coarsely  shagreened.  Legs  deep  black, 
with  deep  black  pubescence  ;  the  pubescence  on  the  underside  of 
the  basal  joint  of  the  tarsi  is  bright  rufous  ;  the  calcaria  dull 
red,  almost  brown.  Wings  hyaline,  slightly  suffused  with  fulvous 

tints ;  tin'  nervures  are  fuscous  black,  the  stigma  darker  coloured. 
Abdomen  black ;  the  ) -n -i .  almost  bare  to  the  last  segment,  which  is 
thickly  covered  with  greyish-white  pubescence;  the  segments  are 
sparsely  punctured  at  1  lie  base  and  apex  :  1  he  scopa  is  bright  rufous  ; 
the  basal  ventral  segment  is  for  the  greater  part  reddish  brown. 

\]  i  .i.  wim.i;  BI0A9  \moulata,  sp.  n. 

Long.  23-  2  1  mm. 
Hob.  Borneo,  Matang,3000  feet  (SMford). 

3* 
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Vertex  shining,  sparsely  punctured  ;  the  punctures  shallow, 
irregular.  Below  the  anterior  ocellus  is  a  V-shaped  hollow,  bordered 
with  stout  keels  ;  the  sides  have  an  oblique  slope.  The  part  of  the 
face  below  the  antenna?  is  roundly  convex  and  bordered  on  its 
lower  edge  by  a  keel ;  the  clypeus  is  keeled  down  the  middle  and 
is  more  strongly  and  regularly  punctured  than  the  face,  its  apex  is 
ahitaceous,  opaque,  and  impunctate,  its  sides  are  roundly,  but  not 
very  much,  dilated.  Mandibles  opaque,  their  basal  half  sparsely 
punctured;  their  apical  tooth  is  bluntly  rounded,  the  subapical  is 
indistinct  and  rounded.  Mesonotum  shining,  sparsely  punctured, 
and  having  a  blistered  appearance  ;  its  central  part  is  bordered  by 
two  shallow,  wide  furrows  :  outside  these  is  a  narrow,  deeper,  and 
more  clearly  defined  one  ;  the  outer  edge  is  distinctly  and  sharply 
raised  and  furrowed  on  the  inner  side.  The  scutellum  is  irregularly 
punctured  like  the  mesonotum.  Median  segment  closely,  distinctly, 
but  not  very  strongly,  punctured  ;  the  basal  area  is  smooth  and 
shining,  except  at  the  edges  (where  it  is  opaque)  and  at  the  base  on 
the  outer  side  (where  it  is  punctured) ;  the  middle  is  furrowed  ;  the 
sides  are  thickly  covered  with  long  white  hair.  Pleurae  and  sternum 
rugosely  punctured ;  under  the  wings,  below  the  tegulae,  is  a 
thick  patch  of  white  pubescence.  Wings  hyaline,  the  apex  slightly 
smoky ;  the  nervures  and  stigma  black.  Tegs  black,  thickly 
covered  with  stiff  black  hair.  Abdomen  black  ;  the  dorsal  segments 
closely  and  minutely  punctured  ;  the  basal  slope  is  covered  with 
longish,  white,  soft  hair  ;  the  apices  of  the  basal  four  segments  are 
fringed  with  white  hair  ;  the  apical  two  are  thickly  covered  with 
short  white  pubescence  and  with  longer  white  hair;  the  ventral 
scopa  is  bright  rufous.] 

Trigona  collina  Sm. 

Patalung.     Described  by  Smith  from  Mount  Ophir,  Malacca. 

TRIGONA  TESTACEITARSIS,  sp.  n. 

Nigra,  capite  thoraceque  dense  albo-pilosis ;  scapo  antennarwm 
apiceque  tarsorum  testaceisj  alls  hyalinis,  nervis  stigmateque 
piceis.      g  . 

Long,  fere  4  mm. 
Hab.  Patau i,  Malay  Peniusula. 
Scape  of  antennae  and  the  second  joint  testaceous ;  the 

flagellum  dark  testaceous,  black  on  the  upperside.  Head  smooth 
and  shining ;  densely  covered  with  short  white  pubescence  ;  the 
edge  of  the  clypeus  is  testaceous  ;  the  labrum  dark  testaceous. 
Mandibles  obscure  testaceous,  darker  in  the  middle.  Thorax 
densely  covered  with  short  pale  pubescence,  except  on  the  median 
segment ;  on  the  pleura?  and  sternum  it  is  denser  and  longer  than 
it  is  on  the  mesonotum.  Legs  black,  the  tarsi  testaceous,  the 
basal  joint  of  the  hinder  black  ;  the  hair  on  the  legs  is  black,  paler 
on  the  apical  joints  of  thj  tarsi.  Wings  hyaline,  highly  iridescent  ; 
the  stigma  and  nervures  are  testaceous  or  piceous.  Abdomen 
smooth  and  shining;  the  hnsal  segment  may  be  brownish. 

Patani.     Several  workers. 
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ICHNEUMOXIDJE. 

.TOPPIXI. 

Ataxy  joppa,  gen.  no  v. 

Antennae  short,  distinctly  shorter  than  the  abdomen,  thickened 
and  compressed  beyond  the  middle.  Clypeus  not  separated  from 
the  face  by  a  suture ;  a  fovea  on  either  side  of  it  above  ;  its  apex 
slightly  and  roundly  incurved  in  the  middle  :  the  labruni  distinctly 
projecting.  Face  flat.  Mandibles  bidentate  at  the  apex  ;  the  lower 
tooth  much  smaller  than  the  upper.  Occiput  margined,  roundly 
incised.  Scutellum  flat,  broader  than  long,  its  sides  keeled. 
Median  segment  depressed  in  the  middle  at  the  base  ;  it  is  distinctly 
areolated.  Gfastrocceli  not  very  distinct,  elongate,  narrowed  towards 

the  apex.  Areolet  5-angled,  narrowed  above,  the  recurrent  nervure 
is  received  in  its  centre  ;  the  apical  abscissa  of  the  radius  is  curved 
upwards  at  the  base.  Legs  stout ;  the  base  of  the  front  tibia? 
deeply  incised  ;  the  claws  are  simple.  Abdomen  long,  three  times 
the  length  of  the  thorax,  which  is  not  much  longer  than  the  basal 
two  segments  united.  Petiole  curved  at  the  apex ;  its  spiracles 
are  placed  near  the  base  of  its  apical  fourth  ;  the  ventral  fold 
extends  to  the  apex  of  the  4th  segment ;  the  segments  are  prod  uced 
laterally  at  the  apex  ;  there  are  7  segments,  the  last  two  are  large 
and  form  a  sharp,  somewhat  triangular  point.  Ovipositor  short. 
The  middle  segments  of  the  abdomen  are  longitudinally  striated. 

In  Ashmead's  classification  of  the  Joppini  (Proc.  U.S.  ]STat. 
Museum,  xxiii.  p.  13)  this  genus  comes  nearest  to  the  American 
genus  Lindigia,  Ivreichbaumer,  which  is,  however,  very  different 
in  form.  The  characteristics  of  the  genus  are  the  very  short, 
strongly  dilated  antennas,  the  very  long  abdomen,  with  its  middle 
segments  sharply  dilated  at  the  apex,  projecting  labrum,  and  flat, 
strongly  keeled  scutellum. 

[Ataxtjoppa  flavomaculata,  sp.  n. 

Nigra,  promesoihoraceque  albo-maculatis ;  metathorace  rufo;  abdo- 
mine  late  albo-lineato ;  pedibus  anterioribue  albis,  posticis  »i>/rta, 
f>asi  tibiarvmn  late  alba  ;  alls  hyalinis,  stir/mate  testaceo.      $  . 

Long.  17-18  mm. 
Jlab.   Borneo  (Shelford). 
Antennae  short,  scarcely  longer  than  the  thorax.  Thorax  and 

basal  two  segments  of  the  abdomen  black  ;  the  scape  beneath,  the 
basal  joints  of  the  nagellum  at  the  apex,  and  the  7th  to  15th  more  or 
leas  white;  the  scape  smooth,  thickly  covered  with  long  pale  hair. 
Head  large;  the  face,  labrum,  clypeus,  mandibles,  palpi,  the  inner 
orbits  (widest  in  the  middle  and  behind  the  ocelli),  and  the  outer 

orbits  (narrow  above  and  becoming  wider  towards  the  bottom) 
yellow;  the  black  on  the  Eronl  and  vertex  lias  a  plumbeous  hue; 
the  front  and  vertex  are  very  smooth  and  shining;  the  lace  is 
obscurely  punctured  in  the  middle,  the  clypeus  a1  the  base. 
Labrum  thickly  fringed  with  long  hair.     Thorax  :  the  edge  of  the 
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pronotum  all  round  above  and  slightly  wider  at  the  apex,  a  short 
line  on  either  side  of  the  mesonotum,  the  sides  of  the  scutellum 
broadly,  its  apex  more  narrowly,  the  postscutelhnn,  the  edge  of 
the  propleura?  broadly,  the  lower  half  of  the  niesopleurse,  the 
tubercles,  the  edge  of  the  apex  of  the  mesopleuroo,  and  the  sides  of 
the  metanotum  at  the  apex,  yellow.  The  mesonotum  at  the  base 
and  sides  obscurely  punctured ;  the  middle  with  large  deep 
punctures  :  it  is  thickly  covered  with  short  black  hairs,  especially 
at  the  base.  Scutelluin  flat,  large,  slightly  narrowed  towards  the 
apex ;  the  sides  with  a  stout  keel,  which  extends  from  the  base 
to  near  the  apex  :  except  along  its  edges  it  bears  large  deep 
punctures;  the  apex  is  longitudinally  striated  ;  the  depression  at 
the  base  is  narrow  and  shallow.  Postscutellum  smooth  and 

shining.  The  base  of  the  median  segment  is  coarsely  shagreened  ; 
the  rest  strongly  punctured  ;  the  area?  are  not  distinctly  indicated, 
the  keels  being  faint ;  the  supramedian  is  longer  than  broad,  and 
obliquely  narrowed  at  the  base  ;  there  are  no  teeth  ;  the  apex  in 
the  middle  is  depressed,  shining,  and  finely  transversely  striated; 
the  keels  on  the  apex  of  the  segment  are  more  distinct  than  they 
are  on  the  base  ;  the  posterior  median  area  is  triangularly  nar- 

rowed at  the  base.  Propleura?  shining ;  the  upper  part  strongly 
obliquely  striated  ;  the  apex  furrowed  ;  the  mesopleurse  punctured, 
more  strongly  below  than  above  ;  the  middle  behind  smooth, 
plumbeous;  the  apex  is  crenulated.  Metapleurae  strongly  and 
closely  punctured.  Legs  stout,  thickly  covered  with  white  hair; 
the  four  anterior  tibiae  and  the  femora  are  lined  above  with  black  ; 
the  hinder  coxa?  are  black,  except  in  the  middle  behind  ;  the  basal 
joint  of  the  trochanters  and  the  basal  half  of  the  hinder  tibia? 
yellow  ;  the  tarsi  spinose  ;  the  metatarsus  and  the  base  of  the  2nd 
joint  are  testaceous.  Wings  hyaline,  the  nervures  blackish  ;  the 
areolet  narrowed  above,  being  there  somewhat  less  in  length  than 
the  space  bounded  by  the  first  transverse  cubital  and  the  recurrent 
nervures  ;  the  latter  is  received  nearly  in  the  middle  ;  the  wings 
are  rather  short,  and  hardly  reach  to  the  apex  of  the  4th  abdominal 
segment.  The  petiole  becomes  gradually  widened  from  the  middle 
to  the  apex ;  yellow,  the  dilated  part  blackish,  and  obscurely 
longitudinally  shagreened  ;  the  2nd,  3rd,  and  4th  segments  are 
broadly  yellowish  at  the  base  ;  the  apical  three  are  entirely  white  ; 
the  2nd  and  3rd  segments  punctured  and  longitudinally  striolated 
in  the  middle ;  the  gastrocceli  are  shallow,  and  not  very  clearly 
indicated  ;  the  ovipositor  projects,  its  sheath  is  black.] 

[Atanyjoppa  rufomaculata,  sp.  n. 

Long.  22  mm,  £  . 
Hob.  Khasia  (Rothney). 
Agrees  closely  with  the  preceding  species,  from  which  it  may 

be  known  by  the  median  segment  being  broadly  black  at  the  base 
and  in  the  middle,  while  the  metapleurae  are  also  broadly  black  at 
the  base. 

Antenna?  black  ;   the  scape  beneath  and  the  7th  joint  to  the 
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commencement  of  the  dilatation  white ;  the  dilated  apex  has  a 
brownish  hue.  Head  pale  yellow  ;  the  middle  of  the  front  aud  of 
the  vertex  broadly,  the  occiput,  and  the  hinder  part  of  the  outer 
orbits  to  shortly  below  the  middle,  black.  Face  and  clvpeus  shining, 
flat,  sparselv  and  indistinctly  punctured  :  the  face  is  covered  with 
short,  the  clvpeus  with  longer  pale,  hair  ;  the  apex  of  the  clvpeus 
is  more  distinctly  punctured  than  the  rest ;  the  projecting  labrum 
is  smooth  and  is  fringed  with  long  hair.  Mandibles  yellow,  black 
at  the  apex.  Thorax  black  ;  the  edge  of  the  pronotum,  two  short 
marks,  narrowed  at  the  base  and  apex,  the  sides  of  the  scutellum 
broadly  and  of  its  apex  more  narrowly,  the  postscutellum,  an 
irregular  mark  behind  the  metathoracic  spiracles,  the  apex  of  the 
segment  from  behind  the  middle  and  extending  obliquely  on  to  the 
pleura?,  the  lower  edge  of  the  propleura?  and  slightly  less  than 
the  lower  half  of  the  inesopleura?,  yellow.  Meson otum  smooth, 
closely  punctured  in  the  middle,  where  the  yellow  spots  are. 
Scutellum  strongly,  but  not  very  closely,  punctured.  Post- 

scutellum sparsely  punctured.  Propleura?  closely  and  distinctly 
punctured  :  in  the  middle  are  some  curved  keels,  at  the  apex 
short,  stria?;  the  yellow,  lower  part  of  the  mesopleurae  closely 
punctured.  Median  segment  closely,  rugosely  punctured  all  over  ; 
the  posterior  median  area  coarsely,  closely,  transversely  striated. 
The  four  front  legs  are  yellow ;  the  femora  and  tibia?  are  black 
behind  ;  the  hinder  coxa?  are  yellow,  black  below  and  at  the  base 
above  ;  the  hinder  femora  entirely,  and  the  apical  part  to  near  the 
middle  and  the  base  narrowly,  black  ;  the  hinder  tarsi  are  blackish 
behind.  Wings  clear  hyaline  ;  the  stipma  testaceous  ;  the  apical 
uervures  fuscous.  Abdomen  black ;  the  basal  four  segments  to 
near  the  middle  and  the  apical  two  segments  entirely  yellow  ;  the 
postpetiole  is  closely  shagreened  and  closely  striated  ;  the?  middle 
segments  are  closely  punctured  ;  the  2nd  and  3rd  segments  are 
longitudinally  striated  at  the  base.] 

Mesostenini. 

Skeatia,  gen.  nov. 

3  .  Antenna?  shorter  than  the  body  ;  the  basal  joints  of  the 
flagellum  elongated,  the  middle  ones  roundly  aud  broadly  dilated 
on  the  lower  side ;  the  apical  ones  dilated,  about  three  times 
broader  than  long.  Thorax  three  times  longer  than  broad ;  the 
parapsidal  furrows  deep,  reaching  to  shortly  beyond  the  middle. 
Median  segment,  except  at  the  base,  coarsely,  irregularly  reticu- 

lated; the  basal  smooth  part  is  bounded  by  a  stout  transverse 
keel;  in  its  centre  is  a  small  square  area.  Metapleural  keel 

distinct,  long.  Areolet  small,  square  ;  the  apical  nervure  is  faint  • 
the  transverse  median  aervure  is  received  behind  the  transverse 
basal;  the  hind  wings  as  in  Mesostenns.  Legs  slender,  long  ;  the 

fore  tarsi  nearly  twice   the    length    of    the   tibia';   their   elans   are 
small;  the  binder  coxs  elongate,  aboul   three  times  longer  than 
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wide.  Petiole  of  abdomen  long,  slender,  curved,  not  much  dilated 
towards  the  apex. 

The  malar  space  is  mo.lerate  ;  the  eves  reaching  to  the  end  of 
the  clypeal  fovea?,  which  are  deep.  Clypeus  roundly  convex;  not 
separated  by  a  suture  above.  Mandibles  large,  bidentate  ;  the 
upper  tooth  is  slightly  smaller  than  the  lower.  Mesopleural 
furrow  wide  and  deep.  Scutellum  roundly  convex,  only  keeled  at 
the  base;  postscutellum  bifurcate  at  the  base.  Median  segment 
armed  with  two  long  teeth  :  it  is  moderately  long.  Palpi  long  : 
the  second  joint  of  the  maxillary  is  dilated  towards  theapex.  The 
propleurse  are  stoutly  keeled  laterally  in  front.  The  head  is 
wider  than  the  thorax  :  it  is  obliquely  narrowed  behind  the  eyes  ; 
the  occiput  is  sharply  keeled.  The  scutellar  depression  is  large, 
deep,  and  bears  two  keels  in  the  middle. 

The  female  has  the  antenna?  stouter  than  in  the  male,  and  they 
are  slightly  thickened  beyond  the  middle  ;  the  abdominal  petiole  is 
shorter  and  broader  towards  the  ap-x ;  the  apex  of  the  abdomen 
is  bluntly  pointed;  the  last  segment  (the  >th)  is  very  short 
above,  below  it  is  much  more  largely  developed  ;  the  ovipositor 
is  not  one-half  the  length  of  the  abdomen. 

The  metathoracic  spiracles  are  small,  oval,  about  twice  longer 
than  they  are  broad  ;  the  median  segment  is  depressed  at  the 

base,  the  scutellar  and  postscutellar  furrows  are  deep  and  crenu- 
lated.  The  last  joint  of  the  hinder  tarsi  is  about  equal  in  length 
to  the  third. 

SkEATIA  ALBISPLNA,  Sp.  n. 

Nigra,  facie,  clypeo,  mandibulis  tarsixque  alhis;  co.ris  trochanter- 
ibusque  anterioribus  pallide  JIavis  ;  alis  fere  hyalinis,  nervis 
gtigmateque  nigris.    <5 . 

Long.  13  mm. 
Hah.  Bukit  Besar,  Malay  Peninsula. 

Antenna?  black  ;  the  7th  to  2-ith  joints  white  beneath  ;  the 
scape  pale  yellow  in  the  middle  below  :  the  scape  is  covered  with 
short  pale  pubescence.  Head  smooth  and  shining  ;  black  ;  the 
face,  clypeus,  mandibles,  and  palpi  pale  yellow.  Ocelli  large. 
Front  depressed  ;  a  stout  keel  runs  down  its  centre  from  the  ocelli. 
Eyes  large,  parallel.  Mesonotum  and  scutellum  smooth  and 
shining.  Propleura?  stoutly  longitudinally  keeled  behind.  Meso- 
pleura?  opaque  and  closely  longitudinally  striated,  except  on  the 
upper  part  behind.  Metapleurse  above  closely,  below  more 
stoutly,  irregularly,  and  not  so  closely,  reticulated.  The  meso- 
sternal  furrow  is  wide  and  deep,  especially  at  the  base,  and  is 
closely  striated.  The  base  ot  the  median  segment  is  smooth  and 
shining ;  there  are  a  few  narrow  irregular  stria?  on  either  side  of 
the  central  area;  the  basal  keels  in  the  middle  are  curved  and  end 
in  a  squarish  area,  which  is  stoutly  keeled  down  the  middle  ;  the 
rest  of  the  segment  is  stoutly  reticulated  ;  the  spines  are  long, 
curved,  and  white.  All  the  coxa?  are  pale  yellow  (actually  they 
are  testaceous  yellow,  but  this  may   be  owiug   to  discoloration;  ; 
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the  front  legs,  the  middle  femora  at  the  base,  and  the  greater  part 
of  the  middle  tibiae  are  testaceous ;  the  basal  joint  of  the  middle 
tarsi  and  the  basal  third  of  the  posterior  and  the  hinder  tro- 

chanters, the  femora,  tibiae,  and  calcaria  are  black.  Abdomen 
black,  except  the  apical  segment,  which  is  white. 

Skeatia  nigrispina,  sp.  n. 

Nigra,  coxis,  troclianteribus  et  femoribus  anterioribus,  basi 
femorum  posticorwm  late  tarsisque  posticis  jlavis  ;  alis  hyalinis, 
nervis  stigmateque  rdgris.     $  • 

Long.  13,  terebra  3  mm. 
Hab.  Bukit  Besar,  Malay  Peninsula. 
Antenna?  as  long  as  the  body,  thickened  towards  the  apex  ; 

the  6th  to  13th  joints  white,  except  above.  Front  and  vertex 
shining;  the  front  below  the  ocelli  stoutly,  irregularly  longitudinally 
striated ;  the  lower  part  excavated,  smooth  except  for  a  stout 
keel  down  the  middle.  Face  coarsely  aciculated,  slightly  and 
broadly  projecting  in  the  centre,  where  it  is  yellow  ;  clypeus 
broadly,  roundly  convex ;  its  lower  part  projecting  and  slightly 
oblique.  Mandibles  dark  testaceous  ;  their  lower  border  keeled. 
Mesonotum  aciculated  ;  the  scutellum  is  more  shining,  the  post- 
scutellum  still  more  so.  The  basal  region  of  the  median  segment 
has  two  keels  in  the  centre,  which  converge  towards  the  apex  ; 
the  parts  nearest  to  them  are  smooth  and  shining;  the  rest 
opaque,  with  some  thin  oblique  stria?  on  the  inner  portion.  The 
middle  part  of  the  propleurae  is  stoutly  striated.  Mesopleurae 
closely  striated,  except  above.  Except  at  the  base  above,  the 
metapleura?  are  closely,  stoutly,  obliquely  striated.  The  meso- 
pleural  keel  is  curved,  deep,  not  very  wide,  and  striated.  Meso- 
sternum  smooth  and  shining.  The  median  segment  behind  the 
transverse  keel  is  closely  reticulated ;  the  apical  slope  is  irregu- 

larly transversely  striated  ;  the  teeth  are  stout,  curved,  black,  dull 
testaceous  towards  the  apex.  Legs  black  ;  the  four  anterior  coxa?, 
trochanters,  and  femora,  the  hinder  coxa?,  basal  two-thirds  of  the 
femora,  and  the  hinder  tarsi  except  the  extreme  base,  yellow. 
Abdomen  black  ;  the  apical  two  segments  lemon-yellow  above  ; 
the  2nd  and  3rd  segments  are  shagreened,  the  others  smooth  and 
shining. 

V  voenatha,  gen.  nov. 

Edges  of  pronot  um  and  median  segment  stoutly  spined.  Para- 
psidal  furrows  distinct  ;  the  first  joint  of  the  flageflum  distinctly 
Longer  than  the  second.  Median  segment  with  one  incomplete 
transverse  keel.  .Middle  segments  of  the  abdomen  distinctly 

urated  and  narrowed  at  the  base;  the  edges  of  the  second, 
third,  and  Fourth  on  the  lower  edges  at  the  apex  projecting  into 
spines.  Petiole  broadly  dilated  at  the  apex,  the  postpetiole 
clearly  defined  ;  the  spiracles  are  nearer  to  each  other  than  to  the 

apei  :  on  the  tower  side  at   the  base  an-  tu<>  sharp,  oblique  teeth. 
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Metapleural  keel  complete.  Head  wider  than  the  mesotborax ; 
its  front  and  vertex  reticulated,  without  spines  or  keels.  Scutellar 
depression  large,  shallow,  and  bearing  longitudinal  keels.  Areolet 

large,  about  twice  longer  than  wide ;  the  transverse  cubital  ner- 
vures  are  parallel  and  only  slightly  oblique ;  the  recurrent  nervure 
is  received  near  the  base  of  the  apical  fourth  of  the  cellule  ;  the 
transverse  median  nervure  is  received  behind  the  transverse  basal. 
Both  the  transverse  cubital  nervures  are  distinct. 

The  eyes  largely  project ;  the  head  behind  them  is  obliquely 
narrowed  and  is  well-developed  there ;  the  occiput  is  sharply 
margined  ;  the  scutellum  is  flat  and  has  the  sides  keeled  ;  on  the 
basal  half  of  the  second  segment  are  two  oblique,  wide,  shallow 
furrows,  which  enclose  a  triangular  space  ;  at  the  apex  of  this  is  a 
narrow  transverse  furrow  ;  there  is  a  simdar,  but  not  quite  so 
distinct,  furrow  on  the  third  segment.  The  legs  are  long;  the 
tarsi  are  spinose,  the  anterior  are  twice  the  length  of  the  tibia; : 
the  median  segment  is  coarsely,  irregularly  reticulated ;  the 
spiracles  are  about  three  times  longer  than  wide  ;  in  the  hind 
wings  the  transverse  median  nervure  is  angularly  broken  by  the 
subdiscoidal  nervure  shortly  below  the  middle. 

In  Ashmead's  system  (Bull.  U.S.  Nat.  Mus.  xxiii.  p.  44)  this 
genus  comes  near  Mesostenoideus  and  C'hristolia.  Characteristic 
are  the  clearly  separated  middle  abdominal  segments,  spiued  at 
their  apices,  and  the  spines  on  the  basal  ventral  segment. 

[Vagenatha  spixosa,  sp.  n. 

Nigra,  Jlavo-maculata,  spinis  flavis  ;  pedibus  flavis,  coons  posticis, 
apice  f&morum  posticorum  apiceque  tibiarwm  posticarum  nigris  ; 
alis  liyalinis,  nervis  stigmateque  nigris.      <$  . 

Long.  16  mm. 
Hub.  Borneo  (Shdford). 
Autennse  as  long  as  the  body ;  black,  the  scape  beneath  and  the 

middle  of  the  flagellum  broadly  white.  Head  black  ;  the  clypeus 
yellow.  Front  and  vertex  smooth  and  shining,  except  the  front, 
which  is  irregularly  reticulated  in  the  middle — more  broadly  above 
than  below.  The  face  is  opaque,  coarsely  shagreened.  and  sparsely 

haired ;  the  outer  orbits  are  thickly  covered  with  longish  'white 
pubescence.  The  spines  on  the  pronotum  are  large.  Mesonotum 
closely,  rugosely  punctured,  opaque ;  the  parapsidal  furrows  are 
irregularly  striated.  The  scutellar  depression  is  large  ;  in  the 
centre  are  two  stout  longitudinal  keels,  with  a  thinner  one  betweeu 
them  ;  on  their  outer  side  is  another  narrow  keel.  Scutellum 
sparsely  punctured  at  the  base.  Median  segment  strongly,  closely, 
rugosely  reticulated.  Propleura?  obliquely,  stoutly  striated  ;  the 
striae  distinct  and  clearly  separated.  Mesopleurse  on  the  base  and 
lower  side  closely,  rugosely  punctured ;  the  middle  obliquely 
striated;  the  apex  behind  smooth  and  shining  above.  Metapleurae 
strongly,  obliquely  striated  ;  below  thickly  covered  with  white 
pubescence.      Legs  yellow  ;  the  femora  with  a  more  fulvous  hue  ; 
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the  hinder  coxae,  except  above,  the  base  of  the  trochanters,  the 
apex  of  the  hinder  femora  and  of  the  hinder  tibiae,  black.  Abdomen 
black ;  the  base  and  apex  of  the  petiole  and  the  apical  third  of  the 
other  segments  yellow ;  they  are  closely  and  distinctly  punctured, 
the  petiole  more  coarsely  than  the  others. 

There  is  a  short  broad  tubercle  on  the  centre  of  the  median 

segment ;  it  is  joined  to  the  teeth  by  an  oblique  broad  yellow 
band  ;  all  the  thoracic  spines  are  yellow,  as  are  also  the  tegulae, 
scutellum,  and  tubercle.] 

Bkaconid.e. 

Iphiaulax  malayanus,  sp.  n. 

Lutens,  eapite,  antennis  tarsisque  posticis  nigris ;  fade  clypeoquc 
'pallide  Jiavis  ;  alts  fasco-violaceis,  ad  basin  late  Jf  avis.      $  . 

Long.  12,  terebra  4  mm. 
Bab.  Singora,  Malay  Peninsula. 
Antennae  entirely  black,  as  long  as  the  body ;  the  scape  smooth 

and  thickly  covered  with  long  fuscous  hair  ;  it  is  more  shining 
than  the  flagellum.  Head  black,  shining ;  the  face  from  shortly 
below  the  antenna?,  the  oral  region,  and  the  malar  space  pale 
yellow.  Face  smooth  ;  in  its  centre,  below  the  antennae,  is  a  deep 
furrow  with  oblique  sides.  The  clypeus  is  surrounded  by  a  keel, 
which  is  more  distinct  on  the  top,  where  it  forms  a  semicircle. 
Thorax  smooth  and  shining  ;  above,  and  on  the  sternum,  it  is 

thickly  covered  with  long  pale  hair.  The  meso-  and  metapleural 
furrows  are  smooth,  wide,  and  deep.  Legs  coloured  like  the  body, 
thickly  covered  with  white  hair;  the  hinder  tarsi  are  deep  black. 
Wings  to  shortly  beyond  the  transverse  median  nervure  yellowish 
hyaline  ;  the  rest  deep  fuscous,  with  a  violaceous  tinge,  except  the 
base  of  the  stigma  broadly  and  a  narrow  oblique  mark  on  the  base 
of  the  first  cubital  cellule.  Petiole  smooth,  except  the  raised 
central  part,  which  bears  large,  deep,  elongated  punctures.  The 
second  segment  is  closely,  rugosely  punctured  ;  the  central  basal 
part  is  smooth  and  is  not  prolonged  into  a  keel ;  the  basal  depres- 

sion is  deep  ;  the  basal  branch  is  striated  in  the  bottom,  the  wider 

apical  one  is  smooth  ;  at  its  apex  are  four  narrow  keels.  Securi- 
form articulation  deep,  wide,  stoutly,  but  not  very  closely,  longi- 

tudinally striated;  the  apical  furrow  on  the  segment  is  narrow, 
deep,  and  smooth  ;  the  2nd  and  3rd  furrows  are  deep  and  closely 
striiited,  those  on  the  apices  of  the  segments  are  smooth  and 
deep. 

Etaniid  m. 

[Eva  vi  \  BHBLFOBDI,  sp.  n. 

Nigra,  ba$ifiagelli  antennarum,  trochanteribw  anterioribus,  ban 

tibiamm  poaticarum  b(isi</n,   tarson'm  /><>.sti<-<>ruin  lute,  albis  ; 
alls  fusco-violaceis.  £ . 

Long.  1 2  mm. 
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Hub.  Borneo  (She/ford). 
Antennae  black ;  the  3rd  joint,  except  at  the  apex,  white.  The 

front  and  vertex  are  stoutly,  acutely,  longitudinally  striated ;  the 
face  is  similarly,  but  more  obliquely,  striated  ;  the  outer  parts  of 
the  head  are  obliquely,  and  not  quite  BO  strongly,  striated.  The 
hinder  ocelli  are  separated  from  each  other  by  about  the  same 
distance  as  they  are  from  the  eyes.  The  lower  tooth  of  the 
mandibles  is  rufous  before  the  apex  :  the  palpi  are  dark  fuscous. 
The  base  of  ihe  prouotum  is  raised;  the  raised  part  slightly 
projects  laterally:  the  sides  are  oblique;  the  base  is  not  quite 
transverse,  the  edges  being  rounded;  it  bears  round,  deep,  clearly 
separated  punctures.  The  central  part  of  the  mesonotmn  is 
alutaceous  and  impunctate  at  the  base;  the  rest  of  it  irregularly, 
deeply,  but  not  very  closely  punctured  ;  this  punctured  pari  i> 
bordered  by  a  deep  furrow;  outside  this  it  is  opaque  and  aluta- 

ceous, and  bears  two  thin  keels  on  the  outer  side  Scutellum  in 
the  middle  strongly,  irregularly  punctured  ;  the  centre  has  a 
longitudinal  keel ;  the  sides  are  stoutly,  obliquely  striated  ;  on  the 
postscutellum  are  two  stout  keels.  Propleurae  alutaceous  and 
bearing  some  scattered,  shallow  punctures.  The  upper  two-thirds 
of  the  mesopleurae  are  smooth  and  shining,  except  for  an  oblique, 
clearly  defined,  depressed  area  :  this  has  the  bordering  keels  more 
distinct  in  front  than  behind  and  bears,  except  at  the  base  and 
apex,  some  stout  keels  ;  the  lower  part  is  closely,  but  not  verv 
deeply  punctured.  .Sternum  smooth.  Median  segment  closely 
reticulated ;  the  central  portion  more  closely,  rugosely,  and  ir- 

regularly than  the  rest.  The  basal  part  of  the  wings  is  fuscous, 
with  a  distinct  violaceous  tin<,re ;  the  apical  part  below  the  radial 
and  second  cubital  cellules  is  similarly,  but  more  lightly,  clouded. 
The  metasternal  fork  is  short  and  stout,  and  obliquely  diverges  at 
the  apex :  behind  it  is  a  stout,  smooth  keel.  The  front  tibiae  and 
tarsi  are  fuscous  ;  the  four  anterior  trochanters  are  broadly  white 
at  the  base,  as  is  also  the  base  of  the  hinder  tibiae  narrowly,  the 
basal  joint  of  the  hinder  tarsi,  and  the  second  joint  broadly  in  the 
middle.  Petiole  smooth  at  the  base ;  its  sides  bear  stout,  oblique 
striae;  the  apical  half  above  is  irregularly,  coarsely  punctured. 
The  hinder  tibia?  and  tarsi  are  shortly  spined.  The  sides  of  the 
median  segment  are  broadly  rounded ;  the  middle  transverse  ;  the 
abdomen  is  very  smooth,  shining,  and  piceous. 

This  comes  nearest,  of  the  known  species,  to  the  Australian 
E.  prineeps  West.] 
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3.  Oil  the  Arachnida  collected  during  the  "  Skeat  Expedi- 

tion "  to  the  Malay  Peninsula,  1899-1900.  By  M. 
Eugene  Simon,  President  of  the  Entomological  Society 

of  France ' . 
[Keceivecl  April  15.  11)01.  | 

[This  collection  of  Arachnida  contains  examples  of  129  species, 
of  which  48  are  described  as  new,  and  there  are  also  4  new  sub- 

species. Three  new  genera  are  characterized.  A  few  species  of 
Acarina — chit- fly  Ixodidse — were  obtained,  but  have  not  been  de- 

termined. Not  one  of  the  members  of  the  Skeat  Expedition  was  a 
specialist  in  Arachnida,  so  that  the  large  percentage  of  novelties 
in  this  collection  indicates  that  a  great  deal  of  work  still  remains 

to  be  done  at  this  class  of  animals  in  the  region  in  question. — 
D.  S.] 

Ordo  AKANE.E. 

Familia  Aticulakidi. 

1.  Selenocosmia  JAYANEXSis  (Walckenaer). 

Mygale  javanensis  Walck.j  Apt.  i.  1837,  p.  216. 
M.  monstrosa  C.  Koch,  Arachn.  v.  1839,  p.  14,  f.  346. 
Biserat  in  Jalor  (District  of  Pataui). 

En  tout  semblable  aux  exemplaires  de  Java  auxquels  je  l'ai 
compare. 

Conuu  de  Java,  de  Sumatra,  de  Celebes  et  des  lies  Nicobars. 

2.  Omotiiymus  thorelu,  sp.  nov. 

Cepli.th.  long.  19  mm.,  lot.  18.  Peel.  max.  44  h,  Ped.  i. 
s]   mm.  :  ii.  70  mm.  ;  iii.  63  mm.  ;  iv.  76  mm. 

Cephalofhorax  nigricans,  crebre  et  longe  flavidb-pubescens,  humilis, 
non  multo  longior  quam  latior  sed  antice  valde  attenuatus,  f route 
.s/i/  angusta,  fovea  thoradca  recte  transversa,  sat  profunda  sed 
tuberculo  oculorum  fere  duplo  angustiore,  impressionibus  radi- 
antibus  distinctis.  Tuherculum  oculorum  modlee  altum,  ovato- 
transversum  et  fere  duplo  lathis  quam  longius.  Oculi  quatuor 
antici  in  l&neam  leviter  procurvam,  inter  se  fere  asquidtstontes 
{spatiis  interocularibus  diametro  minore  oculi  lateralis  non 
laticribus),  tnedii  rotundi,  laterales  longe  ovati  <</</ue  obliqui 
mediis  saltern  }  minores.  Oculi  medii  postici  aXbi.  parvi,  obtuse 
Iriguetri,  oculi  laterales  postici  ovati  et  obliqui,  mediis  posticis 
majores  sed  lateralibus  anticis  multo  minores.  Ctypeus  sub 
oculis  mediis  conveams,  diametro  majore  oculi  lateralis  paulo 
latior.  Chela  nigricantes,  Jlavido-pubescentes,  supra  setts 
longissimis  fulvo-rufulis  hirsutos,  extus  crebre  scopulata,  subtus 
marginibus    sulci    cum    margins    interiore    coxarum    pedum- 

0   munioated  bj  Dr.  D.  Shabp,  K.Z.s. 
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maxiUarium  crebre  cocdneo-erinitis.  Abdomen  breve,  setis 
longissimis  et  erectile,  ad  basin  fuscis  ad  apicem  pallide  ferru- 
gineis  crebre  vestitum.  Pars  labialis  sternum  pedesqut  nigella, 

flavido  I'll  cinereo-flavido  crebn  pubeecentia.  Pars  labialis 
cret>rc  it  minute  granulosa.  Pedes  set  is  validis  fuscie  vel  nigris 
hirsuti  el  setis  fulvo-rufulis  multo  longioribut  conspersi,  (arsis 

cunctis,  metatarsis  1'  paris  usque  ad  tertiam  partem  basilarem, 
metatarsis  2'  parts  usque  in  medio,  metatarsi*  potticis  tanium  ad 
apicem  late  et  crebre  nigro-cinereo-scopulatis.  Tibia  1'  paris 
apopdiysi  brevi  erassa  leviter  incurva,  apice  late  et  ohtnse  truncata, 
spinulis  nigris  incurvis  creberrime  vestita,  intus  ad  apicem 
instructa.  Pedes-m  axilla  res  longissimi,  bulbo  ad  basin  nigro, 
prceterea  fusco-rufulo,  piriformi,  spina  intus  directa,  attenuata 
sed  obtusa,  subtiliter  striata  et  supra  acute  carinata. 

Ab  Omothymo  schicedtei  Thorell,  cui  verisimiliter  affinis  est,  cliffert 
imprimis   tuberculo   oculorum    duplo   (haud  triplo)  latiore  quam 
longiore  et  oculis  lateralibus  posticis  antieis  multo  minoribus. 

Perak :  Ulu  Selama. 

]Nota. — II  est  a  noter  que  le  sternum  est  assez  fortement  attenue 
en  avant,  caractore  attribue  par  E.  I.  Pocock  au  genre  Phormingo- 
chilus. 

3.  Chilobrachys  annandalei.  sp.  nov. 

$ .  Ceph.th.  long.  16*3  mm.,  lat.  13*5.     Pedes  i.  47"5  mm. ;  ii. 
405  mm. ;  iii.  39'5  mm. ;  iv.  48  mm. 

Cephaloihorax  fuscus,  cinereo-fulvo-pubescens,  sat  humilis,  evidi  ut,  r 
longior  quam  latior,  antice  modice  attenuatus,  fovea  thorn  run 
profunda  sat  magna,  ttiberculo  oculorum  non  multo  angustiore, 
valde  procurva  semilunari.  Tid,erculum  oculorum  ovato- 
transversum,  saltern  duplo  latius  quam  longius.  Ocidi  quatuor 
antici,  supeme  visi,  in  lineam  vix  procurvam,  medii  inter  se 
quam  a  lateralibus  vix  remotiores  (spatio  inter  oculum  medium 
et  lateralem  utrdnque  diametro  minors  lateralis  minore),  medii 
rotundi,  laterales  longe  ovati  et  obliqui  mediis  pavdo  minores, 
oculi  medii  postici  albi,  parvi,  ovati,  recti  et  leviter  angulosi, 
laterales  ovati  et  obliqui  mediis  majores  sed  lateralibus  antieis 
evidenter  minores.  Cli/peus  diametro  majore  oculorum  lateralivm 

latior.  Abdomen  oblongum,  fuscum,  fulvo-ferrugineo-pubescens 
et  hirsutum.  Chela-  fuscce,  supra  fuh)0-ferrugineo-pubeseentes  et 
longe  hirsute?,  extus  fere  glabra  et  nitidce  sed  prope  marginem 
inferiorem  minute  et  creberrime  tpinulosoe,  marginibus  sulci 
rum  margine  interiore  coxarum  pedum-maxillarium  crasse 
coccineo-ciliatee.  Partes  oris,  coxa1  sternumque  obscure  fusca, 
sat  breviter  nigro-setosa.  Pars  labialis  apice  convexa,  minutissime 
et  crebre  granulosa.  Coxa  pedum-vna.eilhirium  intus  acub-.is 
pronis  bacUMformibus  biseriatis,  inferioribus  longioribtu,  in- 
structce.  Pedes  sat  longi,  robusti,  sed  metatarsis  tarsisqm 
posticis  sat  gracilibus,  fusci,  fidvo-rufulo  pubescent es  et  hirsuti, 
aculeis  parvis  apicalibus  metatarsorum  pjosticorum  exceptis, 
mutici,  tarsis  metatarsisque  quatuor  antieis  usque  ad  basin  crasse 
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scopulatis,  tarsis  posticis  scopulatis  sed  scopuUs  tarsorum  4'  parts 
Vmea  pane  setosa  subdivisis.      Ungues  tarsorum  {saltan  posti- 
coru/m)  dentibus paucis parvis  et  remotis,  in  medio  muniU. 

Jalor  :  From  floor  of  cave. 

Familia  P  s  e  c  n  it  i  d  .e. 

4.  PSBOHBUS  AKGENXATUS  ( Doleschall). 

Jalor  :  Biserat.     Ligeh  :  Belimbing. 

Trouve  pour  la  premiere  fois  dans  la  presqu'ile  Malaise,  espece 
repandue  dans  l'Austro-Malaisie  et  la  Nouvelle-Guince. 

5.  (?)  PsECiiRus  singapoeexsis  Thorell. 

Psechrus  singaporensis  Thorell,  Boll.  Soc.  ent.  Ital.  xxvi.  1894, 

p.l. Perak :  LTlu  Selama. 
Determination  incertaine,  les  individus  recueillis  etant  tons 

jeunes. 
Familia  Uloboeidje. 

6.  Uloboetjs  geniculatus  (Olivier). 

Ul.  zozis  Wslek.,  Apt.  ii.  1841.  p.  197. 
Ul.  latrdllei.  Thorell,  Yet.  Ak.  Forh.  xv.  1858,  p.  197. 
Orithyia  williami  Black  wall,  Ann.  Mag.  Nat.  Hist.  3rd  ser.  ii. 

1858,  p.1  331. Ul.  domesticus  Doleschall,  Tweede  Bijdr.  etc.  1859,  p.  46. 
Ul.  borbonicus  Vinson,  Aran.  Eeun.  etc.  1863,  p.  258,  pi.  1.  f.  3. 
Jalor  :  Biserat.     Kelantan  :  Kuala  iVring. 
Espece  repandue  dans  toutes  les  regions  tropicales  du  monde. 

7.  Uloboeus  pteeopus  (Thorell). 

Philoponus  pteropus  Thorell,  in  Ann.  Mus.  Civ.  Gen.  xxv.  1887, 

p.  128. 
Pataluncj. 
Decrit  de  Birmanie. 

Familia  SicaeiidjE. 

8.  Scttodes  maemoeata  L.  Koch. 

Seytodes  marmorata  L.  Koch,  Ar.  Austr.  i.  1872,  p.  292,  tab. 
xxiv.  f.  4. 

Jalor:  Biserat. 

Bspci  tree  repandue  dans  toute  l'Asie  tropicale,  la  Malaieie  el 
la  Polynesie. 

Familia  ZOSA  it  1 1  D  JE. 

9.  Skmm.n  \   PSBLIOFHOBi  Tlioivll. 

St.  psdiophora  Thorell,  Bib.  t.  K.  S\.  [landl.  \.\.  L894,  p.  5. 
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St.  annulipes  Tborell,  Bull.  Soe.  ent.  Ttal.  xxiv.    L892,  p.  209 
(non  L.  Koch). 

Perak  :  Ulu  Selama. 

Decrit  de  Singapore. 

10.  Stojje.va  obntjbila,  -p.  nov. 

2  .  Long.  6"5  mm. —  Cephalothorcuv  ovatus,  valde  convexus,  fronU 
ohtti.su.  nigro-nitidus et glaber.  Oculi  cuncti  parvi et subosquales, 
lineas  binas  validissime  et  fert  cequaliter  procurvas  designantes, 
medii  antici  et  postici  a  sese  subcontigui  sed  a  lateralibus 

latissinie  distantes,  aream  -parallelam  fere  duplo  longiorem  quam 
latiorem  occupantes.  Gl/ypeus  lotus.  Abdom  u  breviter  ovatum, 
supra  duriusculum,  nigro-nitidum  etglabrum,  sedpoetice,  supra 
mamillas,  minute  albo-testaceo,  notatum,  subtus  confuse  diluting. 
MamiUce  alhn-testacea-.  Chela  sternumqw  fusco-rufula  suh- 
Icevia.  Pedes,  prossertim  antici,  sat  breves  et  robusti,  lutei, 
tibiis  ad  basin  late  olivaceis,  pedes  quatuor  antici  femoribus 
supra  pare?  aeuleatis,  tibia  V  parts  subtus  aculeis  binis parvis 
getiformibus  uniseriatis,  metatarso  aculeo  basali  aculeisque 

apicalibug  binis  similibus,  tibia  2'  paris  subtus  aculeis  trinis 
uniseriatis  aculeisque  binis  interioribus,  metatarso  aculeis  binis 
8ubbasilaribu8  aculeisque  apicalibus  binis,  cunctis  parvis  et 
debilibus,  armatis.  Pedes  postici  aculeis  validioribus  numerosis 
muniti.  Metatarsi  antici  usque  ad  basin,  postici  ad  apicem 
crasse  nigro-pUosi.  Pedes-nuuvillares fulvo-rufuli,  robusti,  tarso 
acuminato.  Regio  epigasteris  leviter  coriacea,  rufula,  postn.ce 
tenuiter  nigro-marginata  el  plagula  media  rufula  mimdissima 
notata. 

Perak  :  Ulu  Selama. 

Species  fere  inter  Storenam  et  Asceuam. 

11.  Stoeexa  sciophana,  sp.  nov. 

5  .  Long.  8  mm. — Cephalothorax  ovatus,  modice  convexus,  fronte 
obtusa,  nigro-piceus,  omnino  subtilissime  coriaceus,  opacus  et 
glaber.  Ocirfi  quatuor  postici  in  lineam  validissime  procurvam 
semicircularem,  medii  a  lateralibus  quam  inter  se  saltern  4  re- 
motiores,  quatuor  antici  in  lineam  minus  procurvam,  inter  se 

anguste  et  fere  c-que  separati,  oculi  medii  antici  cum  lateralibus 
posticis  lineam  leviter  recurvam  designantes,  ocidi  quatuor  medii 
aream  subquadratam  occupantes,  antici  reliquis  oculis,  inter  se 
subosqualibus,  multo  major es.  Ch/peus  altissimus.  Abdomen 
ovatum,  supra  nigrum,  immandatum,  sed posticr ,  sup ru  mamillas, 
minute  testaceo-notatum.  subtus  obscure  fulvo-testaceum  et  vittis 
trims  parallelis  sat  angustis  nigricantibus  notatum,  regione 
epigasteris  leviter  coriacea  rufula,  mam  ill  is  fulvis.  Chela 
robusta,  subtiliter  coriacea,  nigro-picea,  apid  leviter  dilutiores. 
Sternum  fusco-rufulum,  sidrtiliter  coriaceum,  parce  nigro- 
setosum.  Partes  oris  fusca  a  pice  dilutiores  et  lestact  a  .  Pedis 

longi  fulvo-rufuli,  coccis  trochanteribusque  dilutioribus,  femoribus 
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infuscatis  et  olivaceis.     Fovea  genitalis  semidrcularis,  plagulam 
rufulam  transversam  leviter  procurvam  includens. 

Perak :  Ulu  Selaraa. 

Familia  11  e  b  s  i  e  i  i  d  .e. 

12.  Heesilia  sayigxyi  Lucas. 

Hersilia  savignyi  Lucas,  Mag.  Zool.  6°  Ann.  1S36,  cl.  viii.  p.  10, tab.  xiii.  £.  1. 

?  //.  calcuttensis  8toliczka,  J.  A.  S.  Beng.  xxxviii.  1S69,  p.  216, 

pi.  xx.  f.  9. 
Perak  :  Ulu  Selama.     Eaman  :  Kota  Bharu. 

Esptce  tres  repandne  daus  lTnde  et  la  Birtnanie. 

Familia  Pholcid.e. 

13.  pHOiiCtra  opilioxoides  (Schrank). 

Perak :   Gunong  Inas. 

Espece  repandue  en  Europe,  dans  l'Asie  centrale  et  en  Chine. 
Trouvee  sur  le  Mt.  Inas  (environ  6000  pieds). 

14.  Pholces  y-notatus  Thorell. 

Pholcus  v-notatus  Thorell,  8t.  Rag.  Mai.  etc.  1878,  p.  163  (300). 
Kelantan  :   Kuala  Aring. 

De'crit  dAruboine,  indique  depuis  de  Birnianie  (Bhamo)  par Thorell. 

15.  Pholcus  yescules,  sp.  nov. 

2  .  Long.  4'5  mm. — Ceplirdothorax  fere  orbiculatus,  pallide  luteus, 
parte  thoracica  macvla  fv.sca  media  magna  postice  ampliata  et 
subtriquetra,  linea  media  pallida  divisa,  notata,  parte  cephalica 
thoracica  vix  altiore,  clypeo  leviter  infuscato  sed  linea  media 
pallida  notato.  Oculi  ordinarii,  quatuor  antici  apicibus  in 
lineam  rectam,  medii  parvi,  nigri,  a  sese  contigui  a  lateralibus 
spatio  OCulo  laterali  non  majore  distantes.  Oculi  latercdes 
utrinque  a  sese  contigui,  anticus  reliquis  paulo  major.  Abdomt  n 
sat  longe  ovatum,  supra  convexum,  ]>ostice  longe  declive,  nee 
truncatum  nee  angulosum,  albidum,  supra  in  dimidio  basali, 
linea  longitudinali  fusca  angusta  et  leviter  lanceolata  notatum, 
subtus  vittis  hi iiis  ob8curioribu8  parum  expressis,  postia  valdt 
divaricatis  et  leviter  ampliatis  ornatum.  Chela ,  partes  oris, 
eU  mum  pedesqw  lutea,  patellis  fuscis,  tibiis  annulo  apicalifusco 
parvo  notatis.  Tuberculu/m  genitale  magnum,  altum  if  sub- 
globosum,  albidum  sed  posiusSyin  declivitate,  rima  tran 
fusco-rufula  ooriacea  notatum. 

Perak  :    (  HinODg  Inas. 

16.  l'ii"i.'  i  B  DIOF8IB,  s|».  ii< >\ . 

•"  .     Lung.       ~>    r<       mm. —  <  ',  j iliiiliillmra.r     fir,       nr/iirii/atns.      luteO- 
rufescens,  parti   thoracica  in  medio  confun  infuscata,  cephalica 
brevii   !"!■    iif  in  "in.  in   medio  setis  trectis  inordinatis  munita, 
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utrinqne  tuberculo  Ion  go  (parte  cephedica  hand  breviore) 
divaricato,  luteo  apice  nigro,  gracili,  versus  basinsensim  angustiore, 
((pice  minute-  mucronato,  oculos  lateralis  gerente,  insigniter 
instructa.  Oculi  medii  antici  minutissimi  fere  obsoltti,  ocidi 

laterales  utrinqne  mediocres,  longissime  pediculati.  Abdomen 

longnm,  teretiusculum,  apice  leviter  convexum,  omnino  albido- 
testaceum.  Chelae  debiles,  rnfulce,  intus  prope  apicem  tuberculo 
nigro,  obtuso,  cariniformi  et  granulosa  nrunitee.  Partes  oris, 

sternum  pedesque  longissimi  pattide  Jutea,  patellis  leviter 

infuscatis,  tibiis  ad  apicem  minute  fuscis.  Pedes-maxillares 
maximi ;  trochanter  e  parvo,  subtus  ad  apicem  apophysi  lutea, 
erecta,  acuta  et  sat  Tonga  armato  ;  tibia  longe  et  late  ovata  ; 

tarso  brevi,  supra  apice  acuminato ;  apophysi  fusco-rufula, 
tonga,  leviter  sinvosa. 

2  .  Long.  6-7  mm. — Cephedothorax  pattide  luteus,  paulo  latior 
quam  longior,  utrincjite  ample  rotundus.  Oculi  antici  in  lineam 
redeem,  medii  a  sese  contigui,  minutissimi  et  punctiformes,  a 

lateralibus  late  distantes  (spatio  interocidari  oculo  laterali  multo 
latiore).  Oculi  laterales  utrinqne  contigui,  interior  reliquis 

paulo  minor.  Tuberculum  genitale  magnum,  latum  sed  apice, 
acuminatum,  postice  verticale,  trirpietrum,  planum,  testaceum  sed 
utrinqne  rufulum  et  leviter  coriaceum. 

Gua  GJap  ("  Dark  Cave  "),  Biserat,  Jalor. 
A  P.  podophthalmo  E.  Sim.  (ex  ins.  Taprobane),  cui  sat  affiuis  est, 

jmprimis  differt,  tuberculis  oculiferis  apice  minute  ampliatis  baud 

truncatis  sed  minute  et  acute  mucronatis,  tarso  pedum-maxillarium 
apice  acuminato,  baud  truncate,  etc. 

17.  Spermophora  tessellata,  sp.  nov. 

2  .  Long.  2  mm. — Cephedothorax  pattide  luteus,  parte  cephedica 
clypeoque  infuscatis  fere  nigris,  brevis,  latior  quam  longior, 
utrinque  ample  rotundas,  parte  cephedica  a  thoracica  sulco 
prof  undo  semicirculari  discreta,  antice  leviter  elevata  et  latissime 

truncata,  thoracica  convexa,  sulco  longitvdinedi  profundo  secta. 
Oculi  in  turmas  duas,  inter  se  late  remotas,  ordinati,  utrinqne 
tres,  duo  exteriores  inter  se  contigui,  alter  interior  a  reliqids 

leviter  sejunctus,  paulo  minor  et  ovatus.  Abdomen  valde  con- 
vexum  et  postice  subverticale,  cdbido-testaceum,  maculis  nigris 
iniquis,  medianis  majoribus  et  subcpiadratis,  parum  regidariter 

seriatis,  supra  ornatum,  subtus  late  nigricanti-plagiatum, 
mamillce  prominentes.  Chela)  debiles,  fusees,  antice  opacce  et 
leviter  inwquedes.  Sternum  latius  quam  longius,  nigrum, 

subleeve.  Partes  oris  et  pedes-maxillares  minutissimi,  fusci. 
Pedes  tenues  et  longi,  minutissime  rugosi,  lutei,  femoribus, 

prcesertim posticis, prope  apicem  leviter  infuscatis  et  subannulatis. 
Plaga  genitalis  maxima,  medium  ventris  occupans,  rufula  et 

convexa  sed  in  medio  depressa,  latior  quam  longior,  utrinqne 
oblique  truncata,  postice  leviter  prominula, 

Jalor:  Biserat. 

A  S.  metadata  Tborell,  cui  verisimiliter  affinis  est,  differt  parte 
thoracica  baud  vittata,  tibiis  pedum  baud  annulatis,  etc. 
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Genus  Urn  in  a  E.  Simon. 

Uihiiia  Simon,  Hist.  Nat.  Ar.  2e  ed.  t.  i.  p.  476. 
Belisana  Thorell,  in  Ann.  Mas.  civ.  Gen.  2a  s.  xix.  1898,  p.  278. 

18.  UXIIIXA  ATBIGTJLAIilS,  sp.  nOV. 

$  .  Long.  3  mm. — Cephcdothorax  haud  longior  quam  latior, 
utrinque  ample  rotundus,  parte  cephalica  brevi,  lata  et  convened, 
sulco  scmicirculari  profundo  discreta,  luteo-testaceas  nitidus, 
regione  oculari  clypeoque  (margine  excepto)  nigris,  parte 
thoracica  area  ovata  longitudinali  fusco-marginata  notata. 
Oculi  utrinque  valde  prominuli  et  pediculati  a  sese  contigui, 
anticus  reliquis  major,  spatio  inter  tubercula  sat  angusto,  leviter 
convexo,  a  clypeo,  leviter  proclivi,  stria  transversa  discreto. 
Abdomen  angustum  et  longissimum,  utrinque  leviter  bisinuosum, 
alhido-testaceum,  supra  tenwiter  albido-piubescens  sed  vitta  media 
glabra  et  postice  maculis  nigris  biseriatis,  parvis,  longis  et 
obliijuis  ornatum,  subtus  glabrum,  duriusculum,  et  nitidum. 
Chela  it  partes  oris  nigricantes,  hce  testaceo-margiaatie.  /Sternum 
pedesque  pallide  lutea,  patellis  cunctis  nigris,  tibiis  ad  apicem 
minute  nigris.  Area  genitalis  subrotunda,  magna,  latitadinein 
epigasteris  totam  occupans,  antice  convexa,  nigricans,  Icevis  et 
semicircularis,  prceterea  rufula,  depressa  et  transvtrsim  rugata. 

Ab  U.  luzonica  E.  Sim.  imprimis  diifert   oeulis  utrinque  longius 
pediculatis,    clypeo    nigro,    femoribus    annulo    fusco    subapicali 
carentibus,  etc. 

19.  MlCROMERYS  VERMIEORMIS  E.  SimOU. 

Calapnita  vermiformis  E.  Simon,  Ann.  Soc.  ent.  Er.  1892,  p.  42 
Determination   incertaine,   le    seul   individu  recueilli  etant  en 

mauvais  etat. 

Kelantau  :  Kuala  A  ring. 

Eamilia  Tiieridiidj:. 

20.  Ariam>es  tlagellum  (Dol.)  nigritus,  subsp.  nov. 

5-  Long.  29  mm. —  Geplialoihorax  nigricans,  prope  marginem 
vix  dilutior.  Abdomen  longissimum  et  vermiforme,  obscure 
fusco- U  stao  um,  vitta  dor&ali  lata  et  Integra  nigricanti  et  utrinque 
punctis  nigris  inordinatis  notatum.  Sternum  fuscum,  utrinque 
fulvo-marginatum.  Pedes  obscure  fusei,  crcbre  nigricanti- 
jin iietnii.  conns  trochanteribusque  aniicis  luteis,  femoribus  anticis 
prope  /us/n  luteis  et  subvittatis.     Pecles-maccillares  nigricantts. 

Pataluog. 

21.  Abgyeodeb  iiiniaceus  (Doleschall). 

PataluDg:  Ban-Kong-Bak.    Raman:   Kota-Bharu. 
Yit  en  parasite  .sur  la  toile  de  Sejahila  imperialis  Doleschall. 

22.  Aegieodeb  1  isBi]  bokb  C).  J'.  Cambridge. 

A.jissifroM  0.  I'.  Cambr.  iji  .Juurn.  Linn.  Soc,  Zool.  x.  L869, 
p.  380,  lab.  zii.  ff.  31-38. 

4* 
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A.  inguinalig  et  Jissifrons  Thorell,  St.  Bag.  Mai.  etc.  ii.  1878, 

pp.  145-148. A.  procrastinans  O.  P.  Carnbr.  in  Proc.  Zool.  Soc.  Loud.  1880, 

p.  330,  tab.  xxix.  f.  9. 
Kelantan  :  Kuala  Aring. 
Vit  en  parasite  sur  )a  toile  des  Nephila. 

Espece  tres  repandue  dans  l'lnde  et  la  Malaisie. 

23.  Phoroncidia  lygeana  ("Walckenaer). 
Plectana  lygeana  Walck.  Apt.  ii.  1841,  p.  11. 
Phor.  acrosomoides  V.  Hasselt,  Midd.-Sum.  etc.,  Ar.  1882,  p.  30, 

tab.  i.  f.  7. 

Kelantan  :  Kuala  Ariug.     Perak  :  Gunong  Inas. 
Decrit  de  Sumatra. 

24.  Episinopsis  rhomboidalis  E.  Simon. 

Episinopsis  rhomboidalis  Simon,  in  Ann.  Soc.  ent.  Er.  1895, 

p.  136. 
Jalor :  Bukit  Besar. 

Decrit  de  Singapore. 

25.  Theridion  rufipes  Lucas. 

Jalor :  Biserat. 

Espece  repandue  dans  toutes  les  regions  tropicales  du  monde. 

26.  Theridion  mundulum  L.  Koch. 

Th.  mundulum  Koch.  Ar.  Austr.  i.  1872,  p.  263,  tab.  xxii.  f.  3. 
Th.  amaenum  Thorell,  St.  Bag.  Mai.  etc.  i.  1877,  p.  463. 

Ligeb. 

Decrit  d'Australie,  trouve  depuis  a  Celebes,  en  Birmanie  et  a 
Penang. 

27.  Theridion  nigrum  (O.  P.  Cambridge). 

Argyrodes  nigra  O.  P.  Cambr.  in  Proc.  Zool.  Soc.  Lond.  1880, 
p.  341,  tab.  xxx.  f.  20. 

?  Theridion  oxyurum  Thorell,  St.  Bag.  Mai.  etc.  iv.  i.  1889, 

p.  265. 
Nawng-Chik. 
Decrit  de  Ceylan,  indique  depuis  de  Java. 

28.  Theridion  sfbradiatum,  sp.  nov. 

J.  Long.  4  mm.  —  Cepkahtkorax  niger  postice  sensim  dihitior  et 
rufescens.  Oculi  quatuor  antici  in  lineam  leviter  procurvam, 
inter  se  anguste  et  fere  a  que  separati,  medii  later ali bus  paulo 
majores.  Oculi  postici  minores,  inter  se  oequi,  in  lineam  leviter 
procurvam,  medii  a  lateralibus  quam  inter  se  vix  remot&ores. 
Area  quatuor  mediorum  subquadrata.  Clypeus  area  oculorum 
non  multo  latior,  chelis  multo  brevior,  sub  oculis  depressus,  dein 
convexus.     Abdomen  breviter  avatum,  convexum,  supra  nigrum. 
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linea  media  longitudinali  Integra,  sat  angusta,  sed  postice  in 
declivitate  valde  ampliata  et  maculam  magnam  triquetram 
formante,  prope  medium  linea  transversa  simili  recta  angusta 
sed  utrinque  abrupte  et  valde  dilatata  et  maculam  subrotundam 
formante,  albis,  decoratum,  sidAus  fidvo-testaceum,  sed  vitta 
media  latissima  mamillas  includente  et  antice  ad  rimam  vitta 

transversa  angustiore  nigris  notation.  MamilloB  fid  vo-ruf idee. 
Chelte  et  partes  oris  fusco-ferruginece,  lamince  longee  et  angusta?. 
Sternum  nigrum,  opacum.  Pedes  longi  et  robusti,  inter  se  valde 
inaiquales,  pallide  lutei,  rufulo  nigroque  annulati,  femoribus 

1'  parts  annulo  medio  rufulo  annuloque  apicali  nigro  ornatis, 
reliquis  femoribus  immaculatis,  patellis  (3  exceptis)  rufulis, 
tibiis  V  paris  et  V  paris  apice  nigro-annulatis,  reliquis  tibiis 
apiee  rufulo-annulatis,  metatarsis  tenuibus  immaculatis,  setis 
longis,  in  annulis  nigris  densioribus,  conspersi,  patellis  ad 
apicem  seta  spiniformi  erecta  et  longa,  tibiis  setis  similibus 
binis  supra  instruciis.  Tuberculum  genitale  magnum,  ovato 
transversum,  foveola  postice  lobata  marginata  et  septo  triquetro 
divisa,  impressum. 

Jalor  :  Bukit  Besar. 

A  T.  plumipedi  V.  Hasselt  et  saropodi  Thorell,  cui  versimiliter 
affine  est,  difiert  cephalothorace  sternoque  fere  nigris,  metatarsis 
pedum  coucoloribus,  baud  annulatis. 

29.  Steatoda  pebakensis,  sp.  now 

$ .  Long.  6  mm. — Cephalothorax  ovattis,  postice  sat  abrupte 
angustior  et  breviter  productus,  parte  cephalica  elevata,  sulcis 
profundis  discreta,  niger,  valde  coriaceus,  gramdis  parvis 
setiferis  consj>ersus,  in  processu  postico  transversim  striatus. 
Oculi  magni,  inter  se  subiequales,  postici  albi,  in  lineam  sub- 
rectam,  inter  se  fere  cequidistantes  (sq>atiis  interocularibus  ocidis 
salt, m  duplo  minoribus),  antici  in  lineam  sat  procurvam,  inter 
se  ceque  et  anguste  distantes,  medii  nigri  lateralibus  albis  saltern 
liaud  majores.  Area  quatuor  mediorum  subquadrata,  antice 
convexa.  Clgpeas  area,  oculorum  saltern  hand  angustior,  sub 
oculis  deprtssus,  ad  marginem  valde  convexus.  Chelce  angusta? 
et  sat  longa;,  fusco-pneece,  nitidce,  prope  basin  minute  et  puree 
rugosie.  Lamince  inclinatce,  picere,  in  medio  late  depressce. 
Pars  labialis  nigra,  latior  quam  longior,  transversim  pUcata. 
St*  run, ,i  postice  acuminatum,  nigrum,  antice  pa  rev  postice  crebre 
arouato-rugosum  et  subvermiculatum.     Abdomen  subglobosum, 
supra    duriii.srnhiui,    opacum    et.     parcissime    8et08Um,    nigrum, 
lineolis  pattcis  transversis  exilibus  testaceis  via:  expresses  seg- 

mentation, ad  marginem  anticum,  supra  processum  cephalo- 
thoracis,  prominulum  et  obtuse  (marginatum,  subtus  regione 
epigasteris  convexa,  sublcsvi  et  ferrugineo-tincta.  Pedes  /om/i, 
varum  robusti,  /»//•'•<-  tenuiter  <t  sat  long<  setosi,  femoribus 
anticis  subtus  subtiliter  rugosis,  nigri,  metatarsis  tarsisque 

cunctis  fusco-piceis,  coxis  </  prcesertim  trochanteribus  posticis 
dilutioribut,       Pedes-maanllares    fusco-picei    v,l    nigricantes ; 
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ftmore  longo,  recto  apicem  versus  sensim  et  levissime  ompliato : 

•patella  convexa  ;  tibia  patella  Ion gi ore,  ad  basin  angustiore  sed 
amcem  versus  sensim  et  valde  ampliata  ;  tarso  magno,  ovato, 

apice  acuminata,  bulbo  magno. 
Perak :  Ulu  Selama. 

Espece  de  classification  incertaine,  differant  des  Steatoda  typi- 
ques  par  ses  yeux  anterieurs  egaux  ;  des  Teutana  par  ses  yeux 
anterieurs  en  ligne  fortement  procurvee ;  dea  Crustulina  par  son 
sternum  acumine  en  arriere. 

Eamilia  Mimetid^. 

30.  MlMETTTS  MAEGABITIFEE,  Sp.  nOV. 

$  .  Long.  4  mm. —  Cephalothorax  paTlide  ftdvus,  lends,  nitidus 
et  glaber,  sed  setis  nigris  longissimis  et  erectis  biseriatis  (5-5 
vel  6-6)  supra  munitus,  conve.vus,  antice  longe  attmuatus. 
Oculi  medii,  pro'sertim  postici,  a  lateralibus  quam  inter  se 
multo  remotiores,  aream  paido  longiorem  quam  latiorem 
et  antice  quam  postice  latiorem  occupantes,  antici  prominuli, 

posticis  vix  3  majores.  Oculi  laterales  utrinque  parvi,  cequi, 
contif/ui  et  prominuli.  Clypeus  ondis  mediis  anticis  vix  latior. 

Abdomen  sat  longum,  ovatum  et  convexum,  fulvo-testaceum, 
vtrinque,  prcesertim  antice  late,  et  fere  inordinate  albo-opaco 

plagiatum,  supra  tubercul'xs  rufulis  et  nitidis  subglobosis  sed 
longe  setiferis,  qnadriseriatis,  medianis  majoribus,  insigniter 

ornatum,  stdAus  parce  et  minute  albido-punetatum.  Chelce 

fulvo-rufulce,  angustce  et  longissimce,  a  partibus  oris  sat  late 
distantes,  antice  fere  plana?,  subtus,  prersertim  ad  basin,  convexa. 
Partes  oris,  sternum  pedesque  luted,  tibiis  metatarsisque  anticis 
rufido  tinctis  late  et  confuse  annidatis,  pedes  cuncti  numerose  et 

longissime  aculeati,  tibiis  et  metatarsis  anticis  {\>alde  curvatis) 
intus  aculeis  erectis  longissimis  acideisque  parvis  el  uncatis 

numerosissimis  et  uniseriatis  armatis.  Tuberculum  genitale 
nigrum,  transversum. 

Kelantan  :  Kuala  Aring. 

Espece  tres  reroarquable  qui  pourrait  devenir  le  type  d'un  genre 
special. 

Familia  Aegiopid^. 

Subfamilia  LiNTPniiN^:. 

31.  Sphecozone  dentimanus  (E.  Simon). 

Kematogmus  dentimanus  E.  Simon,  in  Act.  Soc.  Linn.  Bord.  xl. 
1886  (p.  21). 

Perak  :  Gunong  Inas. 

Eepandu  dans  l'lndo- Chine  et  a  Ceylan. 

32.  LlXTPHIA  PASSEECULA,  Sp.  nOV. 

i5  .  Long.  4  mm. —  Cephalothorax  svbtilissime  coriaceus  et  opacus, 
mifescens,  regione  omlorum  leviter  infuscata  et  oculis,  jwscrtim 
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medii?  posticis,  singula  inter  nigro-cinctis.  Oculi  quatuor  antici 
in  lineam  leviter procurvam,  parvi  et  inter  se  suba'quafas,  medii 
nigri  a  sese  appropinquati  a  laieralibus  j.>Z«s  triplo  remotiores. 
Oculi  p>ostici  in  lineam  fere  aequaliter  procurvam,  seel  inter  se 
fere  osquidistantes  et  medii  reliquis  oculis  evidenter  majores. 
Oculi  quatuor  medii  aream  haud  longiorem  quam  latiorem  et 
postice  quam  antice  fere  duplo  latiorem  oceupantes.  Oculi 
latercdes  utrinque  parvi  crqui  et  contigui.  Clypeus  area 

oeulorum  latior,  antice  oblique  2^'oclivis.  Abdomen  sat  longe 
oblongum,  antice  rotundum,  postice  leviter  ampliation,  obtusion 
et  convexum,  antice  fusco-olivaceum,  postice  nigro-nitidum,  in 
medio  cingido  dilutiore  albido  cinctum.  Chela;  longer  et  parcd- 
lelee,  fulvo-rufulee,  fere  leeves,  margine  inferiore  sulci  dentibus  6 
(4  et  5  reliquis  p>aulo  minoribus),  margine  superiore  dentibus 
minutissimis  7  vel  8,  lineam  sinuosam  designantibus,  armatis. 
Sternum  fusco-rufescens,  subtilissime  coriaceum  et  opacum, 
parcissime  setosum.  Pedes  graciles  et  longi,  minute  et  puree 
aculecdi,  obscure  olivacei,  co.eis  ennctis,  femoribus  quatuor  anticis 
Usque  acl  apicem,  posticis  ad  basin  dilutioribus  et  flavido- 
aurantiacis.  Pedes-max  ilia  res  obscure  fusci  vel  nigri,  femore 
tereti  ad  basin  dilutiore,  patella  parva  convexa  et  nodosa,  tibia 
majore,  cequcditer  convexa  mutica  sed  superne  longe  nigro- 
criaita,  tarso  bulboque  maximis  late  ovatis,  reliquis  articulis 
simul  sumptis  haud  vel  vix  brevioribus. 

Jalor  :  Bukit  Besar. 

Nota. — Le  genre  Linyphia  est  repre'sente  dans  l'Asie  tropicale  et 
dans  la  Malaisie  par  des  especes  analogues  aux  ndtres  mais  confinees 
dans  les  regions  les  plus  elevees  des  montagnes,  ou  elles  trouvent 

sans  doute  des  conditions  de  vie  analogues  a  celles  d'Europe. 
Thorell  en  a  decrit  deux  (L.  beccarii  et  L.  phyllophora)  du  Mont 
Singalaug  a  Sumatra. 

Subfauiilia  Teteagnathin.e. 

33.  Tetbagnatha  mandibulata  Walekenaer. 

Tetragnatha  mandibulata  Walckenaer,  Apt.  ii.  1841,  p.  211. 
T.  minatoria  E.  Simon,  in  Ann.  Soc.  ent.  Fr.  1877,  p.  83. 
T.  leptognatha  Thorell,  St.  Eag.  Mai.  etc.  i.  1877,  p.  441  (101). 

Pataluug :  Ban-Eong-Bak. 
Espt'ce  largement  distribute  en  Asie,  en  Malaisie  et  en  Poly- 

nosie. 

:;4.  Tetbagxatha  xovia,  sp.  nov. 

S.  Long.  7-10  mm. —  Cephaloihorax  angustus  et  longus,  obscure 
fidvws,  jdus  minus  olivaceo  fuscove  reticulatut,  fovea  thoracioa 
profunda,  transversa  eulcisque  cephaUds  impressa,  fronts  lata, 
parte  thoraeica  vix  angustiors.  Oculi  singulariter  nigro-evneti, 
quatuor  postiei,  supernt  nisi,  in  lineam  sat  rscurvam,  inter  se 
cequi  et  enquidistanies,  quatuor  antici,  antice  nsi,  in  lineam 
paulo   angusiiorem,    validissimt     recurvam,    medii    lateralibus 
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plus  triplo  majorat  et  a  lateralibus  quam  inter  se  phis  triplo 
remotiores.  Oculi  quatuor  medii  aream  saltern  Jiaud  longiorem 

quam  postice  latiorem  et  antice  quam  postice  multo  angustiorem 
occupantes,  antici  posticis  vix  majores.  Oculi  laterales  utrinque 
a  sese  appropinquati  (spatio  interoculari  oeulo  2}0S^C0  non 
majore),  anticus  postico  plus  duplo  minor.  Abdomen  angustum 
et  longissimum,  omnino  fidvum,  Chelce  cephalothorace  haud  vel 

vix  breviores,  proclives,  fidvo-rufulce,  larves,  supra  in  parte 
apicali  extus  apophysi  longa,  gracili,  arcuata  apice  minute 
bifida,  fit  supra  dente  minore  nigro  et  conico  armatce,  margins 

superiore  sulci  dente  1°  mediocri  recto  vel  leviter  uncato,  ad 
radicem  unguis  sat  remoto,  dente  2°  minutissimo  et  uncato 

{scepie  obsolete),  dente  3°  maxima  recto  et  acuto  (reliquis  dentihus 
multo  majore)  et  prope  basin  dentihus  seriatis  6—7,  versus  basin 

sensim  minoribus,  margine  inferiore  dente  1°,  prope  radicem 
unguis  sito,  parvo,  dente  2°  fere  duplo  majore  antice  oblique 
directo,  dente  3°  valde  remoto  minore  et  prope  basin  dentihus 
■parvis  4  vel  5,  versus  basin  sensim  minoribus,  armatis,  ungue 
longo,  simplici  haud  dentato.  Pars  labialis  sternumque  fusco- 
testacea,  lamince  pedesque  fulvi.  Pedes  longissimi,  tihiis  ardicis 
utrinque  acideis  quatuor  aculeisque  dorsalihus  binis,  metatarsis 
acideis  basilarihus  binis  aculeisque  exteriorihus  binis  (rarius 

trinis),  altero  suhbasilari  altero  submedio,  armatis.  Ped.es- 
maxillares  ordinarii. 

§.  Long.  10  mm. —  A  mari,  cui  suhsimilis  est,  differt  chelis 
brevioribus  et  validioribus,  apophysi  denteque  superiorihus 
carentihus,  margine  superiore  sidci  dentihus  1,  2  et  3,  inter  se 

suhsimilihus,  sat  late  et  fere  ceque  distantihus,  1°  antice  oblique 
directo,  dein  dentihus  minoribus  et  inter  se  appropinquatis 

4  vel  5,  margine  inferiore  dente  1°  parvo,  dente  2°  reliquis 
dentihus  majore,  dente  3°  paulo  minore,  reliquis  dentihus  3  vel  4 
midio  minoribus,  Pedes-maxillares  lutei,  tarso  infuscato, 
patella  seta  apicali  longa  supra  munita  sed  tibia  mutica. 

Jalor :  Bukit  Besar. 

35.  Eucta  isidis  E.  Simon. 

Espece  commune  a  l'Egypte  et  a  l'lnde. 

36.  Orsinome  phrygiana,  sp.  nov. 

c?  .  Long.  4  mm. —  Cephaloihorax  fusco-olivaceus,  parte  tJioracica 
late  dilutiore  sed  vitta  media  fusca  notata  et  versus  marginem 
sensim  infuscata.  Oculi  antici  in  lineam  leviter  recurvam, 

inter  se  fere  ceque  et  non  late  distantes,  medii  prominuli,  late- 
ralibus circiter  ̂   majores.  Oculi  postici  in  lineam  fere  osqualiter 

recurvam,  medii  majores  et  a  lateralibus  quam  inter  se  remotiores. 

Oculi  quatuor  medii  magni,  aream  "haud  vel  vix  longiorem  quam 
latiorem  et  antice  quam  postice  paulo  latiorem,  occupantes.  Oculi 
laterales  utrinque  valde  prominuli  et  subcontigui,  anticus  postico 

major.  Clypeus  oculis  mediis  anticis  paulo  angustior.  Abdo- 
men hreviter  ovatum,  supra  obscure  fulvum,  utrinque  et  postice 
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albido-testaceum  et  grosse  argenteo-punctatum,  area  fulva  dorsali, 
in  dimidio  basali  vitta  nigra  jiexuosa  marginata  et  maculis 
mediis  binis  magt\is  et  subrotundis  Itete  argenteo-punctatis,  in 
dimidio  apicali  maculis  pat-vis  nigris  sex  biseriatis  omatum, 
subtus  atrum  sed  utrinque  diluting.  Chelae  fidvo-rufulce,  l&ves, 
longce,  apicem  versus  attenuates  et  leviter  divaricates.  Partes 
oris  stemumque  fusco-olivacea,  Icevia.  Pedes  longi,  aculeis 
nigris  ordinariis  longissimis  instructi,  lutei,  femoribus  tibiisqae 
annulo  medio  annuloque  apicali  olivaceis  vel  nigricaatibus 
notatis,  patellis  cunctis,  coxa  trochanter  eque  V  paris  fuscis. 
Pedes-maxillares  pallide  lutei,  tarso  nigro,  bulbo  olivaceo ; 
femore  gracili  apicem  versus  sensim  et  leviter  ampliato  at  que 
arcuato  ;  patella  convexa  seta  longissima  supra  munita ;  tibia 
patella  paulo  longiore ;  tarso  ovato,  intus  ad  basin  apophysi 
divaricata,  gracili,  recta  sed  apnee  uncata  armato ;  bulbo 
maximo,  simpli  et  nitido,  subgloboso,  leviter  reniformi. 

Jalor :  Bukit  Besar. 

37.  Argyroepeira  elegans  (Thorell). 

Meta  elegans  Thorell,  St.  Rag.  Mai.  etc.  i.  1877,  p.  416. 

Callinethis  elegans  Thorell,  in  Ann.  Mus.  Civ.  Gen.  2a  ser.  v. 
1887,  p.  134. 

Jalor :   Biserat. 

Decrit  cle  Celebes,  trouve  depuis  en  Birmanie. 

38.  ARGYROEPEIRA  EASTIGATA  (E.  Simon). 

Meta  fastigata  E.  Simon,  in  Aun.  Soc.  ent.  Fr.  1877,  p.  79, 
t.  iii.  fig.  10. 

Ligeh. 
Repandu  dans  une  grande  partie  de  la  Malaisie  et  aux  lies 

Philippines. 

39.  Argyroepeira  gemmea  (V.  Hasselt). 

Meta  gemmea  V.  Hasselt,  Midd.-Sum.  etc.,  Aran.  18S2,  p.  2G, 
t.  ii.  f.  4. 

Perak  :  Ulu  Selama.     Jalor  :  Bukit  Bcsar. 

Conuu  de  Sumatra,  de  Singapore  et  de  Pinang. 

40.  Argyroepeira  tessellata  (Thorell). 

Callinethis  tessellata  Thorell,  in  Ann.  Mus.  Civ.  Gen.  xxv.  1887, 

p.  135. 
Jalor :  Bukit  Besar. 
Decrit  de  Birmanie. 

41.  Arovkoi;im;ii{.\  ykntralis  (Thorell). 

Meta  ventralis  Thorell,  St.  Bag.  Mai.  etc  i.  ls77,  p.  423. 

Xnu  ng-(  'ML      Raman. 
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Decrit  de  Celebes,  indique  depuis  de  Birmanie  et  des  iles 
Nicobars.     Se  trouve  aussi  a  Java  et  a  Sumatra. 

Nota. — Be'pond  a  la  description  du  Dr.  T.  Tliorell,  sauf  pour 
la  taille  qui  est  plus  forte  (8  a  9  mill.). 

Subfamilia  Nephilix.e. 

42.  Nephila  imperialis  (Doleschall). 

Nephila  flagetlam  L.  Koch,  Ar.  Austr.  i.  1872,  p.  153,  t.  xii. 
f.  5-6. 

N.  baeri  E.  Simon,  in  Ann.  Soc.  ent.  Fr.  1877,  p.  82. 
N.  holmerce  Thorell,  St,  Eag.  Mai.  etc.  iii.  J  SSI,  p.  141. 
Patalung.     Jalor.     Eaman. 
Trouve  en  grand  nombre. 

43.  Nephila  macclata  (Fabricius). 

Forma  typica. 

Pataluug.     Nawng-Chik. 

44.  Nephila  maculata  (Fabr.)  jalorexsis,  subsp.  nov. 

5  (subadulta).  A  typo  differt  pedibas  nigricantibus  coxis  hiteis, 
femoribus  subtus  tibiis  metatarsisque  crebrius  et  longivs  nigro- 

pilosis  sed  tibiis  V  paris  et  4'  paris  annido  subbasilari  et  meta- 
tarsis  4'  paris  annulo  angustiore  subbasilari  fidvis,  brevius  et 
pareins  jnlosis  ornatis,  abdomine  supra  olivaceo,  in  medio 
lineolis  longitudinalibus  parallelis  subcontiguis  3  vel  4,  in 
lateribus  lineolis  numerosis  sinuosis  et  inordinatis  dilutioribus  et 

brevitcr  albo-argenteo  pilosis  ornato,  prope  marginem  anticum 
vitta  transversa  lata  albida,  dein  zonis  transveris  fuscis  leviter 
procurvis  quatuor  fuscis  notato. 

Jalor :  Bukit  Besar. 

45.  Nephila  malabarexsis  (Walckenaer). 

Perak :  Ulu  Selama.     Eaman.     Ligeb.     Kelantan. 
Espece  repandue  dans  presque  toutes  lea  regions  tropicales. 

Subfamilia  Aegiopix.e. 

46.  Aegiope  pelchella  Thorell. 

Argiope  pulcliella  Thorell,  St.  Eag.  Mai.  etc.  iii.  1881,  p.  74. 

Patalung :  Ban-Kong-Bak. 
Eepandu  en  Birmanie,  dans  le  Siam,  etc. 

47.  (tea  decor  at  a  Thorell. 

Gea  decorata  Thorell,  St.  Eag.  Mai.  etc.  iv.  i.  1S90,  p.  105. 
Perak  :  Gunong  Inas.     Jalor  :  Bukit  Besar. 
Decrit  de  Sumatra. 
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48.  Gea  festiva  (Thorell)  nigrifrons,  subsp.  nov. 

A  typo  diffart  ceplialotJioracis  regione  frontali  nigra. 
Jalor :  Bukit  Besar 

Le  type  est  decrit  de  Birmanie  et  indique  de  Singapore. 

49.  Gea  xocticolor  Thorell. 

Gea   nocticolor   Thorell,  in    Ann.   Mas.   civ.    Gen.    xxv.    1887, 

p.  170. 
Ligeh. 
Decrit  de  Birmanie. 

50.  Cyrtophora  cicatrosa.  (Stoliczka). 

Epeira   (Nephila)   cicatrosa    Stoliczka,   in    Journ.   Asiat.    Soc. 
Bengal,  xxxviii.  p.  11,  no.  iv.  1869,  p.  242,  pi.  xx.  £.  5. 

Epeira  saltbrosa  Thorell,  St.  Rag.  Mai.  etc.  ii.  1878,  p.  49. 
Jalor:  Biserat. 

Repandu  dans  lTnde,  l'lndo- Chine  et  la  Malaisie. 

51.  Ctrtophora  unicolor  (Doleschall). 

Epeira  unicolor  Dol.,  in  ]S"at.  Tijdr.  Nederl.  Ind.  xiii.  1857, 
p.  4L9. 

Epeira  stigmatisata  Karsch,  in  Zeitschr.  f.  g.  Naturw.  Ii.  1878, 

p.  326. 
Epeira  serrata  Thorell,  St.  Rag.  Mai.  iv.  i.  1890,  p.  33. 
Kelantan :  Kuala  Aring. 

52.  Arachnura  melantjra  E.  Simon. 

Arachnura  melanura  E.  Simon,  in  Rev.  et  Mag.  de  Zoologie. 
1867  (p.  3). 

Jalor :  Bukit  Besar. 

Connu  de  l'lnde  et  de  Java. 

53.  Araneus  caput-lupi  (Doleschall). 
Jalor :   Biserat. 

Indique  de  Sumatra,  des  Moluques,  de  N.-Guiuee,  etc. 

54.  Araxefs  sfbmucronatus  (E.  Simon). 

Epeira  suhmncronata  E.  Simon,  in  Journ.  Asiat.  Soc.  Bengal, 
hi.  p.  11,  no.  1,  1887,  p.  106. 

.Nota. — Cette  espece  a  ere  reunie  a  tort,  par  le  Dr.  Thorell,  a 
YA.  de  haani  Dol. ;  elle  en  differe  par  lea  tubercules  des  yeux 
iat'Taux  plus  longs  et  plus  acumines,  le  sternum  garni  de  granula- 

tions beaucoupplus  grosses,  inegales  et  irregulieres.  Son  abdomen 
est  pourvu  a  Tangle  apical  de  trois  tubercules  contigus  dont  le 

median  est  plus  gros,  w  (|ui  s'ol^crv  «jTH'l<|iu4\)is  aussi  chez A.  de  haani. 
Perak :  Ulu  Selama. 
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55.  Araneus  laglaizei  (E.  Simon). 

Epeira  thomimdes  Doleschall,  Bijdr.  etc.  1857,  p.  422. 
Epeira  laglaizei  E.  Simon,  in  Ann.  Soc.  ent.  Fr.  1877,  p.  65. 
Epeira  thelura  Thorell,  St.  Rag.  Mai.  ii.  1878,  p.  84  (273-293). 
Ligeh. 

Tres  repandu  en  Malaisie,  en  Oceanie  et  dans  l'lndo-Chine. 

56.  Araneus  nauticus  (L.  Koch). 
Perak  :  Ulu  Selama. 

Repandu  dans  presque  toutes  les  regions  tropicales  du  monde. 

57.  Cyclosa  bifida  (Dol.)  macrura  Thorell. 

Epeira  macrura  Thorell,  St.  Rag.  Mai.  etc.  i.  1877,  p.  404. 
Kelantan  :  Kuala  Aring. 

58.  Cyclosa  insulana  (Costa). 

Jalor:  Biserat.     Ligeh.     Kelantan:   Kuala  Aring. 

59.  Cerostris  paradoxa  (Doleschall). 

Patalung  :  Ban-Kong-Rak. 

60.  Gasteracantha  eornicata  (Eabr.)  jalorensis,  subsp.  nov. 

5  .  Abd.   long.   8*5  mm.,  lat.  18'5  mm. — A  typo  differt  magni- 
tudine  majore,  aculeis  lateralibus  principalibus  longioribus  sed 
aculeis  p>ostieis  minoribus. 

Jalor :  Bukit  Besar. 

61.  Gasteracantha  arcuata  (Fabricius). 

Patalung.     Nawng-Chik.     Kelantan. 

62.  Gasteracantha  hasselti  (C  Koch). 

Jalor :  Bukit  Besar.     Kelantan  :  Kuala  Aring. 

63.  Gasteracaistha  terakensis,  sp.  nov. 

5  .  Scutum  abd.  long.  7  mm.,  lat.  9-5  mm.  Acid,  angul.  long. 
4*7  mm. — Cephalothoraaa  niger,  margine  clypei  anguste  testaceo, 
'parte  cephalica  obtuse  sulcata,  albido-pilosa,  apice  minute  et 
puree  granulosa.  Oculi  medii  inter  se  subcequales  (antici  vi.v 
majores),  aream  paulo  latiorem  quam  longiorem  et  untice  quam 
postice  angustiorem.  occupantes.  Oculi  latercdes  utrinque  valde 
prominuli.  Abdomen  vie  i-  latius  quam  longius,  antice  trun- 
catum,  postice  vedde  amplialum  et  late  truncatum  (  fere  ut  in 
G.  hasselti  C.  K.),  supra  nitidum,  jlavum,  utrinque  in  sigillis 
nigro-bimaculatum,  aculeis  sex  nig r is  armatum,  utrinque  aculeis 
binis,  ad  angulum  anticum  quam  a  sese  plus  duplo  remotioribus, 
antico  mediocri,  gracili,  recto,  acutissimo  et  antice  oblique  directo, 
altero,  angulari  fere  triplo  longivre,  in  parte  basalt  crasso  subtus 
conve.ro  et  granulosa,  in  parte  apicali  abrupte  angustiore,  Icevi, 
recto  et  acuta,  ad  marginem  posticum  acideis  binis,  lateralibus 
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anticis  fere  cluplo   longioribus,   rectis  et   acutis,  sed  ad   basin 
leviter  incrassatis  et  granulosis  ;    sigillis  anticis  quatuor  parvis 
longis  et  rectis,  in  lineam  rectum,  utrinque,  in  declivitate,  sigillis 
trinis  paido  majoribus,  antico  ovato  alteris  subrotundis,  sigillis 
postids  sex  in  lineam  rectum,   laterali  ovato  et  obliqno,  alteris 
minutissimis,  siqillis  medianis  quatuor  sat  parvis,  aream  trapezi- 
formem  haud  longiorem  quarn  latiorem  occup>antibus,  subtus  sat 
crebre    granulosum,    in  medio   convexum    haud    tuberculatum, 
nigrum,  maculis  fiav is  sat  parvis  et  iniquis  conspersum.   Sternum 
valde  et  crebre  granidosum  sed  antice  tuberculo  parvo  humillimo 
lecviore    et    rufulo    notation,    nigrum,   utrinque    ad    marginem 
macidis    parvis   flavis   trinis  ornatum.       Chelce   nigro-nitidce. 
Pedes  fulvo-rufuli,  versus  extremitates  sensim  obscuriores,  meta- 
tarsis  tarsisque  anticis  fere  nigris. 

A  G.  globidata  Walckenaer,  cui  valde  affinis  et  subsirailis  est, 
differt     imprimis    sigillis    abdominis,    praesertim    auticis,    multo 
minoribus,  aculeis  angularibus  in  parte  basali  minus  globosis,  in 
parte  apicali  gracilibus  et  divaricatis  baud  erectis. 

Perak :  Ulu  Selama.     Kelantan  :  Kuala  Aring. 

64.  Gastekaca>~tha  leucomelas  (Doleschall). 
Gasteracantha  annamita  E.  Simon,  in   Act.  Soc.  Linn.  Bord.  xl. 

1886,  p.  14. 

Jalor.     Ligeb.     Hainan. 

Espece  tres  repandue  dans  l'lndo-Chine  et  la  Malaisie. 
65.  Anepsia  puscolimbata,  sp.  nov. 

$  .  Long.  3  mm. —  Ab  A.  depressa  Thorell,  cui  affinis  est,  differt 
magnitudine  saltern  duplo  minore,  cephalothorace  Icevi  et  nitido, 
pallide  luteo  sed  regione  frontali  et  clypei  infuscata,  sterno  luteo 
(haud.  nigro),  abdomine  breviore,  subrotundo,  supra  piano, 
nitido,  grosse  sed  pares  impresso-punctato,  sigillis  medianis 
obsoletis,  supra  pallide  luteo  sed  utrinque  late  fusco-marginato, 
subtus,  pone  plicam  genitalem,  vitta  media  jusca  sat  angusta  et 
confusa  notato,  mamillis  fusco-marginatis,  pedibus  fere  muticis, 
obscurioribus,  fusco-olivaceis,  femoribus  quatuor  anticis  fere 
nigris,  coxis  cunctis  femoribusque  posiicis,  prcesertim  subtus, 
dilutioribus,  unco  vulva;  fulvo  obtusiore. 

Perak  :  Gunong  Inas  (6000  ft,). 

66.  Anepsia  dephessa  (Tborell). 

Paraplectana  depressa  Tborell,  St.  Pag.  Mai.  etc.  i.  1877,  p.  14 

(354). 
Jalor  :  Biserat. 
Decrit  de  Celebes. 

67.  PbOJTOUS   \iii  ms,  8p.  nov. 

5.  Long.  3  mm. —  Gephaloihorax  para  >i  minute  rugosus, para 
et  longe  aibo-eetows,  fueco-rufescens,  regione  frontali  sensim 
nigra,     Ana   oculorum   mediorum  magfut,  leviter  promvnula, 
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Jiaud  longior  quam  latior  et  antice  quam  postice  vix  angustior, 

oculi    medii  postici    anticis    saltern    3    majores.      Clgpeus   sub- 
verticcdis,  area  oculorum  mediorum  circiter  cequilatus.     Abdomen 
convexum,    breviter  oblongum,  antice   levitcr   attenuation  atque 

obtusum,   postice    pendulum    ampliation,  obtusum    sed    supra 

tuberculin    duobus    latis  et  humillimis  notatum,  fusco-lividum, 
nitidum,  fere   glabrum,   antice   linea    longitudinali    abbreviata 
alba,  utrinque, prope  medium,  macula  parva  et  postice  macula 

majore     niejris,    notatum,     subtus     atro-purpureum.        Chelee 
rufescentes,  glabra?  et  loeves.    Sternum  fu8C0-pupureum,incequale 
et  valde   coriaceo-granulosum.     Pedes  fusco-olivacei,  femoribus 
dilutioribus   et  luteis  sed  fusco-vittatis.     Tuberculum  genital e 

simplex,  breve,  ovato-transversum,  nigro-nitidum . 
A    P.   taprobanico  E.    Sim.,    cui    affinis   est,   imprimis     differt 

tuberculo    genitali    altiore    et     minus     transverso,    subrotundo, 
pictura  corporis  obscuriore  sed  sterno  rufulo  baud  nigra. 

Jalor :  Bukit  Besar. 

68.  Theeidiosoma  nebulosum,  sp.  riov. 

2  .  Long.  2  mm. —  Ceplialoiliorax  lewis  et  nitidus,  fidvo-olivaceuc, 
parte  cepludica  confuse  infuscata,  regione  oculorum  nigra. 
Oculi  medii  postici  a  sese  subcontigui.  Oculi  quatuor  antici  a 
scse  subcontigui,  medii  nigri,  later alibus  albis  vix  majores. 
Area  quatuor  mediorum  subdirecta,  longior  quam  latior  et 
subparallela,  oculi  medii  antici  p>osticis,  minores.  Abdomen 

magnum,  subglobosum,  atro-olivaceiun,  zonis  transversis  paulo 
dilutioribus  vix  expressis  atque  antice  maculis  magnis  obliquis 

bin's  convergentibus  edbo-punetatis supra  notatum,  subtus  atrum. 
Sternum  nigrum,  in  medio  late  dilutius  et  rufcscens.  Chelee 

pedesque  obscure  olivacei,  coxis  femoribusque  (a/Ace  excepto) 
dilutioribus  et  ttstaceis.  Pedes  breves,  parce  sed  longe  setcsi. 
Tuberculum  genitede  maximum  fere  Tberidiosomatis  gemmosi 
L.  K.,  transversim  ovatum,  antice  leeve  et  rufulum,  postice  fovea 
magna  testacea  semicircidari,  marginata  et  apice  minute  excisa, 
notatum. 

Jalor :  Biserat. 

A  T.  picteti  E.  Sim.  (ex  Java)  et  fasciato  Workman  (ex  Singa- 
pore) prassertim  differt  abdomiue  cingulo  aryeuteo  careute. 

69.  ANDASTA  CYCLOSINA,  sp.  UOV. 

5  .  Long.  3*5  mm. — Cephalothorax  Icevis  et  nitidus,  atro-olivaccus, 
parte  thoracica  vitta  media  lata  fulvo-rufula  nolata,  cephahca 
angusta  et  longa,  antice  leviter  attenuala,  postice  a  thoracica 
sulco  tenui  semicircidari  discreta,  f route  angusta,  regione  oculari 
postice  leviter  depressa.  Oculi  quatuor  postici,  prevsertim  medii, 

maximi,  inter  se  anguste  et  fere  aque  distantes  (spatiis  inter- 
ocularibus  cadis  mediis  triplo  minoribus).  Oculi  antici  in 
lineam  rectum,  inter  se  subcontigui,  medii  nigri  lateralihus  albis 

majores.  Area  quatuor  mediorum  sidquadrata,  antice  valde 
prominula,    supcrne    COnvexa.       Clypeus    oculis    mediis    anticis 
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latior,  sub  oculis  leviter  depressus.  Abdomen  longius  quam 
latins,  supra  deplanatum,  antice  rotundum,  postice  sensim 
attenuation  et  pone  mamillas  in  tubercuhtm  obtusum  pro- 
ductum,  supra  parce  et  longe  albido-pilosum,  nigrum,  antice 
macula  maxima  testacea,  utrinque  lobata  et  vittam  medium  albo- 
punctatam  includente,  notatum,  subtus  atrum  vel  testaceum  et 
vitta  fused  lata  notatum,  mamillre  inferiores  rufulce  extus 
fusco-vittato1,  reliquce  testaeece.  Sternum  fusco-rufescens,  nigri- 
canti-marginatum.  Pedes  breves  et  robusti,  sat  longe  setosi  hand 
aculeati,  littei,  femoribus  tibiisqve  anticis  apice  late  nigris, 
reliqins  minute  fusco-notatis,  coxis  scepe  macidatis.  Plaga 
genitalis  parva,  rufula,  unco  vigro  gracili  et  brevi  recto  sed 
apice  minute  uncato  munita.  Chelarum  margo  superior  dentibus 

quatuor  valde  iniquis,  1°  et  2°  parvis,  8°  multo  longiore  et 
acuto,  ultimo  mediocri,  margo  inferior  dentibus  binis  validis  et 
subcequis  instructi. 

Perak :  Gunong  Inas. 
Ah  A.  semiargentea  E.  Sim.  (ex  ins.  Taprobane)  imprimis  differt 

magnitudine  multo  majore,  abdomine  postice  acuminato  et  pro- 
ducto,  oculis  quatuor  posticis  inter  se  sequidistantibus,  et  plaga 
genitalis  unco  munita. 

Familia  Thomisidz 

70.  Amtctjea  forticeps  (0.  P.  Cambridge). 

Amycle  forticeps  0.  P.  Cambr.,  in  Pr.  Zool.  Soc.  Lond.  1873, 

p.  122. 
Xawng-Chik. 

Espcce  tres  commune  a  Ceylan,  indique'e  aussi  de  Singapore,  de Birmanie  et  de  Java. 

Zygometis,  no  v.  gen. 

A  Runcinia  cui  ajjinis  est  imprimis  differt  cephalothor ace  piano, 
haud  longiore  quam  latiore,  utrinque  ample  rotundo,  oculis 
mediis  posticis  et  anticis  a  lateraldnis  quam  inter  se  multo 
remotioribus,  ocidis  quatuor  anticis  in  lineam  rectum,  tibiis 

quatuor  anticis  omnino  muticis,  metatarsis  acideis  4-4  tantum 
armatis,  abdomine  brevi,  antice  posticeque  recte  ir •uncato,  postice 
ampliato  fere  Thomisi. 

71.  Zygometis  obibtulata,  sp.  uov. 

2  (pullus).  Long.  5  mm. —  Oephalothorax  latvs,  utrinque  ample 
rotundns,  planus,  fronte  late  truncata  subcarinata,  uirinque 
unit  oeuhim  lateralem  posticum  minute  turbinate,  subtilissime 
coriaceus  it  granulis  nigris  minutissimis,  in  parte  thoraeica 
tineas  radiantes,  abbr.evia.tas  designantibus,  ornatue,  pallide 
Jhims,  regions  oculorum  alba  sed  antice  limn  <.*  Hi  fusca,  oculos 
anticos  includente,  limitata,  /mrt(  cephalica  lineis  binis Jlexuosis, 
thoraeica  maculis  submarginalibus  iniquis  </  laciniosis  albo- 
opacis  ornatis.     Abdomen  paulo  latius  quam  longius,  postice 
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valde  ampliatum,  antice  postice<pie  recte  sectum,  supra  fulvo- 
cinereo-testaceum  leviter  albido-variegatum  et  jjostice  in  declivitate 
vitta  transversa  lata  fusca  notatum,  granulis  nigris  paucis 
conspersum,  subtus  albidum.  Chela:,  partes  oris,  sternum 
pedesque  pallide  JJavida,  pmtellis  quatuor  anticis  superne  macula 
obliqua,  tibiis  subhts  annuh  submedio,  metatarsis  targisque 
subtus  vitta  obliqua  fusco-olivaceis  notatis,  tibiis  muiicis,  meta- 

tarsis V  paris  aculcis  inferioribus  4-4  interioribus  (superioribus) 
minoribus,  metatarsis  2'  paris  aculeis  4-4,  extcrioribus  (inferi- 
oribus)  minoribus,  instructis. 

Perak  :  Gunong  Inas. 

Familia  Clubionidj;. 

Subfaruilia  Selenopin^e. 

72.  Selenops  aculeatus,  sp.  nov. 

2  .  Long.  7  mm. — Cepihalothorax  planissimus,  latior  quarn  longior, 
pallide  fulvus,  tenuiter  fusco-marginatus,  marghie  frontali  ad 
oculos  nigra,  Jlavido-sericeo  pubescens,  ad  marginem  huge  et 
valde  crinitus.  Ocidi  quatuor  antici  a  sese  contigui,  in  lineam 
subrectam  vix  recurvum,  medii  lateralibus  evidenter  minores. 
Ocidi  exteriores  minutissimi  albi  et  ovati  a  lateralibus  anticis 

parum  distantes.  Oculi  2^ostici  utrinque  prominuli  reliquis 
ocidis  majores.  Abdomen  planissimura,  longius  quam  latius, 

pallide  fulvum,  Jlavido-sericeo  pubescens,  postice  anguste  fusco- 
marginatum.  Sternum  pedesque  lutea,  femoribus  1'  paris  subtus 
usque  ad  basin,  femoribus  2'  paris  ad  ajricem  late  nigricanti- 
jdagiatis,  tibiis  metatarsisque  superne  minute,  puree  et  inordinate 
fusco-variatis,  tibiis  quatuor  anticis  aculeis  7-7  {interioribus 
longioribus),  metatarsis  aculeis  5-5  subtus  armatis.  Plaga 
genitalis  nigra,  fovea  testacea  magna,  postice  ampliata,  truncatu 
et  tubercula  minuta  ovata  et  obliqua  includente,  impressa. 

Perak  :  Gunong  Inas. 
A  S.  montigena  E.  Sim.,  cui  prsesertim  affinis  est,  imprimis 

differt  magnitudine  minore,  tibiis  metatarsisque  auticis  aculeis 
nurnerosioribus  instructis  (in  S.  montigena  metatarsis  anticis 
3-3  aculeatis). 

Subfamilia  Sparassin.e. 

73.  Heteropoda  regia  (Fabr.). 

Heteropoda  venatoria  auct.  (non  Aranea  venatoria  L.). 
Perak.     Kelantan.     Raman.     Patalung. 
Kepandu  dans  les  regions  tropicales  du  monde  entier. 

74.  Heteropoda  leprosa  E.  Simon. 

Heteropoda  leprosa  E.  Simon,  in  Ann.  Mus.  civ.  Gen.  xx.  1884, 

p.  336. 
Perak:  Ulu  Sclama.  Kelantan:  Kuala  Aring.  Jalor :  Bukit 

Besar. 
Decrit  de  Birmanie. 
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75.  Heteropoda  sexpunctata  E.  Simon. 

Heteropoda  sexpunctata   E.  Simon,  in  Bull.   Soc.   Zoo].   Fr.   x. 
18S5  (p.  14;. 

Ligeh. 
Decrit  de  l'Inde  Centrale. 

76.  Spariolexus  Tigris  E.  Simon. 

Spariolenus  tigris  E.  Simon,  Eev.  Sparass.  1880,  p.  61. 
Jalor :  Biserat. 

Decrit  du  Bengale. 

77.  Sparassus  axxandalei,  sp.  nov. 

2  .  Long.  11  mm. — Cephalotliorax  convexus,  vix  longior  quam 
latior,  /route  lata,  fulvus,  aVndo-sericeo  pubescens,  regione 
frontali  leviter  obscuriore  et  rufescenti-tincta.  Oculi  quatuor 

antici  in  lineam  plain7  rectum,  inter  se  fere  cequidistantes 
(spatiis  mterocularibiis  oculis  paulo  minoribus),  medii  lateralibus 
paulo  majores.  Oeidi  quatuor  postici  multo  minores  et  inter  se 
subosquales,  in  lineam  latiorem  vix  procurvum,  a  sese  late  et  fere 
ceque  separati.  Area  quatuor  mediorum  circiter  ceque  longa  ac 
lata  et pjostice  quam  antice  angustior,  medii  antici posticis  saltern 

duplo  majores.  Glypeus  oculis  mediis  anticis  angustior.  Abdo- 
men oblongum,  fulvum,  crebre  et  longe  sericeo-pubescens,  supra 

in  dimidio  apicali  Tinea  media  fusca  exili  notatum,  subtus 

concolor.  Chelce  validce  et  convexce,  nigro-rufescentes,  Iceves  et 
puree  crinitce,  margins  inferiore  sulci  dentibus  validis  quatuor 
contiguis,  ultimo  reliquis  paido  minore,  armato.  Partes  oris 
castanece.  Pars  labialis  convexa,  evident er  latior  quam  longior. 

Sternum,  pedes-maxillares  pedesquc  lutea,  tarso  pedum-maxil- 
larium  metatarsis  tarsisque  pedum,  prasertim  anticis,  obscuri- 
oribus  et  rufulu-dnctis,  tarsis  cunctis,  metatarsis  anticis  usque 

ad  basin,  metatarsis  4* parts  ad  apicem,  longe  et  crebre  cinereo- 
scopidatis,  aculeis  ordinariis  longis.  Plaga  genitalis  magna, 
fulva  et  nitida,  parallela,  postice  truncata,  in  parte  secunda 
sidco  longiindinali  divisa. 

Nawn^-Chik  :  Ban. 
Trouve  dans   une  coque  de  tissu  tres  resistant  logee  dans  une 

feuille  roulee  et  contenant  un  coeon  ovigere  globuleux  de  tissu 

simple  et  assez  mince  applique  sur  les  cent's. 

7-.  Ehitimna  x.ymhopus,  sp.  nov. 

2  .  Long.  21  mm. — Ccphalothorax  latior  quam  longior,  nigro- 
pieeus,  postice  in  dedivitate  paulo  dilutior  <f  rufescens,  albido- 
luteo- pubescens  et  longe  hirsutus.  Oculi  medii  antici  lateralibus 
paulo  majores  et  u  lateralibus  quam  inter  se  circiter  \  remotiores. 
Abdomen  ovatwn,  antics  leviter  emarginatum,  supra  crebre 

flavido-pubi'sri-iis  et  setis  erectis  longissimis  pallide  flavidit 
oonspersum,  antice   lineoUs   binis  oonvcrgentibus,  dein    macula 
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ovata  vel  subrotuuda,  postice  arcubus  transversis  seriatis  tenuibus 
et  utrinque  evanescentibus,  nigricantibus  supra  ornatum,  subtus 
crebre  fulvo-pubescens,  regione  ventrali  Knew  nigricantibus  binis 
leviter  incurvis  notata.  Chela;  validissinue  et  convexaj,  nigra', 
nitidoe  et  glabra',  sed  marginibus  sulci  longe  et  crasse  rubro- 
pilosis,  inferiore  dentibus  trinis  subcontiguis,  1°  paulo  minore 
armato.  Partes  oris  nigra'  ad  marginem  crasse  rubro-pilosce. 
Sternum  coxceque  nigra,  nigro-setosa.  Pedes  crassi  et  longi, 
fusco-picei,  supra  fulvo-pilosi  et  longe  hirsuti,  subtus  patellis 

n'ujris,  femoribus  tibiisque  crebre  et  longe  fiavo-pilosis  et  hirsufis, 
sed  femoribus  cunctis  annulo  apicali,  tibiis  l1  paris  anwulo  sub- 
apicali,  rcliquis  tibiis  annulin  binis  nigris  omatis,  metatarsis 
tarsisque  usque  ad  basin  crasse  nigro-scopulatis.  Pedes-maxil- 
lares  nigri,  nigro-pilosi.  Plaga  genitalis  subrotunda,  rubro- 
nitida,  costis  parvis  trinis,  lateralibus  antice  divergentibus, 
notata. 

Kelantan :  Kuala  Aring. 
A  R.  ingenti  E.  Sim.  (ex  Java),  cui  affinis  est,  imprimis  differt 

oculis  mediis  antieis  a  sese  minus  distantibus,  femoribus  tibiisque 

subtus  flavo  (haud  albido)  pilosis,  tibiis  l1  paris  annulo  nigro 
singulo  notatis  et  plaga  genitali  rubra  haud  nigra. 

79.  Seramba  pennata,  sp.  nov. 

S  .  Long.  9  mm. — Cephalothorax  late  ovatus,  antice  valde  attenu- 
atits,  front e  sat  angusta,  fulvo-rufescens,  lewis,  parce  albido- 
pilosus,  linea  marginali  vittisque  dorsal ibus  binis  latis  et  dentatis, 
tenuiter  fusco-reticulatis  parum  expressis  notatus.  Oculi  antici 
in  linea m  leviter  procurvam,  inter  se  ceque  et  sat  anguste  distantes 
{spatiis  interocularibus  oculis  minoribus),  medii  lateralibus 
majores.  Oculi  postici  multo  minores,  in  lineam  latiorem  leviter 
procurvam,  inter  se  subeequales  et  fere  (equidistant es.  Area 
quatuor  mediorum  latior  quam  longior,  medii  antici  posticis  fere 
duplo  majores.  Abdomen  sat  anguste  ovatum,  postice  attenuatum, 
testaceum,  supra  utrinque  valde  nigricanti-maculatum,  antice 
vitta  longitudinali,  postice  arcubus  transversis  fuscis  seriatis, 
apicem  versus  sensim  minoribus  et  scpe  confine  it  fib  as,  supra 
ornatum,  subtus  parce  fusco-punctatum.  Mamillce  inferiores 
testacece,  superiores  fuscce.  Chela1,  sternum  pedesque  fulvo- 
rufescentia.  Chelce  sat  debiles,  margine  inferiore  sulci  dentibus 
minutissimis  6  armato.  Tilda'  anticce  aculeis  iaferioribus  longis 
(ajiicalibus  minoribus)  6-6  et  utrinque  lateralibus  minoribus 
binis,  metatarsis  aculeis  inferiorihus  longissimis  2-2,  lateralibus 
exterioribus  trinis  iuterioribus  binis  instructis.  Pedes-maxillares 
lutei.  tibia  rufescenti,  tarso  balboque  fuscis  nigrisve ;  tibia 
patella  breviore  et  latiore,  supra  et  extus  valde  ampliata  et 
apophysibus  nigris  iniquis  armata,  apophgsi  superiore  subrecta, 
crassa  apice  leviter  arcuata  et  truncata,  media ;  pauhdum  sinuosa 
et  acutissima ,  inferiore  minore  et  dentiformi  ;  tarso  late  ovato, 
extus  amp>le  rotundo,  intus  subrecto  ;  bulbo  magno. 

Nawnc-Clnk. 
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Subfamilia  Clubioninje. 

80.  (?)  Chieacanthium  melajstostoma  (Thorell). 

Entittha  melanostoma  Thorell,  Descr.  Cat.  Spiel.  Burma,  1895, 

p.  44. Jalor :  Biserat. 
Decrit  de  Birmanie. 

81.  Chieacanthium  caudatum  (Thorell). 

Entittha  caudata  Thorell,  in  Ann.  Mus.  civ.  Gen.  xxv.  1887, 

p.  58. 
Patalung  :  Ban-Kong-Rak. 
Decrit  de  Birmanie. 

82.  Matidia  aeeia  E.  Simon. 

Matidia  aeria  E.  Simon,  in  Ann.  Soc.  ent.  Fr.  1896,  p.  503. 

Patalung :  Ban-Kong-Rak. 
Espece  trcs  repandue,  decrite  de  Jolo  (Philippines). 

Subfamilia  Ctenin.e. 

83.  Ctenus  valvulaeis  V.  Hasselt. 

Ctenus  valvularis  V.  Hasselt,  in  Midd.-Sum.  etc.,  Ar.  1882, 
p.  45,  tab.  v.  f.  12. 

Ctenus  valvularis  Thorell,  St.  Rag.  Mai.  etc.  iv.  2,  1891-92, 
p.  135. 

Jalor :  Biserat. 

Decrit  de  Sumatra,  indiquc  depuis  de  Java. 

84.  Caloctenus  oeeus,  sp.  nov. 

2  .  Long.  10  mm. — Cephalothorax  ovatus,  parte  cephalica  attenuata 
et  antice  leviter  acclivi,  thoracica  eonvc.va,  stdco  profunda  et 
longo  secta,  fusco-olivaceus,  vitta  media  Integra  et  fere  parallela, 
lineaque  subrnarginali  angustiore  et  flexuosa  dilutioribus  albo 
fulvoque  pilosis  ornattu.  Ocidi  medii  areum  hand  longiorem 
quam  latiorem  et  antice  quam  postice  multo  angustiorem 
occvpanteg,  antici  posticis  fere  duplo  minores.  Oeuli  laierales 
antici  parvi  ovati  et  albi  prope  marginem  inferiorem  oculoru.ni 
mediorum  posticorum  siti.  Clypeus  verticalis  planus,  area 
oculorum  mediorum  oirciter  a  ■•puluius,  fuscus,  atrinqtu  dilutior. 
Abdomen  oblongum,  supra  atrum.  obscure  cervino-cinereo- 
pubescens,  vitta  media  sat  angusta,  an/ice  acuminata,  postice 
leviter  ampliata  et  dentata  albido-fidvoque  />ilosa  et  ufrinqvA 
ptmctis  nigris  eeriatie  4-5  notatum,  subtus  pauh  dUutius  et 
obtewt  cingreo-pubeecuu.  Chela  longos,  cylindrata,  fusco- 
rufuln.  Icevet  et  nitidce,  margins  inferiors  sulci  quinqttedenfato. 
Partes  oris  futvo-rufulos,  />nr.s  labialis  infuscata,  convexa, 
cirdter  ceqiu  longa  ac  lain,  dimidiwm  laminamm  haud  attingens 
et  apict  truncata.     Sternum  pedeequi   fulva.     Pedes  longissimi 

5* 
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et  qracillimi,  tiblis  anticis  aculeis  pronis  longissimis  (apicalibus 
minoribus)  8-8  vel  9-9,  metatarsis  aculeis  similibus  4-4  subtus 
instructis.  Tubercidum  genitale  paulo  latins  quam  longius, 
rufulum,  in  medio  valde  crinitum  utrinque  incisura  vel  fovea 
parva  impressum. 

Jalor :  Bukit  Besar. 

Subfainilia  Liocraninje. 

85.  Teutamus  politus  Thorell. 

Teutamus  politus  Thorell,   in   Ann.  Mus.  civ.  Gen.   2  ser.  x. 
(1890),  p.  281. 

Perak :  Gunong  Inas,  Ulu  Selaina. 
Decrit  de  Pinang. 

Familia  Pisaueidi. 

86.  Hygropoda  longimanus  (Stoliczka). 

Dolomedes  longimanus  Stoliczka,  in  Journ.  As.  8oc.  Beng.  xxxviii. 
pt.  2,  p.  218,  tab.  xx.  f.  3. 

Raman  :  Kota  Bharu. 

Decrit  du  Bengale. 

87.  Thalassius  albocinctus  (Doleschall). 

Dolomedes  albocinctus  Dol.,  in  Verb..  N.  V.  Ned.  Ind.  v.  1859, 

P-9-. 
Titurius  marginellus  E.  Simou,  Ann.  Mus.  civ.  Gen.  xx.  1884, 

p.  329. 
Banian  :  Kota  Bharu.     Kelantau :  Kuala  Aring. 

Repandu  dans  l'Indo-Chine,  la  Birmanie  et  uue   partie   de  la Malaisie. 

88.  Dolomedes  paroculus,  sp.  nov. 

2  (subadulta).  Long.  18  mm. — Cephalothorax  fusco-olivaceus, 
breviter  cervino-pubescens,  utrinque,  prope  marginem  et  antice 
in  clypeo,  maculis  parvis,  iniquis  et  inordinatis  albo-pilosis, 
vittam  latum  confusam  designantibus,  in  medio  vitta  longitudinali 

jlavido-pilosa,  in  parte  cephalica  lata  et  linea  media  exili  secta, 
in  parte  thoracica  abrupte  angustiore,  ornatus.  Oculi  quatuor 
antici  inter  se  a'qui  et  fere  cequidistantes,  medii  leviter  prominidi. 
Oculi  quatuor  postici  maximi  in  lineam  valde  recurvam, 
laterales  prominidi,  medii  a  lateralibus  quam  inter  se  remotiores 
(spatio  interocidari  oculo  plus  duplo  minore)  et  spatium 
transversum  ocidorum  linea  antica  tota  non  multo  angustius 
occupantes.  Area  quatuor  mediorum  circiter  a'que  longa  ac 
lata  et  antice  quam  postice  multo  angustior,  medii  antici 
posticis  plus  triplo  minores.  Clypeus  subverticalis,  area 
ocidorum  mediorum  latior.  Abdomen  magnum,  ovatum,  obscure 
ftdvum,  cervino-pubescens,  antice  linea  media  angusta  dilutiore, 
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utrinque  et  prcessrtim  postice  maeulis  parvis  lineolisque  ftexuosis 

albo-pilosis  omatum,  subtus  concolor.  Chela'  longce,  parallels, 
fusco-rufuke,  crebre  et.  longe  albido-Mrsutce,  vnarginibus  sulci 
longis,  inferiore  dentibus  quatuor,  1"  reliquis  paulo  majore, 
armato.  Sternum,  partes  oris  pedesque  olivacea.  Pedes  versus 
extremitates  sensim  obscuriores,  cervino-pubescentes,  macule 
albis  parvis  eonspersi  et  subannulati,  ccculeis  ordinariig,  validis 

et  longis  armati,  tars-is  yracilibus  subtus  setosis  utrinque 
anguste  scopulaUs. 

Raman  :  Kota  Bharu. 

Species  fere  inter  Dolomedem  et  Anoteropem,  oculis  posticis 
insiguiter  magnis,  exhnie  distincta. 

Eainilia  Lycosidi, 

89.  Paedosa  ieeetita  E.  Simon. 

Pardosa  irretita  E.  Simon,  in  Act.  Soc.  Linn.  Bord.  xl.  1886 

(p.  6). 
Ligeh. 
Decrit  du  Cambodge,  retronve  depuis  a  Saigon,  a  Singapore  et  a 

Borneo. 

90.  Paedosa  laldlawi,  sp.  nov. 

2  .  Long.  6  mm. —  Ceplialothorax  nigellus,  vitta  media  lata, 
ant-ice  oculos  baud  attingente,  in  parte  thoracica  leviter  dentata 
atque  attenuata  fulvo-rufula,  antice  fulvo-rufido  postice  albido- 
pilosa,  lineaque  submarginali  fulva  exili  et  dentata  ornatus, 
elypeo  in  medio  nigro  utrinque  dilutiore.  Oculi  antici  in 
lineam  procvrvam,  medii  evidenter  majores  et  a  sese  quam  a 
lateralibus  remotiores  {spatio  interoculari  ocido  haud  augustiore), 

lateralis  a  margine  clypei  quam  ab  oculis  magnis  ser.  2a  plus 
diijilo  remotiores.  Area  oculorum  quatuor  posticorum  postice 
quam  antice  latior.  Abdomen  oblongum,  nigellum,  area  media 
vel  vitta  latissima  dilutiore,  antice  albido  postice  fulvo-pilosa, 
antice  lineolisbinis nig risjiguram  acute  lanceolatamdesignantibus, 

postice  arcubus  transversis  fuscis  seriatis  albo-pilosis  ornata, 
supra  noiatum,  subtus  dilutius,  obscure  testaceum  albido-cinerco- 
pubescens.  Chela'  nigra'  vel  fuscos,  puree  albo-pilosa- .  Sternum 
nigrum,  albo-pilosurn,  scspe  antice  minute  testaceo-tnaculatum. 
Pedes  longi,  obscure  fulvo  -  rufescentes,  metatarsis  tarsisque 
dilutioribus,  coxis  infuscatis,  femoribus  annulis  nigris  quatuor 
valde  sinuosvs,  tibiis  valde,  metatarsis  vix  distincte  fusco-  vel 
olivaceo-annulatis,  tibiis  metatarsisque  anticis  acideis  tenuibus  et 
In, i, /is  1-1  aculeisque  ajncalibus  binis  multo  minorihus  subtus 
armutis,  Plaga  genitalis  ovato  transversa,  utrinque  nigra  sed 
jiilis  crassis  niveis  convergentibus  munita,  in  medio  depressa, 
late  foveolata  et  carinula  fulva  tenui  et  Integra  divisa. 

Perak  :   Ulu  Selama. 
A   P.  birmanica  Thorell  verisimiliter  affinis. 
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Farnilia  Oxiopidj;. 

91.  OXYOPES  L1NEATIPES  (C.    Koch). 

Sphasus  lineatipes,  C.  Koch,  Arachn.  x\.  L848,  p.  55,  fig.  1455. 

Oxyopes  lineatipes  Thorell,  St.  Bag.  Mai.  etc.  iv.  2,  1891-92. 
p.  190. 

Kelantan  :   Kuala  Aring. 

Espece  trc-s  repandue  en  Birmanie  et,  en  Malaisie. 

92.  OXYOPES  PATALONGENSIS,  Sp.  UOV. 

cJ .  Long.  10  mm. — Cephalothorax  alius  sat  brevis,  fronts  lata  et 
obtusa,  fvsco-ferrugineus,  pilis  simplicibus  pronis  fuscis,  versus 
marginem,  prcesertim  postice,  nigricantibus,  vestitus,  seel  zona 
marginali  incequali paUlo  dilutiore  et  subglabra  cinctns,  regione 
elypei  leviter  obscure  reticulata  (hand  lineata),  regione  oculomm 
nigra  et  flavido-pilosa.  Oculi  ordinarii.  Abdomen  sat  an- 
gustum,  antice  rotundum,  postice  valde  attenuatum  et  Cylin- 
draceum,  supra  nigrum,  obscure  olivaceo- pubescens  sed  utrinque 
vitta  niveo-pilosa,  laciniosa,  extremitates  haud  attingente,  mar- 

ginatum, subtus  antice  fulvum  et  aurantiaco-pubescens,  prceterea 

nigrum  et  lineis  tenuibus  trim's,  media  abbreviata,  albo-pilosis, 
oniatum.  Mamilla  nigra-.  Chela'  fvsco-ferruginea>,  leviter 
reticulata .  Sternum  fulvum.  Pedum  coxa>,  trochanteres  femo- 
raque  lutea,  antica,  subtus,  usque  ad  basin,  infuscata  et 
subvittata,  femora  postica  apice  infuscata,  reliqui  articuli  nigri- 
cantes  supra  puree  albo-pilosi,  sed;  tarsi  (prcesertim  antici) 
dilutiores  et  sublutei,  aculeis  ordiuariis  longissimis  nigris  armati. 
Pedes-iiia.fi/Iares  sat  breves  et  robusti,  nigri,  femore  utrinque 
dilutiore,  tibia  supra  ad  apicem  minute  albo-pilosa  ;  tibia 
patella  hand  longiore,  actus  ad  apicem  minute  dentata,  subtus 

depressa  et  apophysi  nigro-nitida  crassa  obtusissima  et  oblique 
costiformi  munita ;  tarso  magno,  supra  valde  convexo,  ad, 
apicem  breviter  acuminaio,  extus  ad  basin  breviter  promineuti  et 

anguloso. 
Patalung. 

Farnilia  Salticidx 

1°.  Salticidae  pluridentati. 

93.  Linus  fimbbiatus  (Doleschall). 

Salticus  fimbriatus  Dol.,  in  Verh.  N.  V.  Ned.  Ind.  v.  1859,  p.  22. 
Sinis  fimbriatus  Thorell,  St.  Bag.  Mai.  etc.  ii.  1878,  p.  270. 
Jalor :  Biserat. 

Espece  largement  distribute,  commune  dans  la  Malaisie  et  la 
Papuasie,  a  Ceylan  et  a.  Madagascar. 

Genus  Padillothorax  E.  Simon. 

A  Bavia  differt  eepthalothorace  humiliore  et  multo  longiore  ovato, 
parte    thoracica    quadrangulo     ocidorum    fere   duplo     longiore, 
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impressione  transversa  parva  sulcoque  remotis  submediis  munita, 
oculis  antieis  inter  se  contiguis  et  valid issime  iniquis,  cl/ypeo 
angustissimo     glabro,    oculis    lateralibus     antieis    et     postieis 
miuoribus. 

94.  Padillotiiorax  semiostrinus,  sp.  uov. 

<$ .  Long.  7*5  mm. —  Cephalotliorax  humilis,  longus  et  ovatus, 
rubro-castaneus  versus  marginem  infuscatus,  valde  coriaceo- 
vermiculatus  sed  parte  thoracica  in  medio  lasviore,  parte 
cephalica  antice  et  utrinque,  sub  oculis,  jyilts  albo-argenteis 
ornata,  thoracdca  vittis  mediants  binis  latis  subcontiguis,  lineaque 
marginali  exili,  edbo-argenteo-pilosis  deeorata.  Pili  ocidorum 
pauci  albidi.  Olypeus  angustissimus  nudus.  Abdomen 
angustum  et  longissimum,  supra  fusco-violaceum,  vitta  media 
lata  et  integra  luteo-testacea,  antice  lineis  postice  maculis 
seriatis  albo-argenteo-pilosis  marginata,  ornatum,  utrinque  in 
lateribus  antice  linea  recta  postice  lineis  obliquis  binis  albis, 
notation,  subtvs  fulvum,  mamillce  fnscee.  Ohelce  nigro-nitid«>, 
breves  sed  divaricates,  extus  convexos,  intus  subcostatce,  margins 
inferiore  stdci  depresso,  dein  valde  elevato  et  dentibus  seriatis, 
contiguis,  mediants  majoribus,  armato.  Partes  oris  nigra, 
lamina;  apice  truncate?,  convexo?,  sed  angido  compresso  et  leviter 
prominulo.  Sternum  luteum.  Pedes  V  parts  relicpds  multo 

longiores  et  crassiores,  femore  clavato,  tibia  longe  ovata,  fusco- 
castanei,  coxa  femoreepie  nigris,  tarso  luteo,  tibia  metatarsoque 
subtus  sat  longe  sed  parum  dense  nigro-ciliatis.  Reliqui  pedes 
pallide  lutei,  acideis  paucis  et  parvis,  ut  in  Bavia  ordinatis, 
muniti.  Pedes-maxillares  sat  parvi,  pallide  lutei,  crasse  cdbo- 
jiilosi ;  tibia  patella  breviore,  extus  ad  apicem  apophysi  sat 
longa,  antice  directa,  apice  nigra  et  acuta,  instructa. 

Jalor :  Biserat.     Kelantan  :  Kuala  Aring. 

95.  COPROCROSSA  '  POLITIYE^TRIS,  Sp.  DOV. 

d  .  Long.  4  mm. —  Cepludothorax  humilis  et  longus,  leviter  ovatus 
atro-purpureus,  prope  ocidos  niger,  supra  planus  et  glaber,  in 
medio  crebre,  antice  posticeque  parcius  impresso-punctatus, 
utrinque  in  declivitate  parum  dense  cdbo-pilosus.  Ocidi  antici 
inter  se  validissime  incequcdes  et  contigui,  medii  maxim i,  alti- 
tudinem  faciei  totam  ocmpantes.  Clypeus  nidhis.  Chela- 
brevissvmce,  nigra?,  reclinata>  et  antice  plana- \.  Abdomen  angustum 
et  longum,  teretiusculiem ,  supra  nigro-nitidum,  micanti-tinctum, 
glabrum,  sed  in  lateribus  zonis  obliquis  abbreviates  aTbo-pilosis 
ornatum,  subtus  atrum.  Sternum  et  partes  oris  nigro-nitida, 
In  mi  mi  extus  ad  apicem  prominuln  el  divaricata-  sed  obtuxn. 

Pedes  1'  paris  longissimi,  nigro-nitidi,  coxa  in  lateribus  et  subtus, 
metatarso  (bast  exceptd)  i<tr.s-t>t/in-  pallide  luteis,  femore  compresso 
longo,  patella  sat  parva,  tibia  longissime  ovata,  subtus,  in 
dimidio   apicdli,   aculeis  brevibus  sed   robustis  et  singulariter 

•procrossa—Stenodina  K.  Simon  (olim),  aomen  preeoocapatum, 
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elevatis  3-3,  armata,  metatarso  gracili  sat  longo,  prcesertvm  ad 
basin  curvato,  subtus  aculeis  miuntissimis  et  erectis  2-2  munito. 
Seliqui  pedes  pallide  lutei,  omnino  mutici.  Pedes-maxillans 
parvi  fusci,  apice  tarso  bulhoque  luteis;  tibia  tereti,  patella 
paulo  breviore,  ecetus  ad  apicem  apophyai  parva  acuta  et  leviter 
curvata  armata ;  tarso  tibia  multo  longiore  sed  via  latiore  ; 
bul bo  ad  basin  valde  convexo  et  subgloboso,  ad  apicem  stylo 
valido  nigro,  circulum  magnum  formante,  munito. 

Perak  :  Gunong  Inas. 

96.  Myrmarachne  annandalei,  sp.  now 

3  .  Long.  6'5mtn, —  Cephalothorax  niger,  opacus, pa/rce  et  tenuiter 
olivaceo  alboque  pabescens,  in  contractura  linea  fulva  sat  exili, 
valde  biangulosa  atque  in  medio  interrupta,  notatus,  parte 
cephalica  alia  superne  plana,  thoracica  cephalica  cequilonga  vel 
panlo  breviore,  in  medio  convexa,  antice  profunda  et  late  depressa 
nostice  declivi.  Oculi  antici  inter  se  valde  incequaUs  et  contigui, 
apicibns  in  lineam  rectum,  pilis  albis  longis  cincti.  Ghjpeus 
angustus,  fere  glaber.  Pediculum  abdominale  sat  breve,  superne 
visum  subquadratuin.  Abdomen  breviter  ovatum,  supra  scuto 
duriusculo  nitido  et  ylabro  nigro  omnino  obtectum,  subtus  atrum, 
mantillas  testaceoe.  Chelce  porrectce,  cephaloihorace  paulo  bre- 
viores,  superne  plana  et  muticce,  ewtus  dilatato-arcuatce,  fusco- 
rufulce,  valde  rugosce  et  parce  albo-pilosce,  margine  superiore 
sulci,  prope  apicem,  dentibus  trinis  subaquis,  1°  paulo  validiore 
et  uncato,  dente  minore  submedio,  dentibusque  parvis  binis 
remotis,  margine  inferiore  dentibus  minutissimis  6  vel  7,  api- 
calibus  inter  se  distantibus,  reliquis  appropinquatis,  instructis, 
ungue  ad  basin  atque  ad  apicem  curvato,  subtus  carinato  sed 
mutico.  Partes  oris  longissimce,  pars  labialis  fusca,  lamina 
dilutiores.  Sternum  angustum  fusco-olivaceum.  Pedes  tenues, 
obscure  olivacei,  patellis  tibiisque  anticis,  tarsia  posticis  tro- 

chanteribusque  4'  paris  dilutioribus ;  pedes  V  parts,  patella 
longa,  tibia  subtus  aculeis  7-7  longis  et  pronis  (apicalibus 
minoribus),  metatarsis  tibiis  multo  brevioribus,  aculeis  similibus 

2-2  munitis  ;  pedes  2!  paris  tibiis  aculeis  debilioribus  subtus 
armatis  sed  pedes  quatuor  postici  omnino  mutici.  Pedes- 
ma,i  i  Hares  fusco-cenei ;  femore  compresso  subtus  carinato;  patella 
tibia  tarsoque  superne  deplanatis  ;  tibia  patella  longiore,  versus 
apicem  sensim  et  valde  ampliata  subtriquetra,  extus  ad  apicem 

apophysi  gracili  sinuoso-arcuata  armata  ;  bulbo  ovato  simplici. 
Kelautan :  Kuala  Aring. 
M.  (Toxeo)  ma.villoso  C.  Koch  et  M.  (Saltico)  nemoreo  Peckliam 

sat  affinis. 

2°.  Salticidae  unidentati. 

97.  Chetsilla  versicolor  (C.  Koch). 

Plexippus  versicolor  C.  Koch,  Arachn.  xiii.  1846,  p.  103, 
f.  1165(d). 
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Mo  via  picta  C.  Koch,  Arachu.  xiv.  1S4S.  p.  72.  P.  1328 

(tfjn.). 
Chrysilla  versicolor  Thorell.  K.  8v.  Vet.-Ak.  llandl.  xxiv.  2, 

L891,  p.  117. 
Jalor:  Biserat.     Ligeh. 
Decrit  de  Bintang,  indique  depuia  de  Singapore,  de  Pinaug  et  de 

Sumatra. 

9s.   TlUVMA  BHAMOEN8I8  Thorell. 

Thiania  bhamoensis  Thorell,  in   Ann.  Mus.  civ.  G-enova,  xxv. 
LS87,  p.  357. 
Kelantan;  Kuala  Aring. 
Decrit  de  Birmauie. 

99.  Thiania  subserena,  sp.  nov. 

5  .  Long.  8  mm. —  Cephalothora.v  la'vis  et  nitidus,  niger,  'parte 
tkoracica  in  medio  vise  dilutiore,  utrinque  et  postice  sat  breviter 

pallide  luteo-pilosus,  antice  et  in  medio  squamulis  viridibus 
parvis  eonspersus.  Pili  oculorum  pallide  lutei.  Pili  clypei 
longissimi,  albidi.  Abdomen  longe  oblongum,  supra  nigro- 
ii  it  id.  am,  squamulis  parvis  et  longis  viridi-micantibus  consperswn 
|  fen  omnino  depile),  subtus  obscure  testaceum,  vitta  media  fusca 
lata,  postice  attenuata  et  mamillas  baud  attingente  notatum. 
Mamillce  nigros.  Ghelos  nigrce,  antice  deplanatce,  coriacecv, 
valde  et  inordinate  transversim  rugatos.  lartesoris  steruumque 
nigro-nitida.  Pedes  V  parts  reliquis  robustiores,  fusco-castanei, 
coxa  tarsoque  luteis,  femore  ad  basin,  tibia  patellaque  in  medio 
paulo  dilutioribus,  reliqui  pedes  lutei  femoribus  ad  apicem 

infuscatis  et  subannulatis,  tibiis  2'  et  3'  parium  ad  basin 
atque  ad  apicem  minute  fuscis  et  tibiis  2'  paris  subtus  nigro- 
vittatis.  Tibia  V  paris  subtus  aculeis  validis  et  longis  3-3  et 
utrinque  lateralibus  minoribus  binis,  metatarsus  aculeis  in- 
ferioribus  longis  et  validis  3-3  aculeoque  minore  exteriore 
apicali  instructi.  Tibia  2' paris  similiter  aculeata,  sed  meta- 

tarsus aculeis  inferioribus  2—2  et  utrinque  lateralibus  binis, 
basali  longiore,  armatus.  Plaga  genitalis  magna  rufnlu,  antice 
fovea  testacea  transversa,  acute  emargmata,  impressa. 

Perak  :  Ulu  Selama. 

100.    Bl  \N'"i;   DITBE8IPE8,  sp.  nov. 
9  .  Long.  \  mm. — Cephalothorax  niger,  subtilissinn  coriaceus, 
tupra  para  et  tenuissime  setosus,  utrinque,  in  declivitate,  parum 
densi  luteo-pubescens,  parte  thoracica  in  mid  in  />iiis  crassis 
pronis  niveis  vestita.  Pili  oculorum  et  faciei  lutei.  Pili  clypei 
longissimi  decumbantes  nivei.  Oculi  quatuor  antici  apicibus  in 
lineam  reotam,  inter  te  oontigui  et  raid,  inoequales,  medii 

ma.rinu  vi rid,-, < ,,, ,.  a i ',</, mien  oblongum,  atrum,  luteo-pubt  set  ns, 

ud  margiiwiit  o ni'irnm  ki lis  nil, is  longis ornatum.  Ghelce,  partes 
nris  sternumqui  nigra,  chela   antice  valdi  rugosa  it  par&  albo- 
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erinita?.  Pedes  V  paris  robustissimi,  femon  compresso  ei  latt 
clavato  nigro  sed  supra  fusco-rufulo  et  subvittato, patella  nigra, 
tibia  ad  basin  fusco-rufula  ad  apice/m  nigra,  metatarso  pallid e 
fusco-rufulo,  tarso  luteo,  patella  tibiaque  et  subtus  et  tutus 
longissime  et  sat  erebre  ulbo-setosis,  reliqui  pedes  omnino  lutei, 
aculeis  ordinariis  armati. 

Kelantan :  Kuala  Aring. 

101.  Hyllus  ianthinus  (C.  Koch). 

Plexippus  ianthinus  C.  Koch,  Aracbn.  xiii.  1846,  p.  07,  f.  L160. 
(?)  Plexippus  succinctiis   C.  Koch.    Arachn.   xiii.    1846,  p.   98, 

f.  1161. 

Ligeh. 
Repandu  en  Malaisie  et  en  Birmanie. 

102.  PSEUDAMYCUS   ALBOMACULATUS  (V.  HaSSelt). 

Amycus   albomacidatus  V.  Hasselt,  in    Midden-Sumatra,   etc., 
Aran.  p.  52,  tab.  iii.  f.  10. 

Perak  :  Gunong  Tnas.     Ligeh. 
Connu  de  Sumatra. 

103.  Plexippus  culicivoetjs  (Doleschall). 

Perak.     Jalor.     Rahman. 

Tree  repandu  en  Malaisie. 

104.  Plexippus  paykulli  (Audouin). 

Ligeh. 
Repandu  clans  toutes  les  regions  tropicales  et  subtropicales  du 

monde. 

3°.  Salticidae  fissidentati. 

Panysinus,  nov.  gen. 

Ah  Hasario  prassertim  differt  metatarsis  ant  ids  aculeis  inferioribus 
et  saltern  intus  aculeis  lateralibus  birds  instructis,  a   Chapoda 
Peckh.    differt   oculis   quatuor   antieis   a  sese   subcontiguis   et 
lineam  rectam  seu  subrectam  designantibus. — Typus  P.  niten 
E.  Sim. 

105.  Panysintjs  nitens,  sp.  nov. 

$  .  Long.  5  mm. —  Gephdloihorax  niger,  squamulis  lanceolatis  et 
striatis  viridi-aureis  erebre  vestitus,  parte  thoracica  linea  mar- 
ginali  exili  cdba,  linea  submarginali  paulo  latiore  lutea  et 
utrinque,  pone  ocidos,  macula  parva  alba,  notata.  Pili  oculorum 
densi  et  longi  flavi.  Clypeus  subglaber,  pares  albo-setosus. 
Abdomen  oblong um,  supra  atrum  et  cupreo-squamulatum,  zonis 
transvirsis  recti rvis  viridi-aureis  et postice  utrinque  macula  alba 
supra  omentum,  subtus  lutcum,  argeateo-micanti-squamidal to m . 
Chela  convent',  nitidce  et  glabrae,  sternum  et  partes  oris  fusco- 
olivacea,   clielarum    margine   superiors    dentibus   principalibus 
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hints  aquis  dentibusque  minoribus  bin-is,  inferiore  cannula  sat 
longa  fere  aqualiter  bifida,  armatis.  Pedes  lutei,  parte  nitido- 
squamulati,  femoribus  quatuor  antieis  subtus  late  nigricanti- 
vittatig.  Plaga  genitalis  fidvo-nitida,  utrinqui  area  magna 
subrotunda,  in  audio  earinula  triquetra  notata. 

Jalor :  Bukit  Besar. 

106.    LoLLIAXUS  PEBAKEXSIS,  S\).  110V. 

3  .  Long.  5-6  rant. — Cephalothoraos  niger,  subtiliter  coriaceus  et 
opacus,  /nlis  sim  plicibus  sed  crassis,  obtusis  et  pronis,  Jlavo- 
nitidis  jut  mm  dense  vestitus.  PUioculorum  flavi.  CI y pens  sub 
oculis  glaber,  ad  marginem  /tills  longissimis  uniseriatis  pallidr 

■flavidis  munitus.  Oeidi  antici  magni  el  contigui,  apicibus  in 
liiieatn  redum.  Clypeus  dimidio  oeulorum  mediorvm  paulo 

angustior.  Abdomen  breviter  ovation,  supra  fusco-piceum  et 
flavo-pdosum  sed  postice,  supra  mamiUas,  nigrum  et  subglabrum, 
sulrtus  paido  dilutius,  mantilla-  sat  longa  luteal.  Chela'  validce, 
glabra},  nigro-virescentes,  vcdde  coriacea  et  intus,  prope  apicem, 
valde  rugatce.  Partes  oris  fusco-picea.  Sternum  obscure 
fit] flint,  lavt  et  glabrum.  Coxa  trockanteresque  lutei,  antici 
paulo  obscuriores.  Pedes  V  paris  reliquis  robustiores  et  paulo 
longioreg,  nigricantes,  tarso  viae  dilutiore,  patella  tibiaque  supra, 
metatarso  ad  basin  Jiavido-pilosis,  subtus  sat  longe  sed  parcissime 
nti/ro-setosis,  tibia  acideis  inferioribus  mediocribus  3-3  et 
lateralibus  interioribus  binis,  metatarso  acideis  midto  longioribus 
2-2  subtus  armato  sed  acideis  lateralibus  carente.  Pedes  2' 
paris  fusci,  femore  ad  basin,  metatarso  tarsoque  luteis,  subtus 
similiter  aculeatis  sed,  tibia  utrinque  acideo  laterali  submedio, 
metatarso  acideis  lateralibus  interioribus  binis  armatis.  Pedes 

quatuor  postici  longitudine  fere  aqui  (iv  vix  longiores),  minute 

et  sat  parce  aculeati,  metatarso  3'  paris  aculeis  subbasilaribus 
binis  aculeisque  apicalibus  verticillatis  munito,  sed  metatarso 

4'  paris,  aculeis  apicalibus  parvis  binis  exceptis,  mutieo.  Pedes- 
ma. rill <t res  fidvo-rufuli,  breves  et  robusti ;  femore  crasso,  currnfo, 
subtus  ml  basin  obtuse  prominido  ;  patella  convexa,  baud  lonqiore 
quam  latiore  ;  tibia  patella  breviore,  extus  ad  apicem  apophysi 
i/ranli  longissima,  articulo  plus  duplo  longiore,  incurva  et 
antice,  secundum  tarsum  directa,  insigniter  armataj  tarso  longo, 
cylindraceo ;  bulbo  maocimo,  ad  basin  valde  prominulo  et  globoso, 
ad  apicem  sensim  atlenualo. 

Perak :  Ulu  Selama. 

107.    SlLEE  FULOHBB,  sp.  UOV. 

S  •  Long.  4  Him.  -  Cephalothorax  niger,  crebn  oUvaceo-pubescens, 
versus  marginem  late  dihttior  et  coccineo-pilosus  sed  lima 
marginali  eanU  nigra  pallide  viridi-squamulata  cinctus.  Pi/i 
oeulorum  albidi.  Clypeus  angustus  fen  nudue.  Abdomen 
angustum  longum  et  teretiusoulum,  nigrum,  supra  in  dimidio 
basali  late  coccirieo-pubescene  <t   maculis  quatuor  pallide  viridi- 
inintnli'iiis.  nnlici*  Inin/ix  obltquis  <'  n  f.ini/is  altCriS  m  i  nnfi/itts  ,  / 
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ovatis  decoratum.  in  parte  altera  violaceo-micanti  squamulatum, 
subtus  parce  micanti-squamulatwm  et  pone  pUcam  genitalem 
albido-pilosum.  Chela:  antiee  deplanatce,  valde  coriaceo-granu- 
loso>,  fusar  apice  sensim  rufulce,  wargine  inferiore  sulci  cannula 
longa  tenuissime  serrata  ei  obliqve  stela  cum  angulo  postico 
prowinulo  arniato.  Partes  oris  stemumque  obscurt  fulva, 
albido-pilosa  et  pare:  squamulata.  Pedes  V  pans  robusti, 
fidvo-rufuli,  patella  et  prwsertim  tibia  valdeinfuscatis,metatarso 
tarsoque  pallide  luteis,  pate/la  Icete  violaceo-micanti-squamulata, 
femore  clavato  subtus  ad  marginem  escteriorem  in  dimidio  a  /deal' 
tibia  et  subtus  et  supra  longissime  nigro-jimbriatig.  Meliqui 
pedes  graciliores,  lutei,  patellis  tibiisque  cunctis,  metatarsisque 
4  posticis  utrinque  tenuiter  fusco-lineeitis.  Pedes-maxillares 
lutei,  crasse  nigro-pUosi  ;  tibia  patella  breviore  haud  vel  vix 
longiore  quam  latiore,  ecctus  ad  apicem  apophysi  nigra  brevi, 
compressa  valde  uncata  atque  acuta  instructa,  torso  longe  ovato. 

Kelantan :  Kuala  Aring. 

108.  Haiimochirus  malaccensis  E.  Simon. 

Harmochirus  rnalaccensis  E.  Simon,  in  Bull.  Soc.  zool.  Fr.  1885, 

p.  441. 
A  typo  differt  magnitudine  duplo  majore. 
Kelantan :  Kuala  Aring. 

Ordo  PEDIPALPI. 

Familia  Taeantulidi. 

109.  Stygopiikyxus  ceeberus,  sp.  nov. 

Long.  20-28  mm. — Fusco-piceus,  abdomine pernio  dilutiore,  pedibus, 
saltern  sex  2^°sticis,  fulvo-rufulis,  tegumentis  cephalothoracis  et 
pedum-maxillarxum  subtiliter  rugosis  et  granulis  parvis  nigris 
conspersis,  abdominis  subtil  ius  rugosis, pedum  fmordtus  granulis 
minutis  nigris  seriatis  ornatis.  Pedes-maxillares  cephalothorace 
fere  triplo  longiores,  trochantere  intus  spinis  mediocribus  iniquis 
plurimis  atque  ad  marginem  apicalem  spina  multo  longiore 
arcuata  (71071  truncetta)  compressa  et  superne  leviter  et  obtuse 
serrata  armato  ;  femore  subtus  ad  marginem  superiorcm  spinis  5, 

1"  minore  et  obliquo  a  2°  fere  contiguo,  3°  reliquis  longiore,  5° 
minore,  ad  marginem  inferiorem  spinis  4,  2°  reliquis  longiore  ; 
tibia  (brachio)  ad  marginem  superiorem,  in  dimidio  apicedi, 
leviter  dilatata  spinis  longissimis  et  inter  se  subosquis  trinis, 

spinisque  minoribus  trinis,  1"  ante  spinas  principales,  2°  leviter 
uncata,  inter  spinas princ.  2"  et  3",  3"  apical  i.margine  inferiore 
spinis  4  et  inter  eas  spinis  parvis  numerosis  seriatis,  spina 

princ.  3"  reliquis  multo  longiore,  4°  apicedi  brevi  sed  crassa 
et  dentiformi ;  metatarso  (inanu)  utrinque  spinis  parvis  4 
(apicedihus  longioribus)  et  prope  basin  spina  longissima  et 
divaricata,  inferiore  simplici,  superiore  subramosa  subtus  ad 
basin  dente  brevi  sett  valido  et  leviter  retro  directa  armata, 
instruct  is. 
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A  S.  cavernicola  Thorell  prassertiin  drffert  tegumentis  corporis 

pedum-maxillarium  femorumque  subtditer  rugosis  et  parce  granu- 
losis, raagnitudine  multo  inajore,  spina  minore  inter  spinas 

principales  inarginis  superioris  tibia?  pedum-inaxillarium  et  ramulo 
inferiore  spinse  superiore  metatarsi  crassiore  et  divaricato. 

Jalor  :  Caves  (v.-vi.  1899),  Gua  Grlap  ("  Dark  Cave  "),  Biserat 
(26  v.  1899). 

110.  CataGjEus  rimosus,  sp.  nov. 

2  .  Long.  7  mm. — Fusco-piceus,  subtus  dilutior,  cepJialothorace 
leviter  rufido-variegato,  pedibus-maxillaribus  chelisque  rufescen- 
tibus,  pedibus  versus  apicem  sensim  fulvis.  Cephalothorax 
impresses  et  incequaUs,  subtditer  et  crebre  rugosus,  pttis  rufulis 
brevibus,  obtusis  et  subclaviformibus  conspersus,  margine  frontali 
angusta,  spinis  rufulis  quatuor,  medianis  longioribus,  munita. 
Segmenta  abdominalia  subtilissime  rugosa.  Pedes-ma.vdlares 
robusti,  subtditer  coriacei,  pilis  spiuiformibus  rufulis  conspersi ; 
trochanter  intus  spinis  parvis  2  vel  3,  ad  marginem  apicalem 
subtus,  spina  vel  apophysi  majore,  ad  marginem  inferiorem 
tridentato  spinaque  minore  armato  ;  femore  subtus,  ad  marginem 
superiorem,  S2)inis  4  inter  se  fere  cequidistantibus,  basali  paulo 
longiore,  apicali  minore,  ad  marginem  inferiorem  spinis  3,  basali 
longiore  ;  tibia  (brachio)  ad  marginem  superiorem  spinis  5  vel  6 

(basali  minutissimo  vel  obsoleto),  apicali  (6°)  mediocri,  sub- 
apicali  longissima  apice  acutissima  et  leviter  curvata,  3°  prce- 
cedenti  paulo  breviore,  reliquis  basin  versus  sensim  mi no  rib  us ; 
rnetatarso  (manu)  ad  marginem  inferiorem  spina  unica  submedia, 
ad  marginem  superiorem  aculeis  longis  acutis  et  leviter  curvatis, 
inter  se  subsimihbus,  armato  ;  tarso  (ungue)  ad  marginem  su- 

periorem, prope  basin,  spinis  minutissimis  binis  munito. 
A  Catagceu  pusillo  Thorell  imprimis  differt  manu  pedum- 

maxillarium  ad  marginem  superiorem  aculeis  binis,  inter  se  aequis 

armato  (in  G.  pmsillo  aculeo  2°  1°  multo  minore  atque  recto,  sec. 
Kraepelin,  Rev.  Tarant.  fig.  34). 

Kelantan :  Kuala  Aring. 

Famika  Theltphokida 

111.  Hypoctoncis  kraepelinj,  sp.  nov. 

2  •  Long.  30-32  mm. —  Geplialotliorax  segmentaque  dorsalia  ab- 
dominis nigro-opaca,  segmenta  veutralia  rufida  et  nitida,  pedes- 

maxillares  (coxis  exceptis)  nigerrimi  et  nitidi,  pedes  V  paris 
obscure  fusci,  reliqui  pedes  rufi.  CepJialofhorax  antice  sat  grosse 
et  crebre,  prceterea  tenuiter  granulosus,  antice,  ante  oculos 
laterales,  depressions  media  longitudinali  leviter  lanceolata, 
minus  granulosa  et  utrinque  costa  lata  obliqua  ,t  obtusissima 
I,iii  munita.  Tuber  oculorwm  mediorum  Iceve  et  n/itidum,  inter 
oculos  leviter  convewum  et  svbcostatum,  spatio  inter  oculos  medios 
oculo  no"  multo  latiore.  Segmenta  dorsalia  abdominis  opaca, 
mtnuU  et  para  granulosa,  cuncta  ad  marginem  posticum  granulis 
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minutissimis  densioribus  et  nniseriatis  munita,  segmenta  ventralia 
nitida.  Segmentum  an  ale  nitidum,  macula  albida  oculiformi 

parva  utrinque  munitum.  Pedes-maxillares  robusti,  niti- 
dissiiiii ;  trochantere  supra  dente  angulari  sat  valido  et  acuto, 
ad  marginem  (interior em  dente  simili,  ad  interiorem  dentibus 
triit  is  paulo  minoribus,  inter  se  ceqtds  1 1  cequidistantibua  armato  ; 
apophysi  tibiali  valida  sed  acuta,  ad  marginem  interiorem 
dentibus  sat  parvis  6-7  inter  se  cequidistantibus  (basalibus  binis 
minoribus),  ad  marginem  exteriorem  dente  apicali  minutissimo 
dentcque  subbasilari  paulo  mayor*  instructa.  Pedes  V  paris 
tarsi  articido  2°  plus  triplo  longiore  quam  latiore,  3°  saltern 
duplo  longiore  quam  latiore,  4°,  5°,  6°  paulo  brevioribus  inter 
se  subcequis.  Pedes  3'  paris  tibia  mutica.  Pedes  4'  paris  tibia 
aculeo  medio-apicali  sidAus  armata. 

Ab  hf.  saxatili  Oates,  qui  verisimiliter  affinis  est,  differt  imprimis 

tibia  3'  paris  mutica. 
Jalor  :  Biserat.     Kawng-Cbik  :  Bukit  Grab.. 

112.  Thelyphonus  ling  anus  C.  Koch. 

Thelyphonus  linganus  C.  Koch,  Arachn.  x.  1843,  p.  31,  f.  774. 
Thelyphonus  jahorensis  Oates,  in  Jo  urn.  Asiat.  Soc.  Beng.  lviii. 

1889,  p.  11. 
Thelyphonus  Knganus  Kraepelin,  Bev.  Uropygi,  1897,  p.  25. 
Perak  :  Ulu  Selama.     Kelantan  :  Kuala  Ariug. 

Ordo  SCORPIONES. 

Familia  Buihidi. 

113.  Aechisometrus  scltatus  (C.  Koch). 

Li/chas  seulatm  (scutillus)  C.  Kocb,  Arachn.  xii.  1845,  p.  3, 
f.  962. 

Isometrus  iveheri  Karscb,  in  Berl.  ent.  Zeitscbr.  xxvi.  1882, 

p.  184. 
Isometrus  messor  E.  Simon,  in  Ann.  Mas.  civ.  Genova,  xx.  1884, 

p.  371. 
Isometrus phipsoni  Oates,  in  J.  Bombay  Soc.  iii.  1888,  p.  248. 
Archisometrus  scutatus  Kraepelin,  in  Tierr.,  Scorp.  et  Ped.  1899, 

p.  44. 
Jalor:  Bukit  Besar.     Pataluug  :  Ban-Kong-Rak. 

Familia  Scoepionidi. 

114.  Pala}inj£us&ongimanus  (Herbst). 

Forma  angustimanus  Tborell. 

Patalung :  Singgora. 

Forma  thorelli  Pocock. 

Jalor:  Bukit  Besar,  Biserat,  Patani.    Patalung:  Ban-Kong-Rak. 
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115.  Hobmubus  austealasijs  (Fabricius). 

Perak:  Gutiong  Inas,  Ulu  Selarna.     Kelantan:    Kuala  Aring. 

Jalor  :  Biserat,  Bukit  Besar.     Patakmg  :  Ban-Kong-Eak. 

116.  HOEMUBUS  CAUDICULA  (L.  Koch). 

Ligeh. 

Familia  Ch^eeilidjs. 

117.  Ch.eeilus  teuncatus  Karsch. 

Chcerilus  truncatus  Karsch,  in  Mitt.  Munch,  eut.  Ver.  iii.  1879, 

p.  108  ;  Kraepelin,  he.  cit.  p.  163. 
Jalor :  Biserat.     Kelantan  :  Kuala  Aring. 

Ordo  CHERNBTES. 

Familia  Gabypid^e. 

118.  G-ABYPUS  PEESONATTIS,  Sp.   nOV. 

Long.  3-5  mm. — Sat  longus,  postiee  sensim  ampliatus,  subtiliter  et 
uniformiter  coriaceus,  pilis  carens  (?).  Cephalothorax  evidenter 
longior  quam  latior,  antice,  usque  ad  oculos,  leviter  attenuates, 
ante  oculos  abrupte  angustior,  longe  productus,  oblique  proclivis 
et  leviter  sulcatum,  prope  medium  vise  distincte  transversim  de- 

press'us.  Oculi  ittrinque  bini,  a  sese  juxta  contigui,  anticus 
postico  vix  minor.  Pedes-maxillares  longi,  sat  graciles,  subtiliter 
eoriaceo-rugosi,  digitis  setis  tenuissimis  paucis  munitis ;  tro- 

chanter brevissime  pediculato,  dein  lato,  convexo  sed,  intus  haud 
producto,  saltern  haud  longiore  quam  latiore ;  femore  longo, 
paralleh,  haud  pediculato  ;  tibia  femore  fere  ̂   breviore,  circiter 
cequilata,  basin  versus  sensim  et  longe  attenuata  ;  manu  tibia 
circiter  aiquilonga,  haud  duplo  latiore.  longe  ovata,  intus  quam 
extus  paulo  conoexiore ;  digitis  tenuibus,  leviter  curvatis,  manu 
saltern  haud  brevioribus. — Truncus  fulvo-testaceus,  regions 
frontali  fusca,  maculam  postiee  laciniosam,  formante,  segmentig 
abdominis  maculis fuscis  parvis  quadriseriatis  omatis.  Pedes- 
maxillares  fusco-olivacei,  digitis  pallidioribus  rufulis.  Pedes 
pallide  lutei  subpellucentes. 

Kelantan  :  Kuala  Aring. 

Familia  Chelifebij)!. 

119.  Ohblifeb  (Lampuociiebnes)  javands  Thorell. 

GheUfer  javanvs   Thorell,  in    Ann.    Mus.  civ.   Genova,   xviii. 
1882,  p.  37,  tab.  v.  f.  20-23. 

Kelantan  :  Kuala  Aring. 

Espt-ce  ti-L.s  rcpaudue  en  Malaisie. 

120.  <  '111,1.11  i.k  OOOOFHXLVB,  sp.  nov. 

Long.  4  mm. — Sat    depressus,  oephalothoraw  anophthalmus  (sed 
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antice  utrwqui  macula  testacea  oculiform i  niunitus)fusco-olivaceus 
vel  niger,  minute  et  crebre  rugosus,  sedpostice  (pone  sulcum  2um) 
albo-testaceu-i  atque  in  medio  fusco-maculatus,  sulci*  transversis 
biuis  tenuibus  et  rcctis,  1°  sub  medio,  cdtero  a  sulco  1°  atque  ad 
marginem  posticum  fere  ceque  remoto.  Segmenta  abdominalia 
supra  subtilissime  coriacea,  antica  testacea,  postica  infuscata, 
subtus  Icevia,  nitida  et  pallide  testacea,  pilis  simplicibus  tenu- 

ibus et  brevibus  conspersa.  Pedes- maxilla  res  longi  et  robusti, 
et  supra  et  subtus  levves  et  nitidi,  nigri,  digitis  rufulis,  pilis 
sivnpUeibus  tenuibus  et  sat  brevibus  conspersi  ,•  trochantere 
breviter  pediculato,  viae  longiore  quam  latiore,  supra  convexo 
et  obtueissimo ;  femore  crasso,  intus  recto,  extus  v aide  convexo, 
ad  basin  brevissime  et  abruptt  pediculato ;  tibia  ft  more 
eirdter  &que  longa  et  lata  {vel  vix  latiore),  longe  ovata,  ad  basin 
atque  ad  apicem  fen  aqualiter  attenuata,  intus  quam  extus 
convexiore,  ad  basin  breviter  pediculato ;  manu  tibia  latiore,  ad 
basin  globose,  apicem  versus  parum  attenuata,  digitis  robustis. 
curvatis,  manu  eirdter  aquilongis.  Pedes  breves,  hiteo-olivacei, 
subpeUucentes. 

Kelantan  :  Kuala  A  ring. 

Ordo  OPILIOJS'ES. 

1°.  Opiliones  plagiostethi. 

Synopsis  specierum. 
1.  Truncus  supra  muticus  spina  carens       2. 

Truucus  supra  spina  media  vel  spinis  duabus 
instructus          3. 

2.  Tuber    oculorum    bumile.       Pedum-maxil- 
larium  patella  intus  ad  apicem  ramulo 
longo  lnunita.     Pedes  nigricantestibiis  ad 
apicem  late  albis          Zaleptus  festiwts  Th. 

Tuber  oculorum  angustum  et  altum.  Pedum- 
maxillarium  patella  simplex  ramulo 
carens.     Pedes  nigricantes  concolores    ...      Vcrpulv.s  spumatus  s.  n. 

3.  Tuber  oculorum  Kupra,  ante  oculos,  dentibus 

sat  longis  binis  munitum.  Scutum  abdo- 
minale  spinis  duabus  armatum.  Patella 

pedum-maxillarium      intus     ad     apicem 
ramulo  longomunita        Gagrella  bicornigera  s.  n. 

Tuber  oculorum  muticum  vel  minute  bi- 
seriatim  dentatutn.  Scutum  abdominale 

spina  unica  armatum.  Patella  pedum- 
maxillarium  simplex  ramulo  carens          4. 

4.  Tuber  oculorum  humillimum,  saltern  duplo 

latins  quam  longius,  ad  basin  baud  augus- 
tatum.  Scutum  abdominale  antice  parce 

et  inordinate  granulosum,  postice  subti- 
lissime coriaceum,  spina  erassa  denticulis 

valiilis  scabrosa       Gagrella  semigranosa  s.  n. 
Tuber  oculorum  sat  altum,  versus  basin 

angustatum.  Scutum  abdominale  uni- 
formiter  granosum  vel  coriaceum,  spina 
graciliore  armatum          5. 
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5.  Tuber  oculorum  supra,  inter  oculos,  dentibus 
parvis   biseriatis  4-4  munituin.      Corpus 
omnino  nigrum        Gagrclla  patalungensis  s.  n. 

Tuber  oculorum  la?ve  et  muticum  nee  denta- 
tum  nee  spinulosum        6. 

6.  Tarsus  pedum-maxillarium  subtus  in  parte 
basalilineaspinularuinparvarum  armatus.     Gagrclla  illusa  s.  n. 
Tarsus  pedi.m-niaxillarium  muticus,  linea 
spinosa  careus          7- 

7.  Ti-uncus    niger,    abdomine    maculis     albis 
pulverulentis  albis  biseriatis  omato,  spina 
dorsali  la?vi  armato           Gagrclla  biseriata  s.  n. 

Truncus  late  fulvo-rufescens,  tubere  oculo- 
rum apice  nigro-£eneo,  scuto  abdominali 

in  medio  late  nigro-opaco,  spina  nigra 
minute  scabrosa  armato          Gagrella  atrorubra  s.  n. 

121.  Zalepti's  festivtts  Thorell. 

Zaleptus  festivus  Thorell,  in  Arm.  Mus.  civ.  Gen.  2a  ser.  vii. 
1889,  p.  611. 

Kelantan  :  Kuala  A  ring. 
Decrit  du  Tenasserim. 

122.  Gagrella  bicobxigera,  sp.  nov. 

Long.  3  mm, — Truncus  brevis,  subrotundug,  convexus,  rufo-cocci- 
neus,  tubere  oculorum  spinisque  abdominis  nigris,  crebre  et 
minute  rugosus,  sjrinis  duabus  gracilibus,  acutissimis  et  subtilissime 
rugosis,  antica  altera  paido  minore,  armatus,  margins  antico 
ceplialothoracis  longe  decUvi,  tubercuUs  rugosis  hints  geminatis 
munito.  Tuber  oculorum  modicealtum,  anticc  visum  multolatius 

quam  altius  et  basin  versus  angustius,  supra.,  inter  ocidos  pro- 
funde  sulcatum,  minute  granosum  et  ante  oculos  tuberculis  hints, 
erectis,  leviter  divaricatis  atque  obtusis  armalum.  Truncus  subtus 
cum  coxis  subtiliter  coriaceus  et  opacus.  Chelce  luteal,  laves  et 

nitidcB,  wrticulo  2°  (manu)  cylindrato.  Pedes-maxillares  Jut,  i. 
graciles  et  longi,  patella  supra  ad  apicem  convexa  sed  intus  hand 
producta  ramulo  carente;  tibia  saltern  quadruple  longiore  quam 
latiore.  Pedes  longissimi,  mutici  et parce  dentati,  obscure  fusci, 
coxis  trochanteribusaue  dilutioribus  sed  femoribus  ad  basin 
semirn  infuscatis  fere  nigris. 

Ligeh. 
A  Q.  bidentata  Thorell,  cui  verisimiliter  valcle  affinis  et  subsimilis 

est,  differt  (sec.  Thorell)  corpore  subtus  coriaceo  (haud  lrcve)  et 
femoribus  pedum  ad  basin  fere  nigris. 

123.  Gageella  illusa,  sp.  nov. 

Long,  lt*8  bmiu— Truncus  niger,  cephalothorace  utrinqut  macula 
mag, in  subtriqui  i rii,  scuto  abdominali  vittis  binis  longitudinalibus 
angustis,  sinuosis,  save  extus  dentatis  it  antia  abbreviatis  alibis 
it  pulverulentis  ornatus,  breviter  ovatus,  convexus,  creon  <i  sat 
mtnut<  granulosus,  spina  media  erecta,  graoiti  it  aoutissima 
omnino   lawi  (haud   granulosa)    armatus.       Tuber    oculorum 
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muticum,  nee  dentahtm  nee  spinostnn,  altu.m,  antice  visum,  liaucl 
Infins  quam  edtius,  versus  basin  angustius,  supra,  inter  oculos, 

prof" wit  sulcatum,  anil,  etpene  oculos  minute  et  obtuse  i>roim- 
iiul'im.  Regie  vi  ntralis  coxaique  'materia  subcerea  aJbida  omnino 
obtecto'.  Chela  leaves  et  nitida;,  fulvo-rufalce,  articulo  basedi 
infuscato,  apiccdi  cylindrato.  Pedes-maxilletres  mediocres, 
femore  patellaque  nigrieunUs^pratereafulwo-rufuM,  femore  subtus 
minute  et  inordinate  dentato,  patella  svtnplici  ramulo  carente, 
tibia  patella  paulo  longiore  et  gracilio re  sed  non  triplo  longion 
quara  latiore,  subtus  omnino  leevi  et  mutica,  torso  subtus  in 
dimidio  basali,  prope  marginem  interiorem,  linea  spin  via  rum 
parvarum  armato.  Pedes  longissimi,  nigri,  apia  m  versus  vix 
dilutiores,  minutissime  etparce  spinulosi. 

Jalor  :  Bukit  Besar,  in  eilvifl. 

124.  Gagrella  biseriata,  sp.  no  v. 

Long.  4*5  mm. — Truncus  niger,  cephaloihoraee  utrinque  meicidis 
albis  bin  is,  antica  subtriquetra,  alterei  (prope  tuber  oculorum  sita) 
I'linja,  obliqua  et  swpe  arcuata,  scuto  abdominali  utrinque  ad 
marginem  plus  minus  testaceo  plagieito,  suprra  meicidis  parvis 
(dbis  biseriatis  (5-5  vel  6-6)  ornato.  Tuber  oculorum  ahum, 
in/  basin  angustius,  supra,  inter  oculos, profunda  sulcatum,  baud. 
prominulum,  sed  ante  oculos  sa>pe  minute  dentatum.  Scutum 
crebre  granulosum,  spina  media,  erecta,  graeUi  et  aeutissima 
lavi,  baud  granulosa,  armatum.  Regio  ventredis  coxaque 
materia  subeerea  albida  obtecta.  Chela  laves  et  nitida,  fulvo- 
rufula,  articulo  basali  infuscato,  apicali  cylindrato.  Peeles- 
maxillares  mediocres,  femore  patelleique  nigrieautes,  praterea 
fulvo-rufidi,  femore  subtus  sat  minute  inordinate  et  crebre 
dentato,  peitella  simplici,  ram  "In  carente,  tibia  patella  paulo 
longiore  et  graciUore  sed  non  duplo  longiore  quam  latiore,  subtus 
nil  marginem  exteriorem,  prasertim  ait  basin,  spinulis  parvis 
armata,  tarso  omnino  mutico,  bid.  Pedes  longissimi,  nigri, 
apieem  versus  vix  dilutiores,  minutissime  etparce  spnmdosi. 

Perak :  Gunong  Inas. 

A  prsecedente,  cui  valde  affinis  est,  imprimis  differt  tibia  pedum- 
maxillarum  subtus  spinulosa  sed  tarso  mutico,  linea  granulosa 
carente. 

125.  Gagrella  pat \u  \i, exsis,  sp.  nov. 

Long.  4*5  mm. — Omnino  niger,  Truncus  breviter  ovatus,  conuexm, 
cephalothorace  segmentisque  abdominis  posticis  sat  subtiliter 
coriaceis  et  opacis,  scuto  abdominis  crebre  et  uniformiu  r  coriaceo- 
granuloso,  spina  media  erecta  sat  graeUi  et  aeutissima,  parce 
granulosa,  armato.  Tuba-  oculorum  sat  album,  versus  basin 
angustatum.  lure  sed  supra,  inter  oculos,  denticuUs  parvis 
biseriatis  4—4,  duobus  ante  oculos  reliquis  a  sese  svbeontiguis  et 
pone  oculos  sitis,  armatum.  Chela  b>ves  et  nitida,  articulo  2° 
(manu)  anguste  cylindrato  apieem  versus  paulo  dilutiore.  Pedes- 
maxillarts  modice  longi,  fusci  apicc  dilutiores,  femore  subtus 



1901.]  ARACHNIDA  OF  THE  "  SKEAT  EXPEDITION."  83 

minute  et  sat  crebre  denticulate,  patella  simplici  ramulo  carente, 
tibia  Jiaud  triplo  longiore  quam  latiore  subtus  minutissime  crebre 
et  inordinate  spinulosa,  tarso  leviter  curvato,  compresso,  apicem 
versus  levissime  ampliato,  tibia  cum  patella  simul  sumptis  midto 
longiore.  Processus  sternalis  coxceque  sat  grosse  sed  puree 
granosi,  segmenta  ventralia  abdominis  subtiliter  eoriaceis  haud 
granosis.  Pedes  nigricantes,  longissimi,  femoribus  minutissime 
inordinate  et  parce  spinulosis. 

Patalung :  Ban-Kong-Eak. 
A  G.  histrionica  Thorell,  cui  pra3sertiui  affinis  est,  differt  trunco 

sat  grosse  haud  subtiliter  coriaceo-grauuloso,  maculis  albis  carente, 
pedibus-maxillaribus  fuscis,  patella  simplici  ramulo  careute. 

126.  Gagbella  semigeanosa,  sp.  nov. 

Long.  4-8  mm. — Truneus  breviter  ovatus,  valde  convexus,  inter- 
d.um  omnino  niger,  interdum  fulvo-ferrugineo-variatus  (cephalo- 
ihorace  late  marginato,  scuto  abdominali  antice  lineis  hints 
sinuosis  postice  converge ntibus  et  postice  vitta  marginali  latissima 
et  dentata),  subtiliter  coriaceus  et  opacus,  parte  abdominali 
antice  grannlis  transversim  uniseriatis,  scuto  in  dimidio  anteriore 
granulis  similibus  inordinatis  sat  parce  consperso,  spina  media 
erecta,  crassa  sed  acuta,  fere  usque  ad  apicem  granulis  grossis 
et  iniquis  dentiformibus  instructa.  Tuber  oculorum  muticum, 
nee  spincsum  nee  dentatum,  insigniter  humile,  saltern  duplo  latins 

quam  altius,  ad  basin  Jiaud  angustatum  et  vix  sulcatum.  Chela7 
laves  et  nitidce,  fusco-rufula',  articulo  2°  (rnanu)  cylindrato. 
Pedes-maxillares  modice  longi,fusci  apice  dilutiores,femore  subtus 
minute  et  sat  parce  dentato,  patella  simplici,  ramulo  carente, 
tibia  haud  triplo  longiore  quam  latiore,  subtus  spinuMs  minu- 
tissimis  paucissimis  munita,  tarso  leviter  curvato,  compresso, 
apicem  versus  levissime  ampliato,  tibia  cum  patella  simid 
sumptis  multo  longiore.  Processus  sternalis  coxceque  sat  grosse 
sed  parce  granosi,  segmenta  ventralia  abdominis  subtiliter 
coriacea  et  granulis  parvis  transversim  seriatis  munita.  Pedes 
longissimi,  nigri,  metatarsis  tarsisque  dilutioribus  et  obscure 
fulvis,  interdum  pedes  fusco-rufuli  cum  basi  femorum  pateUisque 
nigricantibus,  femoribus  minutissime  inordinate  et  parce 

spimdosis. 
Jalor  :  Biserat,  Bukit  Besar.     Kelantau  :  Kuala  Aring. 
A  G.  ephippiata  Thorell  (ex  Sumatra)  verisimiliter  sat  affinis. 

127.  Gageella  atrorubra,  sp.  nov. 

Long.  4*5  mm. — Truneus  brevis  subrotundus,  valde  convexus, 
fidvo-rufescens,  scuto  abdominal i  cum  spina  nigro,  antice  et 
utrinque  testaceo-marginato,  maculam  magnum  subquadratam 
formante,  segmentis  postids  dorsalibus  nig, -is,  ulHmis  hints 
macula  media  albida  notatis,  cepTialothoract  fere  Icevi,  in 
declivitate  anteriore  minutissime  vise  distincte  <  tparcissime  rugoso, 
scuto  segmentisque  postids  <>i>(icix,  minutissime  et  regulariter 
granulosis,  */>inti  <i<>rs<t!,i  erecta,  /<m>/n,  >,■<*/  gracili  et  acutissima, 

6* 
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sublcevi,  parce  et  minute  scabra.  Tuber  oculorum  ad  basin 
lutewm  ad  apicem  nigro-ceneum,  longum,  reclinatum,  ad  basin 
valde  angustatum,  muticum,  nitidissimum  et  prof  uncle  sulcatum. 

Ghelce  luteal,  nitidep,  articulo  2°  (manu)  cylindrato.  Pedes- 
maxillares  mediocres,  fidvo-rufuli,  tarso  luteo,  femore  subtus  in 
medio  denticulis  parvis  triseriatim  ordinatis  munito,  patella 
tibiaque  utrinque  minutissime  et  parce  dentatis,  patella  simplici, 
intus  ad  apicem  leviter  convexa,  sed  ramulo  carente,  tibia  haud 
triplo  longiore  quam  latiorc,  tarso  gracili  compresso,  tibia  aim 
patella  longiore.  Coxa3  minutissime  et  peirce  granosa'.  Processus 
sternalis  segmentaque  abdominis  subUis  haud  granosa  fere  losvia. 
Pedes  longissimi,  fusco-ruftdi,  trochanteribus  femoribusque 
dilutioribus  sed  femoribus  41  paris  ad  basin  infuscatis,  spinulis 
minutissimis  et  inordinatis  consp>ersi. 

Perak  :  Gunong  Inas.     Kelantan  :  Kuala  Aring. 

Verpulus,  nov.  gen. 

A  Gagrella  differt  scuto  abdominedi  dorsali  mutico,  spinis  tubercu- 
lisque  carente  et  tubere  oculorum  altiore  quam  latiore,  ab  Hypsi- 
buno  Thorell  differt  tubere  oculorum  reclinato,  angusto  sed  apice 
leviter  ampliato  omnino  mutico  et  leeve,  et  pedibus-maxillaribus 
simplicibus,  patella  convexa  intus  haud  producta  ramulo  carente 
et  tibia  patella  haud  longiore. 

128.  Verpulus  spumatus,  sp.  nov. 

Long.  2*5 — 3  mm. — Truncus  brevis,  subrotundus,  minute  et 
crebre  rugosus,  niejer,  cephedothorace  materia  subcerea  jlavida 
crasse  obtecto,  htberculo  oculorum  sect  reclinato,  Icevi  et  mutico, 
altiore  quam  latiore,  apice  sensim  incrassato  et  subrotunelo,  inter 
oculos  haud  sulcata  sed  convexo,  ad  basin  rufulo  eid  apicem  nigro. 

Chela'  leaves,  articulo  basedi  nigro,  apicali  fuj/vo-rufulo  angusto, 
teretiusculo,  a  basi  haud  prominido,  digitis  apice  nigris.  Pedes- 
maxillares  simpKces  fusci,  tarso  fulvo,  pedella  convexa,  intus 

haud  promimda,  tibia  patellet  circiter  o'cpiilonga,  pernio  angus- 
tiore,  haud  triplo  longiore  quam  latiore.  Pedes  longissimi,  nigri, 
metatarsis  tarsisque  leviter  dilutioribus.  Processus  sternalis, 
coxae  segmentaque  abdominis  subtus  coriacea  et  opaca. 

Jalor :  Bukit  Besar. 

2°.  Opiliones  mecostethi. 

129.  Oncopus  truncatus  Thorell. 

Oncopus  truncatus  Thorell,  in  Ann.  Mus.  civ.  Genova,  2a  ser.  x. 
1891,  p.  764. 

Perak :  Gunong  Inas. 
Connu  de  Singapore  et  de  Pinang. 





0 

iri 

N 

Pi 

i — i 

o 
H 
u 



1901.]  ON  MAMMALS  TBOM  UGANDA.  85 

May  21,  1901. 

Dr.  W.  T.  BlajStord,  F.R.S.,  Vice-President,  in  the  Chair. 

Mr.  R.  I.  Pocock,  F.Z.S.,  exhibited  two  nests  of  a  tree  Trap- 
door Spider,  brought  by  Mr.  J.  T.  Maury  from  Rio  Janeiro, 

as  an  instance  of  the  perfection  of  the  instinct  displayed  by 
these  animals  in  the  construction  of  their  domiciles  on  the  trunks 

of  trees.  One  of  these  nests  was  still  tenanted  by  a  living  Spider 
with  her  family.  It  was  suggested  that  the  Spider  probably 
belonged  to  the  species  known  as  Pseudidlops  rastratus,  described 

in  the  '  Proceedings '  for  1889,  p.  250,  specimens  of  which  had  been 
kept  alive  in  the  Insect  House  of  the  Society's  Gardens. 

The  following  papers  were  read : — 

1.  On  the  more  notable  Mammals  obtained  by  Sir  Harry 
Johnsto 

Thomas 
Johnston  in  the  Uganda  Protectorate.     By  Oldfield 

[Eeceived  May  7,  1901.] 

(Plate  V.1) 
The  valuable  scientific  exploring  and  collecting  work  which 

Sir  Harry  Johnston  did  in  Nyasaland,  during  his  residence  there, 
he  has  continued  while  acting  as  Special  Commissioner  in  the 
Uganda  Protectorate.  With  his  usual  generosity  he  has  sent  all 
the  specimens  obtained  by  him  to  the  National  Museum,  and 
I  have  had  the  pleasure  of  working  out  the  Mammals. 

During  the  autumn  of  last  year  Sir  Harry  made  an  expedition 
to  investigate  the  Fauna  and  Flora  of  Mount  Euwenzori,  and 
obtained  a  number  of  interesting  forms,  by  far  the  most  remark- 

able of  which  is  the  wonderful  new  Mammal,  of  which  Mr.  Sclater 
gave  us  an  account  at  the  last  meeting  (see  above,  p.  3).  Other 
specimens  obtained  at  the  same  time  were  exhibited  to  the  Society 
by  Mr.  Sclater  on  March  19th  (see  P.  Z.  S.  1901,  vol.  i.  p.  222), 
but  these  he  has  been  good  enough  to  hand  over  to  me,  and  au 
account  of  them  is  included  in  the  present  paper. 

On  this  occasion  it  has  not  been  thought  worth  while  to  record 
all  the  mammals  sent,  and  my  notes  are  restricted  to  the  rarer 
and  more  remarkable  forms. 

COLOBUS  EUWENZOBII,  sp.  n. 

Two  native  skins  ;  Buamba  Country,  N.W.  flank  of  Ruwenzori. 
A  black  and  white  Colobus  allied  to  G.  palliatus  and  C.  ango- 

Icnsis. 

Fur  of  back  enormously  long,  longer  than  that  of  any  known 

1   For  explanation  of  tho  Plate,  see  p.  87. 
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species,  and  wavy,  so  that  it  is  very  like  that  of  a  long-haired 
Angora  Goat,  Over  the  shoulders  the  black  hairs  are  9  to  11 
inches  in  length,  isolated  ones  being  found  up  to  13  inches  long. 
White  cheek-tufts  long  and  bushy.  Distribution  of  black  and 
white  very  much  as  in  C.  paUiatus,  there  being  apparently  a  white 
superciliary  band,  although  this  is  cut  away  entirely  in  one 
specimen,  and  there  is  only  a  faint  indication  of  it  in  the  other 
(the  type).  In  the  anal  region,  however,  the  white  is  more 
extended,  for  an  area  from  4  to  6  inches  each  way  below  the 
callosities  is  either  white  or  grizzled  with  white,  while  in  C.  paUi- 

atus only  a  small  spot  or  streak  in  the  middle  line  is  white.  The 
tail  differs  markedly  from  that  of  the  allied  species  by  having 
practically  no  white  tuft  at  all,  for  the  terminal  6  inches  are 
merely  grizzled,  more  blackish  than  white,  and  it  is  only  the  hairs 
at  the  extreme  end  (and  these  are  only  some  21  inches  in  length) 
which  are  altogether  white. 

Type.  B.M.  No.  1.8.9.13. 
This  splendid  monkey  is  probably  the  Colobus  referred  to 

by  Scott  Elliot  (P.  Z.  S.  1895,  p.  341)  as  seen  by  him  in  the 
Yeria  and  Msonje  valleys,  near  Butanuka,  Euwenzori,  but  he  was 
not  able  to  obtain  a  specimen. 

Colobus  occidentalis  Bochebr. 

5  .  Mpanga  Forest,  September  1900.     "  Iris  light  hazel." 
A  beautiful  skin,  with  skull,  of  this  rare  species,  which  is  as  yet 

very  imperfectly  represented  in  our  collections. 

The  tail-tuft  of  this  monkey  is  as  well-developed  as  in 

Bochebrune's  figure,  and  shows  no  approximation  to  the  reduction 
said  to  be  characteristic  of  C.  matschiei  Neumann  l. 

Colobus  bufomitbatus  Peters. 

Several  specimens  from  the  Buahara  Biver,  altitude  4000  ft., 
August  1900. 

"  Eyes  bright  hazel." 
The  occurrence  in  the  Uganda  Protectorate  of  this  remarkable 

monkey,  not  hitherto  represented  in  the  Museum  collections,  is  of 
much  interest.  It  was  originally  discovered  by  the  German 
traveller  Dr.  G.  A.  Eischer  on  the  Tana  Biver,  and  was  described 

and  figured  by  Dr.  Peters  2.  It  does  not  appear  to  have  since 
been  met  with,  and  the  present  is  therefore  only  its  second  recorded 
occurrence. 

So  far  as  Dr.  Peters's  figure  and  descriptions  enable  me  to 
judge,  there  is  no  difference  at  all  between  the  Tana  and  Buahara 
specimens. 

Ceecopithecus  stuiilmanni  Matsch. 

d  .  Mpanga  Eorest,  altitude  4000  ft.,  Sept.  1900. 
The  local  representative  of  G.  pinto  Gray. 

1  SB.  Ges.  nat.  Fr.  Berl.  1809,  p.  15. 
3  MB.  Ak.  Berl.  1879,  p.  829,  pi.  I  a. 
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Genetta  yictoeije,  sp.  n.     (Plate  V.) 

A  single  skin  from  Entebbe. 
Size  nearly  twice  as  great  as  in  any  known  species  of  the  genus, 

and  almost  rivalling  that  of  a  Civet,  to  which  at  first  sight  there  is 
a  general  resemblance.  Fur  comparatively  short,  very  close  and 
thick  ;  hairs  of  back  about  23-26  mm.  in  length.  Median  dorsal 
crest  not  or  scarcely  developed,  though  there  is  a  black  line  in  its 
usual  position.  Markings  throughout  very  strong  and  prominent. 
Light  ground-colour  above  yellowish  white,  the  hairs  smoky  grey 
basally,  with  a  subterminal  ring  of  yellowish  white  and  a  black  tip. 
Top  of  muzzle  and  centre  of  face  between  eyes  whitish,  with  a 
black  median  line  commencing  level  with  the  anterior  canthus. 
Sides  of  muzzle  and  a  narrow  orbital  ring  black;  a  prominent 
white  suborbital  spot.  Crown  and  nape  with  a  very  handsome 
intensification  of  the  usual  Genet  markings ;  the  two  dark 
divergent  bands  which  run  backwards  from  behind  the  ears  very 
prominent  and  sharply  defined,  deep  glossy  black,  contrasting  with 
the  clear  yellowish-white  bands  outside  them  ;  outside  these  again, 
on  the  sides  of  the  neck,  the  usual  dark  blotches  are  deep  glossy 
black.  Spots  on  body  generally  very  numerous,  well-defined, 
black.  Centre  of  posterior  back  with  a  black  line,  but  its  hairs 
not  lengthened  into  a  crest.  Under  surface  spotted  black  and 
whitish,  not  defined  from  the  dorsal  colour.  Shoulders  spotted 

like  body  ;  forearms  and  hands  fuscous  brown  throughout,  ob- 
scurely spotted  proximally.  Hind  limbs  similar  to  fore.  Tail 

long,  bushy,  cylindrical,  its  hairs  about  25-30  mm.  in  length  ; 
prominently  and  completely  ringed  with  black  and  white,  the 
black  bands  about  twice  the  breadth  of  the  white  ones,  which 
latter  are  six  in  number ;  the  tip  black. 

Dimensions  (approximate,  taken  on  a  badly  made  skin)  : — 
Head  and  body  540  mm. ;  tail  400  mm. ;  breadth  of  naked 
rhinarium  below  Dostrils  14  mm.  (as  compared  with  less  than 
10  mm.  in  a  well-grown  ordinary  Genet). 
Hah.  Entebbe,  Uganda. — Date  and  other  particulars  not 

recorded. 

T:ipe.  B.M.  No.  1.8.9.29. 
This  fine  animal,  which  appears  to  be  nearly  double  the  bulk  of  an 

ordinary  Genet,  is  quite  distinct  from  any  species  hitherto  known. 
With  its  large  size,  conspicuous  banding,  and  ringed  tail,  it  has  a 
general  resemblance  to  a  Civet,  but  the  character  of  its  foot-pads 
and  other  details  of  structure  show  that  it  is  really  a  Genet. 
Unfortunately  no  skull  was  obtained. 

Hystrix  galeata  Thos. 

A  fine  adult  skull  of  this  Porcupine,  hitherto  only  represented 
in  the  Museum  by  the  immature  type  from  Lamu,  measures: — 

Basilar  length  149  mm.  ;  greatest  breadth  91 ;  nasals  101  x  00  ; 
frontal  suture  27 ;  parietal  suture  (measured  to  occiput)  39  ; 
palate  from  hensulion  84. 
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Peocavia  ceawshayi  Thos. 

Three  specimens  from  the  Kuwenzori  region. 
This  Dassie  does  not  appear  to  be  distinguishable  from  the 

species  which  I  described  from  Kenya  and  Koromo,  from  specimens 
obtained  respectively  by  Messrs.  Mackinder  and  Crawshay. 

It  is  evidently  a  variable  species,  as  Sir  H.  Johnston's  three 
specimens  differ  considerably  among  themselves. 

Peocavia  (Dexijeohtk.vx)  mabmota,  sp.  n. 

Nearly  allied  and  very  similar  externally  to  the  West- African 
P.  dorsalis,  but  smaller  and  with  some  cranial  differences. 

Fur  long  and  shaggy,  hairs  of  back  40-50  mm.  in  length,  a  few 
much  longer  hairs  being  intermixed.  General  colour  dark  fuscous 
brown,  very  like  that  of  specimens  of  P.  dorsalis  in  faded  fur. 
Dorsal  area  rather  darker,  sides  rather  paler,  the  hairs  being  here 
subterminally  ringed  with  dull  isabelline.  Bases  of  hairs  deep 
brown  on  back,  whitish  brown  on  sides.  Under  surface  dull  brown, 
but  little  paler  than  sides,  the  hairs  tipped  with  dull  buffy  ;  in  the 
inguinal  region  they  are  buffy  throughout.  Hands  and  feet 
uniformly  brown. 

Naked  part  of  dorsal  gland  about  35  mm.  long  by  12  mm.  wide. 
Hairs  surrounding  the  gland  black  for  their  basal  and  dull  white 
for  their  terminal  halves  ;  the  resulting  white  line  on  the  back 
about  3  inches  in  length. 

Skull,  as  compared  with  that  of  P.  dorsalis,  more  slender  in  the 
muzzle,  the  nasals  narrower,  and  the  zygomata  more  expanded 
anteriorly,  so  that  their  broadest  point  is  opposite  the  back  of  the 
orbit.  Postorbital  bar  complete.  Malar  bones  feebler,  their  least 
height  (opposite  the  temporal  fossa)  about  5  instead  of  at  least 
7  mm.  Temporal  crests  less  developed  than  in  P.  dorsalis,  and  the 
fossse  not  running  so  far  back  on  the  skull,  terminating  14  mm. 
from  the  lambdoid  edge. 

Molar  teeth  smaller  and  lighter,  the  breadth  of  m1  6*0  as  against 
6-fi-Q'8  in  P.  dorsalis. 

Dimensions  of  the  type,  immature,  measured  in  skin  : — Head 
and  body  430  mm. ;  hind  foot  70.  Skull :  basal  length  85  ;  greatest 

breadth  50'5  ;  nasals  24-3xl7'7;  interorbital  breadth  19-5; 
distance  between  temporal  fossa;  across  parietals  22  ;  diastema  1G  ; 

length  of  palate  46 ;  length  of  tooth-row  (mp1  to  m-)  31"5. 
Rah.  Mengo,  N.  of  Entebbe,  Uganda. 
Tyi>e.  Immature  female.  B.M.  No.  1.8.9.42.  Collected 

December  8,  1900. 

"  Iris  dark  hazel." 
This  Dassie  is  no  doubt  most  closely  allied  to  the  West-African 

P.  dorsalis,  which  it  appears  to  represent  in  Uganda. 
The  type  is  in  Stage  V.  of  my  table  of  age-stages  \  but  the  skull 

is  neither  so  large,  so  stoutly  built,  nor  so  heavily  ridged  as  that  of 
a  P.  dorsalis  in  Stage  III. 

1  P.  Z.  S.  1892,  p.  53. 
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CEPHALOPHUS  JOHNSTONI,  sp.  H. 

Most  closely  allied  to  C.  iveynsi  Thos.1,  but  fur  thicker  and 
woollier,  and  general  colour  very  much  darker. 

Size,  so  far  as  can  be  judged  from  a  young  specimen,  about  as 
in  C.  weynsi.  Hairs  of  middle  line  of  nape  reversed  forwards 
as  in  that  species. 

Forehead  grizzled  blackish  brown ;  coronal  tufts  uniform  chest- 

nut rufous  (rather  darker  than  Ridgway's  "  hazel").  Cheeks  paler 
brown.  Anteorbital  region  dull  buffy ;  an  inconspicuous  buffy- 
orange  supraorbital  streak  present.  Outer  side  of  ears  blackish 

brown.  Neck  and  fore-quarters  shining  brown,  gradually  redden- 
ing posteriorly  until  the  whole  rump  and  hind-quarters  are  a  deep 

reddish  russet ;  middle  line  of  back  not  markedly  darker  than 

sides.  Belly  dull  brownish.  Fore  limbs  brown,  darkening  termi- 
nally to  black  on  the  fetlocks  ;  hind  limbs  reddish  to  the  hocks, 

then  brown  darkening  to  black.  Tail  black  along  its  upper  surface 
and  white  below. 

Owing  to  the  youth  of  the  type,  the  only  dimensions  worth 
giving  are  : — Hind  foot,  including  hoof,  205  ;  ear  (contracted)  65. 
Combined  length  of  three  milk-premolars  29. 

This  species  is  related  on  the  one  side  to  C.  iveynsi  Thos.,  of  the 

Congo,  and  on  the  other  to  C.  spadix  True,  of  Mt.  Kilima-njaro. 
From  the  former,  of  which  one  of  the  co-types  is  of  just  similar 
age  to  the  present  specimen,  it  differs  by  its  much  thicker  fur 
and  darker  colour,  being  dark  brown  and  dark  rufous  as  compared 
with  pale  brown  and  pale  rufous  ;  it  shares,  however,  with  C.  iveynsi 
the  characteristic  reversal  of  the  nuchal  hairs.  From  C.  spadix, 
on  the  other  hand,  it  differs  by  this  reversal  of  the  hairs,  that 
species  having  the  neck-hairs  all  directed  backwards,  and  also  by 
the  more  rufous  colour  of  the  posterior  back,  for  Mr.  Miller  tells 

me  that  the  general  colour  of  C.  spadix  is  "  Prouts  brown, 
darkening  to  nearly  black  along  spine  and  on  rump,  buttocks,  and 

tail."  The  coronal  tufts  of  O.  spadix  are  partly  black,  and  the 
tail  is  only  whitish  at  the  tip,  not  throughout  its  length  below. 

Hab.  Toro,  east  of  Kuwenzori. 
Type.  Young  female.     B.M.  No.  1.8.9.64.     July  1900. 

CEPHALOPHUS  BUBLDUS,  sp.  11. 

Fur  thick,  close  and  slightly  woolly.  General  colour  of 
neck  and  body  uniform  rich  chestnut-rufous,  something  between 

"  hazel "  and  "  cinnamon-rufous  "  of  Bidgway,  but  brighter  and 
richer  than  either ;  bases  of  the  hairs  rather  greyer,  and  along 
the  middle  line  of  the  back,  especially  posteriorly,  these  greyer 
bases  are  more  decidedly  grey-brown,  and,  showing  through,  give  a 
darker  hue  to  the  dorsal  line.  Hairs  of  neck  directed  backwards 

as  usual.  Middle  line  of  nape  rather  browner,  probably  in 
continuation  of  a  darker  area  on  the  head.  Sides  of  neck  particu- 

larly bright   rufous.      Under   surface  paler  rufous,  not  sharply 

'  Described  lor  the  Belgian  Congo  Museum,  and  now  in  the  press.  Co-types in  thai  collection  and  in  toe  BritisE  Museum. 
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defined  ;  axilla?  and  groins  whitish.  Shoulders  darker  rufous,  this 
colour  darkening  downwards  on  the  fore  limb  until  at  the  knee 
(and  probably  thence  to  the  hoof)  it  is  blackish  brown.  Hind 
limbs  similarly  deep  chestnut  rufous  on  the  thighs,  changing  at  the 
hocks  to  black  or  blackish  brown.  Tail  short,  only  about  two 

inches  in  length  * ;  above  black,  more  or  less  grizzled  with  rufous 
and  white,  below  and  at  the  extreme  tip  grizzled  white. 

In  all  probability  this  handsome  Duiker  is  most  nearly  related  to 
the  West-African  O.  nigrifrons  Gray,  but  differs  in  its  thicker  and 
more  woolly  hair,  deeper  and  more  uniform  general  colour,  and  by 
the  greater  extent  of  the  black  on  the  hind  feet. 

Hub.  Ruwenzori  district. 

Tvpe  a  flat  skin,  without  head,  purchased  from  the  natives. 
B.M.  No.  1.8.9.65. 

KOBUS  THOMASI  Scl.  (?). 

A  single  native  skin  from  the  Semliki  Valley  is  marked  in  an 
unusual  and  striking  manner  with  grey,  so  symmetrically  arranged 
that  it  has  been  supposed  to  represent  a  new  species. 

But  without  further  material  I  am  not  prepared  to  give  in  my 
adhesion  to  this  view,  and  would  rather  suggest  that  the  grey  marking 

is  due  to  senility,  just  as  domestic  dogs  and  other  animals  occasion- 
ally turn  grey  in  patches.  I  would  freely  admit  that  I  know  of  no 

such  striking  case  as  the  present  ;  but  as  the  skin  agrees  in  all 
other  respects  with  one  from  approximately  tbe  same  region 
brought  home  by  Mr.  Scott  Elliot,  and  of  the  usual  fulvous  colour, 

I  do  not  at  present  feel  justified  in  describing  Sir  H.  Johnston's 
specimen  as  a  distinct  species. 

2.  On  some  Arctic  Nemerteans.     By  R.  C.  Punnett,  B.A.2 
[Received  April  20,  1901.] 

(Plates  VI.  &  VII.3) 

(Text-figures  1-6.) 

The  Nemerteans  described  below  formed  part  of  the  collection 
in  the  Museum  of  University  College,  Dundee,  and  were  kindly 
handed  to  me  for  examination  by  Prof.  DArcy  W.  Thompson, 
after  whom  I  have  much  pleasure  in  naming  one  of  the  new  forms. 
I  have  been  able  to  refer  two  to  species  already  known,  whilst  five 

other  forms  are  new,  viz. : — AmpJnporus  ihompsoni,  A.  arcticus, 
A.  paulinus,  Drepanophorus  borealis,  and  Cerebratulus  c/reenlaadicus. 
It  is  worthy  of  note  that  whilst  the  Metanemerteans,  and  especially 
the  genus  Amjyhipoms,  are  well  represented,  only  two  specimens 
of  Heteronemerteans,  belonging  to  the  same  species,  were  found. 

1  Although  not  obviously  imperfect,  it  is  possible  that  the  tail  has  been 
broken  and  healed  in  life. 

3  Communicated  by  Dr.  S.  F.  Haumer,  F.Z.S. 
:t  For  explanation  of  the  Plates,  see  p.  106. 
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Tu  the  following  paper  I  have  first  given  an  account  of  the  new 
species,  and  have  added  at  the  end  some  notes  on  such  points  of 
more  general  interest  as  have  arisen  in  connection  with  them. 

'MBTAIfEMEETIlfl. 

Amphiporus  thompsoni,  n.  sp.  (Plate  VI.  fig.  6  &  Plate  VII. 
fig.  8.) 

Xumerous  examples  from  three  localities,  i.  e.  N.  Greenland 

(collected  by  Herr  Lohmaun),  "Upernavik,  and  Davis  Strait. Isf.  Average  length  about  50  mm.,  with  a  breadth  of  3  mm.  when 
not  greatly  contracted.  Body  rounded  and  tapering  at  either  end. 
One  very  large  specimen  measured  120  mm.  in  length  and  6  mm. 
in  breadth.  Colour  dorsally  reddish  brown,  ventrally  pale 
yellowish  buff,  probably  white  in  life.  A  darker  streak  occurs  on 
the  snout  dorsally  (Plate  VI.  fig.  6),  and  behind  this  there  are  two 
transverse  white  lines  marking  the  position  of  the  head-furrows. 

The  epithelium,  which  is  devoid  of  unicellular  glands,  rests  on 
a  basement-meinbrane  of  about  one-half  its  thickness.  In  the 

head-region  the  basement-membrane  is  pierced  by  numerous  small 
nerves.  The  muscular  system  is  of  the  usual  type.  The  circular 
muscle-layer  is  of  about  one-third  the  thickness  of  the  basement- 
membrane  (i.  e.  about  20  p.).  The  longitudinal  layer  is  about  5 
times  as  thick  as  the  circular.  Dorso-ventral  muscle-strands 
occur  in  the  oesophageal  and  intestinal  regions.  The  vascular 

system  shows  a  •well-marked  cephalic  loop.  The  limbs  of  this  loop 
converge  to  pass  through  the  nervous  ring,  and  as  they  lie  upon 
the  ventral  commissure  the  median  dorsal  vessel  is  given  off  from 
either  the  right  or  the  left,  and  not  from  both  as  is  usually  the  case 
where  a  median  dorsal  vessel  exists.  A  similar  arrangement  was 
observed  by  Dr.  Willey  in  a  small  Amphiporid  from  New  Britain. 

Text-fig.  1. 
median  dorsal 

vessel 
cephalic  loop 

_uun 
Diagram  of  anterior  part  of  vascular  system  of  Amphiporus  thompsoni. 

(For  explanation,  see  text.) 

In  the  oesophageal  region  of  A.  thompsoni,  where  the  excretory 
tubules  are  present,  the  lateral  vessels  give  off  dorsal  branches 
which  are  united  by  a  longitudinal  vessel  running  for  a  short 
distance  along  the  side  of  the  proboscis-sheath  (vide  text-fig.  1). 
The  dorsal  blood-vessel  Leaves  the  proboscis-sheath  very  soon  after 
the  brain  ends,  and  before  the  level  of  the  excretory  pore 

(Plate  VII.  fig.  8»). 

1  The  classification  given  in  Burger1!  Bloaograph  (1895)  has  been  followed, 
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The  alimentary  canal  presents  no  peculiar  features.  The  most 
anterior  pair  of  the  blind-gut  diverticula  do  not  reach  to  the 
brain.  The  oesophagus  opens  into  the  rhynchodaeum  about  half- 

way between  the  tip  of  the  snout  and  the  commencement  of  the 
brain.  The  proboscis-sheath  extends  back  to  the  posterior 
extremity  of  the  body. 

The  proboscis  is  well  developed.  Its  armature  consists  of  a 
central  stylet  210  ̂   in  length  attached  to  a  rather  shorter  base, 

185  /j.  long.  There  are  two  pockets  of  reserve  stylets  each  con- 
taining 4.  A  somewhat  remarkable  variation ]  occurs  in  the  number 

of  the  proboscis-nerves.  Whilst  the  females  show  12  nerves  in  the 
proboscis,  the  males  may  have  either  12,  17,  or  18.  The  excretory 
system  resembles  that  usually  found  in  the  genus.  The  branched 
tubules  commence  just  behind  the  cerebral  organ  and  extend 
backwards  for  several  mm.  (Plate  VII.  fig.  8).  There  is  a  single 
excretory  pore  on  either  side  shortly  behind  the  brain  ;  it  opens 
laterally  and  somewhat  ventrally. 

The  gonidial  sacs  are  numerous  and  irregularly  arranged.  Both 
ova  and  spermatozoa  are  almost  or  quite  ripe. 

The  nervous  system  shows  no  marked  peculiarities.  Shortly 
after  its  commencement  the  dorsal  ganglion  gives  off  laterally  a 
nerve  to  the  cerebral  organ.  A  small  median  dorsal  nerve  is 
present.     There  is  a  supra-anal  nerve  commissure  posteriorly. 

The  cerebral  organs  are  well  developed  and  lie  for  the  most  part  in 
front  of  the  brain.  Seen  in  transverse  section,  their  height  some- 

what exceeds  their  breadth  (av.  height  350  fi,  av.  breadth  250  yu). 
Their  opening  is  in  front  of  the  brain  about  \  of  the  distance 
between  the  anterior  extremity  of  the  brain  and  the  tip  of  the 
snout  (Plate  VII.  fig.  8). 

Numerous  eyes  are  present,  amounting  to  about  40  on  each  side. 
They  are  arranged  as  a  row  from  the  tip  of  the  head  to  the  anterior 
brain-region,  where  they  form  a  cluster. 

Scanty  head-glands  are  present  opening  ventrally. 

Amphipobus  pauli>ts,  n.  sp.     (Plate  VII.  fig.  11.) 

Several  specimens  collected  by  Prof.  D'Arcy  Thompson  in  the 
Pribyloff  Is.,  Behnng  Straits.  In  external  form  a  long  slender 
species  tapering  at  either  end.  The  specimens  varied  in  length 
from  about  50-90  mm.  In  a  specimen  90  mm.  long  the  greatest 
breadth  was  4  mm. — which  proportions  in  the  preserved  state 
point  to  this  species  being  longer  and  more  slender  than  most  other 
members  of  the  genus.  Colour  after  preservation  a  pale  yellowish 
brown  dorsally  and  almost  white  ventrally.  There  are  no  distinctive 
markings. 

The  epithelium  is  high,  and  rests  upon  a  comparatively  thin 
basement-membrane  (about  18  \i  thick). 

The  circular  layer  of  the  muscular  system  is  rather  thicker  than 
the  basement-membrane.     Ventrally  there  is  a  thin  diagonal  layer 

1  See  note  on  p.  104. 
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between  the  circular  and  longitudinal  layers.  The  last  layer  is  not 
very  strongly  developed. 

On  either  side  of  the  animal,  and  lying  partly  in  the  longitudinal 
muscle-layer,  partly  in  the  gelatinous  connective  tissue  within  the 

body  oi' the  animal,  is  a  well-marked  layer  of  gland-cells  (Plate  Til. 
fig.  11,  (jll.).  This  layer  stretches  back  to  the  intestinal  region. 
Their  secretion  does  not  stain  with  borax-carmine,  picric  acid,  or 
nigrosin,  but  takes  an  intense  purple  hue  with  thionin.  The  glands 
pierce  the  circular  muscle-layers  and  the  basement-membrane  to 
open  to  the  exterior.  They  are  really  the  backward  extensions  of 

the  enormously  developed  head-glands,  which  in  the  snout-region 
comprise  the  bulk  of  the  tissue  lying  within  the  basement- 
membrane.  A  similar  arrangement  is  found  in  the  genera 

Prosadenoporus1  and  Evaemertes'  (some  species),  and  also  in  one 
other  species  of  Amplupo,-us,x\z.  A.  carinelloides3.  In  the  last- 
named  species  the  backward  extent  of  these  glands  is  not  so  great 
as  in  A.  paulinus. 

The  vascular  system  is  of  the  normal  Amx>hiporid  type.  The 
median  dorsal  vessel  is  formed  by  both  branches  of  the  head  loop. 
The  vessels  are  small  throughout. 

The  blind  gut  does  not  reach  nearly  to  the  brain.  Its  anterior 
limit  is  halfway  between  its  point  of  origin  and  the  tip  of  the 
snout. 

The  proboscis-sheath  does  not  extend  to  the  end  of  the  body, 
being  wanting  in  the  posterior  4th. 

The  proboscis  is  about  |  of  the  total  body  length.  It  is  found 
coiled  in  the  anterior  ̂   of  the  rhynchocceloin.  Behind  this  the 
proboscis-sheath  becomes  much  smaller.  The  proboscis  contains 
15  nerves.  Its  epithelium  is  raised  into  numerous  large  papillae. 
The  armature  consists  of  a  ceutral  stylet  and  two  pockets  each 
containing  4  reserve  stylets.  The  stylet  and  base  are  of  the 
same  length,  viz.  130  p. 

The  excretory  system  commences  shortly  after  the  brain.  The 
tubules  lie  round  the  lateral  nerve-cords,  and  are  numerous  and 
fairly  large  (Plate  VII.  fig.  11,  ext.).  There  is  a  single  duct  on 
either  aide  situated  at  the  junction  of  the  anterior  ̂   with  the 
rest  of  the  system.  The  backward  extent  of  the  tubules  is  greater 
than  in  A.  thompsoni  (Plate  VII.  fig.  8),  and  considerably  greater 
than  in  A.  arcticv.s  (Plate  VII.  fig.  9). 

The  brain  is  fairly  well  developed.  The  ventral  commissure  is 
very  short  and  straight ;  the  dorsal  fine  and  curved.  The  median 
dorsal  nerve  is  very  small.  The  side  stems  form  a  strong  supra- 
anal  commissure. 

The  cerebral  organs  lie  just  in  front  of  the  brain.  They  are 

small,  and  the  greater  part  of  their  bulk  consists  of  gland-cells. 
The  head-furrows  are  small,  not  encircling  more  than  half  the 

'  Burger,  O.  :  "  Untersuchungen  iiber  die  Anatomic  und  Histologic  der 
NeiMtTtiiM-n,  u.s.w.."  Zeit.  I'.  irua.Zool.  L890  (p. 30). 

3  Burger.  O.:  Naples  Klonogr&ph,  ThoNemertincs,  1895  (p.  126). 
1  Burger,  0. :  ibid.  (p.  550). 
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circumference  of  the  head.     The  openings  of  the  cerebral  organ 
are  ventro-lateral  and  rather  in  front  of  the  organ. 

Numerous  eyes  are  present. 

Amphiporus  arcticts,  n.  sp.     (Plate  VII.  fig.  9.) 

A  single  specimen  from  Davis  Strait.  Length  28  mm.  and 

greatest  breadth  3-5  mm.  The  anterior  end  is  slightly  blunted  ; 
the  posterior  end  tapers  to  a  point.  Colour  a  uniform  pale  buff 
in  preserved  specimen.  There  is  a  well-marked  groove  round  the 
head. 

The  epithelium  is  about  70-80  mm.  high,  and  contains  a  number 
of  small  oval  glandular  concretions  which  take  a  brilliant  yellow 
stain  with  picric  acid.  The  basement-membrane  is  about  half  the 
thickness  of  the  epithelium  in  the  oesophageal  region.  The  circular 
muscle-layer  is  well  developed,  its  thickness  being  about  the  same 
as  that  of  the  basement-membrane.  The  longitudinal  muscle- 
layer  is  also  well  developed. 

The  vascular  system  is  of  the  normal  Amphiporid  type.  The 
limbs  of  the  cephalic  loop  lie  closely  apposed  to  the  cerebral  organ 
in  the  region  where  this  is  present. 

The  alimentary  canal  is  more  complicated  than  the  usual 
arrangement  in  the  genus.  It  closely  resembles  that  figured  by 

Joubin  for  A.  marmoratus  l.  The  ventral  unpaired  diverticulum, 
however,  is  longer  than  in  this  last  species,  extending  past  the 
median  portion  of  the  true  blind  gut.  The  blind-gut  pockets  do 
not  reach  forward  as  far  as  the  brain. 

The  rhynchoccolom  extends  throughout  the  whole  length  of  the 
animal,  being  spacious  even  in  its  hinder  portion.  It  reaches 
backwards  over  the  hind  nerve  commissure,  a  condition  which  is 

apparently  of  rare  occurrence  according  to  Montgomery  J. 
The  proboscis  is  large  and  contains  only  10  nerves.  The  arma- 

ture has  unfortunately  been  dissolved  out. 
The  excretory  system  extends  forward  past  the  brain  to  the 

anterior  level  of  the  cerebral  organ  (Plate  VII.  fig.  9).  The 
backward  extent  of  the  tubules  is,  however,  short.  The  excretory 
duct  is  found  on  either  side  at  the  junction  of  the  hindermost  ^ 
of  the  system  with  the  rest. 

The  genital  sacs,  which  contain  ova,  are  large  and  alternate 
fairly  regularly  with  the  intestinal  diverticula,  a  somewhat  unusual 
condition  in  the  genus.  They  open  just  dorsally  to  the  nervous 
side-stems. 

The  brain  is  well  developed. 
The  cerebral  organ  is  small  and  is  situated  just  in  front  of  the 

brain  (Plate  VII.  fig.  9,  corn.).  Its  greatest  size  in  transverse 
section  is  150  p  in  breadth  and  200  /j  in  depth. 

Numerous  eyes  are  present. 
The  head-glands  are  well  marked  and  extend  backwards,  though 

1  Joubin,  L. :  Arcbiv.  Zool.  Exp.  et  G<§n.  1890,  p.  564. 
s  Montgomery,  T.  H. :  Zoolog.  Jabrb.,  Abt.  Syst.  1897,  p.  4. 



1901.]  SOME  ARCTIC  nemejiteans.  95 

they  are  sometimes  scantier  here,  to  the  side  of  the  cerebral  organs, 
where  many  of  them  open. 

Amphipoetjs  lettciodus. 

Kef.  Coe,  W.  R.    Proc.  Wash.  Acad.  Sc.  1901. 

To  this  species  1  have  referred  several  small  white  Nemerteans 

labelled  from  "  Copper  Island  '97."  The  largest  specimen  measured 
not  more  than  18  x  1*5  mm.  They  agree  as  regards  their  anatomy 
fairly  closely  with  Coe's  description.  Owing,  however,  to  the 
circumstance  of  their  having  been  preserved  in  formalin  the  pro- 

boscis armature  is  not  present.  For  this  reason  it  is  impossible 
to  be  absolutely  certain  that  these  specimens  belong  to  the  species 
to  which  I  have  referred  them.  The  excretory  ducts  are  numerous, 

being  about  10-12  in  number  on  either  side.  The  posterior  ones, 
however,  have  not  the  dorsal  position  described  by  Coe  (Joe.  cit. 
p.  53)  for  his  specimens.  There  are  12  nerves  present  in  the 
proboscis.  In  his  account  of  A.  1,  uciodus  this  feature  is  omitted 

by  Coe.  All  the  specimens  collected  by  Prof.  D'Arcy  Thompson were  immature. 

Drepaxophopus  borealis,  n.  sp.  (Plate  VI.  figs.  4,  5,  7 ; 

Plate  YIL  figs.  13-17  ;  and  text-figs.  2,  p.  97,  and  3,  p.  98.) 

Several  specimens  obtained  from  Davis  Strait.  Even  making 
allowance  for  the  contracted  state  of  the  specimens,  this  is  an 
extremely  broad  form  compared  with  its  length.  The  following 
are  the  dimensions  in  millimetres  found  in  two  entire  specimens  : 

Length.  Breadth.  Depth. 

(1)      58  16  4 

(2)       35  10  3-5 

From  this  it  will  be  seen  that  after  preservation  the  breadth  is 
more  than  a  quarter  of  the  depth,  making  this  the  relatively 
broadest  Nemertean,  with  the  possible  exceptions  of  Pelar/onemertes, 
Nectonemertes,  and  MalacobdeXla. 

Both  anterior  and  posterior  ends  are  somewhat  blunted.  The 
colour  and  markings  are  characteristic.  The  dorsal  surface  is  dark 

reddish  brown.  Towards  the  tip  of  the  head  the  colour  is  deep- 
ened and  there  is  a  white  band  on  either  side,  extending  nearly  to 

the  mid-dorsal  line  (Plate  VI.  tig.  7)  and  marking  the  position  of 
the  head-furrows.  The  lateral  margins  of  the  dorsal  surface,  and 
the  whole  of  the  ventral  surface,  are  nearly  white.  It  is  some- 

what remarkable  that  the  coloration  and  markings  should  so 
closely  resemble  those  of  A.  thompsoni,  a  representative  of  another 
genus  from  a  neighbouring  region. 

The  epithelium  is  high  and  almost  devoid  of  gland-cells.  It 
rests  upon  a  Btrong  basement-membrane  which  is  considerably 
thicker  than  the  circular  muscle-layer  (Plate  VI.  fig.  5).  The 
relatiw  thickness  of  the  various  body-layers  is  best   seen   in  the 



96  mk.  e.  v.  iunnett  on  [May  21, 

following  table,  which  refers  to  the  ventral  surface  in  the  middle 
of  the  body  : — 

Epithelium    110  p 
Basement-membrane    75  fi 
Circular  muscle    35  p. 
Longitudinal  muscle    1 85  fx 

The  epithelium  is  relatively  somewhat  higher  dorsally.  The 
basement-membrane  is  considerably  thinner  below  the  epithelium 
of  the  head-furrow.  Powerful  dorso-ventral  muscles  occur 
throughout  the  body  behind  the  brain. 

The  vascular  system  shows  the  ordinary  arrangement,  such  as 

has  been  figured  by  Oudemans1  for  D.  gpeetabilis  (=mbrostriatus). 
The  alimentary  canal  offers  no  points  of  special  interest.  There 
is  a  short  well-marked  proctodeum  lined  by  comparatively  low 
epithelium.  The  first  pair  of  blind-gut  pouches  reach  forwards 
and  lie  against  the  hinder  portion  of  the  cerebral  organ. 

The  proboscis- sheath  exhibits  the  peculiar  basket-work  arrange- 
ment of  the  circular  and  longitudinal  muscle-fibres  characteristic 

of  the  genus.  It  possesses  also  the  peculiar  diverticula.  In  this 

species  they  are  slender  with  a  fine  layer  of  muscle-fibres,  and  the 
whole  surrounded  by  a  layer  of  parenchyma-cells  (Plate  VI.  fig. 
4,  rd).  The  1st  two  diverticula  unite  with  one  another  anteriorly 
(cf.  D.  lankegteri  Hubrecht,  Challenger  Eeports,  vol.  ix.  p.  106). 
They  form  an  irregular  network  which  extends  anteriorly  over  the 
brain  and  here  gives  off  a  number  of  large  expansions  (Plate  VI. 

fig.  4,  rde)  whose  wall  consists  only  of  the  rhynchocoelomic  epi- 
thelium— the  muscular  and  parenchymatous  layers  disappearing. 

Consequently  in  the  cerebral  region  we  meet  with  4  distinct  sets 
of  cavities  lying  in  the  gelatinous  connective  tissue,  viz. : 

(1)  Blood-vessels. 
(2)  Excretory  tubules. 
(3)  Rhynehoceelomic  diverticula  and  their  expansions. 
(4)  Irregular  spaces  in  the  connective  tissue  (Plate  VI. 

fig.  4,  cts.). 

The  proboscis  is  well  developed  and  of  about  the  same  length 
as  the  body.  Its  epithelium  is  raised  up  into  large  papillae,  and 

through  the  extremely  thick  basement-membrane,  upon  which  they 
rest,  may  be  traced  strong  nerves  entering  their  bases.  The  pro- 

boscis contains  14  nerves  and  is  attached  near  the  end  of  the  body 
to  the  ventral  wall  of  the  proboscis-sheath. 

The  excretory  system  reaches  forward  to  the  cerebral  organ, 
and  backward  some  way  along  the  posterior  division  of  the 

oesophagus  ("  Magendarm  ").  The  duct  is  situated  at  the  level  of 
the  hind  end  of  the  cerebral  organ.  The  tubules  lie  closely  round 
the  lateral  nerve-cords. 

The  gonads  are  large  and  arranged  in  three  rows  either  side,  which 
all  open  on  the  dorsal  surface.  They  take  the  form  of  elongated 

1  Loc.  cit.  pi.  i.  fig.  7. 
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tapering  sacs,  the  widest  portion  of  which,  is  near  the  ducts  (Plate 
VI.  fig.  5).  A  most  interesting  feature  is  that  they  show  ova  at 
all  the  various  stages  of  development.  These  are  referred  to  in 
more  detail  on  p.  104.     The  brain  is  well  developed.     In  shape 

Drepwnqphorua  borealis.     Section  through  the  commissural  region  of  the  brain, 
showing  the  opening  of  the  cerebral  organ.     X  30. 

hm.,  basement-membrane  ;  ec,  ciliated  canal  of  cerebral  organ  ;  cl.,  cephalic 
vascular  loop  ;  dr..  dorsal  nervous  commissure  ;  dff.,  dorsal  ganglion  ; 
cp.,  epithelium  ;  get.,  gelatinous  connective  tissue;  mo.,  circular  muscle- 
layer;  ml.,  longiiudinal  muscle-layer;  oes.,  oesophagus;  ps.,  proboscis- 
sheath;  rd.,  rhynchocephalic  diverticulum;  rde.,  expansions  of  rhyncho- 
ccelomic  diverticula  ;  vc,  ventral  brain-commissure  ;  vg.,  ventral  ganglia. 

it  is  considerably  flattened,  so  that  the  dorsal  ganglion  comes  to  lie 
on  the  outer  side  of  the  ventral,  and  not  above  it  as  is  usually  the 
case.  The  ventral  commissure  is  short,  straight,  and  strong ;  the 
dorsal  thinner  and  more  curved.  A  Bingle  large  neurochord-cell 
occurs  on  either  side.  It  is  oval  in  Bhape,  measuring  about  83  u  x 
40  /i.  Its  nucleus  measures  25  /i  x  L8  /u  and  contains  a  well-marked 
circular  nucleolus  8 /<  in  diameter. 

The  lateral  aerve-cords  li<'  ventrally,  and  each  is  situated  at  the 
same  distance  from  its  fellow  as  ii  is  from  the  lateral  margin  of 
the  body.     They  are  united  by  ventral  commissures  al    intervals. 

Proc.  Zool.  Boo.— 1901,  Vol.  EL  No.  ArII.  7 
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There  are  no  dorsal  commissures.  There  is  a  well-marked  supra- 
anal  commissure  behind  the  termination  of  the  proboscis-sheath 
and  the  dorsal  vascular  commissure. 

The  cerebral  organ  is  large.  It  begins  shortly  after  the  com- 
mencement of  the  brain,  to  the  outer  side  of  which  it  lies.  It 

extends  backwards  behind  the  brain,  where  it  lies  dorsally  and 
slightly  externally  to  the  ventral  nerve-cord.  It  is  very  large,  i.  e. 
about  half  as  large  again  as  the  dorsal  ganglion,  and  is  richly  clothed 
with  gland-cells,  especially  on  the  dorsal  surface.  The  opening  of 
the  ciliated  canal  is  ventro-lateral,  and  is  situated  at  the  anterior 
end  of  the  organ.  The  organ  is  innervated  by  a  single  large  nerve 
which  is  given  off  from  the  hind  end  of  the  dorsal  ganglion. 

Text-fig.  3. 

:or#. 

ext 

ps. 
dbv  , 

Drepanophonis  borccdis.  Section  slightly  behind  the  preceding  one,  showing 
the  expansions  of  the  rhynchoccelomic  diverticula  over  the  cerebral  organ. 
(The  details  of  the  cerebral  organ  are  omitted.)     x  30. 

corg.,  cerebral  organ  ;  eta.,  spaces  in  gelatinous  connective-tissue  ;  dbv.,  median 
dorsal  blood-vessel ;  ext.,  excretory  tubules. 

Other  letters  as  in  text-figure  2. 
Portion  marked  by  *  enlarged  on  PI.  VI.  fig.  4. 

There  is  a  well-marked  transverse  head-furrow  on  either  side, and  the  two  furrows  between  them  surround  more  than  half  the circumference  of  the  head. 
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About  4  large  eyes  are  present  on  each  side  just  in  front  of  the 
brain.  They  are  arranged  in  an  irregular  horizontal  row.  The 
total  number  of  eyes  is  smaller  thau  in  any  other  member  of  the 
genus  \  D.  willeyamis  coming  next  with  a  total  of  1 6. 

Eunemertes  neesi  ((Ersted,  1844). 

Nemertes  neesi,  Mcintosh,  1873-74. 
Emiemertes  neesi.  Burger,  1895. 

Fragments  of  a  large  specimen  from  Greenland,  amounting  to 
35  cm.  in  length  with  a  breadth  of  7  mm.  I  have  compared  a 
series  of  sections  from  this  animal  with  a  similar  series  from  a 

specimen  of  E.  neesi  procured  at  Plymouth.  The  Greenland  speci- 
men is  typical  both  with  regard  to  external  colour  and  form  and 

also  internal  auatomy. 

Heteron'emertini. 

Cerebratultjs  greeni/A^dicus,  n.  sp.  (Plate  VI.  figs.  1-3  and 
Plate  YII.  figs.  10,  12.) 

Portions  of  two  specimens  from  Greenland  and  from  North  Green- 
land (collected  by  Herr  Lohmann).  The  anterior  end  was  preserved 

in  each  case.  The  fragments  from  Greenland  amounted  to  about 
8  cm.  in  length  and  7  mm.  in  width.  The  fragments  from  N. 
Greenland  belonged  to  a  larger  specimen  and  amounted  to  44  cm. 
in  length  and  S  mm.  in  breadth.  The  worms  were  of  a  pale  dirty 
brown  hue,  all  traces  of  the  original  coloration  having  probably 

been  extracted  by  a  10  years'  sojourn  in  alcohol.  The  head-slits  do 
not  extend  so  far  as  the  mouth,  which  is  very  evident  as  a  round 
hole. 

The  epithelium  is  fairly  high  and  contains  a  few  unicellular 

glands  (Plate  VII.  fig.  12).  It  rests  upon  a  fine  basement-mem- 
brane, beneath  which  is  the  delicate  circular  muscle-layer  of  the 

cutis.  The  connective  tissue  is  fairly  well  developed  in  the  cutis. 
Its  more  superficial  portion  contains  small  scattered  bundles  of 

longitudinal  muscle-fibres  (Plate  VII.  fig.  12,  mlc).  Beneath  these 
are  the  cutis-glands,  which  rest  directly  upon  the  outer  longitudinal 
muscle-layer  of  the  body-wall. 

In  the  oesophageal  region  the  outer  muscle-layer  is  about  2|  times 
as  thick  as  the  circular  layer.  The  last-named  layer  is  of  the  same 
thickness  as  the  inner  longitudinal  layer.  The  three  muscle- 
layers  preserve  approximately  the  same  proportions  in  the  intestinal 
region.  There  is  no  well-marked  layer  of  horizontal  muscles  over 
the  mouth.     No  diagonal  muscle-layer. 

The   vascular  system   in   the   head-region    pivsenls   some   slight 
points  of  divergence  from  thai  usually  found  in  the  Lineide.  In 
front  of  the  brain  their  is  a  Bingle  lacuna  which  is  not  divided  up 
by  muscle-strands  (Plate  VII.  fig.  L0,  cfe.).  It  possesses  a  longi- 

tudinal muscle-coat  which,  together  with  the  rhynchodaeum,  is 

1  Punnett :  Willey'a  Zoological  Resulte,  pt.  v.  p.  571. 

7* 
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surrounded  by  a  firie  circular  muscle-layer.  Just  in  front  of  the 
brain  this  lacuna  divides  into  two  limbs  which  almost  immediately 
reunite.  Prom  this  junction  is  given  off  the  median  dorsal  vessel, 
which  at  once  enters  the  proboscis-sheath.  A  little  more  pos- 

teriorly the  main  lacuna  gives  off  two  large  trunks — the  lateral 
lacunae,  which  extend  over  the  cerebral  organ  and  surround  its 
hinder  portion.  Almost  immediately  after  giving  off  the  lateral 
lacuna'  to  the  cerebral  organ,  the  median  lacuna  ends  by  giving  off 
two  lateral  branches — the  buccal  lacuna?,  which  at  once  fuse  with 
the  lateral  lacunae  in  the  region  of  the  cerebral  organ.  The  chief 
points  of  divergence  from  the  usual  arrangement  lie  in  the  single 
head-lacuna,  and  in  the  short  course  and  large  size  of  the  buccal 
lacunae.  A  similar  cephalic  lacuna  has,  so  far  as  I  am  aware,  only 

been  described  among  the  Lineida?  for  L.  sanguineus '. 
The  backward  extent  of  the  rhynchocceloin  relative  to  the  body- 

length  cannot,  owing  to  the  imperfection  of  the  specimen,  be 

given.  The  proboscis  is  slender,  measuring  in  the  smaller  indi- 
vidual not  more  than  -75  mm.  in  cross-section.  Its  layers  are 

arranged  in  the  following  order — proboscis  epithelium,  nervous 
layer,  circular  muscles,  longitudinal  muscles,  rhynchocoelomic 
epithelium.     There  are  two  ill-defined  muscle  crosses. 

The  excretory  system  is  extensive  and  possesses  numerous  ducts 
on  either  side  (Plate  VII.  fig.  10,  exd.).  Most  of  these  make  an 

angle  of  about  45°  with  a  line  joining  the  nervous  side-stems. 
Some  open  nearer  the  level  of  the  side-stems,  though  none  open 
more  dorsally.  The  excretory  tubules  do  not  extend  ventral  to 

the  level  of  the  nervous  side-stems.  Many  of  them  project  as  long 
tufts  into  the  lateral  lacunae,  which  here  are  easily  distinguished 
from  the  oesophageal  lacunae. 

The  brain  is  fairly  well  developed,  the  dorsal  ganglia  being  half 
as  large  again  as  the  ventral.  The  dorsal  commissure  is  very  short, 

and  the  ganglion-cells  of  the  two  dorsal  ganglia  here  almost  meet 
dorsally  over  the  proboscis-sheath.  The  dorsal  lobe  of  the  dorsal 
ganglion  does  not  reach  as  far  as  the  commencement  of  the  cerebral 

organ.     No  neurochord-cells  are  present. 
The  cerebral  organ  is  not  large.  It  lies  directly  over  the  side- 

stems  (Plate  VI.  figs.  1,  2,  3).  It  is  rounded  in  transverse  section, 
and  is  almost  completely  sheathed  in  gland-cells. 

The  head-slits  are  deep  and  end  before  the  level  where  the 
cerebral  organ  starts  (Plate  VII.  fig.  10).  The  head-glands  are 
well  marked  dorsally  and  ventrally.  Before  the  level  of  the  brain 

they  merge  into  the  cutis-glands. 
A  small  frontal  organ  of  the  typical  Lineid  form  is  present. 

Eyes  are  absent. 

Synopsis  of  the  Genus  Amphiporus. 

By  adding  new  species  to  the  genus  Amphiporus  this  paper  raises 
the  total  of  the  named  species  referred  to  that  genus  to  over  40. 

1  Oudeman8,  A.  C. :   loc.  cit.  p.  45. 



3  .w 
is? 

O    ST. tr1  o 

^^^ -5       S 

■J  -J 

- 
2-.    » 

H3  ? 
c  c 

5"        •^'-"  — 

p    3 

4-  g 

hj         
H-< 

O    2    K . 

p  So 

tr  9  tzl 

c  ""  c 
n  15    c 

f  ?   g" 

hi  CTQ 

2  ̂ <v 

o  S^o 

2     S       S 
£       c.       S 

Q 

O 

_  C  gg 

3  g  "2  «w 
g.  §•  3  8 =  *  r  e. "^  o  ?  - 
c — •  -  •  - 
g  _  6  S e.s  b  s 
P  3  2  !■ 

—  S •-    -. 

<<       ̂        <-1 

*IWg 
go     ai II     V 

x    -.52) PT1 1-  on    H 

CD  XV  , 

a> 

-8 

2   c 

hi 

r£    0 

a  | 

g-'g 

SLcL 

FT1  gj  I 

CB  A    £- 

£  hd  ET  &.  hi      O 





d    Pm^^ph  _g 

j-     © 

©     O 

«j 

;pq 
pqSpq 

A     II 
172        CD 

pq        S  w  1« 

Ph 

cq     <m     <*■ 

Ml  g.S 
g  -8  +3  rS  •« 

O^      O      O  a 

3 

P. 

n 
S3 2 

Cfl 

ej O 

3 

^3 

S3 

01 

U 

•3  S  g  a 

gpqlc 

a 

eS 

Tab 

T3 

a 

<s 

ft 

©■ 

B 

J'o
 

O  
~ 

H      fQ      fl 
ii     A     ii CO        to       ZQ 

d 
pq 

II 

"3  § 

a   a 

O     o          o  o     o 

g      Him      fl  H      W 
°n       ii        ii  V     V 
a,        co        m  m     co 

o ft 
O 

p 
pq 

ii 
pq 
H 

S     S     ̂         o 
Ol        <M       <N  i 

a   a 
«  ̂ a  ..a  .* 

.Sg.SS 
gag?; 
3<u    O    o 

a  2  C  o  n- 
o  o  cS   p»  .a 

"43  ©  M-E  c3 

Ph      Ph 

+=  "  -ta 
a      a 

W  rS 

a  g 
o  .o 
a   a 

i^  a^ 

O  „-0 

H      H 

' ©  S 

a   a   * 

tf^s  .a  .*. 

pq      M 
pq    pq 

?5> 

o 
0 

u ft 

"3 

S 
a 

H 

t. 

o 

'§►§    S         'S 

.§5 

^^ 

•jjoioaa  ow^Y  T 

as 

©  -"
 

•t3  a 

5  p 
ftsE 

3    03 pq  pq    pq '«  pq  [«  pq 

II  V       li    *•»*     *•       II     II 
ao3        M  co    co 

t»»     t>»  lA  _  <o 

a      a  a  -£*  a 

03        03    03    >.    O 03         03    03    L_    O  C         03    j> 

a  aa,gfc     &  S| 

.§  -2  $■ 

!_    2  °Q 
©  .a  ' — . 

%  H 

£     H 

—  r-i^ 

pq  a 

«j  ̂'  ̂  ̂  
o  a,  -S  « 

■^  ̂  ̂  ̂  
^  -I  5,* 

^  ̂  ̂j  ̂~ 

Ma 

•noioay:  ivowoHirenoaio  *a 

pqpq 

VV1 

02  02 

a  a  a o  o  o 

r,te* 

^  -^  ̂  

•aoio^TS. 

oiiohviky 

■0   

a  si  03 
<U    3    O 

.£:  §■< 

35  £  '.3 

m  ©     ̂  ^  — '      » 

"  ,-,      d 

=~  a  o 

tei  o3 

i   <n    K   s. 

3    2  —    „-  tn 

a  o  'S  s  2 

-.  --1    Si    s^  'o 

g  pd  *  <s  io 

^a   II        a  m 

^  Pq  ̂3    aj  03 

a  *eS     d  ' 

o  -»  a> ' 

5  s 

bo 

i"  a  5  a—  a 

-a  PH  0  S  <d 
^  „-  "  ̂  ̂   ̂  

°    a    ̂    «    Sr3 

^^3-0  ~4i^ 

-w    3    ©   g  'O   o 

|O.S  „— ^ 

■s  £  6  ?  .a  a 

g  -B  ,o  §  o  3 

©  i— i  ^>  -*j 
o  ©  ©  -g  «r  a 

■8  II H  §  SJ 

3^  S.l^  a 
03  3  bo-S  -  -,H 

*"  -fS  h? 

©  >^a  ̂   ©  *; -a  C  pq  g  so  o3 

^  2  ̂   a  a 

-  S  o  •«  »  © 

ga.s-1-J 

r2      3      Or-1     £"3 
e  ii  g^W  § 

i-a  a  ©       a 

ao 





1901.]  SOME  ARCTIC  XEMJERTEANS.  101 

As  descriptions  of  these  species  are  scattered  over  numerous  papers, 
it  has  seemed  worth  while  to  collect  them  into  a  list  and  to  give  in 
each  case  a  brief  diagnosis  based  upon  such  characters  as  have  been 
shown  to  exhibit  marked  and  definite  divergences  among  the  various 
species  (see  Table  facing  this  page).  The  details  necessary  for 
forming  a  complete  list  are  not  forthcoming  in  all  the  species,  and 
the  list  has  in  part  been  made  with  the  idea  of  drawing  to  such 
omissions  the  attention  of  those  who  may  be  able  to  remedy  them. 
In  the  original  description  of  some  species  the  external  appearance 
alone  has  been  chronicled.  The  names  of  such  species  are  given 
in  a  footnote  at  the  bottom  of  the  table.  The  species  have  been 
tabulated  according  to  their  geographical  distribution.  In  the 
nomenclature  of  the  marine  regions  the  classfication  suggested  by 

Ortmann  '  has  been  followed.  The  species  found  in  the  North 
Atlantic  and  in  the  Mediterranean  are  fairly  well  known,  though 
perhaps  the  region  for  which  our  knowledge  is  most  accurate  is 
the  North  Pacific,  owing  to  the  recent  publication  of  a  valuable 

paper  by  Coe '".  With  the  exception  of  a  few  South-Georgian 
forms  described  by  Burger,  we  have  practically  no  kuowledge  of 
the  genus  south  of  the  Equator.  Until  our  knowledge  of  Southern 
and  Tropical  forms  is  somewhat  more  extensive,  it  is  safest  to 
avoid  any  elaborate  discussion  on  the  affinities  of  the  groups  of 
species  inhabiting  the  various  regions.  A  few  points,  however, 
call  for  short  notice.  Numerous  collections  of  Nemerteans  have 

now  been  worked  out  from  the  tropics — more  particularly  from 
the  Indian  Ocean.  A  feature  of  such  collections  is  the  almost 

total  absence  of  species  of  Ampliiporus.  As  nearly  all  the  species 
of  the  genus  are  of  fair  size,  often  very  plentiful,  and  readily 
found  where  they  occur,  it  would  appear  that  they  are  relatively 
scarce  in  the  tropics,  where  their  place  is  taken  by  the  genera 
Drepanophorus  and  Prosadenoporus.  Whether  the  genus  is  well 
represented  or  not  in  the  South,  it  is  not  yet  possible  to  say.  The 
few  Antarctic  species  worked  out  by  Burger  are  interesting  when 
compared  with  those  from  other  regions.  A  careful  examination 
of  the  table  will  bring  out  the  fact,  that  whilst  the  species  of 
Amphiporus  inhabiting  the  Arctic  circumpolar,  the  Atlantic  boreal, 
and  the  -Mediterranean  respectively,  show  as  groups  considerable 
amount  of  resemblance,  they  differ  as  much  from  the  Pacific 
boreal  forms  as  these  do  from  the  Antarctic  forms.  In  fact  it 

might  be  ■-aid  that  the  Pacific  boreal  forms  are  more  closely  allied 
to  the  Antarctic  forms  than  to  the  North-Atlantic  forms.  In  the 
Pacific  boreal  and  Antarctic  forms,  as  compared  with  the  ivsi ,  the 
cerebral  organ  is  mure  often  in  front  of  the  brain,  the  average 

number  of  proboscis-nerves  is  a  great  deal  higher  (about  20  °/0), 
the  number  of  reserve  stylet-pockets  is  much  more  frequently 
greater  than  two,  and  lastly  there  is  a  greater  tendency  for  the 
central  stylet  to  be  shorter  than  its  base.     That  there  should  be 

1  Ortmann,  A.  E. :  '  GTundziige  der  marineu  Tiergeograpbie,' Jena,  1896. 
-   Cor,  W.  It.  :    "  I'api'i-s  I'l-om  the  11 .- 1  ■•  i  -  i  1 1 1 ;  i  r  i  |  Mil  il  !<  »n  :    Tlio  Nclut  )'- 

leans,"  Proo.  Wash.  Anad.  Bo.  1901. 
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this  agreement  in  the  features  chiefly  relied  upon  in  classification, 
would  seem  to  point  to  a  connection  between  the  Amphiporids  of 
these  two  regions  closer  than  that  between  those  of  either  of  them 
and  the  Northern  Atlantic  forms.  It  is  possible  that  the  present 
wave  of  Antarctic  enterprise  may  bring  to  light  fresh  forms  which 
may  help  to  settle  an  interesting  point. 

With  the  affinities  of  the  new  species  other  than  Amj)Jdporus 
described  in  this  paper,  I  hope  to  deal  on  some  future  occasion 
when  considering  in  detail  the  genus  Drepanophords  and  the  family 
of  the  Lineidae. 

Note  on  the  Vascular  System  of  Metanemerteans. 

In  the  writings  of  several  authors  who  have  treated  of  this 
group  are  to  be  found  discrepancies  with  regard  to  the  somewhat 
important  point  of  the  relation  of  the  lateral  blood-vessels  and 

cephalic  loop  to  the  brain  and  the  rhynchodsoum.     Mcintosh  ',  in 
his  monograph  on  the  British  Nemerteans,  states  that  "  At  the 
ganglionic  region  the  vessels  which  go  to  form  the  cephalic  arch 
pass  below  the  commissures  (i.  e.  brain-commissures)  and  unite  in 

front  beneath  the  channel  of  the  snout  (i.  e.  the  rhynchodaeuin) ; " 
and  his  conception  of  the  arrangement  is  represented  by  a  dia- 

gram on  p.  42  of  the  same  work  and  by  several  figures  of  Amphi- 
porus  among  the  plates.     On  the  other  hand,  the  excellent  figure 
representing    the   anatomy    of    Tetrastemma    candidum    (pi.    xiv. 
fig.  1)  shows  the  cephalic  loop  entirely  above  the  rhynchodaeum 
and  the  lateral  vessels  passing  through  the  nervous  ring.     This  is 
the  condition  described  by  Oudemans  for  the  Metanemerteans,  and 
arrived  at  after  studying  nine  members  of  various  genera  by  the 
method  of  serial  sections.     Oudemans  2  finds  "  in  the  head  two 
vessels  which  communicate  in  front,  forming  a  vascular  loop  above 
the  proboscidian  sheath  (= rhynchodaeum).      These  vessels  also 
communicate  within  the  cerebral  ring,  but  now  beneath  it  (t.  e.  the 

rhynchodaeum)."     I  have  been  unable  to  find  any  specific  state- 
ments for  the  Metanemerteans  with  regard  to  these  points  in 

Burger's  monograph.     In  a  previous  paper3,  however,  he  mentions 
that   "  Die  Seitengefasse   vereinigt   in  der   Kopfspitze  vor  dem 
Grehirn  iiber  dem  Rhynchodaeum  eine  geriiumige  Kopfschlinge," 
though  here  again  he  does  not  distinctly  state  whether  the  two 
vessels   are  surrounded    by  the  nervous   ganglionic  riug  or  pass 
beneath  it.     Moreover,  his  figures  are  at  variance  with  regard  to 
the    last   point.      In  his   Naples   monograph,    Burger   distinctly 
represents  the  cephalic  vessels  of  Tetrastemma  coronatum  (pi.  ix. 
fig.  7)  and  of  Amphiporus  virgatus  (pi.  vii.  fig.  16)   as  passing 
beneath  the  ventral  commissure  of  the  brain ;  whilst  in  another 

place   (pi.   xvi.  fig.   16)   he  figures  a  section  of   the   last-named 
species  showing  these  vessels  lying  upon  the  ventral  brain-com- 

1  Loc.  cit.  p.  80. 
-  Loc.  cit.  p.  58. 

'■'  Zeitsch.  fiir  wiss.  Zoul.  50  Bd.  1890,  p.  204. 
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niissure,  within  the  nervous  ring.  This  last  arrangement,  which 
I  take  to  be  the  true  one,  is  also  shown  by  Burger  in  section  for 
other  Metanemerteans,  viz.,  for  Eunemertes  marioni  (pi.  xv. 
fig.  10),  for  Drepaaophorus  albolincatus  (pi.  xvii.  fig.  2),  for 
Tetrastemma  cruciatum  (pi.  xviii.  fig.  6),  and  for  Ototyphlone- 
mertes  duplex  (pi.  xviii.  fig.  17).  On  pi.  xviii.  fig.  3,  however, 
Burger  figures  a  section  through  the  brain  and  its  commissures 
in  Malacobdella  grossa,  where  the  lateral  vessels  are  shown 
lying  entirely  outside  the  nervous  ring.  In  a  series  of  sections 
made  through  a  specimen  of  this  species,  I  have  been  unable 
to  confirm  this  arrangement.  Iu  my  specimen  the  cephalic 
loop  divided  just  before  the  brain,  and  whilst  one  branch  ran 

along  the  lateral  edge  of  the  body,  as  in  Burger's  figure,  the  other 
lay  just  over  the  ventral  brain-commissure,  and  consequently 
within  the  nervous  ring.  The  vessels  lying  outside  the  nervous 
ring  are  probably  to  be  regarded  as  secondary.  In  many  Metane- 

merteans (esp.  Anvphvporm  and  Drepanophorus)  the  cephalic  and 

Text-figs.  4-6. 

cepftaTlo 

*'   loop 

^£> 
(s^> dorsal •vessel 

lateral 
.--*  vessel  "*>« 

<K ̂ P 

Amphpiorus,  &c.  Malacobdella, Malacobdella  according 
to  Burger. 

lateral  vessels  are  strongly  bent  just  before  entering  and  just 
after  leaving  the  nervous  ring  (text-fig.  4).  It  is  probably  by  the 
confluence  of  these  arches  that  the  outer  lateral  vessels  of  Mala- 

cobdella are  formed  (text-fig.  5).  If  now  we  suppose  the  portion 
of  the  lateral  vessels  lying  within  the  nervous  ring,  anterior  to  the 
point  of  origin  of  the  median  dorsal  vessel,  to  disappear,  we  arrive 
at  a  condition  similar  to  that  described  by  Burger  (text-fig.  6). 
.Such  a  condition  must,  however,  be  regarded  as  secondary,  and 
derived  from  the  normal  Metanemertean  type.  The  conclusion 
then,  I  think,  Lb  justified,  that  in  the  Metanemerteans,  aa  In  all 
the  rest  of  the  phylum,  the  lateral  blood-wssrlx  pass  through  I  he 
nervous  ring  formed  by  the  brain  and  its  commissures,  and  that 

tin'  limbs  >>i  the  cephalic  loop  unite  at  the  tip  of  the  snout  above 
the  rhynchodfflum. 

1  have  laid  upon  this  point  partly  because  of  its  morphological 
importance,  and  partly  because  erroneous  statements  on  this  head 
tend  to  become  perpi'i  <iat.il  in  text-books.  Thus  in  the  '  ( Jambridge 
Natural   History,'  vol.  ii.  p.  L06,  Miss  Sheldon  gives  a  diagram  in 
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which  the  relations  of  the  vascular  system  on  both  these  points 
are  entirely  wrong.  At  the  same  time  the  account  given  in  the 
text  is  erroneous. 

Note  on  a  Secondary  Sexual  Character  in  a  Nemertean. 

Hitherto  no  instance  of  an  anatomical  difference  between  the 

sexes  of  any  species  of  ISeuiertean  has  been  observed.  Occasion- 
ally during  the  breeding-season  the  male  may  be  distinguished  by 

its  colour  from  the  female,  but  such  differences  are  always  directly 
due  to  the  hue  of  the  gonads  themselves.  It  has  already  been 

mentioned  (p.  92)  that  the  number  of  proboscis-nerves  in 
A.  (hompsoni  is  subject  to  considerable  variation.  Fourteen  speci- 

mens taken  at  random  were  sectioned,  and  the  number  of  their 

proboscis-nerves  and  their  sex  noted.  Prom  the  subjoined  table 
it  will  be  seen  that  the  sexes  are  in  almost  equal  proportions. 
All  were  collected  together  from  the  same  locality,  all  were  of 
about  the  same  size,  and  all  were  sexually  mature. 

No.  of  proboscis-nerves       10     11     12     13     14     15     16     17     18 

d     '.'.'.".'.   4   ■         2      2 

From  this  it  would  appear  that  whilst  the  female  has  12 
nerves  or  less  in  the  proboscis,  the  male  has  either  12  or  else  a 
much  greater  number,  i.e.  17  or  18,  though  this  proboscis  itself 
was  in  all  cases  of  about  the  same  size.  If  a  considerably  greater 
u umber  could  be  examined  with  regard  to  these  points,  it  is  not 
improbable  that  we  should  obtain  for  the  male  a  bimodal  curve, 

such  as  has  been  described  by  Bateson  and  Brindley  }  in  the  case 
of  certain  earwigs  and  beetles.  It  is  interesting  to  notice  that  we 
have  here  a  case  of  sexual  dimorphism  where  the  organ  affected  is, 
so  far  as  we  kuow,  in  no  way  concerned  with  sexual  functions. 
That  the  proboscis  has  nothing  to  do  with  copulation  may  be 

gathered  from  Mcintosh's  2  interesting  account  of  the  deposition 
of  the  ova  and  spermatozoa  in  an  allied  form — Eunemertes  gracilis, 
where  the  individuals  of  either  sex  did  not  approach  within  three 

inches  of  one  another,  and  fertilization  took  place  in  the  surround- 

sea-water.  Into  the  possible  raison  d'etre  of  such  a  phenomenon 
as  this  it  seems  at  present  useless  to  enquire.  It  is  sufficient 
here  to  draw  to  such  facts  the  attention  of  those  who  propound 
theories  concerning  secondary  sexual  characters. 

Development  of  the  Ovum  in  Drepanophorus  borealis. 

That  the  ovary  of  Drepanophorus  borealis  contains  eggs  in 
various  stages  has  already  been  seen  (p.  U7).  Throughout  the 
greater  portion  of  the  intestinal  region  the  ovaries  are  large  and 
usually  contain  one  almost  or  quite  ripe  ovum,  and  a  number  of 

1  Proc.  Zool.  Sue.  1892,  p.  588. 2  hoc:  at.  p. 
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others  in  stages  fairly  well  advanced  (Plate  VI.  fig.  5).  Towards 
the  hind  end  of  the  body,  however,  earlier  stages  in  the  formation 
of  the  ovary  may  be  found.  At  certain  spots  within  the  copious 
gelatinous  conuective  tissue  surrounding  the  intestine  may  be  seen 
a  very  young  ovum  (Plate  VII.  fig.  13),  around  which  a  space  is 
commeucing  to  appear.  The  connective-tissue  nuclei  around  this 
space  are  somewhat  more  plentiful  than  in  other  parts.  The 
ovum  at  this  stage  is  surrounded  by  a  small  amount  of  yolk- 
material,  though  whether  this  represents  its  own  protoplasm  or 
has  been  derived  from  other  cells  which  apply  themselves  to  it,  I 
am  unable  for  certain  to  say.  At  a  somewhat  later  stage  the 
cavity  in  the  connective  tissue  has  become  larger,  with  a  more 
definite  outline,  whilst  at  the  same  time  the  ovum  has  increased 
in  size  and  is  seen  to  be  surrounded  by  cells  (Plate  VII.  fig.  i4) 
composed  mainly  of  yolk-material.  In  some  of  these  cells  is  to 
be  found  a  well-marked  nucleus  and  a  nucleolus  of  similar  staining 
reactions  to  those  of  the  ovum  itself.  In  others  the  large  nucleolus 
alone  can  be  recognized,  whilst  in  others  again  all  traces  of  both 
nucleus  and  nucleolus  have  disappeared.  It  seems  reasonable  to 
suppose  that  these  cells  are  in  reality  primitive  ova  which  apply 
themselves  to  the  functional  ovum  and  become  converted  into  yolk- 
material  around  it.  The  ovum  now  increases  greatly  in  size,  and 
the  ovarian  cavity  becomes  lined  with  a  flattened  epithelium 
derived  from  the  cells  of  the  gelatinous  connective  tissue.  This 
epithelium  may  be  traced  passing  over  and  covering  the  ovum 
(vide  some  of  smallest  ova  in  Plate  VI.  fig.  5),  where  it  gives  rise 
to  a  peculiar  coat  of  follicle-cells.  The  follicular  layer  takes  the 
form  of  a  layer  of  irregular-shaped  cells,  with  branched  processes 
on  the  outer  side,  forming  delicate  strands  connecting  the  ovum 

with  the  adjacent  ovarian  wall  or  other  follicle-cells,  whilst  on  the 
inner  side  are  more  regular  processes  like  little  waterspouts  pro- 

jecting through  the  delicate  limiting  membrane  of  the  ovum  into 
the  sea  of  yolk  beneath  (Plate  VII.  figs.  15  &  16).  As  the 
ovum  nears  the  ripe  condition  it  becomes  coated  with  a  shell-like 
structure.  On  the  ventral  surface  of  the  ovum  (i.  e.  on  the  surface 
furthest  from  the  dorsal  opening  of  the  ovary)  the  follicular  layer 
degenerates  into  an  undulating  homogeneous  deeply  staining 
covering  to  the  ovum  (Plate  VII.  fig.  15).  At  the  same  time  the 
surface  of  the  ovum  in  this  region  takes  on  a  similar  appearance 
This  process  gradually  spreads  round  the  ovum.  Between  the 
two  layers  are  small  spares  which  subsequently  disappear,  though 
the  two  layers  can  still  be  recognized  by  the  fact  that  the  outer 
takes  on  a.  Ear  deeper  stain,  owing  probably  to  its  containing  more 
chromatin  derived  from  the  nuclei  of  the  follicle-cells  (Plate  VI  I. 
fig.  17).  The  outer  egg-covering  is  undoubtedly  derived  from  the 
follicle-cells;  tin-  inner  layer  is  formed  within  the  fine  limiting 

membrane  "I'  the  ovum,  though  the  material  which  composes  it 
has  probably  been  derived  also  from  the  follicle-cells.  The  largest 
ova  observed  were  irregularly  oval  in  Bhape,  measuring  about 
700  x420/i. 
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The  foregoing  account  differs  in  several  points  from  that  given 

by  Burger  l  for  two  other  species  of  the  genus,  viz.  D.  crassus  and 
D.  cerinus.  In  the  former  species,  whilst  the  ova  are  still  quite 
small,  an  oval  deeply  staining  body  is  found  lying  in  close  proximity 
to  each  of  them.  These  subsequently  increase  in  number,  surround 
the  ovum,  and  later  become  metamorphosed  into  yolk.  At  a 
later  stage,  when  the  ova  are  already  of  considerable  size,  there  is 
developed  around  them  a  delicate  follicular  tissue  like  a  network, 
in  the  meshes  of  which  the  ova  then  lie.  What  the  nature  of  the 

coverings  of  the  ova  are,  and  whether  the  follicular  epithelium 
plays  any  part  in  their  formation,  Burger  does  not  state. 

The  process  which  occurs  in  D.  borealis  throws  some  light  upon 
the  peculiar  nuclear-like  little  bodies  which  give  rise  to  the  yolk 

in  D.  crassus,  and  which  have  also  been  found  by  Hubrecht"  in 
Amphiporus  marioni.  They  are  probably  to  be  regarded  as 
primitive  ova  in  which  the  nucleolus  has  greatly  increased  in  size 
at  the  expense  of  the  rest  of  the  cell,  and  it  seems  plausible  to 
regard  the  enormous  development  of  the  nucleolus  at  the  expense 
of  the  rest  of  such  primitive  ova  as  a  stage  in  their  conversion 
into  yolk.  The  peculiar  behaviour  of  the  follicle-cells  in  D.  borealis 
is  probably  correlated  with  the  relatively  great  size  attained  by 
the  ova  in  this  species.  Whilst  in  D.  crassus  the  nearly  ripe  ova 
measure  144  ̂   x  100  ju,,  in  D.  borealis  thev  attain  the  dimensions 
of  700 /zx  420 /i. 

Gatty  Marine  Laboratory, 
St.  Andrews,  N.B. 

EXPLANATION  OF  THE  PLATES. 

Lettering  in  both  Plates. 

bm.,  basenient-mernbraue. 
cc.,  ciliated     canal    of     cerebral 

organ. 
cl„  cephalic  vascular  loop. 

cla.,  cephalic  lacuna. 
corg.,  cerebral  organ. 

cts.,  spaces  in  gelatinous  connective 
tissue. 

dbv.,  median  dorsal  blood-vessel. 
dc.,  dorsal  nervous  commissure. 

dg.,  dorsal  ganglion. 
cp.,  epithelium. 

exd.,  excretory  duct. 
ext.,  excretory  tubules. 
fr.,  frontal  organ. 

get.,  gelatinous  connective  tissue. 
gleorg.,  glands  of  cerebral  organ. 

gll.,  lateral  glands. 

gs.,  gonidial  sac. 

hs.,  head-slit. 
Ibv.,  lateral  blood-vessel. 
//.,  lateral  blood-lacuna. 
«?.,  mouth. 

mc.,  circular  muscle-layer. 
mcc.,  circular  muscle-layer  of  cutis. 
ml.,  longitudinal  muscle-layer. 

mlc.,  longitudinal   muscle-layer   of 
cutis. 

mlo.,  outer     longitudinal     muscle- 
layer. 

ces.,  oesophagus. 

ps.,  proboscis-sheath. rd.,  rhynchocoelomic diverticulum. 
rde.,  expansions  of  rhynchocoelomic 

diverticula. 

ss.,  nervous  side-stem. 
dc,  ventral  brain  commissure. 

vg.,  ventral  ganglion. 

*  marks  point  where  the  median  blood-vessel  leaves  the  proboscis-sheath. 

1  Zeitsch.  fur  wiss.  Zool.  50  Ed.  1890,  p.  243,  and  pi.  x. 
2  '  Challenger  '  Reports,  vol.  ix.  (the  Neinertea)  p.  120. 
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Plate  VI. 

Figs.  1,  2,  &  3.  Cerebratulus  grecnlandicus  (p.  99).  Sections  through  cerebral 
oi'gan  and  neighbouring  parts,  taken  at  intervals  of  about  50  f.i.     X  45. 

Fig.  4.  Brcpanophorus  borealis  (p.  95).  Section  through  rhyuehoccelomic  diver- 
ticulum at  the  point  where  it  gives  off  an  expansion.  Enlarged  view 

of  *  in  test -fig.  3,  p.  98.     X  85. 
The  minute  structure  of  the  cerebral  organ  is  not  shown. 

5.  D.  borealis.     Section  through  a  gonad.     X  45. 
6.  Amphiporus  thompsoni  (p.  97).     Dorsal  view  of  anterior  end.     X  f . 
7.  D.  borealis.     Dorsal  view  of  anterior  end.     X  1. 

Plate  VII. 

Fig.  8.  Amphiporus   thompsoni.      Schematic    i"econstruction    of  anterior  end, 
showing  the  relations  of  the  various  systems.     The  alimentary  canal, 
proboscis,  and  its  sheath  are  omitted.     The  vascular  system  is  more 
arched  than  shown  here  (cf.  text-fig.  1,  p.  91).     X  10. 

9.  A.  arcticus  (p.  94).     Similar  to  fig.  8.     X  10. 
10.  Cerebratulus  grecnlandicus.     Similar  to  fig.  8.     X  5. 
11.  A.  paulinus.     Transverse  section  through  oesophagus,  just  before  the 

first  appearance  of  the  blind  gut.      X  45. 
12.  C.  greenlandicus.     Section  through  skin  of  oesophageal  region.     X  85. 
13.  J),  borealis.     Very  young  stage  of  ovum.     X  410. 
14.  D.  borealis.     Slightly  later  stage  than  fig.  13.      The  functional  ovum 

has  become  surrounded  by  several  primitive  ova,  in  one  of  which  the 
nucleus  and  its  contained  nucleolus  are  seen,  whilst  in  others  the  large 
nucleolus  alone  can  be  made  out  as  a  deeply  staining  body.      X  410. 

15.  D.  borealis.     Older  ovum,  in  which  the  greater  part  is  surrounded  by 
waterspout  follicle-cells.  At  the  lower  pole  the  follicle-cells  and  the 
outer  surface  of  the  ovum  are  forming  the  egg-coverings.      X  85. 

16.  B.  borealis.     Enlarged  view  of  a  few  follicle-cells  from  the  ovum  shown 
in  preceding  figure.      X  410. 

17.  D.  borealis.     Portion  of  the  outer  wall  of  a  neaily  ripe  ovum,  showing 
the  two  coverings  of  the  egg  enclosing  the  yolk  {y).     X  410. 

3.  On  the  Anatomy  of  Cogia  breviceps.  By  W.  Blaxland 

Benham,  M.A.,  D.Sc,  F.Z.S.,  Professor  of  Biology  in 

the  University  of  Otago,  New  Zealand. 

[Received  April  30,  1901.] 

(Plates  VIII.-XI. l) 

(Text-figures  7  &  8.) 

Atthe  end  of  August,  1900, 1  received  information  thata"young 

Sperm-Whale ''  had  come  ashore  at  Parakauui,  a  spot  about 
12  miles  north-east  of  llum-din.  Next  morning,  accompanied  by 
the  museum  taxidermist,  I  went  down  by  train  to  the  spot,  where 
1  ascertained  that  the  whale  had  been  thrown  ashore  just  a  week 

previously.  We  found  the  can-as.'  al  about  high-water  mark, 
nearly  entirely  covered  by  sand,  which  had  preserved  the  animal 
from  decomposition,  bo  that  the  carcase  did  not  present  the 
unpleasant  odour  usual  to  deceased  whales.  Unfortunately,  how- 

ever, the  animal  had  been  much  cut  about  ;  but  1  at  once  saw  that 

I  for  explanation  oi  the  Plates,  see  p.  L82. 
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it  was  not  a  "  young  Sperm-Whale,"  but  a  full-grown  "  Small 
Cachalot,"  or  Corjia  brevicej>s.  The  head  had  been  most  skilfully 
disarticulated  from  the  cervical  vertebrae,  aud  remained  close  to 

the  body  ;  the  lower  jaw  had  been  cut  away  and  was  missing.  I 
found,  later,  that  it  was  in  the  possession  of  an  old  whaler,  who 
intended  to  keep  it  as  a  curio,  but  who  parted  with  it  for  a  small 
consideration. 

The  "  flukes,"  too,  had  been  cut  off  and  carried  away  by  the 
finder  of  the  whale  ;  while  much  of  the  flesh  of  the  head  and  trunk, 
including  the  dorsal  fin,  had  also  been  removed  for  the  purpose  of 
extracting  the  oil.  I  subsequently  obtained  the  flukes,  but  the 
damage  done  to  the  carcase  prevented  me  making  any  observations 
of  value  on  the  contour  of  the  body  or  its  coloration,  or  accurate 
measurements.  This  is  the  more  to  be  regretted,  as  I  gather  from 

Flower  and  Lydek ker's  '  Mammals  '  that  some  uncertainties  exist as  to  these  matters. 

The  abdominal  wall  had  been  cut  through  and  the  viscera  were 
scattered  about  on  the  sand  near  the  body  ;  the  thorax,  also,  had 
been  opened  aud  the  lungs  and  heart  abstracted. 

Thus  I  obtained  the  entire  skeleton,  which  together  with  some 
of  the  viscera  were  packed  in  barrels  and  taken  to  Dunedin.  At 
the  time  I  was  unaware  of  the  rarity  of  Coyia,  otherwise  1  should 
have  taken  care  to  preserve  all  the  viscera,  and  to  have  taken 
fuller  measurements,  even  though  these  would  have  been  imperfect. 
The  only  organs  that  I  removed  for  study  were  the  larynx, 
stomach,  and  penis,  while  the  narial  canals  remained  adherent  to 
the  skull. 

An  account  of  the  larynx  I  have  already  presented  to  the 
Society,  it  agrees  closely  with  that  of  other  Odontocetes.  The 
present  contribution  deals  with  the  remaining  organs. 

I.  External  Features. 

The  general  form  of  the  body  of  Corjia  has  been  described  and 
figured  by  Owen  [7]  for  specimens  from  India,  and  Von  Haast  [2] 
gave  an  account  of  a  specimen  from  New  Zealand  seas.  These 
are  the  only  accounts  accessible  to  me. 

The  dorsal  surface  of  the  Parakanui  specimen  was  black  ;  the 
under  surface  dirty  white  with  a  tinge  of  yellow  in  it,  especially 
noticeable  on  the  under  surface  of  the  pectoral  fin.  Von  Haast 

says  the  "  belly  is  greyish  white " ;  Owen  states  (from  Eliott's 
M.S.)  that  the  lower  surface  was  "  pinkish."  Possibly  these  varia- 

tions from  pure  white — which  is  usual  in  the  Cetacea — are  due  to 
postmortem  changes.  In  a  young  Itorqual  that  reached  me  in  a 
perfectly  fresh  condition  early  in  August,  within  48  hours  after 
its  death,  the  belly  was  pure  snow-white,  but  after  exposure  to 
the  air  for  a  couple  of  days  the  white  took  on  a  bluish  tinge. 

The  total  length  of  this  specimen  of  Corjia,  which  is  a  full- 
grown  male,  was  8  feet  9  inches,  measured  in  a  straight  line  from 
the  tip  of  the  snout  to  the  bottom  of  the  notch  in  the  flukes. 
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This  total  is  obtained  by  adding  together  the  measurements  of  the 
separated  head  (1  ft.  1  in.),  trunk  (5  ft.  10  in.),  and  tail  (1  ft. 
7  in.) ;  it  is,  therefore,  liable  to  a  small  error  owing  to  shrinkage 
of  the  flesh,  and  to  the  fact  that  the  tape  would  follow  slightly 
different  lines  and  curves  in  the  three  separate  pieces,  instead  of 
one  line  ;  but  the  error  cannot  be  greater  than  an  inch  or  two 
one  way  or  the  other. 

At  any  rate  this  specimen  is  considerably  longer  than  the  female 
described  by  Von  Haast,  which  was  7  ft.  2  in.  long,  and  much 

longer  than  Owen's  Indian  male,  which  was  only  6  ft.  8  in. 
Flower  and  Lydekker  state  that  the  adult  may  attain  a  length  of 
10  feet,  and  the  head  is  about  one-sixth  of  the  length  of  the  body  ; 
from  the  above  it  is  seen  that  the  head  is  contained  in  the  total 

length  6i  times,  or  in  body  alone  5j  times. 
This  was  the  only  measurement  I  took,  for  naturally  the  cir- 

cumference &c.  could  not  be  measured  with  anything  approaching 
accuracy. 

The  pectoral  fin  measured  14  inches  in  a  straight  line  from  base 
to  tip,  or  15  inches  along  the  curved  anterior  margin  ;  it  was 
5  inches  across  the  oblique  base  of  attachment,  5|  across  the 
wddest  part. 

The  shape  of  the  fin  does  not  differ  much  from  that  usual  in 
the  Cetacea  ;  its  anterior  margin  is  slightly  convex ;  its  posterior 
margin  is  angulate,  the  rounded  angle  being  enclosed  by  a  short 
proximal  limb  of  4  inches,  and  a  longer  distal  limb  of  8  inches, 
which  is  slightly  excavated. 

The  colour  of  the  fin  was  very  dark  grey  on  the  upper  surface 
— probably  black  in  life  ;  for  in  the  young  Rorqual  the  jet-black 
of  the  fresh  animal  gave  place  to  a  dark  grey  after  exposure  to  air 
for  a  few  days.  The  under  surface  of  the  flipper  was  yellowish 
white ;  but  the  dark  tint  of  the  upper  surface  passes  round  the 
margin  and  comes  on  to  the  lower  surface,  so  that  there  is  a  narrow 
black  margin  nearly  all  the  way  round. 

The  "flukes"  measured  2  ft.  3  in.  from  tip  to  tip  ;  the  notch 
Mas  5|  in.  deep,  i.  e.  from  a  line  joining  the  tips  ;  and  the  distance 
from  the  base  of  origin  of  the  flukes  across  the  lobe,  parallel  to 
the  long  axis  of  the  body,  is  12  inches  ;  the  flukes  are  black  below. 

II.   The  Nasal  Passages. 

The  top  of  the  head  had  suffered  like  the  other  parts  of  the 
body,  and  much  of  the  flesh  anterior  to  the  blowhole  had  been  cut 
away.  There  is  but  a  single  blowhole  as  in  other  Odontocetes  ; 
it  is  not  median  in  position  nor  symmetrica]  in  shape. 

It  is  a  crescentic  slit,  situated  just  to  the  left  of  the  median 
line,  with  1  lie  horns  of  the  crescent  directed  backwards  and  slightly 
towards  the  middle  line  (PI.  VIII.  fig.  1),  so  that  its  concavitv  is 

backwards  '. 

1  In  the  Porpoise,  Grampus,  and  others,  the  blowhole,  situated  on  the  right 
side  of  the  top  of  the  bead,  In-  it-  eonoavity  forwards.     In  Phystter  it  is  on 
the  left  side,  slightly  sigmoid  and  near  the  anterior  end  n|' tin  .snout. 
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It  is  situated  about  12  inches  from  the  tip  of  the  snout ;  but  as 
the  measurement  was  made  after  the  removal  of  skin  and  blubber, 
it  is  probable  that  the  fissure  containing  the  blowhole  has  shrunk 

backwards  a  little ;  for  in  Owen's  6-foot  specimen  the  blowhole  is 
only  5  inches  from  the  tip  of  the  snout. 

The  distance  between  the  horns  of  the  crescent  is  2|  inches  ;  the 
inner  horn  terminates  (1|  inch)  further  forwards  than  the  outer. 

The  blowhole  is  the  external  opening  of  a  "  vestibule "  into 
which  open  the  two  narial  canals,  of  which  the  right  is  much  the 
smaller.  The  anterior  wall  of  the  opening  has  a  sharply  marked 

edge  or  lip  (PI.  VIII.  fig.  2,  a),  especially  well-marked  towards  the 
left,  where  it  overlaps  the  posterior  lip  or  "  opercular  fold  "  (d). 
The  hinder  limit  of  the  blowhole  is,  however,  quite  ill-defined  ;  the 
surface  of  the  head  slopes  gradually  downward  and  disappears 
behind  the  above  lip,  forming  a  kind  of  flap  or  operculum. 

On  a  closer  examination  of  this  aperture,  it  is  seen  to  be  im- 
perfectly divisible  into  two  portions :  a  small  portion  on  the  right 

(b)  just  above  the  median  line,  and  a  much  longer  curved  slit  (a) 
forming  the  greater  moiety  of  the  crescent ;  the  separation  is  indi- 

cated by  an  interruption  in  the  lip,  for  over  a  short  space  (o)  the 
anterior  limit  of  the  blowhole  slopes  gradually  forwards  to  pass 
below  the  operculum  (d). 

On  pressing  apart  the  lip  and  operculum,  or  by  cutting  across 
the  lip,  the  crescentic  blowhole  is  found  to  open  into  a  shallow, 

but  wide  chamber — the  "  spiracular  sac  "  as  Von  Baer  termed  it  in 
Dolphins,  or  the  "vestibule"  as  I  would  term  it  here.  This  is 
lined  by  a  black-pigmented  epithelium  continuous  with  that 
covering  the  head,  and  passing  downwards  into  the  narial  canal 
on  the  left  side. 

The  greater  part  of  this  vestibule  is,  in  reality,  the  upper  end 
of  the  large  left  narial  canal,  its  floor  is  highly  convex  owing  to 

the  existence  of  a  very  prominent  fleshy  "valve"  (PI. VIII.  fig.  3,E) 
which  is  developed  on  the  mesial  wall  of  the  canal,  but  which,  as 
it  approaches  the  top  of  the  head,  assumes  a  transverse  and  nearly 
horizontal  position.  This  valve  becomes  less  convex  as  it  approaches 
the  surface  of  the  head,  with  which  it  is  continuous  at  the  spot  c, 

where  the  above-mentioned  interruption  in  the  lip  of  the  spiracle 
occurs.  This  valve  reduces  the  cavity  of  the  vestibule  to  a  horse- 

shoe-shaped cleft,  the  limbs  of  which  pass  anteriorly  and  posteriorly 
towards  the  right ;  the  bend  lying  towards  the  left,  where  the  cleft 
deepens  suddenly  to  form  the  left  narial  canal. 

In  the  Delphinidae  this  "  spiracular  sac  "  or  vestibule  is  described 
by  Murie  [4]  as  possessing  in  its  floor  a  pair  of  smooth,  convex, 

obliquely  transverse  cushions ;  the  above-mentioned  "  valve '' 
appears  to  correspond  with  the  left  of  these,  but  I  find  no  mention, 
in  either  of  the  works  consulted,  of  the  continuance  of  this  con- 

vexity down  into,  and  along  the  wall  of,  the  narial  canal  itself. 
Indeed,  in  these  papers,  more  attention  has  been  paid  to  the 
muscular  arrangements  than  to  details  as  to  the  dispositions  of  the 
sacs  and  canals. 
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Turning  our  attention  to  the  posterior  cleft  on  the  floor  of  the 
vestibule,  it  is  seen  to  be  a  groove  between  the  convex  floor  (valve) 
and  the  hinder  lip  of  the  blowhole  (d),  which  here  bends  suddenly 
downwards  to  form  a  vertical  Avail  to  the  vestibule  :  on  pressing  it 

backwards,  a  horizontally  disposed  furrow  (g)  is  seen  about  half- 
way down — a  furrow  which  is  about  \  inch  deep  and  nearly  co- 

extensive with  the  length  of  the  wall ;  it  appears  to  be  connected 
with  the  working  of  the  lip  itself.  At  the  extreme  right  corner 
of  the  cleft  is  the  small  entrance  to  the  right  narial  canal,  having 
the  form  of  a  horizontal  slit,  about  ±  inch  in  length,  bounded  by 

smooth,  inconspicuous  lips  (fig.  I).  The  "  spiracular  sac,"  or 
vestibule,  then  receives  both  right  and  left  narial  canals,  which 
are  extremely  disproportionate  in  size  and  are  very  different  in 
structure. 

The  left  narial  canal  being  the  more  conspicuous,  and  having  a 
simple  course,  may  be  considered  first.  From  the  vestibule  it 
passes  outwards  for  a  brief  space,  and  then  abruptly  downwards 
with  a  slightly  inward  bend  towards  the  median  line,  to  reach  the 
bones  of  the  facial  region  of  the  skull ;  it  passes  through  these  to 

open  into  the  naso-palatine  canal.  The  "  valve  "  which  was  seen 
in  the  vestibule  is  continued  throughout  the  entire  length  of  the 
canal  as  a  well-marked  convex,  typhlosole-like  ridge  on  its  mesial 
wall,  and  is  visible  at  the  lower  opening  of  the  canal  into  the  naso- 

palatine canal  (PI.  VIII.  fig.  5 ;  PL  IX.  fig.  9). 
This  left  narial  canal,  then,  is  quite  simple ;  but  it  is  otherwise 

with  the  right  canal,  which  is  complicated  bjr  the  existence  of  a 

couple  of  dilatations  to  form  "  spiracular  chambers,"  similar  to 
those  occurring  in  the  Delphinidse,  from  which,  however,  they 
differ  in  two  or  three  particulars. 

The  right  "  nostril "  is  a  small  slit-like  orifice  bounded  by  thin 
muscular  lips  ;  it  leads  into  a  short  canal  which  passes  across  the 
middle  line,  obliquely  forwards,  downwards,  and  to  the  right.  It 
terminates  in  a  considerable  chamber,  but  on  its  way  gives  rise  to 
branches  that  pass  towards  the  left,  and  subdivide  to  form  a  number 
of  narrow,  anastomosing  tubules,  lying  in  front  of  the  left  narial 
canal  (PI.  IX.  fig.  9,  n). 

The  chamber,  or  upper  chamber  (A)  as  it  may  be  called  to 
distinguish  it  from  a  second  one  lower  down,  is  irregularly  ovoid 
in  shape,  with  its  longer  diameter  transversely  disposed ;  this 
longer  axis  measures  about  5  inches  ;  its  shorter  axis,  or  height,  is 
3  inches.  The  chamber  is  situated  immediately  below  the  Hbro- 
lnuscular  dermis,  and  is  lined  by  a  smooth,  greyish  membrane  :  its 
wall  is  not  muscular,  and  relatively  thin,  though  it  is  embedded  in 
I  he  muscles  of  this  region. 

Its  roof  is  formed  of  a  series  of  trabecular  having,  in  general,  a 
transverse  direction  ;  these,  by  lateral  branches,  connect  with  one 
another,  so  as  to  Bonn  a  kind  of  network,  leaving  shallow  pits 
between  the  trabecule.  Some  of  these  are  deeper,  and  lead  into 
shorl  CBBcal  tubes  projecting  backwards ;  whilst  lower  down  <>n  the 
hinder  wall  are  a  lew   Larger,  circular  apertures  leading  into  similar 
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tubes,  most  of  which  lie  behind  the  chamber  itself.  These  tubes, 
as  well  as  those  that  are  in  connection  with  the  canal  itself,  are 
similarly  lined  with  a  greyish  membrane. 

On  the  floor  of  the  chamber,  towards  the  median  line,  is  a 

prominent  aperture,  somewhat  curved,  and  provided  with  raised 
black  lips.  I  took  this,  at  first,  for  the  true  right  nostril,  but,  for 
reasons  given  below,  this  is  probably  not  the  correct  interpretation. 
This  aperture  leads  into  a  short  canal,  curved  towards  the  right, 
and  then  bending  backwards  towards  the  left,  which  in  its  turn 

opens  into  a  lower  and  larger  spiracular  chamber1.  This  lower 
chamber  (PI.  IX.  fig.  7,  B)  rests,  by  its  posterior  wall  and  its  sides, 
against  the  bones  of  the  cranial  region  of  the  skull ;  its  anterior 
wall  (S),  however,  is  soft,  reddish,  thick  and  muscular,  and  is 
evidently  capable  of  considerable  movement.  The  chamber  is 
irregularly  pyriform,  the  dorso-ventral  diameter  being  much  greater 
than  its  transverse  diameter ;  it  is,  too,  wider  near  the  dorsal  than 

at  the  ventral  end.  The  longer  axis  is  not  truly  dorso-ventral,  but 
is  somewhat  oblique,  the  lower  end  being  slightly  more  forwards 
than  the  upper,  which  is  situated  behind  the  upper  chamber  (see 
diagram,  PI.  IX.  fig.  9).  The  roof  is  concave  and  asymmetrical ;  the 
anterior  and  posterior  walls  meet  below  at  an  angle,  where  it  is 
apparently  closed ;  but  in  the  middle  of  the  angular  furrow  the 
reddish  colour  of  the  anterior  wall  becomes  feebly  pigmented  with 
black,  and  here,  by  closer  inspection,  is  to  be  found  a  very  small 

aperture — about  |  inch  in  diameter — which  leads  by  a  short  canal 
into  the  nasopalatine  canal  (PI.  YIII.  fig.  5,j;  PI.  IX.  fig.  9,  c). 

It  is  stated  by  Owen,  in  his  '  Comparative  Anatomy,'  that  the 
right  bony  canal  in  the  skull  does  not  transmit  a  narial  canal :  this 
is  an  error  (which  may  probably  have  already  been  pointed  out). 
The  right  narial  canal  is  perfectly  evident,  though  much  smaller 
than  the  left  one. 

This  lower  chamber  (PI.  IX.  figs.  7,  9,  B)  is  about  twice  the  size 
of  the  upper  chamber,  or  even  greater ;  but  I  omitted  to  make  a 
note  of  the  dimensions.  It  is  lined  by  a  membrane  that  differs  in 
character  in  the  anterior  and  posterior  walls.  The  former  is  lined 

by  a  smooth,  reddish  "  mucous  membrane,"  the  latter  and  the  sides 
and  roof  are  covered  by  a  shining,  grey,  tough  membrane,  covered 
with  small  closely-set  papilla?,  which  I  at  first  mistook  for  some 
kind  of  parasite. 

These  papillae  (PI.  IX.  fig.  8)  are  vascular.  Each  is  short  and 
somewhat  club-shaped,  measuring  i  inch  in  height  by  ̂   inch 
across.  They  are  most  numerous,  and  quite  densely  aggregated, 
on  the  roof,  and  the  upper  part  of  the  hind  wall  and  sides  :  lower 
down  they  become  sparser  (in  the  drawing  they  are  not  represented 
in  their  true  abundance). 

The  junction  of  the  side  walls  with  the  back  of  the  chamber 
is  crossed  by  a  number  of  narrow  tendinous  strands,  some 
of  which  are  covered  with  papillae.     The  microscopic  structure  of  a 

1  This  short  canal  has  been  severed,  but  no  part  appears   to  have  been removed. 
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papilla  is  as  follows: — it  is  more  or  less  circular  in  transverse 
section  ;  its  epithelium  consists  of  about  three  layers  of  cells,  the 
most  superficial  of  which  are  well-defined,  refringent,  and  somewhat 
cuticular  iu  aspect.  The  nuclei  of  these  cells  are  not  much  more 
flattened  than  those  of  the  deeper  cells,  which  are  arranged  with 
the  long  axis  parallel  to  the  surface ;  the  upper  ones,  however,  are 
smaller  and  take  the  stain  less  deeply  than  the  others.  The  bulk 
of  the  wall  of  the  papilla  is  formed  of  concentric  fibres  of  elastic 
connective  tissue,  which  is  somewhat  looser  externally  than 
internally.  Below  this  comes  white  fibrous  tissue  penetrated 
by  numerous  capillaries  and  small  blood-vessels.  The  centre  of 

the  papilla  is  occupied  by  a  cavity  (*?  lymphatic)  in  which  an 
unstainable  coagulum  was  noted :  it  is  lined  by  a  layer  of  flat 
cells. 

Towards  the  lower  end  of  the  papillae  the  white  fibrous  tissue 
becomes  more  abundant,  and  passes  gradually  into  that  of  the 
membrane  lining  the  chamber,  while  the  elastic  tissue  decreases. 

I  have  no  suggestions  to  make  as  to  the  functions  of  these 
peculiar  structures. 

The  muscles  that  act  upon  these  chambers  in  the  Delphinidse 

have  been  fully  described  by  Sibson,  Murie,  and  others :  un- 
fortunately the  head  of  my  specimen  was  too  much  injured  to 

allow  me  to  trace  them  out  in  Cogia. 

Remarks. — A  comparison  of  the  foregoing  account  of  the 
spiracular  sacs  in  Cogia  with  that  given  by  various  authors  for 
members  of  the  family  Delphinidse  brings  out  several  differences 
which  seem  to  be  of  importance. 

In  the  Delphinidse  the  single  blowhole  opens  into  a  "  vestibule  " 
or  spiracular  cavity,  which  is  in  communication  with  (1)  the  two 
narial  canals,  and  (2)  from  four  to  seven  diverticula,  that  are 

known  as  "  spiracular "  pouches  or  sacs.  (The  nomenclature  of 
the  parts  is  iu  need  of  revision.) 

In  Cogia  the  "  vestibule"  is  extremely  reduced  ;  indeed  it  seems 
rather  to  be  represented  by  the  upper,  slightly  dilated  end  of  the 
left  narial  canal,  into  which  the  small  right  narial  canal  has  come 
to  open,  having  pushed  its  way  across  the  middle  line  in  order  to 

reach  it.  The  ';  spiracular  chambers  "  are  here  dilatations  in  the 
course  of  the  right  narial  canal :  they  are  unpaired  and  are  not 
diverticula. 

This  being  the  case,  it  seems  impossible  to  homologise  them 
with  the  functionally  similar  pouches  in  the  Delphinidse.  At  the 
game  time  I  must  confess  that  the  only  accounts  to  which  [  have 
access  are  those  of  Sibson  [10],  Marie  [4,5,6  j,  and  Struthers  [12|,in 

add  it  ion  to  t  hat  by  Huxley  iii  his '  .Manual."  Of  these,  the  firsl  gives a  detailed  description  of  the  relations  of  the  various  sacs  to  the 

" spiracnlar  vestibule*"  and  to  the  narial  canals;  and  he  gives 
figures  of  actual  dissections  in  illustration  thereof.  Murie  deals 
chiefly  with  the  muscular  arrangements,  and  discusses  the 
homologies  of  the  apparatus  with  structures  presenl  in  other 

mammals;  while  Struthers's  account  i~>  in  a  footnote,  and  merely 
Paoo.  Zooi.  Soo.— 1901,  Vol.  II,  No.VUI. 
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enumerates  the  pouches  present  in  the  White  Whale.  Huxley's 
account  is  descriptive  but  not  illustrated;  and,  unfortunately,  his 

account  does  not  agree  w  ith  Sibson's  in  regard  to  the  point  of 
origin  of  the  sacs;  so  that  I  am  in  some  doubt  whether  my 

conclusions  as  to  the  iuterpretation  of  the  "  upper  chamber  "  (A) 
are  correct  or  not.  In  the  Porpoise  there  are  five  pouches,  two 
pairs  and  an  unpaired  one;  in  the  White  Whale  two  pairs  only  ; 
in  the  Grampus  seven  pouches  in  all. 

According  to  Gibson  the  five  pouches  in  the  Porpoise  all  com- 
municate with  the  "  vestibule  "  above  the  openings  of  the  narial 

canals  into  that  cavity.  He  writes : — "  Connected  with  the 
channel  [i.  e.  vestibule]  that  leads  from  the  external  opening 
[blowhole]  down  to  the  two  bony  conduits  [*.  e.  narial  canals]  is  a 

series  of  pouches." 
His  figures  indicate,  but  do  not  show  quite  clearly,  that  the 

pouches  are  outgrowths  of  the  vestibule,  with  which  they  com- 
municate above  the  entrance  of  the  narial  canals. 

On  the  other  hand,  Huxley  in  his  'Manual'  describes  for  the 
Porpoise  the  "spiracular  chamber''  (i.  e.  vestibule)  as  receiving 
the  two  nasal  pas-ages,  the  openings  of  which  are  guarded  by 
valves  ;  and  then  goes  on  to  say  that  "  Each  nasal  passage,  after 
it  ceases  to  be  surrounded  by  bone,  sends  off  two  diverticula,  one 

forward  and  one  backward." 
The  accounts  given  by  the  other  authors  referred  to  do  not  aid 

OS  in  deciding  which  of  these  two  accounts  is  correct.  But, 
apart  from  this  point  of  disagreement,  all  accounts  agree  that  the 
various  pouches  are,  in  the  Delphiuidae,  not  dilatations  of  the 
canal  but  diverticula,  either  of  the  narial  canal  or  of  the 

••  vestibule." 

With  regard  to  the  "  upper  chamber  "  in  the  present  Whale,  it 
is  a  possible  view  that  it  is  the  "  vestibule,"  asymmetrically 
expanded  towards  the  right  side,  receiving  the  large  left  narial 

canal  near  the  external  "blowhole,"  and  the  small  right  narial 
canal  deeper  down  :  in  other  words,  that  the  slit  carried  by  the 

prominent  papilla  in  the  floor  of  the  "  upper  chamber "  is  the 
true  right  nostril.  The  chief  facts  that  seem  to  me  to  be  opposed 

to  this  contention  is  that  this  "  upper  chamber  "  has  a  thin,  grey 
wall,  and  is  devoid  of  that  black  pigmentation  that  appears  to 

characterize  the  "vestibule"  in  Delphinida?;  and,  secondly,  there 

is  no  convex  valve  on  the  floor  of  the  "  upper  chamber,'"  as  we 
should  expect  if  it  were  a  "  vestibule." 

But,  however  this  may  be,  there  is  no  uncertainty  about  the 
lower  one  (B)  :  it  communicates  below  with  the  naso-palatiue 
canal,  while  above  it  opens,  by  a  canal,  into  the  upper  chamber: 
it  is  a  dilatation  in  the  course  of  the  narial  canal.  So  that,  which- 

ever view  is  taken  as  to  the  upper  chamber,  it  is  clear  that  iu 
Oogia  there  are  two  asymmetrically  placed  sacs,  which  though 
physiologically,  no  doubt,  corresponding  with  the  series  of  paired 
spiracular  sacs  in  the  Delphinida?,  are  morphologically  different. 
I   have    therefore    avoided    the    use    of   the    descriptive    terms 
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"maxillary"  and  " premaxillary, ''  that  Murie  uses  in  describing 
the  analogous  chambers  in  that  family. 

III.  The  Buccal  Cavity. 

The  lower  jaw  having  been  removed,  the  skull  disarticulated, 
and  the  larynx  severed  from  its  position,  I  am  unable  to  make 
any  remarks  upon  the  tongue  or  pharynx. 

The  tough  gum  on  each  side  was  provided  with  13  shallow  pits 
for  the  reception  of  the  13  teeth  borne  by  the  corresponding 
ramus  of  the  lower  jaw.  Further,  each  premaxilla  bears  a  tooth  : 

that  on  the  right  side  was  sufficiently  long  to  project  for  -^  inch 
beyond  the  gum  ;  but  the  left  tooth  could  only  be  felt ;  it  had 

not  been  "  cut."  This  premaxillary  tooth  was  about  1  k  inches 
from  the  anterior  end  of  the  snout ;  it  is  conical  and  slightly 
curved,  with  the  point  directed  backwards. 

In  the  lower  jaw  there  are  thirteen  teeth  on  each  side,  of  the 
shape  usual  in  the  genus ;  that  is,  each  is  a  rather  slender  cone, 
curved,  and  sharply  pointed.  They  are  all  so  arranged  that  the 
points  are  directed  inwards,  and,  with  the  exception  of  the  first, 
slope  slightly  outwards ;  those  in  the  middle  of  the  series  having 
a  greater  slope  than  those  at  the  ends. 

The  front  tooth  projects  §  inch,  and  the  last  |  inch  above  the 
(dried)  gum,  (The  lower  jaw  had  been  removed  and  was 
partially  cleaned  when  I  obtained  it.)  The  series  of  teeth,  or 

"  dental  area,"  measures  5^  inches,  and  the  individual  teeth  are 
separated  by  a  space  of  |  inch,  though  the  two  hindmost  are 
nearer  together. 

The    dental   formula,   then,   for    the    Parakanui    specimen   is 

ji^j  =  28,  which  is  the  same  as  that  of  von  Haast's  specimen. 
In  another  skull  in  the  Otago  University  Museum,  obtained 

from  Napier,  on  the  East  coast  of  the  North  Island,  in  1892,  the 

formula  is  J.~j..     It   is   true   that   the    premaxillaiy    teeth   are 
absent  in  the  specimen,  and  that  there  are  only  14  teeth 
remaining  on  each  side  of  the  lower  jaw,  the  tip  of  which  has 
been  broken  across  at  the  level  of  the  sockets  of  the  front  teeth  ; 
the  sockets  are,  however,  quite  visible  at  the  fracture. 

This  skull  is  rather  larger  than  that  of  the  Parakanui  specimen 
(which  I  hope  to  describe  in  the  future),  and  the  teeth  are  longer 
and  stouter:  the  anterior  teeth  measuring  h  inch,  the  hinder  ones 
f;  inch  above  the  dried  gum.  The  dental  area  measures  6|  inches, 
allowing  for  the  front  teeth  ;  and  the  dental  interval  is  J  inch, 
except  for  the  hinder  3  teeth,  which  are  separated  by  a  space  of 
only  I  inch  ;  these  last  teeth  have  their  points  turned  backwards, 
though  whether  this  is  due  to  the  shrinkage  ami  distortion  of 
the  gum  in  drying  I  am  unable  to  say. 

I  have  referred  i"  this  skull,  since  in  Flower  ami  Lydekker's 
•  Mammals1  it  i-  stated  that  Oogia  has  '.)  to  L2 teeth  in  the  lower 
jaw.    Owen  gives  9  for  the  Indian  specimen.     I  have  not  a. 
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to  other  accounts,  but  it  is  worthy  of  note  that  the  three  specimens 
described  from  New  Zealand  have  each  more  than  the  above 

maximum.  Moreover,  Owen  .states  (p.  41)  that  "the  teeth  are 

small,  straight,  conical,  obtuse,  not  exceeding  8  lines  in  length," &c.  It  is,  I  understand,  generally  believed  that  there  is  but  one 
species  of  this  Small  Cachalot ;  it  is  therefore  worth  noting  these 
small  differences. 

The  soft  palate  had  been  partially  cut  away,  and  the  broad  naso- 
palatal  canal  exposed.  A  short  slit  was  all  that  was  needed  to 
exhibit  the  lower  ends  of  the  narial  canals,  which  are  shown  in 
PI.  VIII.  fig.  5. 

IV.  Alimentary  Tract. 

My  observations  are  incomplete,  as  the  gut  had  been  cut  across, 
close  to  the  stomach,  and  indeed  across  the  narrow  chamber  of  this 

organ.  When  removing  the  viscera — which  were  buried  in  sand— 
this  fact  was  overlooked,  and  the  intestine  with  the  rest  of  the 

6tomach  was  left  behind,  so  that  I  am  unable  to  give  measure- 
ments of  the  entire  canal. 

The  hindmost  portion  (about  7  feet)  of  the  intestine  remained 
attached  to  the  body  :  and  at  a  point  about  3  feet  6  inches  from  the 
anus  the  intestine  suddenly  dilates  to  form  a  sac,  filled  with  a  very 

dark-brown  fluid,  of  considerable  density,  which,  when  smeared  on 
the  paper  of  my  note-book,  left  a  dark  sepia-coloured  mark. 

Sir  W.  Turner  [15]  describes  a  similar  rich  brown  fluid  in  the 

hind  gut  of  Bisso's  Grampus,  and  suggests  that  it  is  derived 
from  the  sepia  of  the  ink-sacs  of  the  cuttles  on  which  the 
cetacean  had  fed  ;  and  further  explains  the  absence  of  the  dark 
material  in  the  stomach  and  anterior  part  of  the  intestine,  by 

supposing  that  the  ink-bags  pass  uninjured  into  the  posterior 
region  of  the  gut,  where  their  walls  become  dissolved  and  the 
fluid  released.  This  seems  to  be  the  case  in  Cogia,  for  the  small 
intestine  did  not  contain  the  dark  fluid. 

This  specimen  of  Cogia  contained  in  its  stomach  a  great 
quantity  of  cuttle-beaks,  lenses  of  eyes,  and  the  remains  of  the 
pens  of  some  Loligo-like  species,  probably  Ommastrephes  sloanii ; 
also  some  partially  digested  red  membranes  which  appear  to  have 
been  cylindrical.  Each  bears,  near  one  end,  a  thick,  firm,  white 
patch  on  which,  and  on  the  membrane,  are  horny,  conical  teeth- 
like  structures,  recalling  gizzard-teeth  of  Aplysia,  but  no  dark fluid. 

Von  Haast  [2]  states  that  in  the  specimen  studied  by  him,  "  the 
contents  of  the  stomach  consisted  of  a  dark  slimy  matter ;"  and 
noting  the  absence  of  cuttle-beaks,  and  the  small  size  and  the 

position  of  the  mouth,  he  concluded  that  Cogia  is  "  probably  a 
ground-feeder,  perhaps  on  the  smaller  hydroid  polyps."  This 
view  is,  evidently,  negatived  by  the  presence  of  beaks  in  the 
Parakanui  specimen. 

The  stomach  (PI.  IX.  iig.  10),  as  I  have  said,  is  imperfect;  but 
1  will  describe  so  much  as  remains,  for  in  some  respects  it  confirms 
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Turner's  accounts  (13, 14)  of  the  orgau  in  Odontocetes,  though  it 
differs  from  that  of  Porpoise  or  Dolphin,  and  appears  to  agree 
with  that  of  the  Sperm  Whale.  The  oesophagus,  which  is  2 
inches  across  (externally),  is  dilated  below  the  entrance  to  the 

true  stomach,  to  form  a  large  ovoid  pouch  or  "  paunch  "  7  inches 
in  length  and  5  in  breadth  l. 

The  true  stomach  arises  from  the  side  of  the  oesophagus  just 

above  the  commencement  of  the  crop-like  dilatation.  It  has  the 
form  of  a  long  wide  sac,  somewhat  like  a  curved  sausage,  extending 
beyond  the  end  of  the  paunch,  and  measuring:  15  inches  in  a 
straight  liue  taken  from  its  anterior  margin  to  the  hindmost  end. 

This  sac  may  be  termed  the  "  cardiac  chamber.'"  It  presents  a 
"  greater  curvature  "  directed  towards  the  right  side,  and  a  "  lesser 
curvature,"  facing  the  paunch.  Along  the  lesser  curvature  there 
are  two  slight  constrictions,  so  that  this  chamber  seems  to  be 
subdivided;  but  in  reality  it  is  one  great  sac.  The  constrictions 
are  mere  indentations  of  the  wall,  and  there  is  no  corresponding 
fold  of  the  mucous  membrane  internally.  On  the  dorsal  surface 
of  this  cardiac  chamber,  at  about  midway  along  its  length,  and 
close  to  the  lesser  curvature,  there  arises  a  small  sac,  which  soon 
becomes  a  distinct  tube.  Most  unfortunately  this  had  been  cut 
across.  It  is  the  second  chamber  of  the  true  stomach ;  and  we  are 
at  present  ignorant  of  how  many  chambers  there  are  in  Coyia, 
though  probably  only  these  two.  For  convenience  I  will  term  it 

the  "  pyloric  chamber "  for  reasons  that  will  become  evident later. 

This  pyloric  chamber  commences  as  a  depressed,  subcircular, 
thin-walled  swelling  on  the  side  of  the  cardiac  chamber.  It  soon 
becomes  tubular;  but  for  about  4  inches  remains  adherent  to 
the  cardiac  chamber,  then  leaves  it  as  a  free  tube,  one  inch  in 
diameter;  but  only  about  one  inch  of  this  tube  remains  in  the 
specimen. 

The  hardened  and  distended  stomach  was  opened  by  cutting 
windows,  of  convenient  size,  in  the  walls.  The  cardiac  orihce  is 
on  the  side  wall  of  the  oesophagus.  It  is  usually  stated  that  in 
Dolphins  and  other  Cetacea  in  which  a  paunch  is  present,  this 

and  the  cardiac  chamber  communicate  with  the  oesophagus  "  at  the 
same  point,"  thereby  inferring  a  sort  of  bifurcation  of  the  oesophagus ; 
but  in  Oogia  the  cardiac  orihce  (PL  X.  fig.  14)  is  a  wide  oval 
aperture,  about  4  inches  long,  on  the  side  wall  of  the  oesophagus. 
It  is  surrounded  by  a  very  prominent  rounded  ridge  (</),  recalling  a 
sphincter  muscle,  though  it  is  a  fold  of  the  mucous  membrane  and 
ili'-  submucosa  only,  and  the  muscular  coat  is  not  involved.  From 
the  margin  of  this  oriiice  the  lining  (h)  of  the  oesophagus  projects 

1  This  and  tho  following  measurement*  we   ■  obtained  from  the  preserved 
and  noi  from  the  fn  sb  -|   mien.    The  stomach  and  paunch  having  been  empl  ied 
of  their  contents  ami  thoroughly  washed  with  water,  were  distended  by  lining 
them  with  strong  alcohol,  the  ends  being  tightened  ;  the  alcohol  was  poured  in 
through  a  funnel,  noi  injected,  so  that  the  distension  is  not  exaggerated.    Tho 
whole  was  then  laid  in  strong  aloohol  for  about   four  months  before  1  had  time 

nine  theui. 



118  PROF.  W.  B.  BEJTHAM  OX  THE  [May  21, 

into  the  .stomach  as  an  irregular  fringe,  or,  as  Huxley  describes  it 

in  the  Porpoise,  as  a  41  prominent  rugose  lip." 
The  communication  between  oesophagus  and  paunch  is  by  way 

of  a  deep  groove  bounded  by  a  couple  of  high  and  thick  folds  (d.d) 
on  the  outer  wall  of  the  oesophagus.  It  is  similar  to  the  groove 

between  the  oesophagus  and  psalterium  in  the  Cow's  stomach.  It 
is  evident  that  the  paunch  is  a  blind,  downward  prolongation 
of  the  oesophagus,  beyond  the  entrance  of  the  latter  to  the 
stomach. 

The  passage  from  the  cardiac  to  the  pyloric  chamber  is  between 
two  stout  curved  folds  of  mucosa  and  submucosa,  forming  valves, 
which  only  incompletely  circumscribe  the  aperture.  One  valve, 
the  superior,  is  continuous  with  the  surface  of  the  cardiac 
chamber,  and  its  free  edge  is  concave  backwards  ;  the  other,  or 
inferior  valve,  is  at  a  slightly  different  level,  being  the  projection 
forwards  of  the  adherent  wall  of  the  pyloric  chamber;  this  fold 
is  concave  forwards,  and  its  right  end  overlaps  that  of  the  superior 
valve.  Further,  as  part  probably  of  the  apparatus,  there  is  a 
strong  rounded  ridge  (3  inches  in  length)  in  the  ventral  wall  of 
the  pyloric  chamber,  passing  forwards  and  curving  over  the 
inferior  valve. 

The  mucous  membrane  of  these  parts  exhibit  very  characteristic 
differences,  both  macroscopic  and  microscopic  ;  these  have  been 
described  for  some  Cetacea  by  Sir  W.  Turner  in  some  detail 

(14). 
The  lining  of  the  oesophagus  (PI.  IX.  fig.  11),  which  in  the 

preserved  specimen  is  whitish  and  hard  to  the  touch,  is  thrown 
into  labyrinthine  folds,  the  general  trend  of  which  is  transverse. 

In  sections,  the  epithelium  is  seen  to  be  "  stratified,"  consisting 
of  some  6  or  7  layers  of  cells  :  the  nuclei  of  the  deepest  layer  are 
oval  and  closely  set ;  the  upper  ones  are  more  or  less  flattened,  and 
those  on  the  free  surface  quite  flat.  These  last  take  the  stain 
(hamiatoxylin)  much  more  faintly  than  the  deeper  ones.  The 

surface  of  the  epithelium  is  very  ill-defined  and  irregular,  due 
partly  no  doubt  to  the  manipulation  it  had  undergone  ;  though, 
partly,  this  seems  to  be  a  natural  character,  for  even  in  the  deep 
pits  formed  by  the  above-mentioned  foldings,  where  the  tissue 
would  be  less  liable  to  disturbance,  the  epithelium  is  comparatively 
thin.  Moreover,  it  is  everywhere  of  very  irregular  depth,  as  the 
subumucosa  rises  up  into  it  at  intervals  in  such  a  way  that  the 
epithelium  seems  to  dip  downwards  in  the  form  of  solid  columns  ; 
and  I  imagined  that  these  were  tangential  sections  of  small  pits;  but 
I  failed  even  in  thin  sections  to  determine  the  existence  of  any- 

thing of  the  kind.  I  find  that  Sir  W.  Turner  notices  the  same 

thing  in  the  Porpoise,  and  suggests  that  they  are  "  in  all  probability 
slender  folds  of  the  mucous  membrane,  which  when  vertically 

divided  look  in  sections  as  if  separated  by  papilla?  "  of  the  under- 
lying connective  tissue. 

There  are  no  glands,  either  macroscopic  or  microscopic,  in  the 
wall  of  the  oesophagus. 
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Opposite  the  entrance  to  the  cardiac  chamber,  the  mucous  mem- 
brane is  thrown  into  a  few  powerful  longitudinal  folds,  two  of 

which  are  more  prominent  thau  the  rest,  about  one  inch  in  height, 
and  delimit  the  groove  that  leads  to  the  pauuch.  Below  the  point 
there  are  10  well  marked  ridges,  which  radiate  from  the  groove, 
along  the  wall  of  the  paunch  ;  some  reach  almost  to  the  hinder  end, 

others  die  out  half-way  along.  In  addition  to  these  longitudinal 
folds,  a  few  irregular  ones  originate  from  them  and  pass  in  a 
transverse  direction. 

The  mucous  membrane  (PI.  X.  fig.  12)  is  in  the  paunch  distinctly 
yellow  ;  it  is  marked  by  irregularly  arranged,  straight,  narrow,  and 
shallow  furrows,  appearing  as  lines  crossing  one  another  at 
various  angles,  but  there  is  nothing  approaching  the  labyrinthine 
character  seen  in  the  oesophagus. 

Sections  show  that  the  epithelium  is  stratified ;  but  it  is  much 
thicker  than  iu  the  oesophagus,  and  more  closely  resembles  the 
epidermis  of  a  mammal  than  the  epidermis  of  part  of  the  gut.  In 
fact,  it  is  from  the  character  of  this  epithelium  that  this  region  is 
recognized  as  being  part  of  the  oesophagus,  and  not  part  of  the  true 
stomach. 

The  epithelium  consists  of  very  well  marked  stratum  mal- 
pighii  and  st.  corneum,  of  about  equal  depth.  The  lowermost 
nuclei  of  the  st.  malpighii  are  oval,  closely  set,  with  the  long  axis 
vertical  to  the  plane  of  the  surface  ;  the  others  are  rouuder,  till 
immediately  below  the  st.  corneum  the  nuclei  undergo  sudden 

aeration,  and  are  represented  by  small,  horizontal,  and  almost 
linear  groups  of  deeply  stained  granules  ;  two  to  four  rows  of 
such  cells  exist,  evidently  the  st.  granulosum.  There  is  a  very 
sharp  line  between  them  and  the  overlying  st.  corneum,  which  is 
coloured  yellow  (in  the  sections  that  were  stained  on  the  slide  in 

Delafield's  haeinatoxyhn)  except  the  outermost  margin,  which  is 
faintly  purple  ;  the  whole  stratum  is  distinctly  "  lamellate,"  with 
small  linear  groups  of  refriugent,  unstained  granules  interspersed 
here  and  there  between  the  lamellae. 

The  free  surface  is  slightly  irregular,  the  cells  appear  to  be 
dropping  away,  and  are  somewhat  swollen. 

In  short  the  lining  of  the  pauuch  is  a  typical  epidermis. 
The  mucous  membrane  of  the  cardiac  chamber  (PI.  X.  lig.  13)  is 

pinkish,  even  in  the  preserved  stomach;  it  is  thrown  into  more 

or  Lees  pronounced  and  irregular  folds,  and  the  surface  isfurrowe  '. 
marking  out  rounded  gyri  of  larger  size  than  those  of  the  oesoph- 
agus.  Fowards  the  hiuder  end  the  membrane  is  smoother.  A  few 
stray  ridges  atari  from  thecardidcorifi.ee,  but  soon  die  down,  giving 
rise  to  the  above-mentioned  irregular  folds.  In  sections,  the 

epithelium  is  seen  to  be  typically  "gastric;"  it  is  many  times 
thicker  than  that  of  the  paunch,  and  consists  of  closely-set,  long, 

tubular  and  branched  "  peptic  glands."  The  cells  at  the  surface 
had  macerated  off,  but  in  the  deeper  parts  of  the  glands  they, 

though  displaced,  remain  ;  and  t  lie  two  kinds  of  C  ills  — "  chief  "   or 
'•central"  and  oxyutio  or  parietal  —arc  recognizable. 
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In  the  pyloric  chamber  "  the  mucous  membrane  is  smooth,  soft, 
and  of  a  darker  red  than  in  the  preceding  chamber.  Sections  show 
that  here,  too,  peptic  glands  occur ;  though  of  a  different  shape  and 
length.  From  the  ill-preserved  state  it  is  difficult  to  give  an 

accurate  detailed  account,  but  it  appears  that  the  "  duct  "  of  each 
gland  is  much  longer,  and  the  branching  takes  place  deeper  in  the 
epithelium  than  in  the  cardiac  chamber.  The  raucous  membrane  is 
not  uniformly  thick,  but  in  a  given  section  the  free  surface  describes 
undulations  ;  in  the  thinner  parts  of  the  sections  the  glands  consist 
of  one  kind  of  cell  only,  recalling  the  pyloric  glands  of  ordinary 
mammals  ;  but  in  the  thicker  parts  patches  of  glands  occur  which 
show  the  oxyutic  cells  quite  plainly,  and  even  in  greater  numbers 
than  in  the  cardiac  chamber. 

Although  figures  are  apt  to  be  misleading,  yet  the  following 
afford  an  idea  of  the  relative  thickness  of  the  mucous  membrane  in 

these  different  parts  : — 

In  oesophagus  it  is  0*025  mm. 
„  paunch  it  is  0-37  mm. 
,,  cardiac  chamber  it  is  1*5  mm. 
„  pyloric  chamber  it  is  from  0*4  to  0*75  mm. 

Remarks. — It  is  well  known  that  in  the  Cetacea  the  "  stomach  *' 
consists  of  several  chambers,  and  Sir  W.  Turner  (13,  14)  has 
given  an  account  of  the  arrangements  met  with  in  different  families 
of  the  Order.  It  appears  that  in  the  majority  of  Odontocetes  the 

"  first  chamber "  is  in  reality  a  dilatation  of  the  oesophagus  ;  a 
fact  that  was  recognized  more  than  200  years  ago  by  Edward 
Tyson  [16]  who,  according  to  Turner,  recognized  that  this  first 

compartment  is  "  lined  by  a  continuation  of  its  inward  tunic,  which 
we  now  know  to  be  of  squamous  epithelium,"  so  that  it  seems  to  be 
a  sac-like  dilatation  of  that  tube  ;  or,  in  short,  a  "  paunch."  Only 
in  the  Ziphioids  is  this  paunch  absent;  in  them,  notwithstanding 
the  many  chambers,  all  are  true  gastric  chambers,  lined  by 
glandular  epithelium.  Although  other  authors,  as  for  example 

Murie  [4]  for  the  Caa'ing  Whale,  compares  this  first  chamber  to  a 
ruminant  paunch,  and  Huxley  in  his  Textbook  (p.  395)  also  speaks 

of  the  first  chamber  as  "  a  kind  of  paunch  lined  by  a  thick  epi- 
thelium "  (see  also  Wiedersheim),  yet  it  appears  that  Turner  was 

the  first  to  investigate  the  character  of  the  mucous  membrane  by 
means  of  microscopic  sections ;  the  literature  at  my  disposal  is 
sparse,  but  Turner  gives  no  reference  to  anyone  who  had  previously 
cut  sections  of  the  stomach-wall. 

It  seems  necessary  to  insist  on  this  fact  that  the  first  chamber  is, 

in  the  majority  of  Cetacea,  a  "  paunch "  since  in  some  English 
textbooks,  even  of  recent  years,  the  complex  of  chambers  is  still 

spoken  of  as  "  stomach."  Turner  has  pointed  out,  aud  no  doubt 
other  workers  on  the  group  have  done  so,  that  this  ■paunch" 
serves  not  merely  for  receiving  and  holding  food,  in  the  way  that  the 
paunch  of  the  Ruminant  does,  but  that  there  is  abundant  evidence 
that  the  digestive  juice  is  discharged  from  the  true  stomach  into 
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this  chamber  ;  for  fish-bones,  cuttle-beaks,  and  other  indigestible 
remains  of  the  food  are  found  in  the  paunch,  and  never  in  the 

stomach  :  that,  in  fact,  it  is  a  "  macerating  chamber  :  "  that  these 
things  are  rejected  through  the  mouth,  just  as  owls  reject  the 
undigested  parts  of  their  food. 

In  view  of  his  own  insistence  on  the  oesophageal  nature  of  this 
first  compartment,  it  is  to  be  regretted  that  Turner  does  not, 

in  his  memoirs,  speak  more  definitely  of  it  as  a  "  paunch  "  and  thus 
draw  attention  to  it  more  strongly  ;  in  his  figures,  for  instance, 

he  labels  it  "  1 "  as  he  also  does  the  first  compartment  of  the 
ziphioid  stomach.  It  may  be  objected  that  "  paunch  "  is  used  for 
a  particular  part  of  the  ruminant  stomach  ;  that  in  this  no  digestive 
juice  is  poured  on  to  the  food  while  it  is  retained  there  ;  that  it  is 
a  mere  reservoir,  and  not  a  macerating  chamber.  But  according  to 

Prof.  Fleming  (Chauveau's  Comp.  Anat.  1891)  both  the  paunch 
and  the  reticulum  are  lined  by  "stratified  epithelium,"  and  there- 

fore are  as  much  oesophageal  dilatations  as  the  1st  chamher  of  the 

"  stomach  "  in  Cetacea  ;  they  are  morphologically  similar,  even  if 
physiologically  dissimilar. 

In  these  days  of  '  precise  nomenclature,'  it  is  strange  that  such 
a  word  as  "  stomach  "  is  so  very  vaguely  employed  for  all  sorts  of 
sacs  :  primarily  used  for  the  digestive  chamber  in  man,  the  meaning 
of  the  word  has  been  extended  to  include  a  variety  of  dilated 
portions  of  the  alimentary  system  in  different  animals,  e.g.,  the 

gizzard  of  the  Crayfish  is  not  a  "  stomach,"  although  frequently  so 
termed,  nor  is  the  paunch  of  Cetacea  or  Ruminants. 

Messieurs  Pilliet  and  Boulart  [8]  have  pointed  out  that  the 
stomach  of  Cetacea  cannot  be  compared  in  detail  with  that  of 
Ruminants  :  but  it  seems  that,  so  far  as  this  first  compartment  is 
concerned,  there  is  a  morphological  resemblance,  and  to  some 

degree  a  physiological  one  '. 
The  true  "stomach"  consists,  as  we  know,  of  a  "pars  cardiaca"aud 

a  "  pars  pylorica  " ;  aud  while  both  these  are  present  in  the  Cetacea 
and  Ruminant,  there  is  in  addition  an  oesophageal  paunch.  In  the 
whales,  the  pars  pylorica  and  perhaps  the  pars  cardiaca  may  be 
further  subdivided. 

Returning,  now,  to  Cog la ;  the  mutilated  condition  of  the 
organ  prevents  us  comparing  it  in  detail,  as  I  should  have  wished 
to  do,  with  that  of  other  Odontocetes  ;  but  so  much  as  remains 
indicates  that  it  differs  from  the  stomach  ofthe  Delphinidae,  in  the 

fad  that  the  "  pyloric  chamber"  (=3rd  chamber  in  the  sense  of 
other  authors)  soon  becomes  free  Erom  the  wall  of  the  cardiac  (or 
2nd  chamber),  and  is  evidently  the  commencement  of  a  tubular 

region;  whereas  in  Porpoise,  Dolphin,  Ac.,  this  "3rd  chamber"  is 
totally  adherent  to  wall  of  the  "  2nd"  (as  in  OlobicepTiahis,  where 
.Murie  calls  it  the  "burrowing  passage"),  or  it  is  globular  in  Form, 
whilst  additional  chambers  exist.  Naturally  one  turns  for  elucidation 
to  Phii.sihr  maorocephalvx,  of  which  but  little  seems  to  be  known. 

I  bave  been  unable  to  consult  either  hhisor  Bias  Weber1!  valuable  work 
in  the  Morph.  Jahrb.  riii.  1888,  or  Pouohel  and  Beauregard  in  tlio  original. 
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I  quote  from  Turner's  memoir  [13],  who  summarizes  the  account 
given  by  Dr.  Jackson  [3]  of  the  stomach  of  the  Sperm  Whale. 

"  The  first  cavity  is  nearly  globular,  and  is  lined  by  a 
continuation  of  the  cuticle  and  cutis  from  the  oesophagus.  The 
2nd  cavity  opens  freely  into  both  oesophagus  aud  the  first  cavity. 
It  is  elongated,  and  the  rugae  on  its  inner  surface  are  nowhere 
strongly  marked.  The  3rd  cavity  is  elongated,  narrow  at  its 
commencemeut,  but  becomes  dilated  and  curved  upon  itself.  The 
mucous  coat  is  less  rugose  than  in  the  2nd  cavity.  There  is  no 
small  intermediate  chamber  between  the  2nd  and  3rd.  The  3rd 

cavity  opens  into  a  dilatation  by  an  orifice  |  inch  in  diameter ;  this 

dilatation  ends  in  the  intestine." 

Of  course  by  "  1st  cavity"  is  meant  what  in  his  paper  Turner 
speaks  of  as  "  paunch  ;  "  the  "  2nd  cavity  "  is  the  cardiac  chamber, 
and  the  3rd  cavity  is  the  pyloric  chamber.  Unfortunately,  this 
summary  does  not  enable  us  to  form  a  very  vivid  picture  of  the 

Sperm-whale's  stoinac-h,  as  we  are  not  told  where  the  3rd  chamber 
originates  from  the  2nd,  nor  the  relative  size  of  the  parts  ;  but,  so 
far  as  it  goes,  it  appears  that  Cogia  has  a  stomach  of  the  same  kind. 
At  any  rate,  we  have  the  evidence,  that  Prof.  Turner  desired  to 
have,  that  in  the  Physeteridae  the  1st  chamber  is  a  paunch. 

According  to  the  account  of  the  Cachalot's  stomach  given  by 
Pouchet  and  Beauregard  [9]  the  "  first  chamber  "  is,  in  its  upper 
part,  lined  by  a  mucous  membrane  similar  to  that  of  the  oesophagus, 

while  in  the  lower  part  a  "gastric  epithelium  "  exists.  Thus  this 
chamber  is  partly  "  paunch,"  partly  cardiac  region  of  stomach. 
It  appears  that  though  the  boundary  between  the  two  kinds  of 
mucous  membrane  is  distinct,  there  is  no  constriction  here. 

The  "  pyloric  chamber  "  is  separated  from  the  two  following  or 
"  duodenal  chambers  "  by  a  short  definite  duct. 

Of  the  two  "  duodenal  chambers,"'  the  first  is  lined  by  a  smooth mucous  membrane ;  while,  in  the  second,  valvule;  conuiventes  are 

present ' . Without  access  to  the  original  account,  it  is  difficult  to  correlate 

this  description  with  Jackson's  with  certainty.  But  it  seems  that 
the  "  narrow  commencement  "  of  the  3rd  elongated  chamber  of  his 
account  corresponds  to  the  "true  duct"  of  Pouchet  and  Beauregard, 
and  their  "  first  duodenal  chamber "  with  its  smooth  lining  is 
Jackson's  dilated  part  of  the  3rd  chamber. 

Theiv  is  one  point  in  the  above  account  that  is  of  general 
importance,  viz.  :  the  absence  of  any  constriction  between  the 
paunch  and  cardiac  region  of  the  stomach.  Have  we,  here,  a 
commencement  of  the  process  by  which  a  part  of  the  stomach 
becomes  modified  to  serve  as  a  receptacle  for  food,  by  the  down- 
growth  of  the  oesophageal  membrane  ?  or,  is  an  original  paunch 
being  invaded  by  gastric  epithelium  ? 

1  But  it  is  not  clear  from  the  abstract  in  the  Zool.  Jahresber.  whether  the 
2nd  "cavite"  is  the  pyloric,  or  whether  a  third  "chanibre"  (pyloric)  also 
exists. 
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Xo  doubt  this  matter  is  dealt  with  by  the  French  authors  ;  but 

in  view  of  the  condition  of  the  "  stomach  "  in  other  Cetacea,  that 
of  the  Cachalot  is  rather  puzzling. 

It  appears,  then,  that  in  the  family  Physeteridce  the  apparatus  is 
simpler  than  in  the  DelphinidaB,  and  agrees  with  the  Platanistida?  iu 
having  only  three  chambers,  viz.,  a  paunch,  a  cardiac  chamber,  and 
a  pyloric  chamber. 

V.   Tlie  Penis. 

The  body-wall  between  the  anus  and  the  aperture  of  the  penial 
sheath  had  been  cut  about,  so  that  the  position  of  these  apertures 

and  their  distance  apart,  with  regard  to  the  body-length,  could  not 
be  ascertained. 

In  the  arrangement  of  the  muscles  at  the  base  of  the  organ,  and 
some  other  matters,  Cor/ia  differs  from  the  accounts  given  for  the 
Dolphin  and  the  Eight  Whale  (by  Professors  Turner  and  Srruthers 
respectively),  so  that  it  is  worth  while  to  put  on  record  the  arrange- 

ments in  the  present  whale.  The  total  length  of  the  apparatus,  in 
the  fresh  condition,  was  28  inches,  measured  from  the  base  of  the 

"  accelerator  urines  "  muscles  to  the  end  of  the  penial  sheath,  but 
more  detailed  measurements  of  the  preserved  material  show  that 
a  certain  amount  of  shrinkage  had  occurrred. 

In  dealing  with  the  penis,  it  will  be  convenient  to  distinguish 

three  regions  : — 
(1)  A  basal  portion  consisting  of  the  crura  penis,  surrounded  by 

the  muscles,  which  in  Cor/ia  ai-e  4  in  number,  a  pah-  of 
medial  acceleratores  urince  and  a  pair  of  lateral  erectores  penis. 
This  region  measures,  in  the  preserved  specimen,  7  inches  in 
length  and  about  5  inches  at  the  broadest. 

(2)  The  middle  region  or  "  body  of  the  penis,"  rather  more  than 
6  inches  in  length,  formed  almost   wholly  by  the  single 
corpus  cavemoswm. 

And  (3)  the  distal  region   of   12  inches,  extending  from  the 
insertion  of  the  sheath  or  prepuce  into  the  penis,  up  to  the 
external  pore.     The  terminal  region  of  the  penis,  enclosed 
within  the  sheath,  is  8|  inches  in  length:  this  region  may 

be  termed  the  '  ylans,'  though  it  contains  a  continuation  of 
the  corpus  cavernosum. 

We  will  consider  the  middle  region  or  body  of  the  penis  first. 

It  consists  of  a  Bingle  corpus  cavernosum,  having  tin-  usual  struc- 
ure,  with  a  thick  tunic  of  librous  tissue,  and  enveloped  in  a  looser 
connective  tissue  carrying  blood-vessels  and  nerves  (PL  X.lig.  10). 
The  body  is  not  quite  cylindrical,  but  is  slightly  higher  than  broad 

achby  1 J  inch,  in  the  measured  specimen) ;  it  was  not  straight, 

but  Bomewhat  undulating '. 
The  upper  surface  is  convex.  There  is  no  dorsal  furrow,  such 

a-   is  described  for  Balanqptera,  and  the  plexus  uf  blood-vessels 

Tin-  only  figun-  el  ir.ni.-vci'Hc  section!  of  a  Cetacean  pcni-  ihal   I  have  M'cii 
is  that  ■_  . i uric  (4)  for  Balanoptera,  where  il  u  broader  than  high. 
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destined  for  the  glans  is  not  in  the  inid-dorsal  line,  but  consists  of 
a  right  and  left  group  of  veins  and  arteries,  lying  on  either  side  of 
the  upper  surface  of  the  penis.  Only  for  a  short  space,  just  behind 
the  attachment  of  the  penial  sheath,  do  the  two  bunches  of  vessels 

■widen  out  so  as  to  meet  dorsally,  but  almost  immediately  they 
separate  again  as  the  "  glans  "  is  entered,  and  take  up  a  still  more 
distinctly  lateral  position  (PI.  X.  fig.  17,  Bv). 

The  ventral  surface  of  the  c.  cavernosum  embraces,  as  usual,  the 
corpus  spongiosum,  in  which  the  urethra  is  contained  in  a  slightly 
asymmetrical  position. 

In  transverse  section  the  c.  spongiosum  is  -^  inch  in  height  by 
|  inch  across. 

While  the  tunic  of  the  c.  cavern  osum  is  very  thick  and  dense, 
that  of  the  c.  spongiosum  is  quite  thin,  and  to  the  naked  eye  is  not 
distinguishable  from  the  tissue  of  the  spongy  body  itself. 

As  the  distal  region  or  glans  is  approached  the  relative  sizes  of 
the  parts  change.  The  glans  is  an  elongated  cylindrical  cone, 

terminating  in  a  blunt  and  slightly  upturned  point,  the  slit-like 
urinogenital  pore,  which  is  g  inch  in  length,  being  subterminal.  In 
the  preserved  specimen  the  skin  of  the  glans  has  a  yellowish  tint,  is 
smooth  but  much  wrinkled  transversely,  owing  no  doubt  to  shrinkage. 
Soon  after  the  c.  cavernosum  has  entered  the  glans,  it  undergoes  a 
considerable  reduction  in  size  :  thus,  at  a  distance  of  G  inches  from 
the  tip  (PL  X.  fig.  17)  it  is,  in  transverse  section,  circular  in  outline, 
with  a  diameter  of  only  4  inch,  while  the  c.  spongiosum  has 
slightly  increased  in  size.  Further  forwards,  two  inches  from 
the  tip  (PL  X.  fig.  18),  the  cavernous  body  has  almost  disappeared. 
It  is  but  g  inch  in  diameter,  while  the  spongy  body  is  now  §  inch 
across,  and  is  practically  circular.  The  rest  of  the  substance  of  the 
penis  is  now  occupied  by  fibrous  tissue  with  abundant  vessels,  chiefly 

laterally  placed,  derived  from  the  previously  mentioned  dorso- 
lateral "  plexus." 

The  urethra  has  enlarged,  and  here  commences  the  usual  dila- 

tation to  form  the  "  fossa  naviculars. "'  Turning  to  the  proximal 
region,  we  find  a  very  interesting  condition  of  affairs.  After 
dissecting  away  the  muscles — or  rather  by  slicing  them  away — 
the  usual  crura  penis  (c.  c.  spongiosi)  are  exposed  (PL  X.  fig.  19), 

each  embedded  in  a  muscle  that  appears  to  be  the  "  erector  penis  " 
(or  M.  ischio-cavernosus).  But  the  c.  spongiosum  instead  of 
terminating  posteriorly  in  the  usual  bulb  at  the  angle  of  origin  of 
the  crura,  bifurcates ;  and  each  limb  or  the  cms  c.  spongiosi  is  enclosed 

in  one  of  the  "  accelerator  urinse  "  muscles  (or  M.  bulbo-cavernosus), 
within  which  it  enlarges  to  several  times  its  former  size  (PL  XI. 
fig.  20).  Each  crus  of  the  spongy  body  is  2|  inches  in  length,  and 
is  as  long  as  the  crus  peuis  :  it  is  here  irregularly  oval  in  section, 
and  measures  g  by  |  inch  across. 

The  crus  c.  spongiosi  lies  ventrad  and  mediad  of  the  crus  c. 
cavernosi  of  its  side,  and  the  upper  and  external  face  rests  against 
the  tough  tunic  of  the  latter,  while  on  the  other  three  sides  it  is 
enveloped  in  muscle. 
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This  forked  character  of  the  c.  spongiosum  in  Cogia  is  readily 
seen  both  in  transverse  sections  and  horizontal  sections.  So  far 

as  I  have  been  able  to  find  out  from  textbooks,  the  Kangaroo  (and 
perhaps  some  other  Marsupials)  presents  a  similar  condition 
(according  to  Owen).  In  Cetacea  no  mentiou  is  made  of  the  phe- 

nomena, and  generally  a  "  bulb  "  is  described  and  figured,  as  in  the 
majority  of  mammals. 

It  is,  of  course,  in  this  basal  region  that  the  urethra  enters  the 
penis,  and  in  the  general  disposition  of  parts  Cogia  is  quite 

typical.  The  thick-walled,  muscular  urethra  passes  obliquely  back- 
wards and  downwards  towards  the  angle  formed  by  the  crura 

penis  ;  it  dilates  to  form  the  thin-walled  hulbus  ureihrce,  and  here 
the  angulation  of  the  tube  occurs  :  it  then  enters  the  c.  spongiosum, 
through  which  it  runs,  slightly  to  the  right  side. 

The  prostate  gland  in  Cogia  agrees  very  closely  with  the  account 
given  by  previous  authors  (e.  g.  Turner,  15)  for  other  Whales ; 
it  is  a  loose  glandular  and  vascular  tissue  surrounding  the  lower 
half  of  the  bulbus  uretlme.  Above  the  gland  is  a  circular  muscle, 

the  "compressor  prostata? "  or  L'comp.  urethra."  (PI.  XI.  figs.  24, 
25,  C.u.) 

The  seminal  ducts  deserve  a  few  words.  For  a  considerable  part 
of  their  lower  portion,  each  duct  takes  a  straight  course,  as  a  wide, 
thin-walled  tube  ;  the  internal  lining  of  which  is  raised  into  a 
series  of  imperfectly  transverse,  thin  membranous  valves  (PI.  XI. 
fig.  21).  They  do  not  form  a  continuous  spiral,  as  they  do  in  the 
Eorqual  and  the  Dolphin,  according  to  Beauregard  and  Boulart  (1), 
who  compare  the  arrangement  to  the  well-known  spiral  valve  of  the 
Elasmobranch  intestine. 

Below  the  valves,  for  a  distance  of  about  an  inch  and  a  half,  the 
mucous  membrane  is  thrown  into  a  number  of  very  fine,  lamellose, 
longitudinal  ridges,  which  continue  almost  to  the  entrance  of  the 
sperm  duct  into  the  urethra. 

The  verwmontanum  (PL  XL  fig.  22)  is  a  long,  narrow,  but  well- 
marked  ridge,  fading  out  anteriorly,  and  higher  and  broader 
posteriorly.  At  this  point,  on  the  posterior  ventral  wall  of  the 

"  bulbus  urethra,"  is  a  transversely  oval  aperture  (a)  situated  on  a 
slight,  rounded  prominence.  This  aperture,  which  has  a  rounded 
margin,  leads  into  a  shallow,  but  well-marked  pit,  into  which,  right 
and  left,  the  seminal  ducts  open  by  slightly  curved  slit-like  pores, 
guarded  by  distinct  and  whitish  lips.  These  pores  are  quite  below 
the  general  level  of  the  mucous  membrane,  and  between  them  is  a 
very  slight  recess,  in  the  substance  of  the  urethral  wall,  which  no 
doubt  represents  the  uterus  maseuUmu  (cf.  Beauregard  and 
Boulart). 

The  pores  of  the  prostate  gland  CP1.  XJ.  fig.  22,  Pro.)  open  behind 
this  oval  aperture  ;  on  each  side  of  which,  and  behind  it,  a  number 

of  delicate  transversely  dispersed  ridges  or  lamella-  occur.  Most 
of  the  prostate  poxes  are  placed  bet  ween  the  outer  ends  of  neigh- 

bouring ridges  :  four  on  the  left  side,  three  on  the  right,  but  two 
others  on  this  side  are  at  a  different  level,  and  lie  at  the  side  of 
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the  longitudiual  ridge  of  the  verurnontanuin,  between  it  and  a 
smaller  lateral  ridge. 

There  appear,  from  the  preliminary  account  by  the  above- 
named  authors,  to  be  various  differences  in  this  arrangement 
from  the  conditions  in  Dolphin  and  Rorqual. 

The  basal  region  of  the  penis  is  perhaps  of  the  most  interest, 
as  we  shall  find  striking  differences  in  the  arrangement  of  the 
muscles  in  Cor/ia,  Balcena,  and  Grampus. 

In  the  whale  under  consideration  there  are,  as  I  have  said,  two 

pairs  of  muscles,  to  which  I  apply  the  older  names  "  accelerator 
urinse  "  and  "  erectores  penis."  The  two  accelerators  lie  side  by 
side  on  each  side  of  the  middle  line,  and  have  a  length  of  7  inches 
on  the  ventral  surface.     (PI.  XI.  figs.  20,  22,  24,  25,  Ac,  Er.) 

The  fascicles  of  which  the  muscle  is  composed  are  strikingly  large, 
and  have  in  general  a  transverse,  i.  e.  circular,  disposition.  At 
the  extreme  anterior  end,  the  fascicles  of  the  right  and  left  muscle 
interdigitate ;  but  for  the  most  part  they  are  separated  by  a 
distinct  median  septum  of  connective  tissue.     (Fig.  20,  1.) 
By  the  passage  of  the  retractor  penis,  the  accelerators  are 

divisible  into  a  larger  anterior  moiety  {Ac),  and  a  smaller  posterior 

moiety  {Ac'),  where  the  fascicles  are  oblique,  with  their  mediad 
extremities  directed  slightly  backwards. 

The  anterior  moiety  of  the  accelerator  embraces  and  conceals 
the  cms  corporis  spongiosi  of  its  side,  and  the  fascicles  are 
arranged  as  follows.     (See  PI.  XI.  tig.  20.) 

Each  muscle-fascicle  is  a  broad  band,  thicker  in  the  vertical  than 
in  the  horizontal  direction  (with  regard  to  the  surface  of  the 
muscle),  so  that  we  may  distinguish  two  faces  and  two  edges,  as 
well  as  two  ends. 

The  faces  are  pressed  against  the  faces  of  neighbouring 
fascicles  ;  ono  edge  is  directed  outwards  and  forms  the  surface  of 
the  muscle  ;  the  other  edge  is  fixed  to  the  thin  connective  tissue- 
sheath  of  the  crus  c.  spongiosi.  The  ends  are  attached  to  the 
vertical  longitudinal  septa,  one  of  which  separates  the  right 
accelerator  from  the  left  (fig.  20,  i);  the  other  separates  the 
accelerator  from  the  erector  of  its  side  (tig.  20,  2) ;  and  in  part 
these  outer  ends  are  inserted  in  the  crus  corporis  cavernosi,  with 
which  this  septum  is  continuous. 

It  is  evident  that  the  contraction  of  these  circularly  disposed 
fibres  must  exert  considerable  pressure  upon  the  spongy  body. 

The  posterior  moiety  of  the  accelerator  is  marked  off  from 
the  anterior,  by  the  passage  of  the  retractor  penis  (PI.  XI. 
fig.  23,  Re.).  On  the  ventral  surface  there  appears  to  be  a  very 
marked  break  in  the  muscle  at  this  point ;  but  this  is  less  marked 
on  the  dorsal  surface  (PI.  XI.  fig.  25),  where  the  transversely 
disposed  fascicles  of  the  anterior  moiety  only  gradually  take  on 
an  oblique  direction  ;  the  mediad  ends  are  directed  backwards,  and 
the  last  3  or  4  fascicles  enter  the  mass  of  muscle  constituting 

the  "  sphincter  ani,"  but  do  not  mix  with  it.  They  are,  here, 
inserted  in  a  semicircular  septum  or  sheath,  concave  anteriorly, 
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which  is  continuous  laterally  with  the  longitudinal  septa  above 
referred  to. 

The  fascicles  in  this  region  are,  then,  attached  only  to  the  septa, 
and  are  independent  of  the  crus  c.  spongiosi. 

The  erector  penis  (Er.)  is  a  plano-convex  muscle,  enclosing  the 
crus  corporis  cavernosi  of  its  side.  It  is  shorter  than  the  acce- 

lerator, being  only  4  inches  in  length.  It  is  made  up  of  large 
fascicles,  the  direction  of  which  varies  in  different  parts  of  its 
extent ;  in  fact,  they  radiate  from  a  small  circular  tendinous  patch 
on  the  outer  surface  near  the  binder  end  of  tbe  muscle  (t.). 

From  this  area  the  most  anterior  fascicles  pass  directly  forwards 
to  be  inserted  in  the  corpus  cavernosum  ;  those  in  the  middle  of  the 
series  pass  directly  inwards,  and  the  most  posterior  ones  backwards 
and  inwards.  The  opposite  ends  of  these  fascicles  are  attached  to 
the  fibrous  tunic  of  the  crus  penis. 

A  small  separate  muscle  (PI.  XL  figs.  24,  25,  m.)  arises  from 
this  tendinous  patch,  the  fibres  of  which  pass  backwards  and  enter 
the  sphincter  ani.  It  seems  probable  that  this  represents  the  muscle 

marked  "  a"  in  Struthers's  figures  13  &  14,  arising  from  the  hinder 
end  of  the  pelvic  bone,  and  which  he  terms  the  "  caudal  muscular 

mass." Prof.  Turner  found  no  muscle  attached  to  the  hinder  end  of  the 

pelvic  bone  in  the  Grampus. 
The  retractor  penis  {Re.)  is,  as  usual,  a  double  muscle,  though  the 

two  are  closely  bound  together.  Each  is  band-like,  and  measured 
■|  inch  across  and  -^  inch  in  thickness.  They  are  attached  at  one 
end  to  the  corpus  cavernosum,  immediately  proximal  to  the  insertion 
of  the  penial  sheath ;  posteriorly  they  lie  in  the  groove  between 
the  two  accelerators,  and  finally  burrow  upwards  between  the 
anterior  and  posterior  moieties  of  these  muscles,  to  gain  the  dorsal 
surface.  They  then  pass  behind  the  posterior  margin  of  the 

"  pelvic  fascia "  and  enter  the  muscle  surrounding  the  rectum 
(PI.  XL  fig.  25). 

The  retractors  are  13  inches  long,  and  they  lie  quite  loosely 
separated  from  the  penis,  except  at  the  two  ends. 

The  upper  surface  of  the  accelerator  muscles  is  covered  by  a 
tough,  inextensible  membrane,  the  margins  of  which  had  been  cut. 
But  from  its  relation  to  the  muscles  and  other  structures,  it 

appears  to  be  the  "pelvic  fascia"  (PI.  XL  fig.  24, I.).  Anteriorly,  it 
bears  on  its  under  surface  the  two  seminal  ducts ;  on  each  side  is 

seen  an  artery  (or.) — dipping  ilmvnwards  below  it — the  pudic 
artery,  and  posteriorly  it  is  slightly  reflected  on  to  the  rectum. 

A  shorl  distance  behind  the  anterior,  cut  edge  is  a  depression 
caused  by  the  origin,from  iis  under  surface,  of  a  couple  of  muscles, 
which  pass  Forwards,  diverge,  and  embrace  the  urethra,  just  above 

the  prostate  gland.  The  muscle-fibres  ruin'  the  muscular  coat  of 
the  urethra  on  its  anterior  face  (PI.  XI.  tin'.  25, <'.n.).  This  almost 
cirri ilar  muscle  appears  to  be  the  "compressor  urethra)"  (= com- 

pressor prostates  of  Turner).  In  the  Grampus,  however,  it  is 
rather  a  Bheel  of  muscle-fibres,  covering  the  whole  of  the  upper 
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surface  of  the  prostate,  and  encircling  also  the  seminal  ducts  and 

the  urethra  ;  it  arises,  however,  from  the  "  interpelvic  ligament " 
(which  represeuts  the  "  pelvic  fascia  ").  I  find  that  in  Cogia 
some  of  the  fibres  of  this  muscle  originate  from  the  inner  and 
upper  faces  of  the  crura  penis. 

Another  muscle,  though  cut  through,  may  be  mentioned.  On 
each  side,  and  immediately  below  the  cut  edge  of  the  pelvic 
fascia,  is  a  fairly  stout  bundle  of  longitudinal  fibres  (PI.  XI. 
fig.  24,  lev.),  which,  passing  backwards,  loses  itself  in  the  mass  of 

muscle  above  referred  to  as  "  sphincter  ani  " ;  this  pair  of  muscles 
appears  to  be  the  levator es  ani. 

Text-fig.  7. 

Muscles  of  Penis  of  Eisso's  Grampus,  seen  from  below  (copied  from  Turner). 
A.  M.  accelerator  urina1. 
A'.  Its  posterior  moiety. 
B.  M.  erector  penis. 

pel.  Pelvic  bone. 

Remarks. — If  we   compare   the   penial   muscles  of    Cogia    with 
those  in   Grampus  as  described  by  Prof.  Turner  [15],  and   with 
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those  in  the  Greenland  Eight  Whale  as  described  by  Prof. 
Struthers  [12],  we  shall  find  an  interesting  series  of  stages  in 
their  arrangement. 

Tor  this  purpose  I  reproduce  the  figures  given  by  these  authors 

(see  text -figs.  7  and  8). 
In  the  Grampus  (text-fig.  7,  p.  128)  there  are  two  pairs  of 

distinct  muscles ;  also  a  pair  of  accelerators  (A),  which  only  differ 
from  those  in  Cogia  by  their  smaller  size,  for  in  the  Small  Cachalot 

they  extend  much  beyond  the  "  erect  ores  "  and  are,  relatively,  much 
more  conspicuous.  No  doubt  this  is  in  relation  to  the  much 
greater  development  of  the  posterior  end  of  the  corpus  spongiosum 
and  its  bifurcation. 

Text-fie.  8. 

pel 

Muscles  of  Praia  of  Greenland  Right  Whale,  seen  from  below  (copied  from 
Struthers  )■ 

S.   irorseshoe-sliMpril  -i-ptum;   other  letters  as  in  text-fig.  7,  p.  128. 
Compare  text-figs.  7  &  ft  with  the  figure  of  these  muscles  in  Cogia  (PI.  XI.  fig.  23). 

Peoc.  Zoul.  Soc.— 1901,  Vol.  II.  No.  IX.  9 



130  prof.  w.  b.  benham  on  the  [May  21, 

The  retractor  penis  (B)  is  seen  to  have  precisely  the  same 

relation  in  both,  and  the  hinder  moiety  of  the  accelerators  (A') 
presents  the  same  modification  described  above.  But  the  muscles 

for  which  I  have  used  the  name  "  erectores  penis  "  are  in  the 
Grampus  represented  by  a  much  larger  pair  (-B),  termed  by  Turner 

(and  others)  the  "  ischio-cavernosi."  In  this  whale,  each  arises 
from,  and  almost  entirely  conceals,  the  pelvic  bone  {pel.).  Apart 
from  this,  the  relations  are  similar  to  those  in  Cogia. 

When  removing  the  viscera  from  Cogia,  I  sought  for  the  pelvic 
bone,  and  not  finding  it  in  the  neighbourhood,  imagined  that 
it  would  be  concealed  within  the  lateral  erectores  ;  but  on  dis- 

secting these  muscles  I  find  no  trace  of  it.  I  think,  then,  we  may 
conclude  that  there  is  no  pelvic  bone  in  Cogia.  I  cannot  speak 
with  absolute  certainty,  since  the  body- wall  was  much  cut  about ; 
but  if  it  had  been  present  it  would  have  been  connected  with  the 
penis ;  and  there  is  no  trace  of  any  muscle,  other  than  I  have 
described,  which  would  have  been  attached  to  it.  We  may  take  it, 

then,  that  the  pelvic  bone  is  absent,  and  that  the  "  erectores  "  are 
homologous  with  the  m.  ischio-cavernosi. 

At  first  sight,  the  account  and  figure  given  by  Struthers  from 
the  Greenland  Bight  Whale  differs  considerably  from  the  other 

two  Cetacea.  On  the  ventral  surface  (text-fig.  8)  there  is  a  great 
muscular  mass  consisting  of  a  right  and  left  half,  separated  by  a 
median  raphe  or  septum.  This  mass  is  subdivided  into  an  anterior 

(J3)  and  a  posterior  (A)  muscle  by  a  "  horseshoe-shaped  septum  " 
($).  To  this  great  muscle  he  gives  the  name  "  compressor." 
The  anterior  compressor  consists  of  fibres  with  various  origins, 
but  with  in  general  an  antero-external  direction,  as  seen  from 
below.  The  hindmost  fibres  arise  from  the  inner  surface  of  the 

hinder  part  of  the  pelvic  bone  (as  in  the  case  of  the  mus.  ischio- 
cavernosus  in  the  Grampus) ;  they  pass  forwards  to  be  inserted, 
on  the  dorsal  surface,  into  the  median  septum  or  raphe  :  the 
deeper  fibres  are  inserted  in  the  outer  surface  of  the  cms  penis.  A 
second  lot  of  fibres  arise  on  the  ventral  surface  from  this  septum 
and  pass  round  the  corpus  cavernosum  to  be  inserted  in  its 
dorsal  surface :  these,  in  fact,  surround  the  base  of  the  corpus 
cavernosum. 

On  p.  306,  the  author  goes  on  to  say  : — "  This  vast  muscle  in 
Mysticetus  corresponds  to  two  muscles  in  human  anatomy :  the 
part  from  the  inner  slope  on  both  aspects  of  the  [pelvic]  bone  to 
the  erector  penis  (ischio-cavernosus),  enormously  developed  ;  the 
part  from  the  mesial  raphe,  on  the  under  surface,  to  the  anterior 

part  of  the  accelerator  urinse  (bulbo-cavernosus)." 
Before  giving  reasons  for  controverting  this  view,  I  will  continue 

his  account  (p.  307)  of  the  posterior  part  of  the  great  compressor 
(.4)  behind  the  horseshoe-shaped  septum. 

Its  fibres  are  only  visible  from  the  ventral  aspect ;  they  arise 
from  the  median  raphe,  pass  forwards  and  outwards,  towards  the 

horseshoe-shaped  septum, and  "are  inserted  into  the  whole  fibrous 
surface  covered  by  this  muscle  :    the  deeper  into  the  fibrous  coat 
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of  the  bulb  l ;  the  most  superficial  into  the  hinder  surface  of  the 
horseshoe-shaped  septum ;  the  intervening  and  greater  part  into 
the  hard  fibrous  coat  of  the  crus." 

Behind  this  muscle  he  represents  a  group  of  curved  fibres 

(A1,  fig.  2),  the  ends  of  which  arise  from  the  horseshoe-shaped 
septum  in  front ;  the  right  and  left  by  a  median  raphe.  These 
cross  over  behind  the  retractor  penis.  To  this  muscle  he  gives 

the  name — with  some  hesitation  owing  to  the  mutilation — "  levator 
ani"  (p.  308). 

This  "  horseshoe-shaped  septum  "  is  a  vertical  sheet  of  fibrous 
tissue,  attached  to  the  lower  faces  of  the  crura  penis  and  of  the 

bulbus  spongiosi.  "  In  sections  the  septum  appears  as  a  prolonga- 
tion of the  special  fibrous  stratum  which  thickens  the  under  surf  ace  of 

the  crus l,  and  may  be  regarded  as  a  continuation  of  that  stratum, 
shelving  to  the  surface  in  relation  to  the  attachment  and  action 

of  the  posterior  compressor  muscle  "  (p.  306). 
From  the  relations  of  the  "  anterior  compressor  "  (B) — that  part 

which  lies  in  front  of  the  horseshoe-shaped  septum — it  seems  to 
me  that,  not  merely  one  part  of  it,  but  the  whole  is  homologous 

with  the  erector  peuis  or  ischio-cavernosus,  while  the  "  posterior 
compressor  "  (A)  is  nothing  else  than  a  much  reduced  "  accelerator 
urinae"  ;  for,  like  it,  it  is  related  to  the  corp.  spongiosum,  and  the 
account  of  its  attachments  agrees  with  that  given  by  Sir  W.  Turner. 

Further,  the  so-called  "  levator  ani "  (A ')  has  relations  practically 
identical  with  the  "  posterior  moiety"  of  the  accelerator. 

As  to  the  horseshoe-shaped  septum,  it  seems  to  correspond  with 
the  longitudinal  septum  that,  in  Cogia,  separates  the  accelerators 
from  the  erectores  (PI.  XI.  fig.  20,  2),  which,  owing  to  the  short- 

ening of  the  median  muscle  and  the  great  development  of  the 
lateral  ones,  has  assumed  this  curved  form. 

A  comparison  of  the  arrangement  in  the  three  genera  shows  the 
same  two  pairs  of  muscles  in  each,  but  an  interesting  disproportion 

in  the  relative  sizes.  At  oue  end  of  the  sei'ies,  Cogia,  we  find  the 
accelerators  (A)  relatively  enormously  developed,  probably  in  re- 

lation to  the  bifurcation  of  the  corp.  spongiosum ;  at  the  other 
end  of  the  series,  in  B.  mysticetus,  the  accelerator  is  much  reduced, 

while  the  erectores  (B)  are  enormously  developed — no  doubt  in 
relation  to  the  great  size  of  the  pelvic  bone  and  to  the  existence  of  a 
rudiment  of  the  hind  limb,  both  of  which  are  absent  in  Cogia. 
The  Grampus  occupies  a  middle  place  in  the  series,  in  which  a 
pelvic  bone  is  present,  but  with  neither  a  hind  limb  nor  crura  c. 
spongiosi. 

List  of  Papers  referred  to  in  the  text. 
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1  Note — The  italics  are  mine 

9* 
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Dunedin,  March  8,  1901. 

EXPLANATION   OF  PLATES  VIII.-XI. 

Anatomy  of  Cogia  lyrevkeps. 

Plate  VIII. 

Figs.  1-9  illustrate  the  structure  of  the  Nasal  Passages. 

Fig.  1.  Outline  of  the  head,  to  show  the  position  of  the  blowhole  (reduced). 
This  is  not  absolutely  correct,  as  the  flesh  of  the  head  had  been  partially removed. 

2.  Enlarged  view  of  the  blowhole  (nat.  size),      a,  b,  the  anterior  lip ; 
c,  the  interruption  in  the  lip,  where  the  lip  becomes  continuous  with 
the  skin  of  the  head  ;  d,  posterior  lip.  mm,  the  median  line  of  head. 
x  points  to  region  that,  in  the  next  figure,  has  been  cut  across. 

3.  The  spiracular  vestibule,  exposed  by  cutting  across  the  anterior  lip  at 
i'.  and  turning  backwards  the  hinder  lip  d  (nat.  size),   b,  the  right-hand 
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corner  of  the  blowhole.  E,  the  valve,  which  is  continued  down  the 

left  narial  canal,  f,  vertical  wall  of  the  hind-lip  of  blowhole  ;  g,  the 

recess  in  this,  h,  left  narial  canal ;  h',  probe  passed  into  it.  i,  probe 
passed  into  the  right  narial  canal,  mm,  median  line  of  head,  a,  c,  as 
in  fig.  2. 

Fig.  4.  The  right-hand  corner  of  the  foregoing  figure,  enlarged,  showing  the 
right  narial  canal  and  its  lips.     Letters  as  in  fig.  ?>. 

5.  The  naso-palatine  canal  exposed  by  slitting  open  the  soft  palate,  seen 

from  behind,  h,  the  lower  end  of  left  narial  canal.  _;',  the  lower  end 
of  right  narial  canal.  E,  valve.  fo/?.,basisphenoid  bone,  pteri/.,  ptery- 

goid,   prs.,  presphenoid. 
6.  Dissection  of  the  head,  exposing  (A)  the  upper  spiracular  chamber, 

the  front  wall  of  which  is  laid  open  (nat.  size),  b,  the  narial  canal  passing 

to  the  lower  spiracular  chamber,  fib.,  fibro-muscular  dermis. 
i,  probe  passes  through  the  left  nostril  into  the  spiracular  chamber. 
m,  another  probe  passed  into  the  nostril  and  issuing  through  the  cut 
end  of  a  branched  canal  similar  to  n.     mas.,  cut  muscle. 

Plate  IX. 

Fig.  7.  Further  dissection  exposing  lower  spiracular  chamber,  the  front  wall 
of  which  is  turned  downwards  (\  nat.  size).  A,  posterior,  inferior 
face  of  the  upper  chamber.  B,  the  opened  lower  chamber  ;  r,  its 
posterior  wall ;  S,  its  anterior  wall,  mus.,  muscles.  Jib:,  fibrous 
dermis.  j,  right  narial  canal  disappearing  behind  the  surrounding 

tissue,  b',  the  lower  end  of  a  probe  passed  through  the  inter-cavity 
canal  (h)  of  the  previous  figure.  6"  and  b'",  another  probe  passed 
through  the  dissevered  part  of  this  same  canal ;  b'",  its  entrance  into 
the  lower  chamber,  c,  probe  passed  down  into  the  naso-palatine 
canal. 

8.  A  group  of  papillae  from  the  wall  of  the  lower  chamber  ( X  4). 
9.  Diagram  of  the  nasal  passages  in  the  form  of  a  projection  seen  from 

in  front,  a,  blowhole,  b,  intercavitary  portion  of  right  narial  canal. 
c,  lower  end  of  right  narial  canal.  E,  longitudinal  valve  in  the  left 

narial  canal,  h,  left  nai-ial  canal,  j,  upper  end  of  right  narial  canal. 
n,  branching  outgrowths  of  this  right  narial  canal,  q,  nasopalatine 
canal.  A,  upper  spiracular  chamber.  B,  lower  spiracular  chamber, 
the  dotted  outline  indicates  its  dorsal  extension  behind  A.  m.e.s.,  me- 

dian line  of  the  head. 

Figs.  10-14  refer  to  the  Alimentary  Canal. 

Fig.  IU.  View  of  the  dorsal  surface  of  the  paunch  and  stomach  {\  nat.  size). 
a,  oesophagus,     b,  paunch,     c,  cardiac  chamber,    d,  commencement  of 
pyloric  chamber  which  had  been  cut  short. 

11.  Surface  view  of  the  lining  of  the  oesophagus  (slightly  enlarged!,     a, 
section  tlirough  the  same. 

Plate  X. 

Fig.  12.  Epithelial  lining  of  the  paunch  (slightly  enlarged). 
13.  Mucous  membrane  of  the  cardiac  chamber  (slightly  enlarged). 
14.  A  pari  of  the  wall  of  the  cardiac  chamber  has  been   removed,  and  the 

oardiao  oriflee  thus  exposed  (^  nat.  size),  a,  oesophagus,  b,  paunch. 
c,  oardiao  ohamber.  a,  the  two  ridges  bounding  the  furrow  leading 

iVoui  oesophagus  to  paunch,  /.',  probe  passing  from  oesophagus. 
ft  probe  pas«ed  along  the  furrow  into  the  paunoh.  a,  circular  ridge 
of  mucosa  and  lubmuoora  surrounding  the  orifice,  h,  k,  free  fold  of 
oesophageal  mucosa  projecting  through  thsorifloe. 
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Figures  15-25  refer  to  the  Penis. 

Fig.  15.  View  of  the  entire  penis  from  the  right  side  (i  nat.  size):  the  penial 
sheath  is  opened  to  show  the  tip  of  the  glans.  A  portion  of  the  abdo- 

minal wall  (B)  is  represented  to  show  the  connection  of  the  muscles  of 
the  sheath. 

16.  Transverse  section  of  the  body  of  the  penis  (nat.  size). 
17.  Transverse  section  of  penis  about  (5  inches  from  the  tip  (nat.  size). 
18.  Transverse  section  of  penis  two  inches  below  the  tip  (nat.  size). 
19.  A  dissection  of  the  base  of  the  penis  (i  nat.  size) :  the  upper  half  of 

the  muscles  and  of  the  corp.  cavernosuin  and  corp.  spongiosum  has 
been  sliced  away  so  as  to  expose  the  crura  of  these  two  bodies. 

Plate  XI. 

Fig.  20.  Transverse  section  of  the  base  of  the  penis  at  the  point  of  bifurcation 
of  the  erectile  tissues  (£  nat.  size,  somewhat  diagrammatic).  It 
exhibits  the  relation  of  the  muscles  to  the  crura.  1,  2,  connective- 
tissue  septa. 

21.  A  sperm-duct  opened,     a,  its  upper  region  ;  b,  its  lower  region. 
22.  Internal  surface  of  the  hind  wall  of  the  bulbus  urethra:  and  the 

commencement  of  the  penial  region  of  the  urethra,  a,  the  mouth  of 
shallow  pit,  which  is  drawn  on  an  enlarged  scale  at  the  side  to  show 
the  apertures  of  the  two  sperm-ducts. 

23.  Ventral  view  of  the  base  of  the  penis  (%  nat.  size). 
24.  Dorsal  view  of  the  base  of  the  penis  (J  nat.  size),  with  the  pelvic  fascia 

in  situ,  and  a  couple  of  lymphatic  glands  on  the  left.  In  the  centre, 
forwards,  the  origin  of  the  compressor  urethra?  (Cm.)  in  the  under  sur- 

face of  the  fascia  is  indicated. 
25#  Dorsal  view  of  the  base  of  the  penis  after  removal  of  the  pelvic  fascia 

(2  nat.  size).  The  "sphincter  ani"has  been  turned  backwards  to 
show  the  compressor  urethric  and  termination  of  the  retractor  penis 
in  the  rectal  muscles. 

Explanation  of  the  lettering. 

Ac,  accelerator  urinaj  muscle.  Ac.',  its  posterior  division.  a>\,  pudic 
artery.  Bv.,  blood-vessels  on  penis.  Ca.,  corpus  cavernosum. 
Cr.ca,,  crus.  corp.  cavernosi.  Gr.ap.,  crus  corp.  spongiosi.  cm.,  cir- 

cular muscles  in  sheath  of  penis.  Ct.,  connective-tissue  coat  of  penis. 
C.u.,  compressor  urethra?  muscle,  ep.,  epidermis  of  glans  penis. 
Er.,  erector  penis  muscle,  g,  lymphatic  gland.  <//./>.,  glans  penis. 
I.,  pelvic  ligament,  lev.,  levator  am  muscle,  m.,  muscle  of  doubtful 
homology.  P.,  external  aperture  of  penial  sheath.  Pro.,  prostate 
gland  or  its  pores.  R.,  rectum.  Be.,  retractor  penis  muscle,  r,  longi- 

tudinal ridges  in  sperm-duct.  S.d.,  sperm-duct,  or  its  opening  into 
urethra.  <SA.,shodth  of  penis.  Sp.,  corpus  spongiosum.  Sph.,  sphincter 
am  muscle,  t.,  tendinous  patch  on  erector  muscle,  tu.,  tunic  of  corp. 
cavernosum.     U.,  urethra,     v.,  valves  in  sperm-duct. 
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4.  Descriptions  of  two  new  Chameleons  from  Mount 

Ruwenzori,  British  East  Africa.  By  G.  A.  Boulenger, 
F.R.S. 

[Keceived  May  6,  1901.] 

(Plates  XII.  &  XIII.1) 
The  already  long  lisb  of  East-African  Chameleons  has  recently 

been  enriched  by  the  discovery  of  two  most  strikingly  new  species 
represented  in  Sir  Harry  Johnstons  collection,  which  I  have  been 
authorised  to  describe.  Examples  of  these  new  species  were 
obtained  on  Mount  Puiwenzori  at  an  altitude  of  6000  feet,  together 
with  specimens  of  O.  ellioti,  Gthr.  . 

Chamjeleon  xenokhinus.     (Plate  XII.) 

Casque  elevated  posteriorly,  very  much  in  the  male,  with 
strong,  curved  parietal  crest;  the  distance  between  the  commissure 
of  the  mouth  and  the  extremity  of  the  casque  equals  the  length 
of  the  buccal  cleft  in  the  male,  a  little  less  in  the  female ;  lateral 
crest  distinct  all  round  the  head,  strong  and  tubercular;  upper 
head-scales  large,  unequal  in  size ;  interorbital  region  concave ; 
the  snout  of  the  male  terminating  iu  two  large  compressed 
bony  processes  directed  forward  and  slightly  upward,  closely 
appressed,  fused  together  at  the  base,  nearly  twice  as  long  as  deep; 
in  the  female,  the  processes  replaced  by  two  very  small  tubercular 
knobs  ;  no  trace  of  occipital  lobes.  Body  covered  with  rather  coarse 
granules,  intermixed  with  numerous  feebly  enlarged  flat  tubercles. 
A  feeble  dorsal  crest  in  the  male,  barely  indicated  in  the  female ; 
no  gular  or  ventral  crest ;  enlarged  flat  tubercles  on  the  side  of 
the  throat.  Xo  tarsal  process.  Tail  longer  than  head  and  body, 
not  crested.  Male  uniform  dark  olive,  the  rostral  appendage  and 
part  of  the  tail  lighter.  Female  purplish  brown,  with  a  large 
blackish,  light-edged  blotch  on  each  side  of  the  body. 

inillim.  millini. 

Total  length    240  197 
From    end    of    snout    to    extremity    of 

mandible  (rostral  process  excluded) .  .  25  21 
From   end   of   snout    to   extremity   of 

casque        38       ■       25 
Length  of  rostral  appendage        L4  — 
Greatest  width  between  lateral  cranial 

crests    L6  13 

I  tepth  of  skull  (mandible  included). ...  20  16 
Width  of  head    16-5  II 
Body    75  66 
Tibia     17  15 
Tail        L40  110 

Two  specimens,  male  and  female. 
This  species  stands  nearest  to  C  fisdheri,  Reichen. 

1  l"'or  mi  explanation  of  the  Plates,  see  p.  L36. 
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Chameleon  johnstoni.    (Plate  XIII.) 

Casque  feebly  raised  posteriorly,  with  obtusely  angular  posterior 
contour,  with  a  short,  feeble  parietal  crest ;  the  distance  between 
the  commissure  of  the  mouth  and  the  extremity  of  the  casque 
equals  the  length  of  the  buccal  cleft ;  lateral  crest  strong  and 
tubercular,  but  absent  on  the  snout ;  no  canthus  rostralis  ;  inter- 
orbital  region  concave ;  male  with  three  long,  conical,  smooth, 
horn-like  processes  with  circular  striae,  directed  forward  and 
slightly  upward,  one  in  front  of  each  orbit  and  the  third  on  the 
snout ;  the  rostral  horn  a  little  thicker,  but  not  longer  than  the 
orbitals  ;  no  trace  of  such  appendages  in  the  female ;  scales  on 
upper  surface  of  head  unequal,  moderately  large  ;  no  trace  of 
occipital  lobes.  Body  with  angular  spine,  but  without  crest, 
coarsely  granular,  with  scattered  small  flat  tubercles  ;  no  gular 
or  ventral  crest.  Xo  tarsal  process.  Tail  as  long  as  head  and 
body,  not  crested.     Uniform  dark  olive  ;  horns  yellowish. 

millim.  millim. 

Total  length    224  220 
From    end   of    snout   to   extremity   of 

mandible       24  24 

From  end  of  snout  to  extremity  of  casque  33  33 
Rostral  horn    16  — 
Prseorbital  horn    17  — 
Greatest  width  between  lateral  cranial 

crests    13  13 

Depth  of  skull  (mandible  included)  21  21 
Width  of  skull    17  17 

Body    88  80 
Tibia     22  20 
Tail       112  115 

Three  male  specimens,  one  female  and  one  young. 
The  Chameleon  which  I  have  the  pleasure  of  naming  after 

Sir  Harry  Johnston,  K.C.B.,  is  most  nearly  related  to  the  one 
described  by  me  as  C.jacJcsoni,irom.  which  it  is  easily  distinguished 
by  the  more  feeble  occipital  crest,  the  finer  granulation  of  the 
body,  and  the  absence  of  large  tubercles  on  the  spine,  forming  a 
dorsal  crest. 

EXPLANATION  OP  THE  PLATES. 

Pl,ATE  XII. 

Chammhon  xcnorhinus,  male,  with  upper  view  of  bead,  and  side  view  of  bead 
of  female. 

Plate  XIII. 

Chmnceleon  johnstoni,  male,  with  upper  view  of  head,  and  side  view  of  bead  of 
female. 
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5.  A  List  of  the  Reptiles  and  Batrachians  obtained  by 

Mr.  A.  Blayney  Percival  in  Southern  Arabia.  By  the 

late  Dr.  J.  Andbbson,  LL.D.,  F.R.S.  With  Notes  by 

the  Collector.1 
[Received  May  14,  1901.] 

(Plates  XIV.  &  XV.2) 

EEPTILIA. 

LACERTILIA. 

Geckonid^. 

1.  Stesodacttlus  DOEiyE  Blanf. 

Three  specimens  from  the  Abian  country.  One,  an  adult 
female,  the  largest  of  the  species  I  have  seen,  measures  60  mm. 
from  the  snout  to  the  vent,  and  the  tail  46  mm.  The  second 

female  is  about  half-grown  ;  the  third  is  a  male,  also  young.  It 
has  two  well-developed  preanal  pores.  All  three  were  collected 
by  Mr.  Percival  in  ihe  Abian  country. 

The  adult  female  has  well-defined  large  brown  spots  on  the 
back  and  much  smaller  whitish  ocelli,  margined  with  brown,  inter- 

mixed among  the  brown  speckling.  The  other  two  individuals 
have  no  large  brown  dorsal  spots,  but  the  pale  brownish  of  the 
back  is  marked  by  numerous  round  white  spots,  with  a  dark  ring 
encircling  each,  intermixed  among  the  dark  rings  and  dark  brown 
speckling.  The  coloration  is  much  the  same  as  that  of  the  Egyptian 
S.  elegans,  from  which  this  form  differs  chiefly  by  the  divided 
character  of  the  scales  or  plates  on  the  under  surface  of  the  toes. 

2.  Bunopus  spatalurus,  sp.  n.     (Plate  XIV.  fig.  1.) 

Head  oval,  flattened  from  between  the  eyes  and  backwards  to 
the  occiput.  Snout  short  and  somewhat  broad,  its  length  equalling 
once  and  a  half  the  longitudinal  diameter  of  the  eye  and  one-third 
the  total  length  of  the  head  on  the  upper  surface.  Forehead 
convex;  a  short  depression  behind  each  nostril.  Eye  rather  large, 
its  longitudinal  diameter  equal  to  the  distance  between  the  hinder 
border  of  the  ear  and  external  canthus.  Bar  a  narrow  oval 

slit  placed  obliquely,  from  above  downwards  and  forwards,  about 
half  the    l"ng    dia   fcer    of   the   eye.     Body   not   depressed  but 
rather  compressed,  covered  with  somewhat  imbricate  or  juxtaposed 
scales    of    irregular  size,   the    larger    more   numerous  than    the 

'  This  paper  had  bei'n  prejuin-. I  -Imrl  ly  before  liis  ilr.ii li  by  tlio  author,  whoso 

MS.,  however,  comprised  do  introduction.  For  an  aooouni  °f  Mr.  Pert-mil's 
Expedition,  Me  P.Z.8.  1900,  p  05. 

I  or  an  explanation  of  the  Plates,  -••«•  p   152. 
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smaller  scales,  some  of  them  on  the  middle  of  the  back  showing  a 
tendency  to  carination.  Scales  of  the  upper  surface  of  the  head 
juxtaposed,  flat,  rounded,  hexagonal.  A  few  rounded  tubercles 
on  the  temporal  and  occipital  regions,  liostral  once  and  nearly 
oue  half  as  broad  as  high,  upper  external  angles  rounded  off,  mesial 
line  cleft  in  its  upper  half.  Nostril  defined  by  the  rostral,  first 
labial,  and  three  nasals.  Ten  upper  and  lower  labials.  Mental 
nearly  as  broad  as  long,  outer  margin  opposed  to  first  labial,  concave, 
with  another  shorter  concave  margin  behind  it,  against  which  lies  a 
small  shield,  the  most  anterior  of  the  line  of  enlarged  granules 
which  lies  below  the  lower  labials.  Gular  scales  granular.  Ventral 
scales  more  or  less  pointed  and  feebly  carinated.  Tail  verticillate 
throughout,  cylindrical  in  its  anterior  half,  and  flattened  from  above 

downwards  in  its  posterior  moiety,  with  tin-  tip  slightly  laterally 
expanded ;  no  enlarged  scales  inferiorly.  Limbs  moderate  ; 
digits  slender,  with  two  or  three  of  the  distal  phalanges 
forming  an  angle  with  the  base  as  in  Oymnodaetylus,  covered  with 
transverse  lamellae  more  or  less  spiny  or  tubercular.  Four  preanal 
pores.  General  colour  greyish,  the  head  finely  and  obscurely 
speckled  irregularly  with  black.  A  broad  black  band  passing 
from  side  to  side  across  the  nape  of  the  neck  from  behind  the 
temporal  region,  succeeded  by  five  similar  broad  bands  on  the 
trunk  and  eight  on  the  tail,  the  intervening  greyish  areas  being  not 
quite  so  broad  as  the  black  bands.  The  dark  bands  are  continued 
down  on  both  sides  of  the  trunk,  but  on  the  tail  they  form  rings. 
Underparts  whitish. 

From  snout  to  vent  35  millimetres ;  tail  23. 
This  species  is  of  considerable  interest,  as  it  seems  somewhat  to 

connect  the  two  genera  Bun  opus  and  Gymnodactyhis  together.  Its 
flattened  tail  somewhat  expanded  at  the  tip  and  the  character  of 
the  body-scales  are  its  most  striking  features. 

Only  one  specimen  was  collected  by  Mr.  Percival,  in  the  "Wadi Jimil. 

3.  Pristurus  flavipu>*ctatus  Eiipp. 
Numerous  examples  from  the  hills  north  of  Lahej,  towards 

Jimil,  and  from  the  Jimil  Yalley. 

4.  Pristueus  crucifer  Val. 

Numerous  examples  from  the  same  localities  as  the  preceding, 
and  also  from  the  hill-country  east  of  Aden,  from  Wadis  between 
Lahej  and  the  mountains  and  below  Mount  Manif. 

5.  Pristurus  collaris  Steindachner. 

Two  specimens  from  the  hills  north  of  Lahej  towards  Jimil,  and 
one  from  the  Wadis  between  Lahej  and  the  mountains.  These 

specimens  are  exactly  like  those  described  from  the  Hadramut 1. This  is  the  first  time  it  has  been  recorded  from  Aden. 

1  Herpetology  of  Arabia  (Andersonj,  18196,  p.  34. 
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These  specimens  do  not  throw  any  additional  light  on  the 

relation  between  this  species  and  P.  carteri  (Gray) l. 
[We  found  these  strange  little  beasts  on  the  very  hottest  stony 

deserts  near  Manif,  and  again  amongst  the  black  volcanic  rocks  in 
the  Abian  couutry :  they  are  extremely  quick  and  are  also  very 
fragile,  tails  breaking  off  without  any  provocation.  I  obtained 
several  with  a  pistol  by  shooting  at  the  stone  where  they  sat,  the 
splashes  of  lead  from  bullet  killing  them.  When  sitting  on  a  stone 

the  tail  is  usually  curled  round,  something  like  a  chameleon's. 
They  look  almost  white  when  alive.  As  I  passed  the  stone  on 
which  they  were,  they  would  move  round  it  so  that  their  head  was 
to  be  seen  over  the  top. — A.  B.  P.] 

6.  Hemidactylus  yebburyi  Anderson. 

2  J  .     From  the  Bungalow  at  Lahej. 
1  d  ,  1  ?  •     North  of  Lahej. 
These  specimens  agree  in  all  their  details  of  structure  and  in  their 

coloration  with  the  types. 
[Very  common  on  walls  and  roof  of  the  Bah  Bungalow  at 

Lahej  ;  also  about  the  Sultan's  palace. — A.  B.  P.] 

Ag  amidst:. 

7.  Aga^lv  sixaita  Heyden. 

1  $  &  1  2  •  Wadis  between  Lahej  and  the  mountains. 
1  6  &  1  2  •  Wadis  below  Mt.  Manif,  north  of  Lahej. 
1  jj  &  1  $ .  Lahej. 

These  specimens  resemble  the  examples  of  this  species  from  the 
Hadramut  in  their  large  dorsal  scales.  They  consequently  differ 
from  the  Sinaitic  and  Egyptian  lizards  ;  but  as  this  is  the  only 
feature  by  which  they  can  be  distinguished,  and  as  they  have  the 
third  digit  the  longest,  possess  an  enlarged  plate  under  each  claw, 
aud  have  brown  spines  on  the  transverse  plates  of  the  digits,  all 
of  which  are  characteristic  of  this  species,  the  enlargement  of  the 
dorsal  scales  is  only  a  local  variation  which  begins  to  show  itself 
to  the  north  at  Medina,  where  the  species  is  traced  to  the  south 
from  the  Sinaitic  Peninsula. 

8.  UnoMASTrx  (Apoboscelis)  benti  Anderson.     (Plate  XV.) 

2  J  adnlt  and  1  $  .     Between  Mt.  Manif  and  Jimil. 
1  d  •  Abian  Mountain. 

This  species,  originally  described  from  the  Hadramut,  was 
obtained  by  Captain  Nurse  about  four  years  ago  from  the  hills  50 
miles  to  the  north  of  Aden  \     The  present  specimens  differ  in  no 

1   Oonf.  Boulenger,  Ann.  Mu-..  Gfanor.  (2)xvi.  I896j  p.  649. 

HopetologJ  «>i'  Arabia  (Anderson/,  18%,  p.  (53. 
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respect  from  those  obtained  by  Captain  Nurse,  nor  from  the 
Hadramut  type. 

Mr.  Percival  has  added  the  accompanying  note  regarding  this 
Lizard,  which,  as  is  well  known,  is  a  vegetable-feeder.  He  says 
it  is  much  hunted  by  the  Beduins,  who  eat  it. 

[This  fine  lizard  is  fairly  numerous  in  the  hills  of  Southern 
Arabia.  It  is  a  vegetable-feeder,  and  is  much  hunted  by  the 
Beduins,  who  eat  it.  The  specimens  now  in  spirit  in  my  collections 
all  contained  small  twigs  and  grass  in  stomach.  The  first  specimen 
was  brought  me  at  J.  Manif  cut  to  pieces  by  a  spear.  I  impressed 
upon  the  briuger  that  I  did  not  want  them  in  that  state,  and  he 
promised  to  get  some  more  alive  :  next  day  he  brought  one  alive 
and  in  nice  condition.  Two  days  later  at  Jimil  I  got  two  more 
specimens  ;  and  on  the  last  trip  into  the  Abian  country,  to  the  east 
of  Aden,  I  got  two  more  specimens,  the  live  one  I  brought 
home  being  one  of  them.  It  is  a  slow  beast,  and  when  seen  is  very 
easily  captured,  unless,  as  happened  to  me,  they  get  into  a  crack 
in  the  rocks  and  so  escape.  There  are,  I  think,  one  or  two  more 
species,  as  the  Beduins  say  that  in  Dethina  there  is  a  larger  species 
that  is  particularly  good-eating.  I  did  not  try  the  lizard  as  an 
article  of  food,  much  as  some  of  the  men  wished  me  to.  I  was 
told  that  they  were  particularly  numerous  along  the  sides  of 
W.  Teramis,  but  I  saw  only  one  and  that  one  escaped  me  into  a 
crack  in  rocks ;  it  was  on  the  northern  side. — A.  B.  P.] 

The  larger  species  referred  to  by  the  natives  as  occurring  at 
Dethina  may  probably  prove  to  be  U.  ornatus. 

The  figure  here  given  of  this  beautiful  lizard  is  taken  from  the 
living  specimen  brought  home  by  Mr.  Percival. 

Varanid.e. 

9.  Yaraxus  griseus  Daud. 

[Native  name  "AVaral."'  I  saw  only  one  specimen  of  this  fine 
Lizard.  They  are  not  uncommon,  as  we  often  saw  their  spoor. 
Seem  to  live  in  same  holes  as  the  large  Jerboa  Bats  (Tuft-tail 
Eats).— A.  B.P.] 

AMEHIgB.XHXD.2E. 

10.  Agamodon  arabicus,  sp.  n.     (Plate  XIV.  fig.  2.) 

Body  much  compressed,  its  transverse  breadth  at  the  middle 
being  little  more  than  one-half  of  its  depth,  whilst  before  the 
vent  it  is  less  than  half  of  the  depth.  Head  very  short,  higher 
than  broad.  Rostral  considerably  broader  than  long,  triangular  ; 
the  apex  or  labial  border  curved  downwards  and  slightly  back- 

wards and  nearly  half  the  breadth  of  the  base  of  the  shield.  Frontal 
more  or  less  concave  from  side  to  side,  the  lateral  margins  of  this 
shield,  as  well  as  of  the  rostral,  projecting  and  raised  above  the 
shields  on  the  sides  of  the  head.     Nostril  elongated,  parallel  to  the 
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outer  border  of  the  rostral,  in  a  single  shield  resting  on  the  1st,  2nd, 
and  3rd  upper  labials.  Five  upper  labials,  the  fourth  and  fifth  the 
largest,  the  first  lying  below  and  close  to  the  nostril.  A  large 
quadrangular  postnasal  lying  above  the  3rd.  4th,  and  5th  labials 
and  below  the  anterior  half  of  the  ocular  shield.  Ocular  plate 
considerably  longer  than  deep,  partially  divided  about  the  middle 
of  the  eye  ;  a  large  postocular  with  three  shields  between 
it  and  the  hinder  margin  of  the  gape.  A  subocular,  higher 
than  broad,  lying  between  the  postnasal  and  the  shield  below  the 
postocular.  Three  lower  labials,  the  first  only  in  contact  with  the 
mental ;  the  last  very  large  and  elongated  from  above  downwards, 
separated  from  its  fellow  of  the  opposite  side  by  seven  scales  which 
are  shut  off  from  the  posterior  end  of  the  chin-shield  and  from  the 
first  and  second  labials  by  seven  other  shields  and  scales,  one  or 
two  of  the  shields  being  in  contact  with  all  the  lower  labials. 

Mental  very  elongate  and  ribbon-shaped,  reaching  as  far  back  as 
the  posterior  border  of  the  second  labial.  1<>1  annuli  on  the  body, 
18  on  the  tail.  About  55  scales  round  the  body,  including  the 
irregular  scales  of  the  vertebral  and  ventral  lines,  in  the  former  of 
which  there  are  about  7  and  in  the  latter  3;  each  anuulus  containing 
about  45  quadrangular  segments. 

Salmon-coloured  in  life,  the  majority  of  the  segments  of  the 
annuli  being  generally  partially  or  wholly  marked  by  a  dark 
brown  spot,  absent,  however,  from  the  lower  half  of  the  sides  and 
ventral  aspect;  head-plates  yellowish. 

A  single  specimen,  from  the  Abian  country,  measuring  144 
millimetres. 

This  species  is  the  first  of  the  Emphyodont  group  of  Amphis- 
baenidae  which  has  been  recorded  from  the  Asiatic  Continent,  but 
Pachyccdamus  is  found  in  Socotra. 

Three  species  of  Agaraodon  are  known,  viz.,  A.  anyuliceps  Peters  \ 

the  type  of  the  genus,  A.  compressus  Mocquard  2,  and  A.  arahicus 
Anders.  The  first  was  described  from  a  specimen  obtained  at 
Barava,  and  the  second  also  from  ISornaliland.  They  constitute 

three  well-defined  species  distinguished  from  one  another  by 
the  number  of  annuli  round  the  body.  In  the  first  they  do 
not  exceed  133.  In  A.  compressus  there  are  as  many  as  147, 
and  in  A.  arabicva  there  are  over  160.  A.  arahicus  lias  a  greater 
number  of  upper  labials  than  in  the  African  forms,  but  it  is 
quite  possible  that  with  further  materials  the  supposed  dis- 

tinction will  vanish.  It  also  differs  from  the  other  species  in 
the  way  in  which  the  second  lower  labial  is  broadly  excluded  from 
the  mental. 

A.  arabicus  lias  the  compressed  form  of  A.  compressus,  from 
which  it  is  at  once  distinguished  by  the  Bhapeof  its  fronto-parietal 
in  addition  u>  the  other  characters  bere  enumerated. 

I'.  .  pg,  Sits.  U.  W  in,  !'■  t    1882,  p  679,  pi.  x. 
-  Mooquard,  M<  m.  dent,  Boo.  Philom.  1888,  p.  121*.  pL  n.  Bgi  2,  •_'«  to  2< 
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Peters's  definition  of  the  genus  is  as  follows  : — "  Dentes  rnaxil- 
larum  tomiis  innati.  Caput  superne  scutis  duobus,  rostrali  fronto- 
parietalique,  obtectum.  Oculi  distincti,  superolaterales.  Corpus 
subbreve ;  segmenta  lateralis  quadrangularia,  dorsalia  ventraliaque 
media  minora,  squamiforruia ;  sulcus  lateralis  nullus,  spinalis 
obsoletus,abdominalis  medianus  distinctus ;  pori  praeanales distincti. 

Cauda  compressa,  apice  acuminato."  In  his  further  explanation 
of  the  generic  characters  he  states  that  the  nasal  was  sickle-formed, 
and  in  his  account  of  the  specific  characters  he  states  that  there 
were  three  upper  labials,  but  that  hi  the  type  the  first  upper 
labial  had  united  with  the  nasal,  separating  only  two  labials,  the 
nasal  entering  the  labial   border,  there,  however,  being  in  reality 
3  upper  labials. 

IMocquard,  who  had  9  examples  of  A.  anguUceps  Peters  under 
observation,  viz.,  7  males  and  2  females,  states  that  they  all  had 
4  upper  labials  instead  of  3  as  described  by  Peters,  so  that  in 
A.  anguUceps  these  shields  may  vary  from  2  to  4,  the  smaller  of 
these  numbers  being  due  to  the  first  labial  amalgamating  with  the 
nasal.  Four,  however,  would  appear  to  be  the  prevalent  number 
in  this  species. 

In  the  specimen  88.1.12.1  there  are  two  well-developed  and 
prominent  preanal  pores,  whereas  in  the  individual  89.12.16.32 
there  are  four  small  blackish  orifices  in  the  position  of  pores 
exactly  as  figured  by  Peters.  If  these  pores  are  confined  to  the 
males,  then  the  specimen  96.9.24.16  and  the  type  of  A.  arabicus 
are  females. 

[This  burrowing  reptile  I  obtained  at  Ad  Khaur  from  a  ploughed 
field,  it  being  thrown  out  by  the  plough  just  as  I  passed.  It  was 

salmon-pink  in  colour  when  alive. — A.  B.P.~] 

LaCBRTIDjB. 

11.  Acantiiodactylus  cantoris  Giinther. 
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No.  of 
specimens. 

1  &  2.     2  c?.     Wadis  between  Lahej  and  the  mountains. 
3.  1  juv.     Wadi  below  Mount  Manif  north  of  Lahej. 
4.  2  •     Hills  north  of  Lahej  towards  Jiinil. 
5.  Juv.     Jimil  Valley. 

6.  Abian  hill-country  east  of  Aden. 
None  of  the  examples  of  this  species  hitherto  recorded  from 

Aden  and  its  neighbourhood  have  had  fewer  than  38  scales  trans- 
versely and  dorsally  between  the  ventrals  at  the  middle  of  the 

body,  but  in  some  of  the  foregoing  examples  there  are  as  few  as 
32,  so  that  now  the  range  of  variation  in  the  number  of  dorsal  scales 
in  the  region  indicated  is  as  much  as  25,  the  highest  number 
occurring  in  Baluchistan,  and  the  lowest  in  the  Aden  district, 
where  the  variation  may  be  as  much  as  13. 

12.    ACANTHODACTYLUS  BOSKIANUS  Daud. >> 
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1.  1  $  .     Wadi  between  Lahej  and  the  mountains. 
2.  1  $  .     Wadis  below  Mt.  Manif. 
3.  lj,     Abian  country. 

These  specimens  belong  to  the  variety  aspera,  as  is  shown  by  the 
small  number  of  scales  between  the  ventrals  across  the  back. 

Thirty-four  is  a  lower  number  than  has  hitherto  been  recorded. 

13.  Latastia  longicaudata  Eeuss. 

1  3  .  Shaikh  Othman. 
Snout  to  vent  98  mm.,  tail  320  mm. 
The  only  distinction  in  which  this  male  differs  from  African 

specimens  is  in  the  greater  number  of  its  femoral  pores.  The 
highest  number  yet  recorded  in  Africa  is  14,  whereas  in  this  South 
Arabian  specimen  there  are  as  many  as  16.  The  following  are 
the  numbers  of  plates  and  scales  present  in  this  individual : — 

Ventrals  from  side  to  side  6.  Ventrals  between  collar  and 

preanal  region  31.  Collar-plates  9.  Upper  labials  9  (6th  below 
eye).     Scales  round  middle  of  body  58. 
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This  is  the  second  occasion  on  which  this  species  has  been 
recorded  from  Asia.  In  the  first  instance  it  was  found  at  Tor  on 

the  Sinaitic  Peninsula,  and  these  specimens  constituted  the  types 
of  the  species. 

14.  Latastia  hardeggeri  Steind. 

Latastia  Jiardeggeri,  Steind.  Ann.  Hofmus.  Wien,  vi.  1891, 
p.  371,  pi.  xi. ;  Blgr.  Zool.  Eec.  1893,  Eept.  p.  23;  id.  Ann.  &  Mag. 
N.  H.  (7)  v.  1898,  p.  130. 

Eremias  heterosis,  Boettg.  Zool.  Anz.  1893,  pp.  115  &  193. 
Philochortus  neumanni,  Matschie,  SB.  Ges.  naturf.  Fr.  Berl. 

1893,  p.  30. 
Latastia  neumanni,  Anders.  P.  Z.  S.  1895,  p.  643,  pi.  xxxvii. 

fig.  1 ;  id.  Herpet.  of  Arabia,  1896,  pp.  73,  80,  85,  &  88. 
1  d ,  1  2  i  ai)d  1  juv. 

Snout  to  vent       
Yent  to  tip  of  tail   
Yentrals  across  body    .. 
Ventrals,    collar    to    preanal 
region    

Plates  of  collar   

Upper  labials   
Upper  labials  under  eye  ... 
Scales  round  middle  of  body 
Femoral  pores     

rf. 

$■ 

Juv. 

74 
82 

51 

205 190 ? 
6 6 6 

32 

31 31 
8 8 9 

9-9 8—8 9-9 
6-7 5-5 6—6 

38 39 39 16—15 15-14 16—15 

Berbera. Juv.  c?. 

43 
122 

30 
8 

9—9 

6-6 

34 
12 

The  first  specimen  of  this  species  from  Aden  which  came  under 
my  observation  had  42  and  47  rows  of  scales  across  the  middle  of 
the  body  between  the  ventrals.  These  recent  specimens  from 
practically  the  same  locality  have  only  38  and  39  rows  of  scales. 
In  an  example  in  the  British  Museum  from  Berbera  there  are 
only  34  rows  of  scales.  Mr.  Boulenger,  in  identifying  this  example 

of  L.  hardeggeri  in  1898  \  remarked  that  in  fact  "  nothing  but 
a  smaller  number  of  scales  across  the  body  (about  30  exclusive  of 

the  ventrals)  distinguishes  it  "  from  L.  neumanni.  The  specimen, 
however,  with  which  he  dealt,  he  states  had  34  rows.  The 
circumstance  that  there  is  only  a  difference  of  4  rows  of  scales 
between  the  recent  acquisition  from  Aden  and  the  Berbera  lizard 
referable  to  L.  hardeggeri,  causes  the  supposed  distinction  to  break 
down,  and  L.  neumanni  must  be  relegated  as  a  synonym  to 
L.  hardeggeri.  The  range  of  scales  exclusive  of  the  veutrals  has 
now  been  ascertained  to  be  from  30  to  47. 

15.  Eremias  guttulata  Licht. 

1  2  •     Jimil  valley. 
1  2  .     Abian  country  east  of  Aden. 

The  palpebral  disk  of  these  specimens  consists  of  two  semilrans- 

1  Ann.  &  Blag.  N.  If.  (7)  ii.  1898,  |».  180. 
Proc.  Zool.  Soc— 1901,  Vol.  II.  No.  X.  10 
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parent  plates,  of  about  equal  dimensions,  as  in  Egyptian  examples 
of  this  species.  Ln  both  the  interparietal  is  directly  in  contact 
with  the  occipital. 

Snout  to 
vent. Tail. 

Scales  round 

body  including 
ventrala. 

Mesial  longitu- 
dinal line  of 

ventrals. 

Position  of 

subocular  be- tween labials. 

Femoral 

pores. 

40 
38 

73 

? 

49 

5(i 

30 

30 

L.         R. 
4           5 

L.4&5 
R.  5&0 

13-13 

12-13 

Recently  figured,  see    '  Symbol®    Physicae,  seu    Icones  adhuc 
ineditae,'  of  Hemprich  &  Ehrenberg,  Zool.  i.  Amph.  pi.  ii.  fig.  1. 

Scixcidje. 

16.  Mabuia  brevicollis  AViegm. 

1.  Wadis  between  Lahej  and  the  mountains. 
9 
™  55                                M                          55                               55                               55 

3.  2  •  Abian  hill-country  E.  of  Aden. 
4.  Juv.  of  foregoing  specimen. 
«»•  55                                     u                                    55 

6.  In  membranes  of  foregoing  specimen. 
7.  Abian  country. 
8.  Jimil  Valley. 
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This  lizard  and  the  specifically  identical  Ewprepes  pyrrhocepTmlus 

"Wiegm.  have  been  figured  in  the  recently  published  work  entitled 
•  Symbols;  Physicse,  seu  Icones  adhuc  ineditae  &c.,'  of  Hemprieh  & 
Ehrenberg,  Zool.  i.  Amph.  pi.  v.  figs.  1  &  2. 

The  large  female,  the  mother  of  the  young  ones,  is  completely 
devoid  of  white  spots.  The  dark  longitudinal  lines  are  only  feebly 
indicated,  but  the  small  dark  brown  spots  by  which  they  are  marked 
are  very  distinct.  The  white  lateral  band  is  more  or  less  distinct. 
The  specimen  JXo.  2  has  much  the  same  characters,  but  there  are 
here  and  there  faint  traces  of  white  spots.  In  the  large  female 
No.  1  the  dark  lines  and  dark  brown  spots  are  present,  and  white 
spots  on  the  anterior  part  of  the  body.  In  the  adult  male  the 
general  colour  is  pale  brown,  each  scale  having  a  dark  brown 
margin.  A  few  white  spots  occur  on  the  sides  of  the  body.  The 
pale  lateral  band  is  present,  and  below  it  is  a  broadish  dark  band 
extending  back  from  the  eye  to  the  hind  limb,  blackish  on  the  sides 
of  the  head  and  neck,  but  becoming  pale  brown  behind  the  axilla. 
The  sides  of  the  body  below  the  band  are  of  a  pale  livid  tint  ex- 

tending on  to  the  throat,  which  is  dark-spotted  ;  white  spots  on 
the  upper  and  lower  labials. 

The  young  is  marked  dorsally  by  two  broad,  very  pale  brown 
bands  defined  by  a  mesial  and  by  a  very  narrow  pale  whitish  band 
externally.  These  three  lines  converge  on  the  base  of  the  tail. 
There  are  six  longitudinal  lines,  each  consisting  of  18  well-defined 
black  spots  from  the  head  to  the  interfemoral  region,  but  beyond 
that  they  are  prolonged  on  to  the  tail.  There  are  two  transverse 
sets  of  spots  to  each  of  the  broad  brownish  areas,  and  another 
somewhat  more  transversely  elongated  set  of  black  spots  along  the 
side  on  a  somewhat  pale  brownish  lateral  band  from  the  eye  to 
the  hind  limb,  the  sides  of  the  body  below  it  being  also  black- 
spotted.  The  upper  surface  of  the  fore  limbs  is  pale  brownish  with 
obscure  whitish  spots,  whereas  the  corresponding  aspect  of  the 
hind  limb  is  markedly  black-and-white  spotted.  Underparts  pure 
white.  The  mesial  white  longitudinal  dorsal  line  disappears  in  the 
adult,  but  the  white  lateral  line  of  each  side  is  more  or  less  per- 

sistent throughout  life.  In  none  of  the  very  young  which  I  have 
examined  are  white  spots  associated  with  the  dark  spots  as  occur 
in  some  adults.  Young  lizards  with  the  foregoing  coloration  corre- 

spond to  M.  pulchra  Matschie. 
In  two  of  the  foetuses  the  male  generative  organs  are  extruded. 

17.  Sonrcxra  bempbichii  "Wiegm. 
1  6  •  Bbaikh  Othman. 

]    3  .    Lahej  and  south  to  Shaikh  Otlunan. 
This  lizard  has  been  recently  figured  in  the  pari  <>l  the  '  Symbols 

Physicae'  entitled  "  Icones  adhuc  inedita:  &c,"  lbi)9,  Zool.  i.  Amph. 
pi.  iv.  figs.  1  &  1  a. 

The  Aden  specimen  described  by  me  in  L806  differed  from 
the  tvpe   preserved    in    the    Berlin    Museum   and   fr      Professor 
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Bcettger's  Aden  example  of  the  species  in  having  24  instead  of  22 
rows  of  scales  round  the  body,  whereas  out  of  the  three  specimens 
now  recorded  22  is  the  prevailing  number. 

In  all  of  these  specimens  the  frontoparietals  and  frontal  are 
normal,  also  the  supraorbitals. 
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18.  Chalctdes  ocellatus  Forskal. 

1.  "Wadis  between  Lahej  and  the  mountains. 
1.  AVadis  below  Mount  Manif  north  of  Lahej. 
1  juv.  Abian  country. 
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In  both  the  adults,  the  broken,  more  or  less  oblique  or  transverse 
black  dorsal  bands,  the  breadth  of  a  scale,  are  well-defined, 
each  dorsal  and  lateral  scale  included  in  the  black  band  being 
provided  with  the  usual  pure  white  narrow  spot.  In  the  smaller 
of  the  two,  the  black  bands  with  the  white  spots  constitute 
about  26  transverse  dorsal  bands,  whereas  in  the  larger  specimen 
they  are  nearly  obliterated.  In  the  young  there  are  no  black 
bands,  but  many  of  the  scales  have  a  white  spot  margined  with 
blackish,  but  on  the  tail  there  are  feebly  indicated  pale  brown 
dorsal  bands  with  white  spots,  as  in  the  last  mentioned  adult. 
The  coloration  of  these  lizards  thus  conforms  to  that  distinctive 

of  the  typical  form  of  this  species. 
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The  largest  of  the  two  adults  is  four  millimetres  longer  than  the 
largest  male  yet  recorded  by  me  l. 

[Not  uncommon  in  desert  between  Lahej  and  Shaikh  Othman  : 
only  obtained  at  night  by  going  out  with  a  lantern  and  looking 
for  tracks  in  sand  and  by  throwing  the  sand  aside  which  indicated 
where  the  animals  had  gone  down,  until  they  were  thrown  or  had 
come  out  again.  Chalcides  ocellatus  was  very  common  in  and 
around  Lahej,  and  in  fact  everywhere  we  went. — A.  B.  P.] 

KHIPTOGrLOSSA. 

CHAM.ELEO^TIDiE. 

19.  Cham-eleox  calcarifer  Peters. 

1  $ .  Lahej. 
2  c?.  Shaikh  Othman. 
1  juv.  2  •  Abian  country. 

Sex. Snout  to  end 
of  casque. 

Angle  of  mouth 
to  summit  of 

casque. 

Snout  to 
vent. 

Vent  to  tip 

of  tail. 

o*     

<?     

c?     

?   

74 

71 
39 25 

54 

50 

26 
17 

230 

195 

108 

74 

265 

220 

122 

80 

In  the  adult  and  semiadult  the  anterior  border  of  the  casque  is 
nearly  straight,  whereas  in  the  other  two  much  younger 
specimens  it  is  decidedly  concave  in  its  curvature.  The  occipital 
lobes  of  the  second  specimen  are  somewhat  more  developed 
relatively  than  in  the  adult. 

OPHIDIA. 

COLUBRID.E. 

20.  Zamenis  rhodorhaciiis  Jan. 

1.  Abian  country. 
Snout 

to  vent. Tail. 
V. 

A. O. Scales. 
Upper labials. 

Labials 
entering  eye. 

..655 245 221 1/1 131 
19 

9+9 
5&6. 

This  snake  is  of  a  uniform  greyish-blue  or  slate-colour  along 
two-thirds  of  the  length  of  the  trunk,  whereas  in  the  latter  third 
and  on  the  upper  surface  of  the  tail  it  passes  into  purplish  brown. 

1    Herpet.  Arabia,  1896,  p.  50;  Zool.  of  Egypt,  Kept.  &  lialr.  18U8   p.  219. 
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Ou  the  neck  there  is  a  narrow  interrupted  blackish  mesial  line, 
becoming  more  marked  as  it  is  traced  backwards,  and  so  broad  at 
the  anterior  fourth  as  to  cover  the  greater  part  of  tbe  back, 

ultimately  extending  over  the  whole  of  the  dorsal  surface  and  pro- 
ducing the  purplish-brown  colour  already  referred  to.  Externally 

to  the  dark  area,  about  the  middle  of  the  body,  there  are  a  few  black 
scales  on  the  sides  and  on  the  angles  of  the  ventrals.  The  upper 

surface  of  the  head  olive-greyish.  Upper  lips  pale  greyish-yellow. 
Under  surface  of  neck  anteriorly  yellowish,  passing  into  dusky, 
which  is  the  general  colour  of  the  ventrals,  which  have  darker 
borders,  whereas  the  under  surface  of  the  terminal  fourth  of  the 

body  is  dark  purplish-brown. 
It  recalls  in  its  coloration  the  snake  froni  Ogaden  in  Somaliland 

described  by  Boettger1  under  the  name  of  Z.  ladacensis  var. 
subnigra,  but  differs  from  it  in  some  details,  but  of  such  little 
importance  that  the  type  of  coloration  first  indicated  by  Boettger 
may  be  said  to  be  common  to  individuals  of  Z.  rhodorhachis  from 
both  sides  of  the  Bed  Sea  in  the  latitude  of  Aden. 

Tbe  type  of  Boettger' s  var.  subnigra  bad  ventrals  213,  anals  1/1, 
caudals  118,   and  scales  19. 

21.  Tarbophis  guentheri  Anderson. 

1  $  .  Abian  country. 
Snout 

to  vent. 
650 

Tail. 
125 

V. 

229 

A. 

1 

C. 

65 Number  of 
dark  dorsal 

spots. 
Ill-defined,  not 
sufficiently  distinct 

to  be  counted. 

Prceocular. 

1 

Scales. 21 

Relation  of 

prteocular to  frontal. 

In  contact. 

Upper 
labials. 9-f9 

Labials 
entering  eye. 

3,  4,  &  5 

Post- 

oculars. 
Temporals. R.  2  +  3. 
L.  2  +  4. 

The  coloration  of  this  specimen  resembles  that  of  the  specimen 
already  recorded  from  Lahej.  The  undivided  anal,  the  number 
of  the  scales  round  the  body  being  less  than  23,  and  the 
arrangement  of  the  labials  entering  the  orbit,  are  all  characters 
distinctive  of  this  form,  which,  however,  is  very  closely  allied  to 
T.  obtusus  lleuss. 

22.    CffiLOPELTIS  MOILENSIS  BeUSS. 

1  2  •  Abian  country. 
Snout  to 

vent. Tail.         V.         A. C. Upper Scales.         labials. 
Labials entering  eye. 

495 135         167       1/1 

G9 

17                 8 4&5 

Prteoculars. 

Relation  of 

pra;ocular  and frontal. 
Post- 

oculars. Temporals. Nasal.         Loreal. 

1 Widely  separated. 2-1-2 2+3 1                  1 

1  Zool.  Anz.  1893,  p.  118. 
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This  species  was  first  recorded  from  Arabia  by  Kiippell.  Id  1895 

it  was  met  with  for  the  first  time  at  Aden  by  Col.  Yerbury  l,  and 
in  1896  Bent  brought  it  back  with  him  from  the  Hadramut.  In 
the  smallness  of  the  dark  spots  the  present  example  corresponds  to 
the  Egyptian  snakes.  Those  from  Suakin  are  distinguished  by  large 
black  spots  and  more  vivid  colouring. 

23.  Psammophis  schokari  Forskal. 

1.  Abian  country. 

Snout  to  vent.         Tail. Ventrals. Anals.         Caudals. Scales. 

228 155 181 
1/1                 154 

17 

Upper 
labials. 

Labials 

entering  eye. 

Relation  of 

praeocular to  frontal. 

Temporals  in 
contact  with 

postoculara. 

Number  of 
nasals. 

9 5  &  6 Broadly  in 
contact. 

o 2 

A  dusky  band  from  the  nostril  through  the  eye  to  the  temporal 
region.  Upper  parts  pale  greyish,  under  surface  white,  but  with  a 
minute  black  spot  generally  present  in  the  angle  of  each  ventral. 
The  lineated  form  of  this  snake  also  occurs  in  the  Aden  district. 

15-4  caudals  is  the  highest  number  yet  recorded  in  Arabia,  in  which 
the  individuals  of  this  species  are  distinguished  from  those  found 
in  Africa  by  the  more  numerous  caudals. 

VlPERID^E. 

24.  Cerastes  cornutus  Hasselq. 

1  2  •  Abian  country. 

Snout                                                                Upper 
o  vent.      Tail.       V.       A.       C.       Sc.         labials. 

335          42       139       1       37       28    L.  13,  R.  12 

Scales  between 
labials  and  eye. 

5 

Horns. 
None. 

The  two  extremes,  or  nearly  so,  of  the  range  of  variation  in  the 
ventrals  are  met  with  in  South-east  Arabia,  as  this  individual 
possesses  139  ventrals,  whereas  in  the  Hadramut  the  highest 
number  of  ventrals  (164)  hitherto  recorded  of  the  species  is  met 
with.  An  Aden  specimen  obtained  by  Colonel  Yerbury  in  1895 
had  as  many  as  159  ventrals. 

25.  Ecms  CARISATUS  Schneider. 

1  $ .  Lahej. 
Snout  to  vent.         Tail.         Ventrals.         Anal.  Caudals.  Scales. 

610  5l'  167  1  27  29 
Nasals  and 

Nasals.       Bupranasals,  Scales  round  eye.  Upper  labials. 
2         [n  contact  with  L.  19.    B.  21.  L.  12.    R.  11. 

rostral.     Lefl  Bupra- 
nasal  excluded. 

1  Proo.  Zool.  Sue  1895,  p.  666  .  Eerpet.  of  Arabia,  p.  52. 
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Hitherto  the  specimens  from  South-east  Arabia  have  had  never 
less  than  30  subcaudals. 

BATRACHIA. 

1.  Kan  a  cyanophlyctis  Schneider. 

1  (3  .  Abian  country. 

2.  BUFO  ANDEESONI  BlgT. 

1.  Shaikh  Othman. 

3.  Buro  pentoxi  Anderson. 

3.  Wadis  below  Mount  Manif  north  of  Lahej. 
2.  Abian  country 

EXPLANATION  OF  THE  PLATES. 

Plate  XIV. 

Fig.  1.  Bunopus  spatalurus,  p.  137. 
la.  Upper  view  of  head.      X  2. 16.  Side         „         „  ,, 
]c.  Lower     „         „  „ 

'1.  Agamodou  arabiciis,  p.  140. 
la.  Lpper  view  of  head.      X  3. 
lb.  Side 
'lc.  Lower     ,,         ,,  „ 

Plate  XV. 

Uromastix  (Aporoscelis)  benti,  p.  139.     §. 

6.  Description  of  a  new  Fish  of  the  Genus  Gobius  obtained 

by  Mr.  A.  Blayney  Percival  in  South  Arabia.  By 
G.  A.  Boulenger,  F.R.S. 

[Received  May  14,  1901.] 

(Text-figure  9.) 

The  collection  made  by  Mr.  Percival,  the  Mammals,  Birds,  and 
Beptiles  of  which  have  been  reported  upon  by  Mr.  O.  Thomas, 
Mr.  W.  R.  0.  Grant,  and  the  late  Dr.  Anderson,  contained 
examples  of  only  two  species  of  Pishes,  viz.,  the  widely  distributed 
Cyprinid  Discognaihus  lamta,  and  a  fine  Goby  which  I  propose 
to  name 

Gobius  peectvali,  sp.  n.     (Text-fig.  9,  p.  153.) 

No  canine  teeth.  Depth  of  body  4  times  in  total  length,  length 
of  head  3^  times.     Head  slightly  longer  tban  broad ;  diameter  of 
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eye  6|  times  m  length  of  head,  twice  in  interocular  width  ;  snout 
slightly  shorter  than  postocular  part  of  head  ;  upper  jaw  extending 
somewhat  beyond  the  lower  ;  maxillary  not  extending  to  below 
anterior  border  of  eye.  First  dorsal  with  6  rays,  the  length  of 
which  is  |  that  of  head  ;  its  base  f  length  of  head  ;  its  distance 
from  the  eye  nearly  equal  to  that  between  the  end  of  the  snout 
and  the  border  of  the  prteoperculum.  Second  dorsal  with  11  rays, 
Ik  as  long  as  and  slightly  deeper  than  the  first.     Anal  as   much 

Text-fig.  9. 

Gobius  percivali. 

developed  as  the  second  dorsal,  with  11  rays.  No  silk-like 
filaments  to  the  pectoral.  The  extremity  of  the  ventral  halfway 
between  its  base  and  the  vent.  Caudal  rounded.  Caudal  peduncle 
slightly  longer  than  deep.  60  scales  in  a  longitudinal  series,  28 
in  a  transverse  series.  Pale  olive-brown  above,  white  beneath  ; 
dorsal  and  caudal  fins  with  numerous  dark  dots. 

Total  length  L65  million. 

A  single  specimen  from  a  Wadi  (=  stream)  near  Lahej,  coming 
down  from  the  hills  in  tin;  interior. 
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This  Gobius,  which  I  have  much  pleasure  in  uaming  after 
Mr.  Percival,  is  closely  allied  to  another  large  Arabian  species, 
described  by  me  from  specimens  obtained  at  Muscat  by  Dr. 
Jayakar,  G.  jayakari  (P.  Z.  S.  1887,  p.  603,  pi.  liv.  fig.  2).  It 
differs  from  G.  jayakari  in  the  shorter  mouth,  not  extending  to 
below  the  eye,  in  the  broader  interocular  region,  and  in  the 
shorter  caudal  peduncle. 

June  4,  1901. 

Dr.  W.  T.  Blaxfohd,  F.B.S.,  Vice-President,  in  the  Chair. 

The  following  papers  were  read  : — ■ 

1.  Notes  on  the  Type  Specimen  of  Rhinoceros  lasiotis  Sclater; 

with  Remarks  on  the  Generic  Position  of  the  Living 

Species  of  Rhinoceros.     By  Oldfield  Thomas. 

[Received  May  7,  1901.] 

On  August  31st,  1900,  there  died  in  the  Gardens  of  the  Society 
the  famous  female  Rhinoceros  from  Chittagong  which  has  so  often 

been  referred  to  in  our  'Proceedings,'  and  the  characters  of  which 
it  is  only  fitting  should  be  here  noted,  now  that  its  skull  and  head- 
skin  have  passed  into  the  possession  of  the  Xational  Museum. 

As  the  animal  was  captured  in  January  1808,  its  age  at  death 
was  more  than  32  years. 

The  first  reference  to  this  specimen  is  an  account  of  its  external 
characters  given  by  the  late  Dr.  Anderson,  the  Superintendent  of 
the  Calcutta  Museum  (P.  Z.  S.  1872,  p.  129).  Then  followed 
(t.  c.  p.  185)  an  announcement  of  its  purchase  for  ,£1250.  In 
March  of  the  same  year  {t.  c.  p.  493,  pi.  xxiii.)  our  Secretary  gave 

the  history  of  the  specimen's  capture,  and  a  figure  of  it,  and  in 
a  footnote  assigned  to  it  the  name  of  It.  lasiotis,  given  after 
comparison  with  a  Malaccan  example  of  11.  sumatrensis  which 
arrived  in  August.  In  November  (t.  c.  p.  790)  he  gave  his  full 
reasons  for  separating  the  two  forms,  accompanied  by  figures  of 
the  heads,  and  of  the  Malaccan  specimen. 

Dr.  Gray,  however  (Ann.  Mag.  N.  H.  (4)  x.  p.  207,  1872),  with 
a  total  disregard  to  the  geography  of  the  question,  considered  that 
it  was  the  Chittagong  animal  that  wa9  the  true  li.  sumatrensis, 
assigning  the  Malaccan  animal  first  to  his  R.  crossii(P.  Z.  S.  1854, 
p.  250)  and  afterwards  (Ann.  Mag.  N.  II.  (4)  xi.  p.  357,  1873) 
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giving  it  the  special  name  of  Ceratorhinus  niger  (nee  Rhinoceros 
niger,  Schinz,  Syn.  Mamm.  ii.  p.  335,  1845). 

In  the  latter  paper  Gray,  perceiving  (as  I  think  rightly)  that 

the  skulls  figured  in  Blyth's  valuable  paper  of  1863,  quoted  below, 
belonged  to  different  forms,  gave  the  name  of  Ceratorhinus  blythii 
to  some  of  them,  but  so  worded  his  remarks  that  it  is  not  easy  to 
make  oat  to  which  he  applied  the  name.  This  point  is,  however, 
of  but  little  importance,  as  the  term  blythii  is  antedated  by  names 
covering  all  the  forms  figured. 

Other  references  bearing  on  the  subject  are  as  follows  : — 
Sclater,  Ann.  Mag.  N.  H.  (4)  x.  p.  298  (1872). 
Blyth,  t.  c.  p.  399  ;  also  J.  A.  S.  B.  xxxi.  p.  151  (1863),  and  xliv. 

Burmese  Appx.  p.  51  (1875). 
Flower,  P.  Z.  S.  1876,  p.  443,  and  1878,  p.  634. 
As  might  have  been  expected,  after  so  many  years  in  confinement, 

the  animal  had  become  very  much  diseased,  and  after  its  death  it 
was  found  that  the  skull  and  the  head-skin  were  alone  worth 
preservation,  and  it  is  on  these  that  my  observations  have  been 
taken. 

For  comparison  I  have  had  before  me  13  skulls  belonging  to  the 
group  of  M.  sumatrensis,  four  of  them  having  been  kindly  lent  me  by 
Prof.  Stewart  from  the  College  of  Surgeons  collection  (Xos.  2142, 
2143,  2145,  and  2146  of  the  1884  Catalogue),  and  the  others  being 
those  belonging  to  the  British  Museum. 

In  the  first  place,  with  regard  to  the  external  characters  of 
colour  and  hair  development,  a  comparison  of  the  head-skin  of 
11.  lasiotis  with  the  two  specimens  in  the  Museum  of  "  Ceratorhinus 
niger  "  leads  me  to  the  conclusion  that  the  differences  described 
were  mainly  due  to  age.  For  it  will  be  remembered  that  the 

"  C.  niger  "  (that  is  to  say  the  specimen  determined  by  Sclater  as 
sumatrensis  and  used  by  him  for  his  comparison  with  lasiotis)  was 
very  old,  whde  the  type  of  lasiotis  was  then  quite  young.  In  its  old 
age  the  latter  has  become  practically  quite  like  the  former,  for  the 
tufts  on  the  ears  do  not  exceed  l|-2  inches  in  length,  and  are  in 
no  way  noticeably  different  from  those  of  the  Malaccan  specimen. 

In  fact  Dr.  Anderson's  supposition  (P.  Z.  S.  1872,  p.  130)  that  the 
tufts  on  the  ears  might  wear  off  with  age,  seems  to  me  entirely 
confirmed  by  the  evidence,  so  far  as  can  be  judged  from  a  mena- 

gerie specimen. 
Nor  is  there  in  colour  any  difference  worthy  of  note,  that 

described  by  Sclater  having  apparently  disappeared  with  advancing 

ase- 
Turning  to  the  skull,  we  find  that  in  size  the  type  of  R.  lasiotis 

surpasses  all  the  other  thirteen  skulls  examined,  but  differs  in 
no  other  tangible  character,  so  that  the  question  of  the  validity  of 
li.  lasiotis  as  a  special  form  seems  to  depend  purely  on  the  matter 

of  size.  Tin-  following  are  it s  measurements,  given  in  inches  for 
comparison  with  those  published  by  Sir  \\ .  Flower  in  1878  : — 

Length  from  occipital  creel  to  end  of  nasals,  in  straight  line  238, 

with  tape  over  curve  of  nasals  24-5;  greatest  zygomatic  breadth 
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12g ;  interorbital  breadth  8.     [Teeth  and  palate  too  much  diseased 
for  measurement.] 

From  these  measurements  it  appears  that  R.  lasiotis  exceeds 

considerably  the  equally  aged  skull  of  "  C.nic/er"  (Flower's  No.  2) 
from  Malacca,  and  is  only  approached  by  No.  5  (R.  C.  S.  No.  2142), 
said  to  be  from  Sumatra. 

Allowing  for  its  much  more  youthful  condition,  the  latter  skull  is 
practically  of  the  same  size  as  the  Chittagong  one,  and  therefore, 
if  it  really  came  from  Sumatra,  disposes  at  once  of  the  claim  of 
R.  lasiotis  to  distinction  on  the  ground  of  size. 

But  I  am  not  satisfied  about  the  question  of  locality,  for 
Sir  Stamford  Raffles,  as  a  collector  of  Natural  History  objects,  and 
a  great  Governor  and  Administrator,  might  easily  have  had 

brought  to  him  a  skull  fi'om  any  part  of  the  East  Indies  ;  so  that, 
merely  on  the  evidence  of  this  skull  only,  I  do  not  like  to  dismiss 
the  claims  of  R.  lasiotis  to  distinction,  since  such  dismissal  would 

carry  with  it  the  assumption,  otherwise  unsupported,  that  the 
skulls  of  the  Sumatran  Rhinoceros  vary  in  size  to  so  considerable 
an  extent. 

The  Pegu  skull  (Theobald,  B.M.  No.  68.4.15.1,  Flower's  No.  4) 
is  intermediate  in  size,  as  in  locality  ;  while  all  the  Malaccan  and 
other  Sumatran  skulls  are  comparatively  small,  as  are  those  from 
Borneo. 

For  the  time  being  therefore,  on  the  assumption  that  the  Raffles 
skull  referred  to  was  not  really  from  Sumatra,  1  should  consider 
R.  lasiotis  as  a  tenable  northern  subspecies  of  R.  sumatrensis, 
characterized  mainly  by  its  greater  size.  As  noted  by  Flower  in 
the  case  of  the  Pegu  skull,  and  borne  out  by  that  from  Chittagong, 
the  post-glenoid  processes  appear  to  be  longer  in  proportion  than 
in  the  Malaccan  and  Sumatran  Rhinoceros. 

Of  course  it  follows,  from  the  tentative  nature  of  this  conclusion, 
that  further  material  is  badly  wanted,  both  from  the  North,  to  see  if 
the  form  found  there  is  constantly  larger,  and  from  Sumatra,  to  see 
if  any  such  skull  as  R.  C.  S.  No.  2142  may  really  occur  there. 

Further  material  may  also  prove  that  the  typical  horn  of  Gray's 
"  Rhinoceros  crossii  "  belongs  to  the  northern  subspecies,  in  which 
case  the  name  crossii  will  have  to  supersede  lasiotis.  But  this 
identification  is  as  yet  too  doubtful  to  be  definitely  accepted. 

Now  with  regard  to  the  general  question  of  the  nomenclature  of 
Rhinoceroses  and  the  genera  in  which  the  recent  species  should 
be  placed,  I  would  draw  attention  to  the  recent  important  paper 

by  Prof.  Osborn  on  the  "  Phylogeny  of  the  Rhinoceroses  of 

Europe  " l. 
1  Bull.  Amer.  Mus.  N.  H.  xiii.p.  229  (1900).  I  should  demur  to  tbe  charac- 

terization of  R.  bicornis  as  a  dolichocephalic  form,  for  its  short  stumpy  head  is 
one  of  its  most  mavked  distinctions  from  its  long-beaded  congener  E.  sirniis,  but 

in  all  other  respects  Prof.  Osborn's  conclusions  seem  justified.  In  conjunction 
with  Mr.  Lydekker,  I  have  compared  the  fine  skull  in  the  Museum  of  li.  platy- 
rhinus,  hitherto  usually  considered  related  to  the  simux  group,  and  after  careful 
consideration  we  have  come  to  the  conclusion  advocated  by  Osborn,  that,  in  spite 
of  its  tooth  characters,  it  is  really  most  nearly  allied  to  the  su?)iatren)>is  group. 
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In  this  paper  no  less  than  six  groups  of  the  family  are  recognized, 
distinguished  mainly  by  the  characters  of  the  skull,  those  of  the 
teeth  being  considered  to  be  of  less  phylogenetic  value.  Of  these 
six  groups,  which  are  treated  by  the  author  as  subfamilies,  three  are 

still  existent,  the  "  Ceratorhinae  "  (sumatrensis),  the  "  Atelodinse  " 
{simus  and  bicornis),  and  the  "  Ehinocerotina? "  (unicornis  and 
sondaicus),  groups  which  were  also  recognized  by  Flower  as  genera 
in  his  paper  of  1876. 

Now  if  there  is  to  be  any  sort  of  uniformity  in  the  value  of 
genera  as  recognized  among  Mammals,  it  appears  to  me  impossible 
to  continue  to  include  such  essentially  different  animals  in  one 
genus  Rhinoceros.  Flower  came  to  this  conclusion  in  1876, 
although  he  did  not  carry  it  out  in  his  later  works  ;  aud  now  that 
Osborn  arrives  at  a  like  opinion  from  the  palasontological  side, 
I  venture  to  think  the  generic  groups  should  be  accepted  for 
ordinary  use. 

But  in  so  doing  it  would  be  advisable  to  start  with  the  names 

for  them  which  have  technical  priority,  so  that  no  name-cbanging 
may  hereafter  become  necessary.  Both  Atelodus  and  Ceratorhinus, 
used  by  Flower  and  Osborn,  are  antedated  by  earlier  names,  as  the 
following  synonymy  will  show  : — 

I.  Rhinoceros. 

Type. Rhinoceros,  Linn.  Syst.  Nat.  (10)  i.  p.  56  (1758) .  .      R.  unicornis. 
Eurhinoceros,  Gray,  P.  Z.  S.  1867,  p.  1009        R.  unicornis. 

One-horned.  Occipital  plane  much  slanted  forward.  Meatus 
closed  in  below  by  the  junction  of  the  post-tympanic  and  post- 
glenoid  processes.  Functional  incisors  present  above,  and  canines 
below. 

1.  Rhinoceros  unicornis  L. 

2.  R.  sondaicus  Desm.  Mamm.  ii.  p.  399  (1822). 

II.    DlCEROHHINUS. 

Type. Dicerorhinus,  Gloger,  Naturg.  p.  125  (1841)  .  .      D.  sumatrensis. 
Ceratorhinus,  Gray,  P.  Z.  S.  1807,  p.  1021.  ...      D.  sumatrensis. 

Two-horned.  An  open  groove  below  the  meatus.  Incisors  and 
eanineB  as  in  Rhinoceros. 

J.  Dicerorhinus  sumatrensis  G.  Cuv. 

la.  1).  sumatrensis  l<iy>,,iis  Sclater. 

III.    Dll  BBOS. 

Type. JJiceros.  (ii;i\ .  Med.  RepoB.  w.  p.  306  ( L82] ). .      I>.  bicornis. 
i  <■  lodonta,  Bronn,  Jahrb.  Min.Geol.  L881,  p.  51     l>.  antiquiiatis. 
<  pricero8,  Glogi  r,  Naturg.  p.  125  (1841)    ....      />.  bicornis. 
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Type. Atelodus,    Pomel,  Ann.    Sci.  Auvergne,    xxvi. 
p.  114  (1S53)        D.  bicornis. 

Ehinastcr,  Gerrard,  Cat.  Bones  Mamin.  B.  M. 
p.  282  (1862)        D.  bicornis. 

Keitloa,  Gray,  t.  c.  p.  1025    D.  bicornis. 
Ceratotherium,  id.  t.  c.  p.  1027   =  D.  simus. 

Two-horned.  Occipital  plane  slanted  backward.  Auditory 
region  as  in  Dicerorhinus.  Incisors  and  canines  rudimentary  or 
absent. 

1.  D.  bicornis  Linn. 

2.  D.  simus  Burch. 

Should  1).  simus,  on  the  ground  of  its  much  longer  skull  and 

the  different  structure  of  its  molars,  be  separated  generic-ally 
or  subgenerically  from  D.  bicornis,  it  and  its  fossil  allies  would 
have  to  bear  the  name  of  Ccelodonta,  Bronn. 

These  conclusions  are  practically  identical  with  those  to  which 

Sir  "W.  Flower  came  in  his  classical  paper  on  the  craniology  of  the 
group  (P.  Z.  S.  1876,  p.  443),  but  unfortunately  his  study  of 
the  nomenclature  did  not  carry  him  back  to  the  names  now  shown 
to  have  priority. 

2.  On  a  small  Collection  of  Fishes  from  Lake  Victoria 

made  by  order  of  Sir  H.  H.  Johnston,  K.C.B.  By 
G.  A.  Boulenger,  F.R.S. 

[Received  May  21,  1901.] 

The  Fishes  which  have  reached  the  Natural  History  Museum 
from  the  Victoria  Nyanza  through  Sir  H.  H.  Johnston  are 
referable  to  seven  species  only,  four  of  which  were  previously  un- 

represented in  the  National  Collection,  two  being  besides  new 
to  science. 

1.  Pbotopterus  .ethiopious  Heck. 

Three  specimens,  two  adult  measuring  1  m.  35  and  1  m.  10,  and 
a  young  one  measuring  160  millim.  The  latter  was  taken  from 
the  crop  of  a  Balasniceps. 

In  the  adult  specimens  the  length  of  the  head  is  contained  4| 
times  in  the  length  from  snout  to  vent,  the  diameter  of  the  eye 
is  15  or  20  times  in  the  length  of  the  head  and  4g  or  5|  times  in 
the  interocular  width  ;  dorsal  fin  originating  nearer  the  vent  than 

the  head  ;  pectoral  fin  twice  length  of  head,  ventral  fin  1-| ;  vent 
sinistral ;  65  scales  in  a  longitudinal  series  to  above  vent,  44  or  50 
round  middle  of  body ;  no  traces  of  external  gills.  The  scales 
show  very  distinctly  the  punctulations  of  gamine  already  noticed 
by  Kolliker. 
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In  the  young  the  length  of  the  head  is  4  times  in  the  length 
from  snout  to  vent,  the  diameter  of  the  eye  8  times  in  the  length 
of  the  head  and  twice  in  the  interocular  width  ;  dorsal  fin  origi- 
natiug  a  little  nearer  the  vent  than  the  head  ;  pectoral  tin  2|  length 
of  head,  ventral  fin  1§  ;  vent  dextral ;  about  65  scales  in  a  longi- 

tudinal series  to  above  vent  and  40  round  middle  of  body  ;  no 
traces  of  external  gills. 

2.  MORMTRUS  KANNUilE  Forsk. 

3.  Labeo  victorianus,  sp.  n. 

Body  compressed,  its  depth  equal  to  length  of  head  and  con- 
tained 4^  to  4-|  times  in  total  length.  Head  1^  as  long  as  broad ; 

snout  rounded,  strongly  projecting  beyond  the  mouth,  with  small 
horny  warts  ;  eye  perfectly  lateral,  in  the  middle  or  a  little  anterior 
to  the  middle  of  the  head,  its  diameter  6  to  6^  times  in  length  of 
head,  3  to  3i  times  in  width  of  interorbital  region,  which  is  slightly 
convex ;  width  of  mouth,  with  lips,  not  much  more  than  half  greatest 
width  of  head,  2i  to  2|  times  in  length  of  head  ;  rostral  flap  and 
anterior  border  of  lip  not  denticulated ;  posterior  border  of  lip  very 
indistinctly  denticulated ;  inner  surface  of  lip  with  numerous 
transverse  plicae,  formed  of  closely-set  obtuse  papillae  ;  a  minute 
barbel,  hidden  in  the  folds  at  the  side  of  the  mouth.  Dorsal  III 

9-10,  with  notched  upper  border  ;  the  longest  ray  equals  the 
length  of  head ;  fin  equally  distant  from  the  end  of  the  snout  and 
the  root  of  the  caudal.  Anal  II  5  ;  longest  ray  about  |  length  of 
head.  Pectoral  sub  falciform,  as  long  as  head,  not  reaching  base  of 
ventral.  Ventral  not  reaching  vent,  its  first  ray  falling  under  the 
seventh  (fourth  branched)  ray  of  the  dorsal.  Caudal  deeply 
forked,  with  pointed  lobes.     Caudal  peduncle  about  li  as  long  as 
deep.     Scales  38-39  — ^  ;    4  or  5  series  of  scales   between  the 

15-80 lateral  line  and  the  root  of  the  ventral.  Olive  above,  whitish 
beneath  ;  fins  greyish. 

Total  length  285  millim. 
Three  specimens. 
L.  victorianus  stands  nearest  to  L.  for si alii,  from  which  the  more 

perfectly  lateral  eyes  and  the  smaller  mouth  easily  distinguish  it. 

4.  DiSCOGXATIIl'S  .TOILXSTONI,  sp.  11. 
Depth  of  body  equal  to  length  of  head,  5  times  in  total  length. 

Head  moderately  depressed,  with  nearly  flat  interorhital  region; 
eye  supero-hiteral,  in  the  second  half  of  the  head,  its  diameter  4.\ 
times  in  length  of  head,  twice  in  interorbital  width  ;  two  very 

short  barbels  on  each  side;  width  of  mouth  -.',-  length  of  head; 
upper  lip  moderately  developed,  lower  large,  Bemicircular ;  do 
denticulate  fringe  to  the  lips.  Dorsal  II  7,  equally  distant  from 
the  nostrils  and  from  the  root  of  the  caudal;  firsl  branched  ray 

Longest,  §  length  of  head.  Anal  II  '>-.  firsl  branched  ray  Longest, 
|  length  of  head.     Pectoral  |  length  of  head,  widely  separated 
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from  the  ventral,  which  is  situated  below  the  posterior  half  of  the 
dorsal.  Caudal  a  little  shorter  than  head,  with  deep  crescentic 

emargination.  Caudal  peduncle  1 1  as  long  as  deep.  Scales  38  ~  ; 
4  series  between  lateral  line  and  root  of  ventral.  Upper  parts  and 
fins  blackish  olive  ;  lips,  gular  and  pectoral  regions  yellowish  white, 
bellv  brown. 

Total  length  110  millim. 
A  single  specimen. 
In  its  very  minute  barbels,  this  species  is  intermediate  between 

D.  lamta  and  allies,  in  which  they  are  well  developed,  and  D.  im- 
herbis,  in  which  they  are  altogether  absent.  A  species  from  .Syria, 
Transcaspia,  the  Tigris,  and  Persia,  D.  variabilis  Heckel,  to  which 

I  refer  specimens  from  Kushk  and  the  Helmand1,  agrees  in  the  very 
small  size  of  the  posterior  barbels,  but  differs  in  the  total  absence 
of  the  anterior  and  also  in  the  more  backward  position  of  the 
dorsal,  which  is  equally  distant  from  the  occiput  and  the  root 
of  the  caudal,  the  position  of  the  eyes,  which  are  nearly  perfectly 
lateral  and  occupy  the  middle  of  the  length  of  the  head,  and  the 
longer  caudal  fin.  The  scales  number  33  to  37  in  the  lateral  line, 
4  or  5  between  the  latter  and  the  ventral  fin. 

In  the  Abyssinian  and  Erythrean  specimens  which  have  been 

previously  referred  to  I),  lamta2,  and  for  which  I  propose  the 
name  D.  blanfordi,  the  barbels  are  much  longer,  as  in  D.  lamta,  the, 
eye  is  perfectly  lateral  and  a  little  anterior  to  the  middle  of  the 
head,  the  interorbital  width  is  more  than  half  the  length  of  the 
head,  the  dorsal  is  equally  distant  from  the  eye  and  the  root  of 
the  caudal,  or  a  little  nearer  the  latter,  which  is  longer  than  the 

head,  the  scales  number  33-35  g,  3  or  4  between  the  lateral  line 
and  ventral  fin. 

A  third  African  species  has  been  described  by  Vinciguerra  3  from 
Shoan  specimens,  under  the  name  of  D.  chiarinii.  It  has  two  pairs 
of  well-developed  barbels,  a  larger  eye  (its  diameter  contained 
only  3i-  times  in  the  length  of  the  head),  a  little  anterior  to  the 
middle  of  the  head,  and  smaller  scales  (L.  lat.  42). 

I  have  recently  received  from  Mr.  Loat  several  small  specimens, 
measuring  from  38  to  45  millim.,  obtained  on  the  Nile  in  a  pond 
in  the  cataract  country  about  3  miles  north  of  Kermeh,  which 
approach  D.  chiarinii  in  the  size  of  the  eye  (34  diameters  in  length 
of  head),  the  length  and  number  of  the  barbels,  and  the  position 
of  the  dorsal,  but  which  may  be  distinguished  from  it  by  the 
larger  scales,  numbering  37  or  38  in  the  lateral  line  and  3  between 
the  latter  and  the  ventral.  For  this  new  species  1  propose  the 
name  D.  vinciguerra?. 

1  Kecorded  by  Giinther,  Tr.  Linn.  Soc.  (2)  v.  1889,  p.  107,  under  the  name 
of  I),  lamta.  Recently  described  as  I),  romcv.s  bv  Kikolski,  Ann.  Mus.  St. 
Petersb.  v.  1900,  p.  239. 

2  Blanford,  Zool.  Abyss,  p.  460  ;  Vinciguerra,  Ann.  Mus.  Genova,  xriii.  1883, 
p.  695,  fig. 

3  L.  c.  p.  096,  fig. 
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5.  Clarias  lazeea  C.  et  V. 

6.  Stcodoxtis  afro-fischebi  Hilgend. 

Hilgendorf,  Sitzb.  Ges.  nat.  Fr.  Berl.  18SS,  p.  77;  Pi'effer, 
Thierw.  O.-Afr.,  Fisehe,  p.  37  (1896). 

The  following  description  is  taken  from  the  single  specimen 
sent  by  Sir  Harry  Johnston  : — 

Body  compressed,  its  depth  equal  to  the  length  of  the  head 
and  contained  3^  times  in  the  total  length.  Head  little  longer 
than  broad,  granulate  above,  the  granulate  area  extending  on  the 
snout  to  half-way  between  nostrils  and  eyes ;  frontal  fonta- 
nelle  large  ;  snout  rounded,  a  little  shorter  than  postocular  part 
of  head ;  interorbital  region  slightly  convex,  its  width  half  length 
of  head  ;  eye  supero-lateral,  its  diameter  5  times  in  length  of  head, 
twice  in  interorbital  width ;  occipital  region  neither  keeled  nor 
tectiform,  simply  convex.  Lips  moderately  developed  ;  maxillary 
barbel  simple,  a  little  longer  than  the  head,  extending  to  anterior 
third  of  pectoral  spine  ;  mandibular  barbels  inserted  on  a  straight 
transverse  line,  the  outer  f  length  of  head  and  with  slender  simple 
branches,  the  inner  ̂   length  of  head  and  with  shorter  but  ramified 
branches.  Prremaxiflary  teeth  small  and  numerous,  forming  a  broad 
band ;  anterior  mandibular  teeth  small,  curved,  -|  the  diameter  of 
the  eye,  14  in  number.  Gill-cleft  not  extending  inferiorly  beyond 
the  base  of  the  pectoral  fin.  Nuchal  shield  convex,  not  keeled, 
rugose  and  pitted,  H  as  long  as  broad,  ending  in  two  sharp  points, 
which  extend  a  little  beyond  the  base  of  the  dorsal  spine.  Humeral 

process  covered  with  granular  asperities,  about  1-L  as  long  as 
broad,  sharply  pointed,  not  extending  quite  so  far  back  as  the 
occipito-nuchal  shield.  Skin  villose  on  the  sides  of  the  anterior 
part  of  the  body.  Dorsal  I  7  ;  spine  strong,  1=  as  long  as  the 
base  of  the  fin,  nearly  as  long  as  head,  striated  and  armed  behind 

with  11  retrorse  serrse.  Adipose  dorsal  31  times  as  long  as  deep, 
1^  as  long  as  its  distance  from  the  rayed  dorsal,  £  the  length  of 
the  head.  Anal  III  8.  Pectoral  spine  very  strong,  as  long  as 
that  of  the  dorsal,  striated,  with  31  to  33  strong  teeth  on  the 
anterior  border  and  11  much  stronger  still  and  retrorse  on  the 
posterior  border.  Ventral  not  reaching  anal.  Caudal  very  deeply 
notched,  crescentic.  Dark  brown  above  and  beneath,  with  some 

lighter,  yellowish-brown  marblings;  fins  dark  grey,  with  transverse 
Beriea  of  blackish  Bpots  having  a  tendency  to  form  cross-bars. 

Total  length  135  millim. 

7.  Paratilaim  a  bxbbakub. 

Hemichromu  serrantu,  Pfeffer,  Thierw.  O.-Afr.,  Fisehe,  p.  23 
(1896). 

Paratilapia  serrantu,  Bouleng.  Proc.  Zool.  Sue.  L898,  p,  1  13. 
Adult  specimens,  measuring  L25  millim.,  agree  well  with 

Mender's  description,  drawn  up  from  an  example  obtained  by 
Btuhlmann  al  Bukoba,  a  German  Btation  of   L.  victoria  ai  about 

Pboo.  Zool.  Boo.— 1901,  \'«n,  1 1.  No.  XI.  u 
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1°  21'  S.  lat,  except  for  the  depth  of  the  body,  which  is  4\  to  4f 
times  in  the  total  length,  the  maxillary  not  extending  quite  to  below 
the  anterior  border  of  the  eye,  the  diameter  of  which  is  \\  times 
in  the  length  of  the  head.  9  gill -rakers  on  lower  part  of  anterior 

arch.  D.  XV-  XVI  9 ;  A.  Ill  8-9 ;  Sq.  30-32  jgg ;  Lat.  1.  20-21/ 
13-14.  6  or  7  scales  between  the  first  dorsal  spine  and  the  lateral 
line. 

Smaller  specimens  (85-95  millim.)  differ  in  the  smaller  head, 
the  larger  eye  (3-1—4  times  in  length  of  head),  and  the  lower  jaw 
not  projecting  beyond  the  upper.  The  dark  longitudinal  bands 
are  very  indistinct  and  are  traversed  by  7  or  8  ill-defined  dark 
cross-bars. 

In  all  the  specimens  the  ventral  tins  are  of  a  bright  yellow. 

3.  On  the  Structure  and  Affinities  of  Udenodon. 

By   R.  Broom,  M.D.,  B.Sc.1 
[Received  May  21,  1901.] 

(Plates  XVI.-XYIII.) a 

(Text-figures  10  &  11.) 

A  considerable  number  of  skulls  of  Udenodon  and  of  the  closely 

allied  genus  Dicynodon  have  long  been  known,  and  there  have  also 
been  found  many  other  bones  of  the  skeletons  ;  but  as  in  almost  all 
the  specimens  the  association  of  the  skull  and  other  bones  has 
been  quite  lost,  it  is  at  present  impossible  to  refer  limb-hones  to 
their  proper  species  of  which  the  skulls  are  the  types,  and  it  is 
only  with  some  doubt  that  they  can  be  referred  even  to  their 
proper  genera.  In  a  few  cases  some  bones  of  the  skeleton  have 
been  found  in  association  with  Dicynodoa-skulh,  but  in  the  case 
of  Udenodon  the  post-cranial  skeleton  is  quite  unknown. 

The  most  important  specimen  in  which  the  Dicynodont  skull  is 
in  association  with  a  considerable  portion  of  this  is  the  little  form 

which  has  been  described  by  Seeley  (1 )  as  "  Keirognathus  cordylus." 
In  this  specimen  the  skull,  upper  vertebrae  and  ribs,  front  limbs, 

shoulder-girdle,  and  sternum  are  shown,  but  all  in  a  very  bad 
state  of  preservation.  There  is  scarcely  a  doubt  that  the  skeleton  is 
that  of  a  young  Dicynodon,  and  it  is  specially  valuable  as  showing 
the  relations  of  the  shoulder-girdle,  sternum,  and  interclavicle. 

Seeley's  restoration  is  unsatisfactory. 
In  the  Lower  Karroo  beds  of  Pearston,  S.  Africa,  while  the 

remains  of  various  species  of  Dicynodon  are  met  with,  the  genus 
which  most  commonly  occurs  is  Udenodon  and  from  the  specimens 
which  I  have  recently  discovered  I  am  now  in  a  position  to  give 
an  almost  complete  account  of  its  skeleton. 

1  Communicated  by  Prof.  G.  B.  Howes,  LL.D.,  F.E.S.,  F.Z.S. 
2  For  an  explanation  of  the  Plates,  see  p.  190. 
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When  an  endeavour  is  made  to  classify  the  specimens  found,  one 
is  beset  with  a  number  of  difficulties.  Almost  every  specimen 
exhibits  some  degree  of  crushing  ;  and  when  two  skulls  of  the  same 
species  have  been  crushed  in  different  directions,  the  appearances 
would  readily  make  one  believe  that  he  was  dealing  with  two 

species.  One  skull  of  Udenodon  hain't  in  my  possession  has  the 
maxilla  of  one  side  so  crushed  as  to  give  an  appearance  very  like 

that  in  the  specimen  described  by  Owen  (2)  as  "  Udenodon 
strigiceps."  Another  difficulty  is  due  to  our  ignorance  of  the 
extent  to  which  differences  in  specimens  may  be  due  to  the  sex 
and  age.  The  identification  of  any  specimen  therefore  must  in 
the  meantime  be  subject  to  some  doubt. 

The  following  is  a  list  of  the  specimens  which  I  have  found 
and  on  which  my  researches  are  based  : — 

1.  An  almost  complete  skull  of  a  small  form,  which  I  regard  as 
new,  and  for  which  I  propose  the  name  of  Udenodon 
gracilis  (PL  XVII.  figs.  2  &  3). 

2.  An  almost  perfect  skeleton  of  apparently  the  same  species. 
The  skull  unfortunately  has  been  so  much  weathered  that 
it  is  impossible  to  decide  the  species  with  certainty 
(PI.  XYL). 

3.  A  lower  jaw  of  possibly  the  same  species. 
4.  A  fairly  good  skeleton  of  Udenodon  baini. 
5.  A  second  very  imperfect  skeleton  of  presumably  the  same 

species,  but  with  the  head  missing. 
6.  A  moderately  complete  skull  of  Udenodon  baini,  but   much 

crushed  on  one  side. 

7.  A  second  imperfect  and   much  crushed  skull  of  the  same 

species. 
8.  A  third  imperfect  skull,  also  probably  of  U.  baini. 
9.  A   moderately  complete  but  somewhat  crushed   skull  of  a 

young  animal,  probably  U.  megalops.  From  a  much  higher 
stratum  than  the  other  specimens. 

10.  An  imperfect  skull  of  a  young  animal,  apparantly  U.  greyi. 
11.  The  posterior  portion  of  a  skull  referred  to  Udenodon,  but 

possibly  belonging  to  a  Dicynodon. 
12.  The  mandible  and  front  part  of  snout  of  a  small  Udenodon. 

13.  Imperfect  middle  region  of  a  small  Udenodon-sknW . 
14.  A  number  of  detached  portions  of  mandibles,  maxilla?,  humeri, 

vertebrae,  and  other  bones  referred  to  Udenodon. 

Of  these  specimens  all  have  been  discovered  in  the  neighbour- 
hood of  Pearston,  S.  Africa,  with  the  exception  of  specimen  10, 

which  is  from  the  Bedford  district  and  was  kindly  presented  to 
me  by  Mr.  1).  D.  Prazer,  Junr. 

Before  beginning  an  account  of  the  general  structure  of 
Udenodon,  I  think  it  will  be  well  to  give  a  brief  description  of 

specimens  1  and  2. 
The  small  > k u  1 1  which  I  take  as  the  type  of  Udenodon  gracilis 

(I'l.  XVII.    fig.  2)  is   somewhal   crushed   od  the  right  side,  and 

11* 
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on  the  same  side  the  temporal  arch  and  the  lower  jaw  are  missing, 
but  otherwise  the  skull  is  almost  perfect.  The  skull  is  more 
elongated  than  is  usual  in  Udenodon,  and  differs  from  most 
species  in  having  the  interorbital  region  very  considerably 
wider  than  the  parietal  region.  The  eyes  are  moderately 
small  and  directed  more  outwards  than  upwards.  The  nostrils 
(/-.)  are  placed  far  forwards  and  rather  small.  The  nasal  bi 
are  prominent  immediately  behind  the  nostrils.  The  caniniform 
ridges  are  Sal  and  slender  and  directed  well  forwards.  The 
suborbital  arch  is  moderately  round  and  rather  feeble.  The 
frontal  region  is  broad  and  moderately  flat,  and  is  characterized 
by  a  rather  prominent  median  ridge  (r.f.).  Posteriorly,  the 
frontals  are  considerably  wider  than  in  front.  The  postfrontals, 
where  they  join  the  frontals  are  flat  and  broad  and  to  a  considerable 
extent  roof  over  the  orbits.  Externally  they  are  rather  slender. 
A  distinct  ridge  runs  from  the  posterior  border  of  the  postorbital 
portion  of  the  postfrontal  bone  inwards,  then  backwards  along  the 
posterior  part  of  the  postfrontal.  The  parietal  region  is  about 
two-thirds  the  width  of  the  frontal  region,  and  is  characterized 
by  the  presence  of  two  well-marked  postfrontal  ridges  (r.jt.f.), 
with  an  intervening  depressed  parietal  portion.  The  squamosals 
are  large,  and  the  anterior  portions  which  form  the  temporal  arches 
are  developed  considerably,  horizontally  outwards. 

The  second  specimen  (PI.  XVI.  fig.  1)  referred  to  is  an  almost 
perfect  skeleton  of  a  small  Udenodon,  and  it  is  especially  valuable 
in  that  the  bones  are  scarcely  at  all  displaced.  The  specimen  was 
found  in  an  impure  and  fairly  hard  shale.  The  skull  had  evident  ly 
been  long  exposed,  and  is  so  badly  weathered  that  very  little  now 
remains  of  the  bones  of  the  upper  side  of  the  head.  The  post- 
orbital  arches  are  quite  lost,  though  evidences  of  their  positions 
are  given  by  the  underlying  matrix.  The  squamosal,  so  Ear  as  it  is 
displayed,  agrees  very  closely  with  that  in  Udenodon  gracilis,  and 
nothing  in  the  other  parts  of  the  head  seems  to  oppose  this 
determination. 

When  the  slab  in  which  the  skeleton  lay  was  split,  it  was 
found  that  this  had  been  so  arranged  that  the  remains  were 
almost  equally  divided  between  the  two  sides.  In  the  larger  of 
the  two  portions,  which  may  be  looked  upon  as  the  main  slab,  are 
preserved  the  ahnos;  perfect  left  fore-limb,  the  impressions  of  a 
number  of  vertebras,  a  large  number  of  ribs  and  impressions  of  ribs, 
the  sacrum  and  caudal  region,  the  left  ilium  (il),  and  the  left  hind- 
limb,  which  unfortunately  is  twisted  and  has  not  been  fully 
displayed,  and  the  right  ischium  (is.)  and  pubis  (ph.).  In  the 
counterpart  slab  is  seen  the  head,  the  right  fore-limb,  almost  all 
the  vertebras  and  ribs,  and  the  right  ilium  with  the  right  hind-limb 
extended  and  almost  perfectly  displayed.  In  the  drawing  (Plate 
XVI.)  the  bones  and  impressions  on  the  main  slab  are  with  the 
skull  figured  and  shaded  in  true  relative  position,  while  the  bones 
of  the  counterslab  are  in  outline  in  proper  relationship  with  those of  the  main  slab. 
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In  the  following  account  of  Hie  structure  of  Udenodon,  that 
part  dealing  with  the  skull  is  founded  mainly  on  the  skulls  I  have 

obtained  at  Pearston,  while  the  account  of  the  post-cranial 
skeleton  is  mainly  based  on  the  little  skeleton  of  Udenodon 

gracilis. 
Skull. 

The  Dicynodont  skull  has  been  described  by  Owen  (2),  Cope  (3), 
Huxley  (4),  and  others,  but  the  fullest  description  is  that  given  by 

Seeley  (5).  Even  Seeley's  accouut,  however,  leaves  many  points 
in  doubt,  and  a  considerable  number  of  his  determinations  are 
very  questionable.  I  have  therefore  thought  it  well  to  give  an 
independent  description  of  the  skull,  dealing  but  briefly  with  those 
elements  whose  structure  is  well  known,  and  more  fully  with  the 
points  open  to  dispute. 

Text-fig.  10. 

Text-fig.  11. 

A  composite  figure  of  the  skull  of  Udenodon  (text- fig.  10)  growing  details  from 
the  left  side,  for  comparison  with  the  skull  of  B  primitive  Theriodont, 
Ictidosuchus  prinuevii--  (text-fig.  11). 

gulare  ;  or.,  artioulsre  ;  d.t  dentary  .  ./'»■..  Fronl  al  .  ?tf.,jugal  ;  /<■..  lachrymal . 
oaxilla;   ""..   nasal;   pa.,  parietal;   p.mx.,  premaxilla;  poj.,  post- 

frontal ;  pr/.t  prefrontal ;  q.,  quadrate  |    unosal     t.a.,  Burangulare. 
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Iii  Udenodon  (text-fig.  10,  p.  167)  the  whole  beak  has  had  a  horny- 
covering,  which  in  some  species  at  least  covers  not  only  the 
alveolar  margin,  but  almost  the  whole  of  the  facial  surface  of  the 
maxilla  (ma?.) ;  and  in  probably  in  all  the  species  the  horny  layer 
was  specially  developed  over  the  caniniforin  development  of  the 
maxilla. 

The  premaxilla  in  Udenodon  and  Dicynodon  is  better  deve- 
loped than  in  the  majority  of  reptiles,  having  not  only  a  well- 

developed  facial  portion  passing  up  between  the  two  nostrils,  but 
also  a  large  palatal  poi'tion.  The  two  premaxilla?,  as  in  the  bird, 
must  have  very  early  united  into  a  single  bone  (of.  PL  XVII. 
tig.  2),  as  in  even  comparatively  young  specimens  there  is  no  trace 
of  a  suture  between  the  two  elements.  As  I  have  elsewhere 

shown  (6),  the  premaxilla  forms  almost  the  whole  of  the  bony 
palate,  including  by  far  the  greater  part  of  the  median  ridge,  which 
has  almost  invariably  been  regarded  as  the  vomer.  In  the  paper 
referred  to,  a  section  through  the  posterior  part  of  the  hard 
palate  of  Udenodon  truncatus  is  figured,  and  it  is  there  shown  that 
though  the  maxillae  have  internal  plates  which  form  a  sort  of 
secondary  palate,  these  are  almost  completely  covered  by  the 
great  palatal  development  of  the  premaxilla.  Prom  the  palatal 
portion  of  the  premaxilla  there  passes  up  internally  a  prominent 
median  ridge  which  runs  from  the  facial  portion  of  the  .premaxilla 
backwards  to  articulate  with  the  vomer,  and  to  a  considerable 
extent  divides  the  nasal  cavities. 

The  maxilla  differs  in  shape  greatly  in  different  genera,  and  it 
is  highly  probable  that  there  is  considerable  difference  in  shape  in 
the  two  sexes  of  the  same  genus.  In  all,  however,  there  is  a 
more  or  less  well-marked  caniniform  development.  In  some 
species  a  prominent  external  descending  ridge  gives  the  tusk-like 
development  a  triangular  shape ;  in  others  the  descending  process 
is  almost  flat.  The  maxilla  resembles  that  of  man  in  having  a 
large  antrum  mascillare.  Prom  the  region  of  the  antrum,  which 
may  be  regarded  as  the  centre  of  the  boue,  the  maxilla  is 
developed  upwards,  forming  the  greater  part  of  the  side  of  the 
snout  (cf.  text-fig.  10,  p.  165)  and  bounded  by  the  nostril  and  the 
nasal  (na.),  the  prefrontal  (pr.f.)  and  the  lachrymal  (Ic.)  inwards, 
forming  part  of  the  secondary  palate  ;  and  backwards,  meeting  the 

jugal,  ai-e  the  palatine  and  the  pterygoid  bones.  The  caniniform 
ridge  is  continued  back  into  the  ridge  formed  by  the  anterior  bar 
of  the  pterygoid  and  forms  the  border  of  the  palate. 

I  can  find  no  evidence  of  any  ossified  turbinal  bones. 
The  nasals  (na.)  are  moderate-sized  bones  irregularly  triangular 

in  shape.  They  are  joined  to  each  other  by  a  fairly  long  median 
suture.  Their  anterior  sides  arc  formed  by  the  premaxilla  (p.mx.), 
the  nostrils,  and  the  maxillae.  The  posterior  and  outer  side  of 
each  nasal  is  bounded  by  the  frontal  (/>.),  the  prefrontal  {pr.f.), 
and  maxillary  (mx.). 

The  lachrymal  (lc)  is  quite  mammalian  in  structure.  It  forms 
a  considerable  part  of  the  anterior  wall   of  the  orbit — fitting  in 



1901.]  AFFINITIES  OF  UBENODON.  167 

between  the  prefrontal  above  and  the  jugal  (ju.)  below.  It  has  a 
large  lachrymal  canal  opening  within  the  orbit. 

The  prefrontal  (pr.f.)  is  a  somewhat  quadrate  bone — three  sides 
beiug  formed  by  the  orbit,  the  frontal,  and  nasal  respectively,  and 
the  fourth  side  by  the  lachrymal  aud  maxilla.  It  forms  a  con- 

siderable portion  of  the  anterior  and  upper  wall  of  the  orbit. 

The  frontals  (//•.)  lie  between  the  orbits  and  are  usually  well 
developed.  In  Udenodon  greyi  they  are  narrow ;  in  U.  gracilis 
almost  exactly  as  broad  as  long.  They  usually  form  the  borders 
of  the  upper  sides  of  the  orbits.  Each  frontal  articulates  with 
the  nasal  and  prefrontal  in  front,  and  with  the  parietal  and  post- 
frontal  behind. 

The  postfrontal  (po.f.)  f orms,  as  in  Dicyaodon  and  many  Theco- 
donts, an  outer  limb  which  forms  the  postorbital  arch,  aud  a  posterior 

which  runs  backwards  by  the  side  of  the  parietal.  The  postorbital 
arch  varies  considerably  in  different  species,  but  is  usually  rather 
broad  above,  forming  a  sort  of  roof  to  part  of  the  orbit.  In  the 
middle  it  is  generally  narrow  and  round  ;  while  inferiorly  it 
broadens  out  and  articulates  with  the  squamosal  and  the  jugal. 
From  the  upper  end  of  the  postorbital  portion  the  posterior  part 
runs  abruptly  backwards,  forming  the  greater  part  of  the  inner 
wall  of  the  temporal  fossa,  and  to  a  great  extent  hiding  the 
parietal.  Posteriorly  it  curves  outwards  a  little  aud  meets  the 

squamosal  (cf.  text-fig.  10,  p.  165). 
The  parietals  early  unite  to  form  a  single  bone,  which  though 

of  moderate  size  is  very  largely  hidden  by  the  postfrontals.  Near 
the  centre  of  the  bone  is  a  fairly  large,  parietal  foramen. 
Posteriorly  the  parietal  articulates  in  the  middle  with  the  inter- 

parietal, and  laterally  with  the  squamosals  (sq.). 
The  jugal  is  rather  a  small  bone  (ju.)  which  forms  the  greater 

part  of  the  infraorbital  arch.  Anteriorly  it  forms  a  considerable 
part  of  the  wall  of  the  orbit  at  its  anterior  and  lower  side,  meeting 
the  lachrymal  and  being  clasped  by  the  maxilla.  Internally,  the 
anterior  part  meets  the  palatine.  The  squamosal  (sq.),  which  lies 
on  the  outer  side  of  the  jugal  in  its  middle  and  posterior  regions, 
to  a  large  extent  hides  it  from  view.  Where  the  jugal  meets  the 
postfrontal  it  is  fairly  deep  in  some  species,  but  in  others  only 
slightly  increased  in  depth.  Posteriorly  it  flattens  out  and  lies  on 
the  inner  side  of  the  squamosal,  forming  with  it  the  temporal 
arch. 

The  squamosal  is  by  far  the  largest  bone  in  the  skull  (cf  *</.,  text- 
fig.  10,  p.  165).  It  comprises  a  large  broad  posterior  portion  which 
descends  Erom  its  union  with  the  parietal  and  postfrontal,  along 
the  outer  border  of  the  supra- and  exoccipitals,  to  give  articulation 
to  the  quadrate, and  an  anterior  branch,  which  springs  from  the 
upper  half  of  the  posterior  portion  ami  passes  forwards  to  form 
with  the  jugal  the  temporal  arch. 

The  quadrate  (7.)  consists  of  a  broad  llat  part  which  lies  against 
the  front  of  the  descending  portion  of  the  squamosal,  and  a  large 
articular  head.    The  articular  face  <»l  the  quadrate  lias  a  deep 
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autero-posterior  groove  running  across  it,  which  divides  it  into 
an  outer  semicircular  button-like  portion  and  an  inner  very 

prominent  anteroposterior  ridge.  Both  the  outer  and  inner 

portions  of  the  articular  face  have  an  antero-posterior  convexity 
of  fairly  wide  radius. 

The  structure  of  the  palate  I  have  elsewhere  dealt  with  (6), 
and  1  have  little  further  so  add  to  my  previous  description.  The 

pterygoids,  as  in  the  other  Dicynodonts,  are  greatly  developed, 
meeting  each  other  in  the  middle  line  and  sending  processes 
forwards  to  the  maxilla?  and  backwards  to  the  quadrates.  Between 
the  two  anterior  processes  lie  the  palatiues  and  the  vomer.  The 
vomer  is  quite  mammalian  in  structure,  and  is  present  as  a 
median  plate,  extending  from  the  fork  formed  by  the  anterior 
branches  of  the  pterygoids  forwards  to  articulate  with  the  palatal 
median  and  internal  median  ridges  of  the  premaxilla.  Superiorly 
the  vomer  articulates  with  the  sphenoid,  the  mesethmoid,  and 
the  ethmoid  cartilage.  Towards  the  posterior  and  upper  part 
it  gives  off  a  pair  of  small  lateral  wings  which  articulate  with 
the  palatines,  and  with  them  form  the  roofs  of  the  nasal  passages. 
The  palatines  pass  outwards  and  downwards  from  the  articu- 

lations with  the  vomer,  by  the  side  of  the  anterior  branches  of  the 
pterygoids.  Each  palatine  then  sends  a  process  forwards  and 
inwards  to  form  a  sort  of  rudimentary  secondary  palate,  and  a 
second  process  outwards  above  the  anterior  lobe  of  the  pterygoid 
to  meet  the  jugal. 

Where  the  two  pterygoids  meet  in  the  middle  line  they  rest  on, 
and  are  articulated  to,  the  basisphenoid.  This  latter  bone  shows 
on  the  under  surface  of  the  skull  to  a  considerable  extent,  sending 
two  plates  backwards  to  clasp  the  large  paroccipital  processes. 
From  the  region  where  the  pterygoids  meet,  the  basisphenoid  sends 
a  comparatively  narrow  median  plate  upwards  and  forwards 
resting  on  the  vomer,  and  probably  in  adult  specimens  articulating 
with  the  mesethmoid.  This  plate  may  be  the  presphenoid,  but  I 
have  not  seen  any  specimens  in  which  it  is  distinct  from  the  basi- 

sphenoid. The  mesethmoid  is  a  median  plate  which  forms  the 
greater  part  of  the  interorbital  septum.  Above  it  is  clasped  by 
the  orbital  plates  of  the  frontals,  and  below  it  rests  on  the 
vomer. 

Immediately  behind  the  point  where  the  pterygoids  meet,  there 
passes  upwards  from  each  pterygoid  a  slender  columella  cranii. 
In  forms  with  a  deep  narrow  skull,  e.  g.  U.  greyi,  the  columella  is  long 
and  slender  :  in  those  species  where  the  skull  is  broad  and  rather 
flat,  the  columella  is  comparatively  short.  In  all  forms,  however, 
it  is  very  slender.     It  appears  to  articulate  with  the  parietal  above. 

The  periotic  bones  appear  to  form  the  lateral  walls  of  the  brain- 
case  in  a  manner  very  similar  to  that  seen  iu  lizards  ;  but  I  have 
not  seen  any  specimens  in  which  their  exact  limits  could  with 
certainty  be  determined. 

The  occiput  has  long  been  well  known  in  a  number  of  Dicy- 
nodonts, espe*  ially  Ptychosiagum.     A  small  occiput  is  figured  by 
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Lydekker  in  the  British  Museum  Catalogue  of  Fossil  Reptiles, 

which  is  probably  that  of  a  sp3cies  of  Udenodon.  The  supra-  aud 
exoccipitals  are  bordered  by  the  interparietal  and  the  squamosals, 
while  the  lower  corners  of  the  large  exoccipital  processes  also 
articulate  with  the  quadrates. 

Between  the  quadrate  and  the  descending  process  formed  hy 
the  exoccipital  and  basioccipital,  there  lies  a  remarkable  little 
dumbbell-shaped  bone,  which  with  one  end  fits  into  a  hollow  of 
the  occipital  process  and  with  the  other  supports  the  quadrate. 
As  it  is  but  loosely  articulated,  it  is  lost  from  the  majority  of 
Dicynodon  and  Udenodon  skulls  discovered.  This  bone  differs  so 
markedly  from  any  bone  found  in  the  posterior  region  of  the  skull 
in  known  Reptiles  or  Mammals,  that  one  hesitates  in  giving  an 
interpretation.  As,  however,  it  forms  with  the  notch  in  the 
lower  border  of  the  exoccipital  an  oval  aperture,  and  as  the 
columella  auris  lies  in  this  same  notch  of  the  exoccipital,  it  seems 
to  me  most  probable  that  it  is  the  homologue  of  the  mammalian 

tympanic. 

Lower  Jaw. 

The  lower  jaw  is  almost  typically  reptilian  in  structure  (cf.  text- 
fig.  10,  p.  165).  In  front,  the  two  large  toothless  dentaries  (d.) 
are  anchylosed  together  as  in  the  tortoise.  Each  dentary  is  con- 

siderably deeper  than  in  the  tortoise,  and  differs  in  forming  a 
siugle  edge  above,  instead  of  two  ridges  as  in  the  Chelonian.  In 
U.  yreyi  the  outer  surface  of  the  dentary  is  moderately  flat ;  but 
in  U.  gracilis  there  passes  outwards  from  the  posterior  part  of 

the  bone  a  very  prominent  horizontal  ridge.  On  passing  back- 
wards the  dentary  divides  into  an  upper  and  a  lower  lobe,  which 

meeting  respectively  the  suraugular  (sa.)  and  the  angular  (a.) 
encloses  with  these  a  fair-sized  oval  vacuity.  The  angular 
is  a  rather  large  flat  element  which  articulates  with  the  dentary 
in  front,  the  surangular  above,  the  splenial  below,  and  the  articular 

(«/•.)  behind.  The  surangular  is  a  fairly  strong  bone  which  fits 
into  a  deep  cavity  in  the  posterior  end  of  the  upper  part  of  the 
dentary.  The  splenial  extends  along  almost  the  whole  length  of 
the  jaw,  from  the  articular  behind  to  the  symphysis  in  front. 
Posteriorly  it  is  fairly  stout,  but  on  passing  forwards  it  becomes 
a  rather  thin  plate.  The  articular  is  a  large  thick  bone,  but,  as  in 
Ohelonians,  short. 

I  am  unable  to  give  any  account  of  the  hyoid  apparatus,  as 
though  there  are  evidences  of  hyoid  bones,  they  are  disconnected 
and  their  interpretation  is  quite  uncertain. 

Vertebra. 

In  the  little  skeleton  of  Udenodon  gracilis  (PL  XVI.)  most  of 
the  vertebrae  are  preserved,  bul  i   are  well  displayed.    The  atlas 
audaxi-  are  bidden  In  matrix,  hut  from  the  3rd  cervical  (4th?) 
there  arc  Indications  of  almosl  all  the  other  vertebra.  The  skeleton 
does  act  show  where  the  division  Lies   between  the  cervical  and 
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the  thoracic  series  ;  and  in  Udenodon,  as  in  most  other  Thero- 
morphous  reptiles,  there  is  no  division  of  the  body  vertebrae  into 
thoracics  and  Iumbars.  Assuming  that  the  first  cervical  vertebra 
displayed  is  the  3rd  cervical,  then  it  is  moderately  certain  that  in 
U.  gracilis  there  are  27  presacral  vertebrae. 

The  vertebra?  which  I  take  to  be  3rd  and  4th  cervicals,  so  far  as 

displayed,  agree  fairly  closely  with  the  3rd  and  4th  cervicals  of 
Tropidostoma  dunni  Seeley  (5)  [  =  according  to  Lydekker  (7) 
Ptychosiagum  microtrema  Seeley],  The  bodies  of  the  vertebra? 
have  well-marked  lateral  processes  arising  from  the  anterior  and 
outer  angles  of  the  ventral  surfaces,  for  articulation  with  the 
cervical  ribs. 

In  the  skeleton  of  Udenodon  gracilis,  though  most  of  the 
vertebra?  of  the  thoraco-lumbar  series  are  shown,  unfortunately 
only  the  bodies  are  displayed  ;  but  in  the  imperfect  skeleton  of 
U.  baini  (spec.  4)  a  number  of  presacral  vertebrae  are  well 

preserved. 
As  has  long  been  known  in  other  Dicynodonts,  the  vertebrae 

consist  of  deeply  cupped  bodies  to  which  are  articulated  arches 
closely  resembliug  the  arches  in  mammals.  In  the  dorsal  series 

(cf.  Plate  XA'II.  fig.  4)  the  bodies  are  considerably  elongated 
and  moderately  constricted  in  the  middle.  On  the  body  just 
below  the  neuro-central  suture  in  front  is  the  articular  surface 
for  the  head  of  the  rib.  The  pedicle  is  stout,  and  a  ridge  runs  up 

obliquely  from  near  the  front  of  the  neuro-central  suture  to  the 
transverse  process.  The  transverse  processes  (tr.)  are  short  and 
strong,  directed  outwards  and  slightly  upwards,  and  lie  well  above 
the  level  of  the  top  of  the  neural  canal.  The  spine  (ftp.)  is  quite 
short,  aud  situated  well  backwards  over  the  posterior  zygapo- 
physes.  Both  the  anterior  and  posterior  zygapophyses  are 
situated  fairly  closely  together,  and  the  articular  surfaces  make 
approximately  a  right  angle  with  each  other.  A  large  opening  is 
formed  between  each  pair  of  vertebrae  for  the  exit  of  the  spinal 
nerves. 

The  ribs  in  the  thoracic  region  (cf.  Plate  XVI.)  are  long  and 
slender  ;  the  anterior  ones  being,  however,  slightly  stouter  than  the 
others.  The  upper  end  of  the  rib  is  expanded  so  as  to  form  a 
distinct  head  for  articulation  with  the  centrum  and  a  tubercle  for 

attachment  to  the  transverse  process.  As  the  border  of  the  rib 
between  the  head  and  the  tubercle  is  almost  straight,  and  the 
ridge  on  the  vertebra  between  the  articular  surface  and  the 
transverse  process  is  only  slightly  concave,  there  must  be  but 
little  of  a  foramen  left  between  the  rib  and  the  vertebra.  The 

ribs  in  the  lumbar  region  have  their  upper  ends  less  expanded 
and  may  possibly  have  been  articulated  to  the  transverse  processes 
alone. 

The  sacrum  is  very  badly  preserved  in  the  skeleton  of  U.  gracilis, 
but  appears  to  have  been  composed  of  5  vertebrae. 

The  tail  has  evidently  been  short,  but  it  is  impossible  to  say 
of  how  many  vertebrae  it    may    have  been  composed.     Those  that 
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are  shown  in  the  little  skeleton  have  their  centra  ahout  half  the 

leugth  of  those  in  the  thoracic  series.  The  vertebra?  are  much 
crushed  and  fractured,  so  that  it  is  difficult  to  be  certain  of  the 
identification  of  the  fragments.  By  the  side  of  one  of  the  vertebrae 

is  a  well-developed  process,  which  may  be  a  spine,  but  which  I 
am  rather  inclined  to  believe  to  be  an  autogenous  transverse 

process. 

Shoulder-girdle  and  Sternum. 

In  the  little  skeleton  of  Udenodon  gracilis  the  shoulder-girdle, 
though  present,  is  almost  completely  hidden  by  matrix  and  could 
not  be  displayed  without  injury  to  other  parts.  In  the  skeleton  of 
(J.  baini  (spec.  4,  PI.  XVIII.  fig.  10)  the  scapula  (sc),  precoracoid 
{p.co.  fig.  11)  and  coracoid  (eo.)  are  well  preserved,  and  also  in  the 
very  imperfect  skeleton  (spec.  5),  while  in  specimen  5  the  sternum 
is  also  shown. 

The  scapula,  precoracoid  and  coracoid  agree  pretty  closely  with 
the  corresponding  bones  in  the  Dicynodont  shoulder-girdle  as 
figured  by  Owen  (2),  Seeley  (1),  and  Lydekker  (7).  The  scapula  is 
somewhat  stouter  than  that  figured  by  Lydekker,  but  on  the  whole 
closely  agrees  with  it.  The  upper  part  of  the  scapula  is  broad  and 
flat  and  only  moderately  curved  inwards.  The  anterior  border  is 
grooved  for  the  lodgment  of  the  cleithrum.  A  little  below  the 
middle  of  the  scapula  there  is  a  well-marked  acromion  process 
(ac,  PI.  XVIII.  fig.  10)  which  passes  forwards,  upwards,  and 
slightly  inwards  as  a  fan-like  expansion.  The  lower  end  of  the 
scapula  has  a  large  glenoid  surface  (t/l.)  which  looks  downwards 
and  a  little  outwards,  and  an  anterior  flattened  continuation  which 

articulates  with  the  precoracoid. 
The  coracoid  (co.)  is  comparatively  small,  but  has  a  large  glenoid 

surface  (>jl-)  which  looks  mainly  outwards,  and  which  is  separated 
from  the  outer  surface  of  the  bone  by  a  very  prominent  bony  border. 

The  precoracoid  (jkco.)  is  a  moderately  flat  bone,  but  slightly 
larger  than  the  coracoid.  On  its  upper  border  is  a  deep  notch  (fo.) 
which  closed  by  the  lower  border  of  the  scapula  becomes  a  large 
oval  foramen.  The  precoracoid  articulates  behind  by  a  straight 
suture  with  the  coracoid,  and  above  with  the  scapula.  It  appears 
to  furni>h  a  small  portion  of  the  glenoid  cavity. 

]  have  failed  to  identify  the  interclavicle  or  cleithrum  in  any  of 
thr  specimens  in  my  possession,  but  in  the  skeleton  of  U.  gracilis 

oik  of  the  clavicles  is  fairly  complete  (<•/.,  PI.  XYL.  &  PI.  XVIII. 
fig.  8).  It  is  curved  very  much  like  the  human  clavicle.  It 
appears  to  have  articulated  with  its  neighbour  in  the  middle  line, 
and  to  have  rested  on  the  anterior  part  of  the  interclavicle.  The 

inner  hail'  of  the  hunt.'  is  flattened  antero-posteriorly,  and  the  outer vertically. 
The  Bternum,  or  perhaps  mure  correct!)  |>ncsteriiiim  (PI. 

XV1H.  fig.  9),  ifl  i  moderately  large  four-sided  mediae  plate,  with 
the  angles  pointing  forwards,  backwards,  a\n\  to  the  sides.    The 
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anterior  angle  is  notched,  probably  for  the  lodgment  of  the  inter- 
claviele;  the  outrr  angles  are  rounded  and  the  posterior  angle 

truncated  as  if  to  give  attachment  to  a  cartilaginous  meso-  or 
xiphisternum.  For  its  lower  two-thirds  there  is  a  well-marked 
median  ridge  for  the  attachment  of  the  pectoral  muscles.  The 
bone  is  a  little  longer  than  broad. 

Humerus. 

In  the  little  skeleton  of  Udenodon  gracilis  (PL  XVI.)  one  of  the 
humeri  (hu.)  is  perfectly  preserved  and  beautifully  displayed ;  the 
other  though  less  perfect  has  the  opposite  side  showing.  In  speci- 

men 4  one  humerus  is  fairly  well  preserved,  and  of  the  other  the 
lower  half  is  almost  perfect ;  while  in  specimen  5  one  humerus  is 
shown,  but  in  bad  condition.  The  difference  between  the  humeri 
in  U  gracilis  and  U.  bairn  is  very  striking,  and  much  greater  than 
one  could  have  expected  to  find  in  two  species  apparently  so  closely 
allied. 

In  Udenodon  gracilis  (PI.  XVI.),  the  humerus,  while  constructed 
on  the  well-known  Dicynodont  type,  is  characterized  by  a  number 
of  peculiarities.  The  delto-pectoral  crest  (c.d.)  is  greatly  developed, 
its  border  curving  forwards  and  downwards  from  the  articular 

surface  and  ending,  as  in  " Platypodosaurus  robustus"  in  a  somewhat 
hooked  process.  The  ento-tuberosity  is  developed  to  a  greater 
extent  than  is  met  with  in  the  humerus  of  any  S.  African  reptile 
hitherto  discovered,  and  forms  a  long  flattened  tapering  process 
which  ends  in  a  rather  sharp  point.  Near  the  middle  of  the  bone  on 
its  inner  side  is  developed  a  very  prominent  tricipital  ridge  resem- 

bling more  that  seen  in  Echidna  than  the  rounded  prominence  on  the 

humerus  of  "Platypodosaurus."  The  articular  surface  of  the  head 
of  the  bone  resembles  greatly  that  in  Omithorhynchus  and  Echidna 
in  being  considerably  developed  transversely,  while  it  is  but  very 
narrow.  As  in  the  Monotremes,  a  sharp  ridge  runs  down  from 
the  articular  head  to  the  external  condyle ;  and  this  is  very 

peculiarly  developed,  in  that  while  in  the  humeri  hitherto  dis- 
covered though  it  may  be  very  prominent  it  is  generally  slender,  it 

is  here  a  markedly  rounded  boss  (c.e.).  The  internal  condyle  is 
not  very  large.  The  entepicondylar  foramen  is  only  of  moderate 
size,  and  is  situated  a  little  more  distally  than  is  usually  the  case 
in  Dicynodonts.  The  ridge  of  bone  which  forms  the  bridge 
over  the  foramen  runs  up  to  the  base  of  the  delto-pectoral  crest. 

In  Udenoilon  baini  the  humerus  varies  much  less  from  the 

normal  dicynodont  type.  The  delto-pectoral  crest  is  not  developed 
downwards  to  form  a  hooked  process  in  front ;  the  tricipital  ridge 
appears  to  have  been  small ;  while  the  external  condyle  is  not  more 
greatly  developed  than  is  the  case  in  Omithorhymhus. 

Radius  and  Ulna. 

The  radius  and  ulna  are  very  mammal-like  in  form  (cf.  Plate 
XVI.). 

Tiie  radius  (rd.)  is  considerably  shorter  than  the  humerus.     Its 
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upper  half  is  moderately  rounded,  and  from  the  head  to  a  little 
below  the  middle  of  the  bone  it  steadily  decreases  in  thickness,  so 
that  at  the  middle  the  diameter  is  ouly  about  one-half  that  of  the 
head.  In  its  lower  third  the  bone  becomes  flattened  out  to  give  a 
broad  articulation  to  the  radiale  (ra.).  The  broad  end  of  the  bone 
has  a  deep  depression  on  both  its  upper  and  under  sides.  Its 
articular  surface  looks  downwards  and  slightly  outwards. 

The  ulna  (nZ.)  is  very  nearly  twice  as  long  as  the  radius,  and 
considerably  longer  than  the  humerus ;  its  great  length  being  due 
to  the  greatly  developed  olecranon  process  (ol.\cf.  also  Plate  XVIII. 
fig.  7).  The  upper  half  of  the  bone  is  very  strongly  developed,  and 
the  olecranon  extends  about  as  far  beyond  the  sigmoid  articulation 
as  it  does  in  such  typical  lowly  mammals  as  the  Wombat  and  the 

Porcupine.  The  point  of  the  olecranon  is  directed  slightly  out- 
wards, but  it  is  not  dilated  like  that  of  the  Monotremes.  On  the 

outer  side  of  the  ulna  a  short  prominent  ridge  is  seen  bordering 
the  sigmoid  articulation.  On  the  inner  side  the  upper  part  of 
the  ulna  is  deeply  excavated  after  the  manner  seen  in  that  of 
Echidna,  but  to  a  much  greater  extent,  as  the  border  of  the  bone 
forms  a  much  more  prominent  ridge.  The  lower  half* of  the  ulna  is 
much  flattened.  Like  the  radius,  the  lower  end  is  slightly  expanded ; 
while  the  articular  surface  looks  slightly  towards  the  radius. 

Carpus  (Plate  XVI.). 

In  the  skeleton  of  Udenodon  gracilis  the  carpus  is  almost  per- 
fectly preserved,  and  the  various  bones  composing  it  have  scarcely 

been  at  all  disturbed  in  position.  In  the  proximal  row  are  four 

bones — radiale  (ra.)  intermedium  (/.),  ulnare  (im.),  and  pisiform 
(pi.)  ;  in  the  distal  row  are  five  carpals  ;  while  in  the  middle  is  a 
single  centrale  (c). 

The  radiale  or  scaphoid  (ra.) is  abroad  and  considerably  flattened 
bone  which  occupies  the  greater  part  of  the  articular  end  of  the 
radius.  Its  dorsal  surface  shows  a  considerable  depression 
towards  its  outer  end.  It  articulates  with  the  radius,  with  the  1st 
carpale,  the  centrale  and  the  intermedium. 

The  intermedium  or  lunar  (t.)  lies  between  the  end  of  the  radius 
and  the  ulna  and  ulnare.  On  the  upper  side  it  has  a  fairly  large 

surface,  but  on  the  under  it  is  "apparent  as  a  slender  plate  fitting in  between  the  radius  and  the  ulnare. 

The  ulnare  or  cuneiform  (un.)  is  considerably  shorter  in  its 
transverse  diameter  than  the  radiale,  but  of  much  greater  length 
antero-posteriorly.  It  articulates  with  the  ulna,  the  intermedium, 
the  4th  and  5th  carpalia,  the  pisiform,  and  probably  with  the  cen- 

trale. Bordering  the  Bide  by  which  it  articulates  with  the  ulna 
there  is  a  prominent  little  oblique  ridge,  and  at  the  distal  and 
inner  corner  of  the  bone  is  a  little  rounded  eminence. 

The  pisiform  (pi.)  is  a  little  bone  which  articulates  with  the 
outer  side  of  the  ulnare,  and  curves  outwards  and  upwards,  form  in;; 
part  of  the  articulation  for  the  ulna. 
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The  centrale  (c.)  is  a  rounded,  moderate-sized  element,  which 
occupies  the  centre  of  the  carpus.  It  articulates  with  the  radiale, 
intermedium,  and  probably  with  ulnareof  the  proximal  carpal  bones, 
and  with  the  1st,  3rd,  and  4th  carpalia  of  the  distal  scries.  It  is 

possible  that  a  small  second  central  element  may  have  lain  between 
the  centrale  and  the  ulnare,  but  I  regard  this  as  improbable. 

The  1st  carpale  is  a  short  flattened  bone  which  lits  in  between 
the  radiale  and  the  2nd  carpale.  On  its  outer  end  it  gives  an 
articulation  to  the  pollex.  Its  inner  end  articulates  with  the  3rd 

carpale  and  the  centrale. 
The  2nd  carpale  is  a  very  small  bone  which  articulates  with  tbe  1st 

and  3rd  carpalia,  and  supports  the  metacarpal  of  the  2nd  digit, 
and  possibly  shares  with  the  1st  carpale  the  support  of  the  1st 
metacarpal. 

The  3rd  carpale  is  a  fair-sized  element  which  fits  in  between  the 
2nd  and  1st  carpalia,  the  centrale,  and  the  4th  carpale,  and  gives 
articulation  to  the  3rd  metacarpal. 

The  4th  carpale  is  a  large  quadrangular  element.  Distally  it 
gives  articulation  to  the  4th  metacarpal  and  to  a  slight  extent  to 
the  3rd  and  5th  metacarpals.  Proximally  it  articulates  with  the 
centrale  and  the  ulnare,  and  fits  in  between  the  3rd  and  5th  carpalia. 

The  5th  carpale  is  very  small,  and  is  so  closely  articulated  to  the 
4th  carpale  as  to  render  it  not  improbable  that  the  two  elements  may 
be  anchylosed  as  age  advances.  In  the  little  skeleton,  which  is 
probably  immature  but  not  very  young,  the  two  elements  are  quite 
distinct.  The  little  5th  carpale  articulates  also  with  the  ulnare, 
and  gives  articulation  to  the  5th  metacarpal. 

Metacarpals  and  Phalanges. 

In  the  manus  there  are  five  well-formed  digits,  but  I  fail  to 
detect  any  trace  of  a  prrepollex.  The  three  median  digits  are 
somewhat  stronger  than  the  other  two. 

Of  the  pollex  only  the  metacarpal  and  part  of  first  phalanx  are 
preserved.  The  metacarpal  is  a  small  rectangular  bone  about  as 
broad  as  long.     The  1st  phalanx  is  probably  very  similar. 

In  the  second  digit,  as  in  the  first,  only  the  metacarpal  and  a 
portion  of  the  1st  phalanx  are  preserved.  The  metacarpal  is  a  fair- 
sized  element  appreciably  longer  than  broad.  In  the  middle  it  is 
somewhat  constricted,  and  at  its  distal  end  considerably  expanded. 
The  1st  phalanx  was  probably  considerably  smaller  than  the 
metacarpal. 

The  third  digit  is  complete  except  the  ungual  phalanx.  The 
metacarpal  is  very  similar  to  that  of  the  2nd  digit,  but  somewhat 
larger.  Like  the  latter,  it  is  constricted  in  the  middle  and 
expanded  distally.  The  1st  phalanx  is  a  quadrangular  bone 
only  slightly  longer  than  broad,  and  slightly  constricted  in  tbe 
middle.  It  is  about  one-half  smaller  than  the  metacarpal.  The 
2nd  phalanx  is  very  similar  in  shape  to  bhe  1st.  but  still  smaller. 

The  fourth  digit  is  almost  perfect.  The  metacarpal  is  about 
equal  in  size  to  that  of  the  3rd  digit,  but  is  less  constricted  in  the 
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middle.  The  1st  phalanx  is  a  quadrangular  bone  slightly  broader 
than  long  and  only  slightly  constricted  in  the  middle.  The  2nd 
phalanx  is  a  small  bone  very  distinctly  broader  than  it  is  long. 
It  gives  articulation  to  a  large  claw.  The  terminal  or  ungual 

phalanx  is  narrow,  slightly  curved,  and  almost  as  long  as  the  meta- 
carpal and  the  other  two  phalanges  together. 

The  fifth  digit  has  a  small  metacarpal,  about  as  broad  as  long, 
and  but  slightly  narrowed  in  the  middle.  The  1st  and  2nd 
phalanges  are  both  small  quadrangular  bones,  the  1st  being 
considerably  smaller  than  the  metacarpal,  and  the  2nd  than  the  1st. 
The  ungual  phalanx  is  almost  as  huge  as  that  of  the  fourth 
digit,  and  like  it  but  slightly  curved. 

In  Udenodon  baini  the  metacarpals  and  phalanges  appear  to  be 
very  like  those  in  U.  gracilis,  but  the  ungual  phalanges  are  much 
shorter  and  broader,  and  the  whole  digits  appear  proportionally 
stronger. Pelvis. 

In  the  skeleton  of  Udenodon  gracilis  ( Plate  XVI.  and  Plate 
XYIT.  fig.  6)  the  almost  perfect  ilium  (il.)  is  displayed.  On  the 
right  side  the  ischium  (is.)  and  pubis  (ph.),  with  a  portion  of  the 
ilium,  are  shown  attached  to  the  main  slab,  while  the  greater 
portion  of  the  right  ilium  remains  adherent  to  the  counter  slab. 

The  ilium  resembles  considerably  the  ilium  of  Ptychosiagum 
orientate  figured  by  Lydekker  (7)  in  being  directed  upwards  and 
forwards,  and  in  being  greatly  expanded  antero-posteriorly.  As 
the  acetabulum  (ac.)  is  fairly  large,  the  lower  end  of  the  ilium 
which  articulates  with  the  pubis  aud  ischium  is  broad.  On  passing 
upwards  it  becomes  somewhat  constricted  into  a  short  neck,  from 
which  it  again  rapidly  broadens  into  a  large  fan-like  expansion. 
The  anterior  part  of  the  blade  of  the  ilium  lies  much  in  advance  of 
the  axis  formed  by  the  neck  and  the  acetabulum,  the  anterior  border 
of  the  bone  forming  a  graceful  gentle  curve  forwards.  The  posterior 
part  of  the  blade  is  of  much  less  size,  and  the  posterior  border 
curves  almost  abruptly  backwards  from  the  neck  and  at  right  angles 
to  its  axis.  The  iliac  blades  are  moderately  flat,  being  only  slightly 
concave  antero-posteriorly  on  their  outer  side  and  with  some 
muscular  ridges. 

The  pubis  (ph.)  is  peculiarly  twisted,  so  that  while  the  upper  part 
looks  outward  the  lower  looks  mainly  downward.  The  pubis  forms 
a  little  more  than  a  quarter  of  the  acetabulum,  and  bounds  the 
articular  cavity  by  a  prominent  ridge.  The  outward  facing  portion 
of  the  pubis  is  triangular  in  shape.  In  frout  of  the  acetabulum 

is  a  little  prominence — apparently  the  pectineal  tubercle;  while  at 
the  lower  and  anterior  angle  of  the  triangular  portion  is  another 
small  tubercle,  which  iii  position  corresponds  with  the  tubercle 
which  in  Ornithorhynckiu  assists  in  the  articulation  of  the  marsupial 
bone.  .\  ridge  runs  obliquely  from  this  lower  tubercle  towards  the 
Lower  border  of  the  acetabulum,  and  from  it  the  pubis  passes  at. 
tir«1    directly    inwards    ami    then   downwards    and    inwards.       The 
exact  size   <>l    the   obturator    foramen   (/."/..)   is    not    elearlv  shown 
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in  this  skeleton,  but  it  is  situated  immediately  below  the  oblique 
ridge  not  tar  from  the  lower  border  of  the  acetabulum.  The  lower 
part  of  the  pubis  is  moderately  flat,  and  does  not  extend  farther 
forward  than  the  level  of  the  lower  tubercle.  The  anterior  border 

between  the  lower  tubercle  and  the  symphysis  is  straight,  as  if  for 
the  articulation  of  a  cartilaginous  epipubic  element.  There  is  a 
long  articulation  between  the  pubis  and  the  ischium  below  the 
obturator  foramen. 

The  ischium  (is.)  in  Udenodon  gracilis  is  proportionally  very 
considerably  smaller  than  in  the  Dicynodon  pelvis  figured  by 
Lydekker,  and  looks  much  less  downwards  than  in  that  specimen. 
From  the  point  where  the  ischium  meets  the  ilium  the  posterior 
border  curves  downwards  and  then  backwards,  ending  abruptly  at  the 
ischial  tuberosity.  From  the  tuberosity  the  lower  border  curves 
gently  round  to  meet  the  pubis.  The  lower  part  of  the  ischium  is 
flat  except  in  being  slightly  concave  in  the  neighbourhood  of  the 
obturator  foramen.  Bound  the  posterior  border  of  the  acetabulum 
the  ischium  forms  a  prominent  ridge,  but  the  ridge  formed  by  the 
ischium  is  not  continuous  with  that  formed  by  the  pubis,  a  gap 
occurring  at  the  ischio-pubic  suture.  From  the  acetabular  border 
a  prominent  thickening  or  ridge  runs  backwards  to  the  upper  end 
of  the  ischial  tuberosity. 

There  is  no  evidence  of  any  marsupial  bones,  and  from  the  con- 
dition of  the  skeleton  this  may  almost  be  taken  as  conclusive  proof 

that  such  bones  did  not  exist  in  Udenodon.  There  is  evidence, 
however,  in  favour  of  there  having  been  a  cartilaginous  epipubis. 

In  Udenodon  baini  the  ilium  is  very  similar  to  that  in  U.  gracilis, 
but  the  ischium  is  proportionally  considerably  larger  though  its 
general  characters  are  very  similar.  The  obturator  foramen  (f.ob.) 
is  oval  with  the  long  axis  directed  antero-posteriorly  and  situated 
close  under  the  border  of  the  acetabulum.  The  long  axis  of  the 
foramen  measures  about  half  the  diameter  of  the  neck  of  the  ilium. 

Femur. 

In  Udenodon  gracilis  the  right  femur  has  its  posterior  side  well- 
displayed,  and  as  its  upper  half  has  been  broken  loose  its  anterior 
side  can  also  be  examined  with  the  exception  of  the  head. 

In  its  general  proportions  the  femur  (Plate  XVII.  fig.  5,  fm.) 
agrees  with  that  of  the  Monotremes,  though  in  its  characters  it 
differs  somewhat.  It  is  much  flattened  throughoutits  whole  length, 
and  considerably  broadened  out  both  at  its  upper  and  lower  ends. 
From  the  head  to  the  greater  trochanter  the  measurement  is  nearly 
three  times  as  great  as  that  across  the  middle  of  the  shaft.  From 
a  little  below  the  middle  of  the  bone,  the  outer  border  forms  an 
almost  straight  line  to  the  top  of  the  great  trochanter.  The  inner 
border  curves  very  markedly  inwards  to  the  head,  and  the  curve  is 
interrupted  by  the  presence  of  the  small  trochanter,  which  forms  a 
small  but  very  distinct  inwardly  directed  ridge.  On  the  anterior 
surface  of  the  bone  so  far  as  displayed  is  a  small  vertical  groo\e  a 
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little  to  the  outside  of  the  middle  line  ;  while  to  the  inside  of  the 

great  trochanter  is  a  distinct  but  shallow  concavity.  On  the  pos- 
terior side  of  the  bone  there  is  a  fairly  deep  concavity  below  the 

head  and  on  the  inner  side  of  the  small  trochanter.  On  the  outer 

edge  of  the  posterior  side  there  runs  down,  from  a  little  below  the 
great  trochanter  to  beyond  the  middle  of  the  shaft,  a  small  sharp 
backwardly  directed  ridge.  In  the  middle  of  the  shaft  a  section  is 
almost  oval,  showing  a  small  but  distinct  medullary  cavity.  The 
lower  end  of  the  femur  resembles  very  considerably  the  lower  part 
of  the  bone  in  Echidna  or  Orniihorhynckus.  The  condyles  are  small 
and  rather  widely  apart,  and,  as  in  the  Monotremes,  the  whole  lower 
end  of  the  femur  is  much  flatter  than  in  the  Eutherians.  From  the 

neighbourhood  of  the  inner  condyle  an  oblique  ridge  runs  upwards 
and  outwards  towards  the  outer  side  of  the  middle  of  the  shaft, 
apparently  corresponding  to  the  oblique  ridge  on  the  back  of  the 
lower  end  of  the  femur  of  Echidna. 

In  the  skeleton  of  Udenodon  baini  (spec.  4)  both  femora  are 
shown  but  in  rather  bad  preservation,  having  been  much  crushed. 
The  chief  differences  in  this  species  are  in  the  bone  being  propor- 

tionally stronger, in  the  greater  development  of  the  great  trochanter, 
and  in  the  small  trochanter  beiug  less  marked. 

Tibia  ccnd  Fibula. 

In  the  skeleton  of  Udenodon  gracilis  (PL  XVI.)  both  tibise  and 
fibulae  are  shown,  but  those  of  the  left  leg  are  not  well  displayed, 
and  those  of  the  right  only  show  the  posterior  surface  and  have 
been  slightly  injured  in  clearing  off  the  matrix. 

The  tibia  (tb.  Plate  XVII.  fig.  5)  is  considerably  shorter  than  the 

femur,  and  resembles  closely  the  tibia  in  Echidna.  It  is  a  moder- 
ately straight  bone  with  a  large  flat  head,  a  shaft  tapering  down  to 

between  the  middle  and  lower  thirds,  and  a  distal  end  moderately 
dilated  and  with  an  oblique  articular  surface.  It  has  a  distinct 
though  small  medullary  cavity. 

The  fibula  (fb.)  is  a  longer  though  more  slender  bone.  As  in 
Monotremes  and  most  Marsupials  the  head  is  large,  giving  an 
articulation  to  the  femur  and  having  a  portion  passing  up  beyond 

the  head  of  the  tibia  to  give  attachment  to  some  of  the  leg- 
muscles.  On  passing  downwards  the  fibula  is  directed  slightly 
upwards,  and  it  then  curves  inwards  so  as  to  form  a  wide  Inter- 

osseous space.  At  its  lower  end  the  bone  is  dilated  considerably, 
and  its  articular  surface  is  directed  slightly  inwards. 

In  (Jibiioiloii  /mini  the  tibia,  like  the  femur,  is  proportionally 
a  much  stronger  bone  than  in  U.  gracilis,  and  ii  is  also  propor- 

tionally shorter.  The  head  is  very  large,  and  from  it  there  runs 
down  the  front  of  the  bone  a  very  prominenl  crest.  The  fibula, 
as  if  to  compensate  for  the  greater  si  rength  of  the  tibia,  is  propor- 

tionally more  slender  than  in  the  small  species.  [1  glTCS  an 
articulation  to  the  femur,  bul  the  head  is  much  smaller  and  is 
scarcely  extended  beyond  the  level  of  the  head  of  the  tibia.     It  is 
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more  curved  than  in  U.  gracilis,  and  there  is  thus  formed  a  larger 
interosseous  space. 

There  does  not  seem  to  have  been  an  ossified  patella  in  Udenodon. 

Tarsus. 

The  tarsus  of  the  right  side  (PI.  XVI.)  has  its  under  surface 
wrll  shown,  and  though  a  dorsal  view  would  have  been  more 
satisfactory,  a  good  idea  is  obtained  of  the  structure  of  the  joint 
even  though  a  little  doubt  may  remain  on  one  or  two  points.  The 
tarsus  of  the  left  side  is  so  twisted  that  it  is  difficult  to  be  sure  of 
some  of  the  elements. 

Articulating  with  the  tibia  and  fibula  respectively  (PI.  XVII. 

fig.  5)  are  two  large  elements — manifestly  the  tibiale  (il.)  and  the 
fibulare  (_/?.),  with  n  small  bone  lying  between,  doubtless  the  inter- 

medium (>'.).  The  distal  row  of  the  tarsus  is  formed  by  five 
tarsalia  ;  while  in  the  centre,  between  the  distal  row  and  the 
tibiale  and  fibulare,  is  a  centrale  (c),  small  as  displayed  on  the  under 
surface,  but  probably  of  much  larger  size  on  the  upper. 

The  tibiale,  or  astragalus,  as  displayed,  is  a  fair-sized  somewhat 
pentagonal  bone  with  the  upper  and  outer  angle  sharp  and  pro- 

duced. By  its  proximal  and  probably  its  inner  face  it  articulates 
with  the  tibia.  On  its  outer  face  the  little  intermedium  comes 
between  it  and  the  fibulare,  but  it  is  probable  that  an  articulation 
between  the  two  large  elements  takes  place  above  and  distally  to 
the  intermedium.  On  the  distal  border  of  the  tibiale  lies  the  small 

centrale.  It  is  probable  that  the  tibiale  does  not  articulate  with 
any  other  element.  As  the  tarsus  is  displayed  in  the  specimen, 
there  appears  to  be  no  element  between  the  1st  tarsale  and  the 
tibiale,  and  one  might  infer  that  the  tarsale  had  articulated  with 
the  tibiale,  and  that  these  elements  are  slightly  displaced ;  but  it 
seems  much  more  probable  that  what  appears  to  be  a  very  small 
centrale  is  merely  a  projection,  showing  on  the  under  side,  from 
a  moderately  large  centrale  which  fits  in  between  the  1st  tarsale 
and  the  tibiale,  as  does  the  navicular  in  mammals. 

The  intermedium  (/.)  is  a  very  small  element,  at  least  so  far  as 
displayed,  fitting  in  between  the  tibiale  and  the  fibulare,  and 
articulating  with  these  two  elements  and  with  the  fibula.  It  is 
possible  that  the  element  may  not  be  a  true  intermedium,  but  a 
small  sesamoid  bone  ;  its  being  deeply  implanted,  however,  between 
the  other  tarsal  elements,  and  its  occupying  the  exact  position 
where  an  intermedium  would  be  looked  for,  leads  me  to  believe 
that  I  have  rightly  interpreted  it  as  that. 

The  fibulare  is  a  large,  elongated,  four-sided  element,  nearly  as 
large  as  all  the  other  tarsal  elements  together.  Its  proximal  side, 
by  which  it  articulates  with  the  fibula,  is  the  shortest  of  the 
four.  The  inner  side,  which  is  half  as  long  again  as  the  proximal, 
articulates  with  the  intermedium,  the  tibiale,  and  the  centrale. 
The  distal  end  of  the  element,  which  is  a  little  shorter  than  the 
inner  side,  but  much  broader  than  the  proximal  end,  articulates 
with  the  fourth  and  fifth  tarsalia  and  with  the  fifth  metatarsal. 
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The  centrale,  as  seen  in  the  specimen,  would  appear  to  be  a 
small  element  fitted  in  between  the  tibiale,  the  fibulare,  and  the 
third  tarsale,  but  it  seems  probable  that  the  dorsal  view  of  the 
tarsus  would  show  it  to  be  a  much  larger  element.  This  is  rendered 
highly  probable  by  the  fact  that  there  appears  to  be  an  unoccupied 
gap  between  the  first  tarsale  and  the  tibiale.  This  must  either 
have  been  occupied  by  the  centrale  or  the  1st  tarsale  must  have 
articulated  with  the  tibiale,  and  in  the  specimen  has  been  displaced. 
The  positions  occupied  by  the  other  tarsal  elements  lead  me  to 
favour  the  former  alternative. 

The  1st  tarsale  (ts.  1,  Plate  XVII.  fig.  5)  is  a  large  element  much 
resembling  a  metatarsal  in  shape.  Its  proximal  end  is  expanded, 
and,  assuming  that  it  is  in  an  undisturbed  position  in  the  specimen, 
the  outer  side  of  this  end  articulates  with  the  2nd  tarsale.  The 

proximal  end  must  either  articulate  with  the  tibiale  direct,  or  a 
portion  of  the  centrale  was  interposed. 

The  2nd  tarsale  is  a  very  small  element,  articulating  laterally 
with  the  1st  and  3rd  tarsalia,  and  most  probably  with  the  centrale 
proximally.     It  gives  support  to  the  2nd  digit. 

The  3rd  tarsale  is  about  twice  as  large  as  the  2nd.  It  articu- 
lates with  the  2nd  and  4th  tarsalia  and  with  the  centrale,  and 

gives  support  to  the  3rd  toe. 
The  4th  and  5th  tarsalia  (ts.  4,  5)  are  so  closely  united  that 

there  is  some  doubt  as  to  whether  the  element  present  may  not  be 
entirely  the  4th  tarsale.  The  element  is  a  somewhat  oval-shaped 
bone  with  the  distal  side  slightly  concave.  It  fits  in  between  the 
fibulare  and  the  3rd  tarsale,  and  possibly  articulates  with  the 
centrale.  It  gives  support  to  the  3rd,  4th,  and  5th  metatarsals. 
Near  its  outer  end  there  is  an  indication  of  a  transverse  suture. 

which  seems  to  point  to  there  being  a  small  5th  tarsale  closely 
united  to,  if  not  anchylosed  with,  the  4th.  In  dealing,  however, 
with  so  small  a  structure,  where  the,  bones  so  closely  resemble  the 
matrix  in  colour  that  it  is  difficult  at  times  to  decide  what  is  bone 

and  what  matrix,  one  cannot  place  much  reliance  on  an  indication 
so  minute. 

The  hallux  has  a  short  quadrangular  metatarsal  (mt.  1)  and  a 
phalanx  (ph.)  almost  exactly  similar  in  shape  and  size,  and  a  short 
ungual  phalanx  less  than  twice  the  length  of  the  1st  phalanx. 

The  2nd,  3rd,  4th,  and  5th  toes  are  so  similar  in  all  respects 
that  a  description  of  any  one  would  suit,  with  very  slight  modifica- 

tions, any  of  the  others.  In  all  four  the  metatarsals  are  elongated 
bones  with  rounded  proximal  ends,  flattened  distal  ends,  and  with 
their  shafts  constricted  in  the  middle.  The  Bret  phalanx  in  all 
four  fcoes  is  a  quadrangular  bone  slightlj  longer  than  broad.  In 
the  fourth  toe  the  phalanx  is  somewhat  stouter  than  in  the  others. 
The  second  phalanx  is  a  little  shorter  than  the  first,  and  very 
similar  in  all  Four  toes.  The  ungual  or  terminal  phalanx  has  in 
all  five  toes  been  provided  with  a  short  claw,  only  Blightl]  curved. 

Though  the  Eore  and  bind  limbs  are  fairly  equal  in  length,  the 
pes  is  irery  much  smaller  than  the  manus.     All  the  digits  are  much 

12* 
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more  feeble,  and  the  claws  have  been  only  about  one-third  the 
size  of  those  in  the  manus. 

"  Platypodosaurus  robustus,  Owen." 
In  1860  and  1881  Owen  (8,  9)  described  in  two  papers  parts  of 

the  skeleton  of  a  large  Anomodont  reptile  to  which  he  gave  the 
name  of  Platypodosaurus  robustus.  The  remains  comprised  a 
number  of  vertebra?,  a  scapula,  a  humerus,  the  sternum,  the  greater 
part  of  the  pelvis  with  the  sacrum,  a  portion  of  one  femur,  and 
some  phalanges.  Unfortunately  the  head  was  missing.  Owen 
recognized  a  number  of  affinities  between  the  bones  and  those  of 

Dicynodon,  but  was  chiefly  impressed  by  the  many  Mammal-like 
characters  displayed,  and  particularly  by  the  striking  resemblances 
many  of  the  bones  showed  to  those  corresponding  in  the  Mono- 
tremes ;  and  he  suggests  that  the  Monotremes  may  be  the  de- 

scendants of  reptiles  closely  resembling  Platypodosaurus. 

Lydekker  (7),  in  the  '  British  Museum  Catalogue  of  Fossil 
Reptiles,'  places  Platypodosaurus  among  the  Dicynodontia  as  a 
doubtful  species,  and  expresses  his  opinion  that  from  the  general 

Dicynodont  character  of  the  specimens,  the  remains  "  are  referable 
either  to  Udenodon  or  Eudothiodon  " 

As  nothing  has  hitherto  been  known  for  certain  of  any  of  the 
bones  of  either  Udenodon  or  Eudothiodon  except  the  skull,  no 

advance  beyond  Lydekker's  position  has  been  possible.  Now, 
however,  that  the  limb-bones  of  at  least  two  species  of  Udenodon 
are  known,  it  is  possible  to  come  nearer  a  solution  of  the  Platypo- 
1 1 'i ost  i  ur  a ̂ -problem. 

The  chief  distinctive  features  of  the  Platypodosaurus  specimens 
are  the  great  development  in  the  humerus  of  the  delto-pectoral 
crest  which  forms  a  downward  projection,  and  the  presence  of  a 
marked  tricipital  prominence.  In  Udenodon  gracilis  both  of  these 
characters  are  found,  and  the  general  proportions  of  the  humerus 
are  strikingly  similar  to  those  in  Platypodosaurus.  The  sternum 
of  Platypodosaurus  does  not  differ  greatly  from  that  of  Udenodon 
baini.  The  scapula  agrees  so  closely  with  that  of  U.  baini  that 
bad  that  of  the  latter  been  found  alone  it  Mould  almost  certainly 
have  been  referred  to  a  young  specimen  of  Platypodosaurus. 
The  femur  of  Platypodosaurus,  so  far  as  is  known,  differs  somewhat 
from  that  of  U.  gracilis,  especially  in  the  greater  development 
of  the  great  trochanter,  and  in  the  less  development  of  the  small 
trochanter;  but  it  agrees  closely  with  the  femur  of  U.  baini. 
The  pelvis  of  the  larger  anomodont,  so  far  as  it  is  preserved, 
agrees  very  closely  with  that  of  U.  gracilis  in  its  general 
proportions,  and,  if  allowance  be  made  for  imperfections,  probably 
also  in  its  contours.  The  vertebrae  differ  very  considerably 
from  those  of  U.  baini  which  I  have  figured.  This  is  probably 
due  to  their  belonging  to  different  regions  of  the  column  in  the 
two  species. 

From  the  close  agreement  between  the  bones  of  Platypodosaurus 
and  those  of   Udenodon  gracilis  and   U.  baini,  there  seems  to  be 
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very  little  doubt  that  the  Platyjpodosaurus  robustus  remains  are  the 
bones  of  a  large  species  of  Udenodon.  The  large  skull  figured  by 
Owen  (2)  as  Udenodon  magnus  bears  almost  the  same  proportion  to 

the  limb-bones  of  "  Platypodosaurus  robustus "  that  the  skull  of 
Udenodon  gracilis  does  to  its  limb-bones.  It  seems,  therefore,  very 
probable  that  the  bones  described  as  Plati/jtodosaurus  robustus  are 
parts  of  the  post-cranial  skeleton  of  Udenodon  magnus,  Owen. 
Lydekker  (7),  in  his  British  Museurn  Catalogue,  holds  that 
Udenodon  magnus  is  a  synonym  of  Udenodon  prognathus  Owen. 
It  is  impossible  for  one  away  from  the  original  specimens  to  offer 
an  opinion  on  the  subject,  and  though  the  figures  seem  to  show 

a  number  of  distinctive  characters,  Lydekker's  work  among  the 
Anomodonts  has  been  so  carefully  and  conscientiously  done,  that 
any  opinion  expressed  by  him  must  always  carry  very  great 
weight. 

Affinities  of  Udenodon. 

The  genus  most  nearly  allied  to  Udenodon  is  Dicynodon  ;  in 
fact  so  great  is  the  resemblance  between  the  two  genera  that  it 
has  been  suggested  that  Udenodon  was  the  female  of  Dicynodon. 
The  discovery  of  the  limb-bones  shows  that  the  two  genera  are 
distinct  though  very  closely  related ;  and  there  seems  to  be  very 
little  doubt  that  Udenodon  is  merely  a  slightly  modified  Dicynodon 
in  which  the  tusks  have  ceased  to  develop. 

When  the  bones  of  Udenodon  or  Dicynodon  are  compared  with 
those  of  other  Vertebrates,  we  find  that  the  group  has  many  marked 
affinities  with  the  Theriodonts  and  the  Mammals  ;  some  affinities, 

but  less  marked,  with  the  primitive  reptilian  types  such  as  Paria- 
saurus,  and  even  with  the  Ehynchocephalians,  Plesiosaurs,  and 
Chelonians ;  but  that  the  relationships  with  the  more  highly 
specialized  reptiles,  such  as  the  Crocodiles,  Dinosaurs,  and  Ptero- 
dactyles,  are  rather  remote. 

In  Udenodon  the  anterior  half  of  the  skull  is  so  greatly  modified 
in  connection  with  the  toothless  beak  that  the  affinities  are 
masked.  There  is  little  doubt,  however,  that  the  beak  is  derived 
from  that  of  a  Theriodont  type,  intermediate  stages  being  found  in 
Cryptocynodon  and  Dicynodon. 

In  the  structure  of  the  posterior  part  of  the  skull  Udenodon 
agrees  closely  with  the  Theriodonts  and  Mammals ;  and  differs 
markedly  from  all  the  regular  Reptilian  types. 

In  the  majority  of  typical  reptiles  the  temporal  region  of  the 
skull  is  protected  by  two  bony  arches — a  supra-lateral  arch  formed 
by  the  postfrontal  or  postorbital  and  the  squamosal  or  supra- 
temporal,  and  an  infra-lateral  formed  by  tin'  jug&l  and  quadrato- 
jugal.  This  arrangement,  or  a  modification  of  it,  occurs  in  the 
Rhynchocephalians,  Pelycosaurians,  Crocodilians,  Dinosaurs,  and 
other  groups.  The  more  primitive  lizards  differ  in  having  lost 
the  lower  aroh.  In  the  Dicynodonts,  as  in  the  Theriodonts  and 
Mammals,  there  is  hut  a  single  arch  formed  l>\  the  jagal  and 
squamosa] ;  ami   some  difference  of  opinion  lias  been  held  as  to 
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whether  this  single  arch  is  the  homologue  of  the  upper  or  of  the 
lower  arch  in  the  typical  reptiles.  As,  however,  the  single  arch  in 
the  Dicvnodouts  differs  in  structure  from  either  of  the  normal  rep- 

tilian arches,  and  as  it  is  moderately  certain  that  the  reptiles  with 
the  two  arches  have  been  derived  from  the  ancestral  forms  which 
hud  the  temporal  region  completely  roofed,  by  quite  a  different 
line  from  that  by  which  the  Dicynodonts  have  arisen,  the  single 
arch  in  the  latter  cannot  be  regarded  as  homologous  with  either 
of  the  arches  in  the  more  typical  reptile.  In  the  branch  which 
gave  rise  to  the  majority  of  Reptilian  orders  the  temporal  roof 
became  transformed  on  either  side  into  a  couple  of  arches  by 
an  upper  fenestra  formed  between  the  parietal,  squamosal, 
postorbital,  and  postfrontal,  and  a  lower  fenestra  between  the 

jugal,  quadrato-jugal,  suprateinporal1,  and  postorbital.  In  the 
other  great  Eeptilian  branch  which  gave  rise  to  the  Anomodonts, 
Theriodonts,  and  Mammals,  a  single  fenestra  only  has  been  formed 
in  the  temporal  roof,  corresponding  to  the  upper  fenestra  of  the 
branch  from  which  the  Khynchocephalians  and  allied  forms  have 
sprung.  After  the  formation  of  the  fenestra,  or  possibly  before, 
the  skull  in  the  anoinodont  line  became  much  simplified  by  the 
reduction  and  loss  of  a  number  of  elements  and  the  corresponding 
increase  in  size  of  others.  The  squamosal  increased  apparently 
early  in  relative  size,  and  with  its  increase  the  suprateinporal  and 
the  quadrato-jugal  became  first  reduced  and  then  lost.  In  a 
number  of  different  lines  of  descent  we  find  a  similar  process 
has  gone  on.  Thus,  in  Sphenodon  the  squamosal  by  its  increase 
has  led  to  the  complete  loss  of  the  suprateinporal  and  the  great 
reduction  of  the  quadrato-jugal;  in  Aetosaurus  the  increased  de- 

velopment of  the  squamosal  has  led  to  the  loss  of  both  the  supra- 
temporal  and  the  quadrato-ju^al  ;  and  in  the  Plesiosauria,  which 
are  possibly  an  offshoot  from  the  Anoinodont  stem,  we  find  a  very 
large  squamosal  with  complete  loss  of  the  supratemporal  and 
quadrato-jugal.  The  temporal  region  of  Udenodon  only  differs 
from  that  in  t he  Plesiosaur  in  that,  whereas  the  latter  has  both  a 
postfrontal  and  a  postorbital,  one  of  those  elements  is  lost  in 
the  former ;  in  my  opinion  it  is  the  postorbital  which  is  lost  in 
the  Anoinodont. 

The  only  essential  difference  between  the  structure  of  the 

postero-lateral  region  of  the  skull  in  the  Mammals  and  that  in 
the  Anomodonts  and  Theriodonts  is  that  the  mammalian  skull 

has  become  further  simplified  by  the  loss  of  the  postfrontal  and 
the  almost  complete  loss  of  the  quadrate.  A  number  of  years  ago 
I   advanced  (10)  the   view   that    the    reptilian    quadrate    bad  its 

1  Concerning  the  two  bones  found  in  the  upper  and  posterior  temporal 
region,  opinions  have  differed  as  to  which  is  to  be  regarded  as  the  squamosal 
and  which  suprateinporal.  The  opinion  to  which  I  have  been  led  is  that  it  is 
invariably  the  upper  and  inner  which  is  the  squamosal — an  opinion  which 
agrees  with  that  of  Baur,  but  differs  from  that  of  most  British  authorities, 
including  Parker.  When  only  the  one  element  is  found  it  appears  to  be always  the  Bquami 
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homologue  in  the  mammal  in  the  interarticular  cartilage  of  the 
lower  jaw.  If  recent  advances  in  palaeontology  have  not  fully 
confirmed  this  view,  they  have  at  least  shown  that  practically  all 
the  alternative  theories  are  untenable. 

In  the  higher  Thecodonts,  e.  g.  GynognatTvus,  the  zygomatic 
arch,  though  composed  of  the  same  elements  as  in  Udenodon, 
differs  very  greatly  in  the  relative  proportions  of  the  parts  ;  but 
in  the  lower  Theriodonts,  i.  e.  Ictidosuchus  (11),  the  zygomatic 
arch  bears  much  resemblance  to  that  in  the  Anomodonts. 

The  palate  in  Dicynodon  and  Udenodon  differs  considerably  from 
the  normal  reptilian  type,  and  agrees  essentially  with  that  in  the 
Theriodonts  and  Mammals. 

All  known  Reptiles  have  palates  more  or  less  modified  from  a 
primitive  type  such  as  is  found  in  Pariotichus  or  Procolophon,  and 
which  consists  of  the  following  elements  : — an  anterior  pair  of 
bones  wbich  meet  in  the  middle  line,  aud  which  are  usually 

regarded  as  "  vomers  " ;  a  pair  of  large  pterygoids,  which  have 
each  a  posterior  and  outer  branch  to  the  quadrate,  an  outer  and 
anterior  branch  joining  the  transpalatine,  and  an  anterior  and 

inner  branch  which  usually  meets  the  so-called  "  vomer  '* ;  a  pair 
of  palatines  lying  on  the  outer  side  of  the  anterior  and  inner 
braucb.es  of  the  pterygoids  ;  a  pair  of  transpalatines ;  and  a 
median  element  passing  forwards  from  the  basisphenoid  between 

the  two  pterygoids,  and  usually  referred  to  as  the  "  parasphenoid." 
This  arrangement  we  find  with  only  slight  modifications  in  all 
the  early  groups,  including  types  so  dissimilar  as  Pareiasaurus, 
Procolophon,  Ichthyosaurus,  Plesiosaurus,  Dimetrodon,  aud  /S^/te- 
nodon. 

The  palates  of  the  Theriodonts  and  Anomodonts  are  very  con- 
siderably modified  derivatives  of  the  same  type.  Unfortunately 

in  none  of  the  primitive  Theriodonts  is  the  palate  at  all  well 
known.  We  know,  however,  that  a  secondary  palate  was  not 
formed  in  either  Qorgonops  or  Ictidosuchus,  nor  apparently  in 
JSlurosaurus.  In  Udenodon  we  have  an  imperfect  secondary 
palate,  and  in  the  higher  Theriodonts  a  secondary  palate  as  well- 
developed  as  that  in  mammals,  and  essentially  similar  to  that  in 
mammals.  As  the  general  structure  of  the  skeleton  of  Udenodon 
is  essentially  Theriodont,  and  as  the  palate  only  differs  from  that 
of  the  typical  Theriodont  in  the  specialization  of  the  beak  and  in 
the  secondary  palate  being  imperfect,  one  is  justified  in  concluding 
that  the  Anomodonts  are  a  specialized  offshoot  from  the  earliei 
Theriodonts.  In  the  evolution  of  the  Theriodont  palate  from  the 
primitive  Reptilian  type,  the  changes  which  have  taken  place 
appear  to  have  been  the  following: — The  anterior  and  internal 
branch  of  the  pterygoid   has  become  greatly  reduced  and  finally 
lost,  and  its  place  and  function  to  a  large  extent  has  been  taken 

up  by  a  greal  increase,  in  the  so-called  "  parasphenoid  "  ;  while  the 
anterior  and  outer  branch   has  become  more  developed,  and  with 
its   increase   the    palatine    has    conic    to   lie    rather    internal    than 
external  to  the  pterygoid.     With  the  developmenl  of  a  secondary 
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palate  the  anterior  paired  element — the  so-called  "  vomer  " — being 
no  longer  required  as  a  bony  floor  for  the  nasal  cartilages,  has  become 
reduced,  and  is  only  retained  to  give  support  to  the  cartilages  of 

Jacobson's  organ.  This  is  the  condition  we  find  in  Gomphognathus 

(12).  The  "  parasphenoid,"  having  now  a  new  function — that 
of  forming  a  support  for  the  secondary  palate — becomes  greatly 
developed  as  a  median  plate,  which  is  unquestionably  the  homo- 
logue  of  the  mammalian  vomer.  From  this  it  follows  that  the 
element  called  Parasplienoid  in  the  Reptiles  generally  ought  to  be 
called  the  Vomer ;  while  the  anterior  paired  element,  usually 

regarded  as  the  "  vomer,"  but  which  is  the  homologue  of  the 
dumbbell-shaped  bone  in  Ornithorhynchus,  may  be  called  the 

"  anterior  vomer,"  or  by  the  name  I  have  elsewhere  (13)  proposed 
for  convenience,  the  Prevomer. 

In  Udenodon  the  true  vomer  is  greatly  developed,  but  the 
anterior  vomer  or  prevomer  is  lost — no  doubt  owing  to  the  great 
palatal  development  of  the  premaxillary.  The  vomer  in  the 
Anomodonts  agrees  with  the  mammalian  vomer  even  more  closely 
than  does  the  vomer  in  the  higher  Thecodonts. 

In  the  Chelonians,  probably  as  the  result  of  a  parallel  develop- 
ment, the  palate  bears  considerable  resemblance  to  that  in  the 

Anomodonts,  and  it  even  appears  that  the  median  vomer  is  a  true 
vomer,  as  in  Dioynodon  and  its  allies. 

The  lower  jaw  of  Udenodon  differs  greatly  in  appearance  from 
that  in  the  Theriodonts,  owing  to  its  being  toothless  and  to  the 
absence  of  a  well-developed  coronoid  process.  As  the  elements 
are  apparently  the  same,  the  difference  is  probably  due  largely  to  a 
degeneration  in  the  Anotnodont  jaw,  similar  to  that  which  has 
taken  place  in  the  toothless  mandibles  of  such  mammals  as 
Echidna  or  the  Whales. 

The  vertebra;  appear  to  be  essentially  similar  in  structure  in  the 
Anomodont  and  in  the  Theriodont ;  but  in  the  Anomodont  the 
type  is  somewhat  more  primitive,  in  that  the  ribs  of  the  lower 
trunk  .vertebra?  are  not  specialized  as  they  are  in  the  higher 
Theriodont  at  least. 

The  shoulder-girdle  in  Udenodon  belongs  to  the  type  which  is 
found  to  persist  with  little  variation  from  the  lower  forms  such  as 
Pareiasaurus  up  to  the  Monotremes.  The  cartilaginous  elements 
consist  of  a  scapida,  a  coracoid,  and  a  distinct  precoracoid,  while 
the  membrane-bone  elements  are  a  clavicle,  a  supra-clavicle  or 
cleithrum,  and  a  median  interclavicle.  In  the  Anomodonts  the 
coracoid  and  the  precoracoid  are  extremely  like  those  in  the 
Theriodonts,  both  the  higher  and  the  lower  ;  but,  curiously  enough, 
the  scapula  agrees  with  that  in  the  higher  Theriodonts  such 
as  Cynognathu8,  and  differs  from  that  in  the  lower  Therio- 

donts^ e.  g.  fctidosuchus,  in  having  a  moderately  well-developed acromion. 

The  humerus  closely  resembles  that  in  the  Theriodonts,  but 
whereas  in  the  latter,  a-<  in  the  typical  terrestrial  mammals,  the 
humerus  is  elongated,  in  the  Anomodonts,  as  in  the  Monotremes, 



1901.]  AFFINITIES  OF  UDENODON.  185 

the  humerus  is  short  and  broad.  As  pointed  out  by  Owen  in 
Platypodosaurus,  the  humerus  bears  a  most  remarkable  resemblance 
to  that  in  Echidna.  There  is  little  doubt,  however,  that  the 
humeri  in  both  the  Monotreines  and  the  Anomodonts  have  been 

derived  by  a  parallel  development  from  the  more  elongated 
Theriodont  type. 

The  radius  and  ulna  closely  resemble  these  bones  in  both  the 
Theriodonts  and  in  the  Mammals.  The  ulna  is  remarkable  by  its 

having  a  very  well-developed  olecranon,  somewhat  resembling  that 
which  Seeley  has  shown  to  occur  in  Theriodesmus,  but  developed 
to  a  much  greater  extent. 

The  carpus  is  strikingly  like  that  of  both  the  Theriodont  and 
the  Mammal.  In  Theriodesmus  it  is  moderately  certain  that  there 
are  four  bones  in  the  proximal  row  as  shown  by  von  Bardeleben 

(14),  and  not  three  as  according  to  Seeley's  restoration  (15). From  the  condition  found  in  Udenodon  it  will  be  seen  that 

Seeley's  objection  to  placing  four  bones  in  the  proximal  row  is  of 
no  weight.  Bardeleben  figures  two  centralia,  but  as  these  two 
are  figured  by  Seeley  as  a  single  bone,  there  must  still  remain 
some  doubt  as  to  whether  Theriodesmus  has  one  or  two  centralia. 

The  carpus  of  Theriodesmus  resembles  that  of  Udenodon  in  the 
small  size  of  the  2nd  carpale,  but  differs  in  the  apparent  absence 
of  the  5th  carpale.  Theriodesmus  further  differs  from  Udenodon 
in  having  a  small  pra?pollex.  In  the  structure  of  its  carpus 
Udenodon  seems  to  be  more  primitive  than  the  Theriodont,  and 

shou-s  affinities  with  a  number  of  the  earlier  reptilian  types.  In 
Sphenodon  the  carpus  is  very  similar,  but  differs  in  having  two 
centralia.  The  carpus  of  Lacerta  as  figured  by  Wiedersheim  is 
almost  similar  to  that  of  Udenodon,  only  differing  slightly  in  the 
relative  size  of  one  or  two  of  the  elements.  In  Proterosaurus 

the  carpus  is  again  formed  on  the  same  type,  though  apparently 
with  the  absence  of  the  pisiform ;  and  in  the  Chelonians  we  have 
another  slight  modification  of  type. 

In  many  mammals  we  find  the  carpus  very  closely  agreeing 
with  that  of  Udenodon,  but  with  the  oth  carpale  invariably  lost. 
It  is  remarkable  that  in  the  lowest  mammalian  orders — the 

Monotremata,  the  Marsupialia,  and  the  Edentata — the  os  centrale 
is  absent.  It  is,  however,  retained  in  many  Bodents,  most 
Insectivores,  the  Seals,  in  the  Hyrax,  and  in  the  Primates.  Even 
in  Man  in  early  foetal  life  a  distinct  central  element  can  be 
seen. 

The  manus  agrees  with  that  of  the  mammal,  not  only  in  the 
number  of  digits,  but  in  the  number  of  phalanges  in  each. 

The  pelvie  belongs  to  that  type  with  expanded  ilium  and  small 
obturator  Eoramen,  which  can  be  seen  as  far  back  as  Eryops 
among  the  Labyrinthodonts,  and  which  is  still  found  in  the 
mammals  of  to-day.  As  in  the  Pariasaurians,  the  ilium  lies 
mainly  in  fronl  of  tli>-  acetabulum,  and  the  ischium  and  pubis  are 
well  developed.  The  obturator  Eoramen,  however,  is  considerably 
larger  than  in  these  primitive  forms.     In  Gynognaihut  the  ilium 
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is  even  more  greatly  expanded  antero-posteriorlv  than  m   Ud 
don,  and  the  ischium  is  produced  backwards  to  a  greater  extent, 
while  the  obturator  foramen  is  considerably  Larger.     The  pelves  in 
the  two  tonus  are,  however,  manifestly  closely  related,  though  the 
Theriodont  pelvis  ©  arer  to  the  .Mammalian  type  than  does 
the  Anomodont ;  while  the  latter  retains  more  of  the  primitive 
characters. 

The  femur  does  not  greatly  resemble  the  femora  of  those  few 
Theriodonts  in  which  that  bone  is  known.  It  shows  hardly  any 
of  the  remarkable  features  of  the  femur  of  Ictidosuchus.  There 
is,  however,  a  distinct  depression  immediately  inside  the  great 
trochanter  corresponding  to  the  deep  pit  in  the  femur  of  that 

early  Theriodont.  It  is  probable,  however,  that  in  many  Therio- 
donts the  femur  was  as  little  specialized  as  in  Udenodon.  In 

Cynodraco  the  distal  end  of  the  femur  is  fairly  like  that  in  the 
Anomodont.  On  the  whole  it  must  be  admitted  that  the  Anomodont 

femur  resembles  the  Mammalian  type  more  than  that  of  any  other 
known  Reptilian  group. 

The  fibula  agrees  with  that  in  the  Monotremes  and  Marsupials, 
in  having  the  upper  end  expanded  and  passing  beyond  the  head 
of  the  tibia.     A  similar  condition  is  seen  in  Aristoclesmus. 

The  tarsus  is  especially  interesting,  in  that  while  it  shows  close 
affinities  with  the  primitive  types,  it  also  foreshadows  the  tarsus 
of  the  mammal.  Assuming  that  my  interpretation  of  the 
elements  is  correct,  the  tarsus  would  show  some  resemblance  to 
that  in  the  Pelycosauria,  where,  according  to  Cope  (16),  a  distinct 
intermedium  and  centrale  are  present.  In  the  large  majority  of 
Reptiles  the  intermedium  and  the  centrale  become  early  united 
with  the  tibiale.  In  the  mammal  it  would  appear  that  the  astra- 
gulus  is  the  tibiale,  the  calcaneum  the  fibulare,  the  navicular  the 
centrale,  and  that  the  intermedium  is  missing.  The  condition  of  the 
elements  in  Udenodon  would  seem  to  favour  this  view.  ByGegen- 
baur,  Flower,  and  others  the  mammalian  astragalus  has  been  held 
to  represent  the  united  tibiale  and  intermedium  ;  while  according 
to  Emery  the  astragalus  represents  a  fusion  of  the  intermedium 
and  a  paracentrale.  When,  in  any  form,  a  single  cartilage  or  bone 
occupies  the  situation  held  by  two  elements  in  an  ancestral  type, 
many  morphologies  incline  to  regard  the  single  element  as  morpho- 

logically equivalent  to  the  two  ;  but  in  the  very  large  majority  of 
cases  there  is  good  reason  to  believe  that  the  single  element  is 
only  functionally  equivalent  to  the  two,  and  that  it  is  the  homo- 
logue  of  only  one,  the  other  being  completely  lost.  Thus,  if  we 
compare  the  human  carpus  with  that  of  the  Baboon,  we  might 
readily  conclude  that  the  scaphoid  or  radiale  in  Man  was  equivalent 
to  the  small  scaphoid  and  centrale  together  of  the  lower  form ; 
but  we  know  from  development  that  a  rudiment  of  the  centrale 

is  present  and  quite  distinct  in  man  in  early  f'eetal  life,  and  that 
as  development  advances  it  completely  disappears.  Very  many 
similar  instances  might  readily  be  given.     Of  course  this  rule  does 
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not  apply  to  those  cases  where  two  elements  distinct  in  early  life 
coalesce  or  anchylose  as  development  advances,  but  it  appears  to 

apply  to  membrane-bones  as  well  as  cartilage. 
In  Udenodon  the  small  size  of  the  intermedium  seems  to 

indicate  that  it  is  on  the  point  of  disappearing,  and  in  mammals 
it  is  apparently  quite  lost.  The  centrale,  though  as  displayed  it 
is  small,  occupies  the  position  of  the  navicular  in  the  mammal, 
which  has  generally  been  regarded  as  the  centrale  of  the 
tarsus. 

The  digits  and  the  phalanges  agree  in  number  with  those  of  the 
Mammalia. 

Conclusion. 

From  the  structure  of  the  skull  and  other  parts  of  the  skeleton, 
Udenodon  is  very  manifestly  closely  related  to  both  the  Theriodonts 
and  to  the  Mammals,  and  though  the  higher  Theriodonts  are  too 
specialized  to  have  been  the  ancestors  of  the  Anomodonts,  the 
lower  Theriodonts  may  very  well  have  been  the  ancestors  not  only 
of  the  Anomodonts  but  of  the  Mammals.  The  lower  Theriodonts 

may  have  sprung  from  forms  allied  to  Pareiasaurus  with  the 
temporal  region  completely  roofed  ;  and  it  seems  probable  that 
the  bones  forming  the  temporal  roof  have  been  reduced  in  number 
before  the  tirst  formation  of  the  fenestra.  From  the  same  line  by 

which  the  Theriodonts  have  arisen,  it  is  probable  that  the  Plesio- 
saurs  have  sprung  as  an  offshoot  arising  early  and  becoming 
greatly  specialized,  and  it  is  also  possible  that  the  Chelonians  have 
branched  off  from  near  the  same  point. 

All  the  other  reptilian  groups  appear  to  have  arisen  by  a  different 
branch  or  branches  from  the  primitive  forms.  From  forms  with 
the  temporal  region  completely  roofed  as  in  Pariotichns,  it  is 
probable  that  a  group  arose  with  the  roof  fenestrated  at  first  in 
the  supralateral  region,  and  then  later  in  the  infralateral  region 
as  well,  and  giving  rise  to  a  group  of  which  Palceohatteria  may 
be  regarded  as  the  type.  From  this  group  it  is  highly  probable 
that  the  Pelycosauria  have  arisen  by  one  branch,  the  Crocodilia 
by  another,  the  Dinosauria,  and  probably  the  Ornithosauria,  by  a 
third  ;  while  a  fourth  branch  has  given  rise  to  the  lthyncho- 
cephalia  and  the  8quamata.  The  Ichthyosauria  appear  to  have 
either  sprung  directly  from  the  primitive  group,  or  to  have 
blanched  off  very  early  from  the  Palaohatteria  stem.  All  the 
orders  along  this  main  branch  have  the  palate  directly  derived 
from  a  8pfo  nodon-Hke  type,  and  in  most  instances  the  modification 
from  tin'  type  is  slight. 

What  appear  to  be  the  mutual  relationships  of  the  principal 
Orders  are  best  seen  when  an  endeavour  IS  made  to  arrange  them 

phylogenetically,  thus  : — 
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EXPLANATION  OF  THE  PLATES. 

Plate  XVI. 

Fig.    1.  Skeleton  of  a  small  I'denodon,  presumably  U.  gracilis.     The  parts  in outline  are  from  the  remains  on  the  counter  slab.     X   Ar. 

Fig. 

Plate  XVII. 

2.  I'pper  view  of  skull  of  Udetwdon  gracilis.    Nat.  size. 
:;.  Side  view  of  skull  of  Udem  don  gracilis.     Nat.  size. 
4.  Vertebra  (probably  lower  thoracic)  of  Udenodon  bainii.     Nat.  size. 

5.  Posterior  view  of  right  hind-limb  of  Udenodon  gracilis.     Nat.  size. 
6.  Inner  view   of  pelvic  bones  of  right  side  of  Udenodon  gracilis.     Nat. 

size. 

Plate  XVIII. 

Fig.     7.  Posterior   or   under  side  of  right  arm-bones  of    Udenodon  gracilis. 
Nat.  size. 

8.  Right  clavicle  of   Udenodon  gracilis.     Nat.  size. 
9.  Sternum  of  Anomodont — believed  to  be  Udenodon  baini.     Nat,  size. 

10.  Bight  shoulder-girdle  of  I'denodon  baini.     Nat.  size. 11.  Bight   coracoid   awl   precoracoid  of    Udenodon  baini,   from    within. 
Nat.  size. 

Reference  Letters. 

etc.,  acetabulum. 

acr.,  acromion  process. 
c,  cent  rale. 

c.d.,  deltoid  ridge. 
c.e.,  external  condyle. 
cl.,  clavicle. 
co.,  coracoid. 

,/.,  femur. 
Jb.,  fibula. 

n.,  anterior  nares. 

na.,  nasal  bone. 
ol.,  olecranon  process. 

pb.,  pubis. ph.,  phalanges. 

pi.,  pisiform. p.co.,  precoracoid. 
ra.,  radiale. 
rd.,  radius. 

fl.,  fibulare.  rf.,  frontal  ridge. 
///(.,  femur.  Tf-f.,  postfrontal  ridge. 
fit.,  precoracoid  foramen.  8c.,  scapula. 

f.ob.,  obturatur  foramen.  8p.,   neural  spine. 

</L,  glenoid  facet. 
hu.,  humerus. 

i.,  intermedium. 

il.,  ilium. 
is.,  ischium. 

rat.,  metatarsals. 

(b.,  tibia. 
tl.,  tibiale. 
fr.,  t  ransveree  process. 
/.>•.,  tarsalia  (1  &  4-5). 
id.,  ulna. 
tin.,  ulnare. 

4.  On  some  Species  of  Earthworms  of  the  Genus  Benhamia 

from  Tropical  Africa.     By  Frank  E.  Beddard,  F.R.S.  &c. 

[Received  May  20,  1901.] 

(Text-figures  12-19.) 

The  genus  Benhamia  was  originally  instituted  hy  Dr.  Michaelserj  ' 
and  withdrawn  from  Acanthodrilvs,  in  which  it  had  been  formerly 

included.  Quite  recently a  the  same  authority  has  proposed  to  drop 
this  generic  name,  and  has  placed  the  species  which  belong  to  it  in 

•I  B.  Hamb.  wiss.  Anst.  vi.  p.  6. 

-  Oligochaeta  in  '  Das  Tierreich,'  1900,  p.  .334. 
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the  genus  Dicliogaster  (originally  instituted  by  myself  T),  which  has 
priority.  This  genus  Dichogaster  was  also  extended  so  as  to  include 
Microdrihts,  MilJsonia,  and  Balanta.  The  extended  genus  will 
contain  therefore  at  the  present  moment  no  less  than  70  species. 
If  it  can  be  avoided,  it  appears  to  me  to  be  undesirable  to  divide 
families  into  such  large  genera.  I  do  not  for  a  moment  deny  that 
the  difference  between  the  several  types,  which  were  distinct 
enough  at  the  time  of  their  creation  as  genera,  are  through  further 
discovery  rendered  small.  Nevertheless  it  appears  to  me  to  be 
still  possible  to  retain  the  genus  Benhamia  (which  perhaps  must 
include  Trigaster)  for  those  Acanthodrilid  worms  in  which  the 
male  pores  are  quite  independent  at  their  orifice  from  the  spermi- 
ducal  glands,  and  which  in  all  cases  (save  only  in  Benhamia  viridis) 
open  on  to  a  segment  (the  xviiith)  lying  between  those  upon 
which  open  the  two  pairs  of  spermiducal  glands.  But  B.  viridis 
is  not  exceptional  in  the  fact  that  the  sperm-ducts  are  quite 
independent  at  their  orifice  of  the  spermiducal  glands.  Benhamia 
is,  at  least  mainly,  an  African  genus — tropical  African.  Some 
38  species  are  confined  to  that  contiiient,  and  two  others  have  been 
found  in  the  Malay  Archipelago  as  well,  while  a  third  has  been  met 
with  in  many  parts  of  the  world.  Four  are,  so  far  as  we  know  at 
present,  confined  to  the  Oriental  region,  while  9  (exclusive  of  the 
species  of  the  genus  Trigaster)  are  Central- American  and  West- 
Indian.  It  is  held,  and  as  I  think  rightly  held,  by  Michaelsen 
that  the  real  home  of  the  genus  is  tropical  Africa,  and  that 
there  is  a  great  possibility  that  the  species  not  found  within 
that  area  have  been  accidentally  transferred.  As  to  the  ease 
with  which  this  may  have  occurred  there  is  plenty  of  evidence 
which  I  need  not  recapitulate  here.  There  are,  as  it  appears 
to  me,  two  strong  pieces  of  evidence  in  favour  of  the  view  that 
it  has  occurred  in  the  case  of  this  particular  genus,  which  are 
these  : — firstly,  three  species  are  common  to  Africa  and  to  some 
other  part  or  parts  of  the  globe  :  secondly,  the  species  of  the  genus 
Benhamia  of  Western  Africa  are  different  from  those  of  Central 
and  Eastern  Africa.  Now  migration  across  the  continent  must 
surely  be  an  easier  matter  than  migration  so  far  as  the  Malay 
archipelago  ;  we  thus  are  forced  to  conclude  that  if  so  trifling  a 
barrier,  comparatively  speaking,  as  the  breadth  of  equatorial  Africa 
has  prevented  the  intermingling  of  western  and  eastern  species, 
tlic  enormous  tracts  of  land  and  sea  which  intervene  between 

Benhamia  bolaui  in  Africa  and  the  same  species  in  other  parts  of 
the  world  most  have  been  traversed  by  some  other  means  than 
unaided  effort. 

( 1 )  Benhamia  moorii,  n.  sp. 

Mr.  Moore   baa  very  kindly  placed  in   my  hands  twos]   imens 
urthworm  s  collected   by  him  in  Africa.     One  of  these  is  well 

preserved,  and  is  a  large  and,  as  I  believe,  m-w  species  of  Benhamia. 

1  Quart.  Journ,  Bfior.  Bci.  crix  p.  261, 



192  MR.  F.  B.  BEDDARD  Otf  EARTHWORMS  [June  4, 

The  worm  was  found  upon  the  Kurungu  mountains  north  of  Lake 
Kivu. 

This  Benhcmia  is  of  a  leaden  colour  with  a  distinct  tinge  of  pink. 
It  is  also,  on  account  of  its  darkly  pigmented  body,  beautifully 
iridescent.  It  measures  some  280  mm.  in  length,  and  is  thus  one 
of  the  larger  species  of  the  genus  ;  the  extreme  diameter  (behind 
the  clitellum)  is  15  mm.  ;  it  is  thus  a  stoutly  built  worm.  Towards 
both  ends  of  the  body  it  tapers  somewhat.  As  will  be  seen  from 

the  drawing  exhibited  if  text-fig.  12),  many  of  the  preclilellar  segments 
are  biannulate.  The prostomtiwn  is  quite  small  and  entirely  re- 

tracted within  the  buccal  cavity.  It  is  continued  back  by  a  slender 
prolongation  a  short  distance  over  the  buccal  segment.  The  dorsal 
/ion*  of  this  worm  are  apparently  rather  remarkable  in  one  matter. 
They  commence  between  segments  v./vi.,  as  in  many  species  of 
the  genus.  Four  plainly  obvious  pores  follow  the  first  one,  which 
is  not  so  pronounced  as  they  are.  Then  there  is  a  gap  where  two 
pores  ought  to  be.  It  might  be  imagined  that  this  gap  was  appa- 

rent and  not  real,  due  simply  to  the  greater  contraction  of  the  body 
at  this  part.  On  dissection,  however,  the  pores  were  exceedingly 

plain.  And  I  observed  that  on  the  border-line  of  the  three  seg- 
ments, where  the  dorsal  pores  were  apparently  absent,  the  longi- 
tudinal muscle  which  acts  as  an  expansor  muscle  of  the  pore  was 

carried  right  across  the  place  where  the  pore  should  be,  instead  of 
ending  at  its  margin  as  is  the  case  when  the  pore  is  present.  There 
seems  to  be  thus  no  doubt  as  to  the  real  absence  of  these  pores 
from  the  segments  mentioned,  a  curious  circumstance  which  I  do 
not  recollect  having  seen  referred  to  in  any  other  species.  Between 

segments  xii./xiii.  the  pores  recommence  and  continue  in  an  un- 
broken line  to  the  very  end  of  the  body.  On  the  clitellum  a  median 

groove  partly  obliterates  the  actual  pores ;  it  runs  from  pore  to  pore 
and  on  the  anterior  part  of  the  clitellum  is  continuous  for  some 
distance  ;  there  are  traces  of  it  also  elsvvhere  upon  the  clitellum. 
It  is  not  a  furrowing  of  the  integument,  but  a  slight  folding  which 
may  of  course  be  due  to  contraction  ;  and  yet  this  is  not  certain, 
since  it  is  the  ventral  side  of  this  worm  which  was  most  contracted, 
a  circumstance  which  ought  to  have  resulted  in  a  tauter  condition 
of  the  opposite  side  of  the  body. 

The  setce,  as  is  universal  in  this  genus,  are  strictly  paired,  and  lie 
entirely  upon  the  ventral  surface  of  the  body. 

The  clitellum  is  fairly  extensive.  It  begins  with  the  xiiith  and 
ends  with  the  xxiiird  segment,  thus  occupying  eleven  segments. 
The  middle  region  of  the  clitellum,  including  segments  xiv.-xxi., 
is  more  compacted,  owing  to  a  reduction  in  the  depth  of  the  inter- 

segmental furrows.  The  ventral  surface  of  a  considerable  portion 
of  this  is  deeply  depressed,  as  in  other  species  of  Benhamia,  and  thus 
forms  asucker-like  structure,  extending  from  about  the  fifteenth  to 
the  twentieth  segment.  This  area  surrounds  of  course  the  male 
pores.  The  arrangement  of  these  will  be  apparent  from  an  map  c- 
tion  of  the  drawing  exhibited  (text-fig.  12).  The  species  shows  no 
great  differences  from  the  conditions  which  have  been  observed 
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Text-fig.  12. 

v 

Ventral  view  of  the  anterior  segim ml  -  ol  UtnKamia  moorei.     x  \. 

PBGC.  ZOOL.  Soc— 1901,  \'..i..  II.  .\m.  XIII.  13 



104         mr.  r.  B.  bkduard  on  earthworms      [June  4, 

uiid  described  in  other  species  of  Benhamia.     The  four  pores  of  the 

ep,  rmiducal  glands  lie  as  usual  upon  the  xviith  and  sixth  segment-. 
Their  position  corresponds  to  that  of  the  ventralmost  setae ;  from 

each  protrudes  a  single  penial  seta,  whose  structure  will  be  dealt 

with   immediately  in  connection   with  that  of  the  male  efferent 

apparatus.     A  nearly  circular  fold  of  integument  surrounds  each 

pore,  and   is  continuous  with  a  fold   which   demarcates  a  groove 

putting  the  two  pores  of  each  side  of  the  body  into  communication. 
This  seminal  gutter  has  a  curvature  which  is  not  usual   in  the 

genus.     As  a  rule  it  is  absolutely  straight,  or,  if  curved,  the  con- 
vcxitv  of  the  curve  is  to  the  outside.     In  the  present  species  the 
curvature  is,  as  may  be  seen  in  the  figure,  in  the  reverse  direction, 
the  concavity  of  the  curve  being  directed  outwards.     Between  the 
two  gutters  the  integument  is   traversed  by  a   regular  series  of 

grooves  which  subdivide  its  surface  as  I  have  shown  (text-fig.  12). 
I  presume  that  the  orifices  of  the  sperm-ducts  lie  in  the  groove  on 
each  side  of  the  body.     But  the  groove  was  so  deep  that  J  was 
unable  to  detect  them.     Moreover!  am  unable  to  assert  definitely 

whether  or  not  the  ventral  pair  of  -eta'  are  present  upon  the  xviiith 
segment.     It  was  thought  for  a  time   that   tin:  absence  of  these 
setae  was  distinctive  of  the  genus  B  nhamia  {sensu  tirictd)  ;  but,  as 
Michael-en  has  found  that  this  is  not  always  the  case,  the  character 
must  be  dropped  :  still   it   remains  true  that  in   the  majority  of 

species  which  have  been  carefully  examined  these  seta- are  really 
absent.     On  the  clitellum  generally  of  this  worm,  large  though  ii 
is,  the  seta?  are  not   at  all  conspicuous.     Just  behind  each  of  the 
anterior  penial  seta?  and  just  before  each  of  the  posterior  penial  seta; 
there  is,  to  the  side,  an  isolated  and  Bmallish  tract  of  integument 
which   I    regard  as  a  genital  papiUa.     The  two  pairs  of  genital 
papillae  would  thus  appear  to   be  situated  on  the  border  lines  of 
segments  xvii./xviii.  and  xviii./xix.     Although  the  appearance  of 
the  integument   which    forms  these  structures  does    not    differ 
markedly  from  the  appearance  of  the  surrounding  integument,  vet 
the  groove  which  Burrounds  them  seems  to  mark  them  out  as  some- 

thing distinct ;  and  they  are,  as  1  think,  to   be   looked  upon  as 
genital  papillae,  which  are  sometimes,  though   not  very  generally, 
presenl  in  the  Bpecies  of  this  genus.     I  could  not  find  either  the 
poie-  of  the  oviduct-  or  those  of  the  spermathecfs.     As  to  the 
latter,  a  dissection  assured  me  that  they  are  ventral  in  position  and 
correspond  fairly  closely  to  the  position  of  the  pores  of  the  spermi- 
ducal  glands. 

I ni,  rnal  Anatomy. 

When  the  worm  was  cut  open,  the  relative  thickness  of  various 
regions   of    the    integument  was    found   to    vary    considerably. 
Anteriorly  to  the  clitellum  the  body-wall  was  much  thinner  than  in 
the  clitellar  region  and  behind  it  1  may  remark  that  a  difference 
of  colour  distinguished  the  two  layers  of  the  clitellar  epithelium. 

Intersegmental  Septa. — The  considerable  deficiency  of  septa  in  tin- 
anterior  region  of  the  body  may  perhaps  account   for  the  thinness 
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of  the  integument  already  referred  to.  It  is  very  unusual  to  find 
so  few — and  those  such  thin — septa  dividing  the  anterior  segments. 
Their  arrangement,  moreover,  is  very  puzzling  when  taken  in  re- 

lation with  the  external  segmentation  and  with  the  location  of 
organs  internally.  The  first  recognizable  septum  is  fairly  thick 
and  separates  segments  v.  and  vi.  Its  insertion  on  the  body-wall 
corresponds  quite  accurately  to  the  external  furrow  separating 
those  segments.  There  is  then  an  apparent  gap  of  considerable 
extent  in  which  there  are  no  septa  at  all,  though  the  oesophagus 
and  the  gizzards  are  bound  to  the  parietes  by  a  few  muscular  threads. 
The  next  actual  septum  is  very  thin ;  it  is  inserted  behind  the  last 
of  the  two  gizzards  on  to  the  alimentary  canal,  but  to  the  body- 
wall  at  about  the  middle  of  the  ixth  segment,  as  mapped  by  the 
dorsal  pores  which  are  quite  conspicuous  from  the  inside  of  the 
body.  It  might  therefore  be  held  that  the  few  muscular  strands, 
already  referred  to,  represented  the  otherwise  missing  septa  vi.  \ii. 
and  vii./viii..  and  perhaps  viii.  ix.  Obvious  though  this  determi- 

nation seems  on  a  dissection,  it  is  apparently  not  correct.  If  we 
count  the  septa  from  a  fixed  point  such  as  the  segment  lodging, 
and  containing  the  external  orifice  of,  the  anterior  spermiducal 
gland,  we  rind  that  up  to  as  far  forwards  as  the  xivth  segment 
there  is  a  correspondence  between  the  insertion  of  the  septa  and 
the  segments  which  they  demarcate.  Between  the  septum  which 
defines  the  fifteenth  segment  anteriorly  and  the  second  recogniz- 

able septum  just  described,  I  find  six  septa  crowded  together.  It 
seems  to  follow  therefore  that  that  septum,  in  spite  of  the  place  of 
its  attachment  to  the  body-wall,  is  really  septum  vii.  viii.  and  that 
the  only  really  missing  septum  is  vi./vii. 

As  this  latter  septum  would  if  present  lie  between  the  two 
gizzards,  it  is  not  surprising  to  find  it  absent,  a  state  of  affairs  which 
is  very  characteristic  of  the  gizzard  segments  of  Perichasta  (syn. 
Amyntas  and  Pheretima). 

None  of  the  septa  as  already  mentioned  are  particularly  thick  ; 
those  dividing  segments  xii./xvii.  are  the  most  developed. 

Alimentary  Canal. — The  pharynx  occupies  the  first  five  segments 
of  the  body.  The  two  ijizzanls  are  separated  by  a  very  short  tract 
of  thin-walled  oesophagus.  The  anterior  of  the  two  gizzards  is 
really  preceded  by  a  third  rather  rudimentary  gizzard,  for  the  walls 
of  the  end  of  the  oesophagus  are  nearly  as  thick  as  those  of 

iln'  gizzard  and  are  divided  from  it  by  a  brief  thin-walled  region. 

From  what  has  been  Baid  with  regard  to  the  septa  of  tin's  pari  of 
the  body,  it  Bhould  he  dear  that  the  two  fully  developed  gizzards 
lie  in  segments  vi.  and  vii..  a  quite  reasonable  determination  of 
their  situation.  Segments  v.  and  vi.,  however,  are  more  usually 

occupied  by  the  gizzard-  in  this  genus.  The  calciferous  glands  are 
in  tegmenta  xv., xvi., and  xvii.  The  firs!  pair  differ  Prom  t  he  rest  in 
being  whiter  in  colour.  Each  gland  is  Bomewhal  kidney-shaped 
but  with  a  number  of  trans>  erse  depressions  dividing  it  into  lobules. 
The  glands  open  separately  into  the  oesophagus, by  wide  ami  easily 
visible  ducts, 

13* 
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Generative  organs. — The  testes  1  did  not  detect.  The  ovaries  were 

very  small,  though  easily  recognizable  in  their  usual  segment 
(the  xiiith).  There  are  two  pairs  of  funnels,  which  seem  at  first 
sight  to  he  situated  farther  forward  than  is  the  rule  :  they  lie  in 
fact  heneath,  and  are  quite  concealed  by,  the  large  gizzards.  The 
shifting  of  the  septa,  however,  already  referred  to,  accounts  for 
this  appearance  ;  and  I  have  little  doubt  but  that  the  funnels  lie  in 
segments  x.  and  xi.  They  are  large,  much  folded,  and  of  an  opaque 
white  colour  as  is  usual  with  the  funnels  of  the  terrestrial  Oligo- 
chseta.  The  sperm-sacs  are  apparently  but  slightly  developed,  that 
is  if  1  am  right  in  my  identification  of  these  structures.  In 
segment  xii.  and  attached  just  behind  the  posterior  pair  of  funnels 
to  the  septum  near  to  the  ventral  body-wall,  is  a  pair  of  small 
pear-shaped  bodies  which  I  took  at  first  for  testes,  so  small  are 
they,  and  of  so  unusual  a  form  for  sperm-sacs.  Nevertheless  I 
imagine  that  they  must  be  sperm-sacs,  though  I  could  make  out 
nothing  decisive  in  their  structure  when  teased  in  glycerine.  A 
second  pair  of  apparently  similar  sacs  lie  above  them  and  protrude 
into  their  segment  through  an  obviously  natural  foramen  in  the 
septum.  A  series  of  sections  enable  me  to  state  definitely  that 
these  are  sperm-sacs.  The  spermiduccd  [/hinds  are  large  and  much 
coiled,  so  that  they  occupy  only  two  or  three  segments.  They 
appear,  however,  above  the  gut  in  this  region.  The  muscular  duct 
in  which  they  end  is  thinnish  and  of  some  extent. 

This  Benhamia  has  the  usual  two  pairs  of  gpermaihecce,  which  are 
large  and  completely  hidden  by  the  gizzards  ;  their  external  orifices 
are,  however,  between  segments  vii./viii.  and  viii./ix.  Each  sac 
(text-fig.  13,  p.  197)  consists  of  a  thin-walled  receptacle  of  somewhat 
irregular  form  owing  to  its  being  not  very  full  of  secreted  matter, 
and  to  unequal  pressure  by  the  other  viscera  in  the  preserved  worm. 
Leading  from  this  pouch  is  the  thick-walled  and  more  muscular 
duct,  which  is  quite  of  equal  length  to  the  pouch.  Attached  to 
the  duct  nearer  to  its  external  opening  than  to  the  pouch  is  a  single 
diverticulum,  which  is  composed  of  a  rosette  of  flattened  seminal 
chambers  which  are  chalk-white  from  the  enclosed  semen. 

Penial  Setee. — It  is  rather  extraordinary  that  the  very  fragile 
penial  seta*  were  absolutely  intact.  Protruding  from  each  of  the 
four  spermiducal  gland-apertures  was  a  single  long  penial  seta 
of  a  brown  horn-colour,  and  some  four  or  five  millimetres  long. 
That  they  were  protected  by  the  deep  depression  in  which  the 
male  orifices  lie  is  possibly  the  cause  of  their  preservation  ;  for  I 
found  them  very  brittle.  These  four  seta;  stand  up  perfectly 
straight  without  a  bend,  except  at  the  very  tip,  which  is  hooked. 
It  is  a  curious  fact  that  they  were  symmetrically  disposed ;  each 
pair  stood  as  it  were  back  to  back,  with  the  hooks  directed  outward. 
I  do  not  think  that  this  regularity  in  the  position  of  the  penial 
setae  has  been  commented  upon  before. 

The  appearance  of  these  setoe  under  the  microscope  (see  text- 
fig.  16,  p.  205)  is  characteristic.  Very  nearly  the  whole  of  that 
part  of  the  seta  which  is  exposed  at  the  surface  of  the  body  is  marked 
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by  complete  rings  of  a  different  texture,  or  at  least  appearance,  to 
the  interspaces.  It  can  be  readily  seen  that  these  rings  are  not 

superficial  markings  upon  the  seta,  as  they  have  been — perhaps 
wrongly — stated  to  be  in  the  case  of  similar  seta  in  other  worms. 
They  are,  as  was  correctly  stated  by  Michaelsen  in  another  species 
of  earthworm,  caused  by  some  differentiation  of  the  material  of  the 

Text-fig.  13. 

Spermatheca  of  Benhamia  moorei.     X  3. 

seta  below  the  outermost  layer.  Towards  the  hooked  end  of  the  seta 
these  rings  get  to  be  closer  together  and  at  the  same  time  of  less 
diameter.  In  addition  to  these  markings  the  extremity  of  the  seta 
is  pitted— this  time  quite  superficially — with  minute  excavations. 
The  tip  is  strongly  hooked,  and  before  this  the  seta  regularly  but 
rapidly  decreases  in  calibre,  not  suddenly  as  Michaelsen  has  figured 
and  described  in  Benhamia  itiolensis. 

Spermatophore. — I  found  a  spermatophore  in  this  species  ;  but  I 
do  not  give  a  full  account  of  it,  and  as  the  existence  of  spermato- 
phores  in  this  genus  is  not  my  discovery,  I  do  not  give  a  special 
section  to  an  elaborate  description  of  it.  It  is  curious  how  rarely 
spermatophores  have  been  met  with  in  the  enormous  number  of 
species  (some  550)  belonging  to  the  family  Megascolicidffl  (from 
which  1  exclude  the  Eudrilidie).  Indeed  1  am  only  acquainted 
with  their  description  in  two  forms  belonging  to  the  same  genus 

as  the  subject  of  the  presenl  communication.  Dr.  Michaelsen  has  in 

fad  figured  and  briefly  noticed  a  Bpermatophorein  Benhamia  montv- 

eola  and  B.  itiol  ruu  '.  The  spermatophore  of  the  Bpecies  described here  is  apparently  slightly  different  in  form.  1  may  remark  first  of 
all  that  it  lay  entirely  in  the  muscular  duel  of  the  Bpermatheca,  and 

1    iii'geuwurmor  in   I1  Unk.i.  p.  28,  pi.  i-  lig-  4. 
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that  it  is  too  large  to  have  been  moulded  in  the  narrow  muscular 

pari  of  the  spermiducal  gland.  The  end  turned  towards  the 

spermatheca  was  oval  in  form,  and  this  region  gradually  narrowed 
and  then  terminated  abruptly  in  a  large  roughly  rounded  muss,  of 

greater  diameter  than  the  oval  end  of  the  Bpermatophore.  The 
structure  was  very  bard,  and  a  little  brittle,  and  of  the  usual  chit  in 
yellow.  When  viewed  with  the  naked  eye,  or  with  a  lens,  the 
distal  end  of  the  Bpermatophore  was  white  from  the  enclosed 

sperm.  The  finer  middle  region  was  of  a  golden  yellow,  since  the 
canal  here  within  the  Bpermatophore  was  narrow.  The  walls  are 
thick,  especially  of  course  those  of  the  rather  irregularly  Bhaped 
terminal  swelling.  Whether  there  is  a  terminal  pore  1  do  not  know. 

1  conclude  with  a  brief  definition  of  this  new  species,  winch  I 

propose  to  name  after  Mr.  Moore: — 

Benhamia  moorei.  n.  sp. 

Length  280  mm.,  diameter  10-15  mm.  Prostomium  very  small, 
•prolonged  for  a  short  way  on  to  tin  buccal  segment.  Dorsal  pores 
commena  v.  vi.  Clitellum  xiii.—xxii.  Male  pores  on  deep  depression; 
seminal  gutter  convex  inwards.  Two  pairs  of  genital  papilla  on 
xvii./xviii.  and  xviii./xix.  Gizzards  in  vi.  and  vii.;  calciferous 
glands  in  ■■..  vvi.,  xvii.,  opening  separately  into  oesophagus.  No 
septa  very  thick;  septum  vi.  vii.  wanting.  Dorsal  vessel  single ;  last 
heart  in  xii.  Two  pairs  of  sperm-duct  funnels.  Spermiducal  glands 
largi  and  coiled.  Venial  seta  one  to  each  gland,  hooked  at  th  tip 
and  marked  throughout  tht  greater  part  with  fine  rin<js  ;  (it  the  very 
tip  very  slightly  pitted.  Spermathecce  with  long  muscular  duct  as 
longasthi  pouch.  NeartotTu  beginning  of  tlu  muscular  duct  a  rosette 
of  four  (M  A''  diverticula.     Spermatophores present. 

Huh.  Kurungu  Mts.,  East  Central  Africa. 

(2)  Benhamia  johnstoni,  n.  sp. 

Sir  Harry  John-ton,  K.C.B.,  lias  sent  to  the  Natural  History 
Museum  three  Earthworms  which  prove  to  be  all  of  the  same  species, 
and  are  closely  allied  to  B.  moorei  which  has  just  been  described. 
1  am  indebted  to  the  kindness  of  sir  Harry  Johnston  as  well  as  to 
Dr.  Lankester  for  allowing  me  the  opportunity  of  examining  these 
worms.  The  species,  which  i  propose  to  name  after  their 
collector,  is  in  many  respects  so  near  to  B.  moorei,  that  at  first  1 
thought  that  1  had  before  me  some  larger  examples  of  that  species. 
Nevertheless,  ae  I  shall  show,  there  are  a  number  of  points  of 
structure  in  which  the  two  differ. 

B. johnstoni  is  a  larger  worm,  though  its  actual  length  is  less 
than  thai  of  B.  moorei;  the  largest  of  the  three  specimens  was 
250  mm.  in  length,  but  quite  20  mm.  in  breadth,  indeed  a  milli- 

metre or  two  more  in  places.  It  is  thus  an  exceptionally  stout 
species.  The  colour  during  life  must  have  been  very  marked; 
even  in  the  preserved  worms  the  contrasts  of  colours  are 
striking.  The  general  colour  abo\e  is  of  a  red-brown,  which 
palea  into  a  yellowish   upon  the    \entral    surface.      The   dorsal 
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pores  are   surrounded   by  a  small  pale  area  and  the  clitelluui  is 
yellowish. 

The  prostomium  is  larger  than  that  of  B.  moorei ;  ir  is  retracted 
within  the  buccal  cavity,  and  is  divided  off  from  the  buccal 
segment  by  a  complete  groove  which  dips  faintly  into  the  segment. 

The  arrangement  of  the  prostomium  is  that  denominated  i-  pro- 
epilobisch  "  by  Dr.  Michaelsen.  It  is  convenient  to  have  terms 
for  the  varying  condition  of  the  prostomium  which  is  so  frequently 
of  use  in  the  discrimination  of  species  or  genera,  as  in  the  present 

instance.  But  it  would  be  as  well  perhaps  to  convert  Michaelsen's 
terms  into  more  purely  Greek  compounds.  I  would  suggest  that 
the  terms  should  be  epicheilous.  J:c.  The  dorsal  /ions  have  an 
interesting  arrangement  in  this  species.  In  one  of  the  three 
examples  no  pores  were  missing  from  the  intersegmental  groove 
v./vi.  onwards.  Iu  another,  one  was  not  visible  externally  and 
internally,  the  muscles,  which  are  present  in  every  case,  running 
from  margin  to  margin  of  the  successive  pores,  were  exceedingly 
feeble  at  this  point.  In  the  third  example,  which  I  did  not  open, 
there  was  no  doubt  of  the  fact  that  the  dorsal  pores  between 
segments  x./xi.  and  xi.  xii.  were  absent  :  for  in  that  worm  the  other 
pores  happened  to  be  particularly  conspicuously  distended.  There 
is  thus  in  the  present  species  a  series  of  stages  which  culminates 
in  the  loss  of  the  two  dorsal  pores  immediately  preceding  the 
clitellum.  In  B.  moorei,  as  has  been  stated,  the  same  pores  are 
absenl  ;  but  it  may  be  of  course  that  other  examples  would  show 
some  trace  of  their  presence.  I  should  observe  that  the  muscle- 
whose  function  it  is  to  distend  the  pores  are  exceptionally  well 
developed  in  this  species,  and  that  the  feeble  muscles  running  from 
the  places  which  should  be  occupied  by  the  missing  dorsal  pores 

ended  where  the  pores  should  be,  and  did  not,  as  in  B.  iu>><h-,'>. continue  their  course  over  this  spot  without  a  break. 
The  seta  have  the  usual  strictly  paired  and  ventral  position. 

The  individual  seta?  are  very  plainly  ornamented,  as  is  the  case 
with  other  species;  the  ornamentation  is  in  the  form  of  slight 
ridges  over  the  distal  end  of  the  seta.  The  seta  as  a  whole  is 
rather  straight,  and  has  often  a  somewhat  peculiar  ending  in  it  > 
epidermic  sac,  which  is  illustrated  in  the  accompanying  drawing 
(text-fig.  1  I.  p.  200).  The  seta-  cannot  be  considered  to  be  small 

p1  proportionately,  the  worm  being  exceptionally  large. 
The  emeUum  i-  largely  composed  of  segments  whose  mutual 

demarcations  have  been  to  a  great  extent  obliterated  ;  but  in  fronl 
t.f.  and  behind,  this  region  are  two  segments  which  belong  to  the 
clitellum,  though  they  are  not  bo  thoroughly  amalgamated  with  the 

middle  segments  as  the  latter  are  with  each  other.  Tin-  clitellum 
extends  from  segmenl  xii.  to  xxiii.  inclusive,  and  is  thus  longer  than 
that  of  B.  moorei.  Tin-  ventral  Burfaoe  which  bean  tin-  several 

male  pores  is  deeply  depressed  as  shown  in  the  drawing  (te\t- 

fig.  l.">.  p.  2   Tin-  figure  >>  I>.  moorei  ̂ liows  the  tesselated  appearance  <>f  tin 
integument  in  the  region  of  the  male  pores;  this  appearance  is 



200 
ME.  F.  E.  BEDD.UiD  OX  EA.BTHWORMS  [June  4, 

Text-fig.  14. 

Two  setas  of  Benhamia  johnstoni  (highly  magnified; 

Text-fig.  15. 

Ventral  8urface  of  clitelkr  segments  of  Beakttmia  iohnsto JOMgtOM.      X  j. 
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exaggerated  in  the  present  species  (text-fig.  15,  p.  200),  the  condition 
of  the  integument  somewhat  obscuring  the  actual  orifices  of  the 
spermiducal  glands.  The  penial  setae  projected  from  the  latter 
precisely  as  in  B.  moorei.  The  groove  which  connects  the  two 
spermiducal  gland-pores  of  each  side  is  straighter  thau  in  B.  moorei, 
and  in  the  two  not  fully  mature  examples  was  perfectly  straight. 
The  groove  itself  is  a  little  difficult  to  see  owing  to  the  numerous 
lines  which  divide  up  the  ventral  area  into  detached  tracts. 

The  internal  structure  of  this  worm  also  shows  a  few  small 

differences  from  hoth  B.  moorei  and  B.  itiolensis.  The  two  gizzards 
are  so  close  together  that  it  is  difficult  to  note  their  line  of  division. 
Moreover  strands  of  muscle  pass  over  this  line  of  division.  I  am 
disposed  to  believe  that  the  gizzards  lie  respectively  in  segments 
vii.  and  viii.  It  is  rather  hard  to  be  certain  upon  this  point;  but 
in  any  case  I  counted  six  septa  in  front  of  that  which  divides 
segments  xiv./xv.  In  front  of  the  last  of  these  six  septa  lies  the 
posterior  of  the  two  gizzards.  It  cannot  therefore  be  behind  the 
viiilh  segment,  though  it  is  possible  that  the  gizzard  really  lies  in 
vii.  as  in  B.  moorei.  The  ccUeiferous  glands  are  in  segments  xv., 
xvi.,  xvii.  They  differ  slightly  from  those  of  B.  moorei,  in  that 
the  first  and  the  third  pairs  are  equal,  while  the  middle  pair  are 
rather  the  smallest.  1  observed  no  difference  of  colour  such  as 

distinguishes  the  first  pair  of  these  glands  in  B.  moorei.  The 
intestine  in  this  species  commences  in  segment  xix.  There  is 
apparently  no  difference  from  B.  moorei,  as  far  as  lean  see,  in  this 
particular. 
The  organs  of  reproduction  are,  moreover,  much  the  same.  I  found, 

as  in  B.  moorei,  masses  of  sperm  in  segments  xi.,  xii.  1  could  find 
no  wall  to  these  masses,  which  seemed  to  be  merely  freely  floating 
and  agglomerated  heaps  of  developing  spermatozoa  freed  from  the 
testes.  I  have  adverted  to  the  very  small  size  of  the  sperm-sacs 
in  B.  moorei.  In  the  present  species  I  could  not  discover  them  at 
all ;  they  must  therefore  be  small  if  present.  It  is  remarkable  that 
in  mature  examples  of  both  species  the  sperm-sacs  are  so  small, 
and  that  both  concur  in  having  large  and  freely  floating  masses  of 
sperm.  In  B.  itiolensis,  Michaelsen  was  unable  to  record  the 

position  and  appearance  of  the  sperm-sacs;  while  in  Benhamia 
viridis  and  Trtgaeter  lankesteri  the  sperm-sacs,  dwindling  as  it 
appears  in  the  former  three  species,  have  entirely  disappeared. 

Tin-  spermiducal  glands  arc  very  large  and  massive.  Each  of  them 
occupies  two  segments,  the  connection  between  the  two  masses 
being  by  a  single  loop  of  the  tube  which  perforates  the  septum  ; 
thus  the  appearance  of  four  pairs  of  glands  is  produced.  The 
arrangement  is  obviously  not  quit''  tin-  same  as  has  been  figured 
by  Michaelsen  in  B.  itiolensia.  But  in  the  so-called  variety 
coerulea,  the  same  arrangement  as  that  characteristic  of  B.johnstoni 
appears  to  occur.  The  penial  seta  "f  the  present  species  are  quite 
different  in  form  from  those  of  Li.  moorei,  as  will  be  seen  from  a 

comparison  of  tin-  accompanying  drawings  (text-tig.  16,  p.  205). 
The  general  form  and  the  remarkable  straightness  is  tin-  same  in 
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both, a-  is  the  Beries  of  transverse  bars  which  mark  the  Beta  through- 
out. At  the  distal  end,  however,  there  are  plain  differences.  In 

/;.  johngtoni  the  seta  swells  ovally  just  before  its  termination,  and 
ou  the  ventral  side  of  this  there  is  a  sharply  marked  ridge;  the 
actual  extremity  i>  bent  almost  like  a  crozier,  the  end  lying  parallel 
with  the  main  shaft;  the  very  tip  i<  slightly  bifid.  Jt  is  clear  that 
this  does  not  agree  with  the  figure  given  by  Micbaelsen  of 
Benhamia  itiolensis.  Nor  due-  his  description  of  the  penial  Bet8B 
of  the  variety  ccerulea  fit  itself  to  what  I  have  observed.  Of  the 
Beta  in  1>.  itiolensis  var.  coerulea,  he  remarks  that  it  has  a  much 
narrower  distal  extremity  (as  in  B.  johngtoni),  and  that  there  is  also 
an  oval  swelling  which  precedes  this  terminal  hook  (also  as  in 
B.  johngtoni) ;  but  the  tip  is  apparently  not  so  much  hooked  as  in 
B.  johngtoni,  and  no  mention  i-  made  of  the  bifid  extremity. 

The  two  species  Benhamia  johngtoni  and  B.  moorei  evidently 
come  near  to  B.  itiolensig1.  But  they  both  differ  in  a  number  of 
recognizable  features  from  that  large  and  also  Eastern  African 
Benhamia.  To  begin  with.  B.  itiolengis  is  distinctly  larger,  it 
measures  380  mm.  Its  colour  seems  to  be  somewhat  different. 

The  anterior  segments  are  some  of  them  triannulate  instead  of 
biannulate,  as  i-  the  ease  with  the  species  described  in  the  present 
paper.  Nothing  i<  said  by  Micbaelsen  of  the  missing  dorsal  pores  : 
but  in  a  variety  of  the  type  named  by  him  var.  coerulea,  the 

pores  are  stated  not  to  begin  until  the  intersegment  xii.'xiii.  The 
clitellum  of  Jl.  itiolengis  \<  more  limited  than  in  its  allies;  but  the 
seminal  gutter  is  convex  inwards  as  in  those  two  species.  At  least 
that  is  not  the  case  with  the  type  itself,  but  with  the  form  coerulea. 
The  spermiducal  glands  of  B.  itiolensis  are  very  much  smaller 
than  those  of  B.johnstoni  or  B.  moorei,  though  their  size  appears 
to  be  increased  in  the  var.  coerulea.  The  penial  set&>  as  figured 
by  Micbaelsen  are  more  like  those  of  B.  johi  stoni,  but  the  hooking 
of  the  extremity  is  more  marked  in  the  latter  form  ;  moreover,  no 
ornamentation  i-  described.  In  var.  coerulea  the  extremity  of  the 
seta  is  more  hooked,  and  therefore  more  like  that  of  B.johnstoni. 
Finally,  B.  itiolengis  has  no  free  diverticula  to  the  spermathecsB,  a 
feai  are  which  is  so  obvious  in  the  species  described  by  myself  that 
Micbaelsen  would  hardly  have  overlooked  it  did  it  exist  in  his 
Benhamia  itiolensis.  The  differenc<  a  between  many  species  of  this 
genus  (which  requires  revision)  are  often  so  small,  that  a  very 
careful  and  detailed  statement  of  the  characters  is  necessary.  For 
this  reason  I  have  not  hesitated  to  deal  with  my  supposed  new 
species  at  considerable  length. 

It  may  be  convenient  to  contrast  the  characteristics  of  the  four 
species  in  a  tabular  fashion.  I  shall  consider  the  variety  coerulea  to 
rank  as  a  species  ;  its  differences  from  B.  itiolensis  are  quite  as  great 
as  those  which  divide  many  other  recognized  species  of  the  genus. 

1  Mieliaclsei!,  "  Beschreibung  der  von  Herrn  Dr.  Fr.  Btuhlmann  am  Victoria 
Nyanza  geaaammelten  Terricolen,"  JB.  Hamb.  wigs.  A  net.  ix.  p.  3;  ibid.,  xvj. 
p.  116;  Eegenwiirmer  in  Deutach-Oat-Afrika,  i\.  ]>.  2"> ,  Oligochscta  in Thierreicli,  1900,  p.  360. 
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B.  itiolensis. B.  eoerulea. B.  moorei B.  johnstoni. 

Prostomium   Troepivheil Epicheilous. Epicheilous. Proepicheilous. 

Anterior  segments  . 

Dorsal  jj^rif       

Triannulate. Biannulate. Biannulate. 

xii.  .ciii. 
i'./vi. 

v.  01. 

Clitellum   xiv.—xxii. 

(?) 

xiii.-xxiii. xii.-xxiii. 

Seminal  gutter    ... Straight. ( 'onvex  inwards. Convex  inwa 

rds. 

Convex  inwards. 

Gizzards   (?) 
'■Hi.  4-  ix.  (?). 

'■/.,  cii. '■//.,  via. 

CcUciferous  <//c//ids. .re.  smallest. lallest. xv.  smallest. xvi.  S7W(llcst. 

Spermathecte Nc  •  xtern.  div. Xo  extern,  div. Extern,  div. Extern,  div. 

Venial  sctce   Suddenly 

diminish    into 

slightly  curved 
hook. 

Suddenly 

diminish    into 

slighfh/  curved hook. 

Gradually 

diminish    into 

slightly  em-red 
hook. 

Sudden/// 

diminish    into 

very      curved hook. 

From  the  above  account  of  its  structure  I  can  abstract  the 

following  definition  of  the  species  which,  I  may  remark,  contains 
certain  statements  not  described  in  any  further  detail  in  the 
foregoing. 

Benhamia  johnstoni,  n.  sp. 

Length  about  2o^  mm. ;  diameter  L5-20  mm.  Prostomium  raili&r 
largi .  n  traded  within  mouth-cavity,  not  prolonged  over  buccal  segnu  nt, 
but  with  slight  median  projection.  Dorsal  pores  commence  v./vi. 
Clitellum  xi,-xxiii.  Male  pores  on  deep  depression;  seminal  gutter 
slightly  convex  inwards.  Integument  surrounding  male  pores 
markedly  tesselate.  Gizzards  in  vii.,  viii.j  calciferous  glands  xv., 
xvi.,  xvii.,  opening  separately  into  oesophagus;  middle  pair  the 
smallest.  No  septa  very  thick.  Dorsal  vessel  single;  last  hearts  in 
xii.  Spermiducal  glands  lie  in  two  masses  in  two  segments  each. 
Penial  seta,  om  to  each  gland,  slightly  swollen  before  strongly  hooked 
Up,  which  is  bifid  at  extremity,  marked  throughout  with  fine  rings. 
Spermatheca  with  strong  muscular  duct  longer  than  pouch,  into  the 
duct  opens  a  rosetU  of  five  or  six  diverticula. 

Hob.   BtuWi  nzori,  6500  ft. 

(3)  Benhamia  mollis,  n.  sp. 

In  the  above  table  of  the  specific  distinctions  between  the  species 
B.  johnstoni,  II.  moorei,  B.  itiolensis,  and  B.  cosrulea,  I  have  nol  in- 

cluded the  characters  of  a  second  species  of  Benhamia  placed  in 
my  hands  bj  Mr.  Moore.  This  worm  is  of  a  very  dark  brown 
colour  and  is  very  Boft.  I  naturally  pat  down  this  softening  to 
inferior  preservation ;  but  Mr.  Moore  informs  me  that  the  living 
worm  was  exceeding  soft  and  thai  the  specimen  which  I  have  ex- 

amined is  in  reality  as  well  preserved  as  is  the  type  of  B,  moorei. 
I  have  u"!  compared  it-  characters  in  a  tabular  corm  with  those 
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of  the  other  species  for  the  reason  that,  although  I  believe  it  to 
be  a  distinct  form,  it  is  not  easy  to  define  by  marked  characters 
as  can  be  made  use  of  in  such  a  table,  and  indeed  it  comes  very 
near  to  B.johnstoni. 

It  is,  however,  a  smaller  and  more  slender  species  than  is  the 
last  named.  My  example  measured  some  205  mm.  in  length  by  a 
diameter  of  about  7  mm.  There  is  the  same  curious  absence  of 

two  dorsal  pores  from  the  preclitellar  series  that  is  so  noticeable  in 
B.  moorei  and  B.johnstoni. 

The  genital  area  is  a  deep  excavation  ;  and  the  integument  in 
this  region  is  tesselated  in  appearance,  being  divided  up  into 
numerous  small  areas  by  grooves.  The  seminal  gutters  are  nearly 
straight,  only  slightly  bulging  inwards.  The  single  penial  seta,  as 
in  the  other  species,  projects  from  the  apertures  on  segments  xvii. 
and  xix.  The  clitellum  is  a  little  less  extensive,  and  seems  to 

occupy  only  segments  xiv.-xxii.  I  am  sure  that  the  ventral  setae  of 
segment  xviii.  are  wanting,  and  this  adds  probability  to  their  appa- 

rent absence  in  the  other  two  species  of  which  the  present  memoir 
treats.  As  in  B.  johnstoni,  the  middle  pair  of  calrifero'AS  glands  are 
the  smallest  of  the  three  pairs.  The  glands  are  somewhat  flattened 
from  side  to  side,  more  so  than  in  B.  johnstoni,  and  much  more  so 
than  in  B.  moorei.  The  intestine  begins  in  segment  xix.  The  two 
gizzards  are  certainly  in  vii.and  viii. ;  the  same  segments  apparently 
are  occupied  by  the  gizzards  in  B.  johnstoni.  The  last  heart  is  in 
xii.  The  sperm-sacs  in  this  species  were  more  in  evidence  than  in 
the  other  two  species  of  Benhamia  dealt  with  here.  They  lie  in 
segments  xi.,  xii.,  and  are  somewhat  elongated  transversely,  curving 

up  in  a  somewhat  horn-like  fashion.  The  penial  seta-  of  B.  mollis 
are  recognizable  as  different  from  those  of  the  other  two  species.  The 
setae  of  all  three  species  are  figured  in  the  accompanying  drawing 

(text-fig.  10,  p.  205).  It  will  be  noticed  that  their  structure  is  inter- 
mediate between  that  of  the  penial  setae  of  B.  moorei  and  B.john- 

stoni. As  in  the  former,  the  distal  end  of  the  seta  is  not  very  strongly 
curved  ;  as  in  the  latter,  the  shaft  of  the  seta  is  swollen  before  the 
terminal  hook.  But  the  swelling  is  not  so  marked  a  feature  of 
the  setae  of  the  present  species.  Nor  is  the  difference  in  diameter 
between  the  hook  and  the  rest  of  the  seta  so  suddenly  changed. 
Moreover,  the  markings  upon  the  end  of  the  seta  which  appear  to 
be  of  the  nature  of  pits  are  much  more  pronounced  in  B.  mollis 
than  in  its  allies.  No  one,  after  inspecting  the  figures  referred  to, 
can  doubt  the  difference  of  the  penial  seta?  in  the  three  species. 
The  spermiducal  glands  are,  as  in  B.johnstoni,  contained  each  in 
two  segments,  one  half  or  thereabouts  of  the  gland  lying  in  each 
segment.  The  junction  between  the  two  is  a  single  tube,  i.e.  the 
gland  only  perforates  the  intersegmental  septum  once.  The  sper- 
maiheccB  are  most  like  those  of  B.johnstoni.  The  muscular  duct 
of  the  spermatheca  is  humped  on  one  side,  where  a  series  of  five 
or  six  inconspicuous  diverticula  debouch  into  the  duct.  The 
diverticula  are  less  separated  from  the  tube  into  which  they  open 
than  thev  are  in  B.  moon  i. 
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Text-fig.  16. 

205 

E. 

I'l-ni.il  seta  'it'  Betlhamia  (highly  magnified). 
A,  distal  extremity  of  that  of  /;,  /,         ;•      /.'.  seta  of  B.  moorei; 

ital  extremity  of  that  of  B.  mollis. 
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It  must  be  admitted  that  the  principal  reason  for  .separating 
this  species  from  B.  joh nstoni is  the  character  of  the  penial  setae. 
It  is,  however,  a  smaller  species,  with  a  different  coloration.  As 
to  the  clitellum,  it  is  possible  that  other  specimens  would  show  an 
extension  equal  to  that  of  B.  johnstoni. 

(4)  Benhamia  austeni,  n.  sp. 

I  am  indebted  to  the  kindness  of  Mr.  Austen  for  kindly  col- 
lecting for  me  a  considerable  number  of  specimens  of  a  species  of 

Benhamia,  which  I  believe  to  be  new.  The  worms  were  collected 

about  forty  miles  from  Blantyre  in  Nyassa-land. 
The  species  is  not  a  large  one,  but  I  cannot  give  accurate 

measurements  of  length  as  the  worms  were  rather  softened.  I 
should  say  that  a  length  of  150  mm.  by  a  diameter  of  5  mm.  was 
a  fair  statement  of  their  dimensions. 

The  seta'  have  the  usual  strictly  paired  and  ventral  arrangement. 
Those  of  the  three  or  four  anterior  segments  are  smaller  than  those 
which  follow  ;  they  gradually  increase  in  size,  and  the  larger  ones 
show  a  distinct  ornamentation  in  the  form  of  ridges  which  produce 
a  scale-like  appearence— a  form  of  ornamentation  found  in  other 
species  of  the  genus.  On  segments  vi.-ix.  or  so  the  seta?  are 
especially  enlarged  ;-  it  will  be  noted  that  these  segments  are  in 
the  neighbourhood  of  the  spermathecal  pores,  and  the  strong  pairs 
of  setae  on  the  segments  between  which  those  pouches  open  are 
particularly  noteworthy.  It  is  only  the  ventral  setae  which  are 
thus  specially  enlarged.  Now  it  will  be  remembered  that  in 

Benhamia  liberiensis  '  there  is  a  similar  enlargement  of  the  ventral 
pair  of  setae  of  segment  vii.  But  in  this  species  the  setae  when 
extracted  are  seen  to  be  quite  as  much  modified  as  are  the  genital 
setae  of  segments  xvii.  &  xix.  in  the  same  and  other  species  of 
Benhamia.  This  is  not  the  case  with  Benhamia  austeni;  but  the 
enlargement  and  increase  of  the  ornamentation  upon  the  setae  is  a 
step  in  that  direction.  The  circumstances  are  exactly  paralleled 
by  the  slightly  modified  setae  in  the  neighbourhood  of  the  male 

pores  in  cei-tain  species  of  Perionya?,  which  in  the  allied  genus 
Megascolese  become  the  much  more  modified  penial  setae. 

There  are  no  ventral  setae  upon  segment  xviii. 
The  dorsal  pores  commence  between  segments  v./vi.  They 

appear  to  go  on  without  intermission  to  the  end  of  the  body.  No 
such  break  as  I  have  described  in  Benhamia  moorei  seems  to  exist. 

The  oviducal  pores  are  paired.  Each  pore  lies  on  the  fourteenth 
segment  to  the  inside  of,  and  quite  in  line  with,  the  ventral  most 
seta  ;  it  looks,  on  an  inspection  by  a  lens,  precisely  like  a  third 
seta  in  this  position,  by  reason  of  its  dark  appearance. 

It  is  important  to  note  the  position  of  the  oviducal  pores,  which 
vary  in  the  genus,  and  would  appear  to  offer  characters  of  specific 

1  Horst,  "  Descriptions  of  Earthworms:  IX.  On  two  new  JBenhamiaspeciea 
from  Liberia."     Notes  Leyd.  Mus.  xvii.  p.  21. 

2  Beddard,  "On  some  new  Species  of  Earthworms  from  various  Parts  of  the 
World.''     P.  Z.  S.  1892,  p.  688. 
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value  by  this  variation  iu  position.  For  example,  ill  Benkamia 
crassa  the  pores  lie  in  front,  though  also  slightly  to  the  inside,  of 
the  ventralmost  seta. 

The  clitellum  extends  from  segments  xiii.-xx.  anddeaves  only  the 
area  which  is  occupied  by  the  male  pores  free.  The  latter  lie  upon 
the  segments  which  they  universally  occupy  in  this  genus.  The 
seminal  groove  which  connects  the  two  successive  pores  of  each 
side  of  the  body  is  quite  straight. 

The  internal  anatomy  is  like  that  of  the  genus,  and  only  shows 
some  slight  differences  from  other  species.  The  sepia  which  divide 
segments  x.  adv.,  i.  e.  four  septa,  are  specially  thickened. 

The  gizzards  occupy  segments  v.  &  vi.  The  calciferous  glands 
are  in  segments  xv.,  xvi.,  xvii.  The  glands  are  bean-shaped,  and 
the  upper  surface  is  traversed  by  a  few  longitudinal  furrows, 

■which  divide  the  glands  into  segments. 
The  last  pair  of  hearts  are  in  the  twelfth  segment,  and  the  dorsal 

vessel  is  throughout  a  single  tube. 

The  sperm-sacs  are  in  the  same  segments  as  those  of  the  last 
species  described,  i.  e.  xi.  &  xii.  They  are  large  and  racemose. 
There  is  no  doubt  that  this  species,  like  at  any  rate  some  others, 
has  sperm-reservoirs  also  which  enwrap  the  funnels  and  testes.  I 
cannot  attempt  an  accurate  description  of  them,  but  can  assert 
that  a  pair  project  forwards,  just  as  these  pouches  generally  do 
when  they  are  present,  into  the  xth  segment. 

The  spermiducal  '/lands  are  fairly  long  and  coiled  ;  I  occasionally 
observed  the  posterior  pair  to  be  the  smaller.  The  muscular  ter- 

minal duct  is  longish.  The  glands  lie  in  two  segments.  The  shape 
of  the  penial  seta,  of  this  species  is  quite  peculiar  for  the  genus, 
and  would  serve  at  once  to  distinguish  it,  if  there  were  no  other 
characteristics.  One  of  the  setae  is  shown  in  the  drawing  exhibited 

(text-h'g.  17,  ]).  208).  Its  shape  is,  as  will  be  seen,  straight  in  the 
shaft  like  that  of  the  other  East-African  species  already  dealt  with 
here.  The  end  imbedded  in  the  body-wall  is  curved  slightly  and 
thicker.  The  opposite  extremity  of  the  seta  is  also  curved  and  in 
the  same  direction  :  it  does  not  end  in  a  very  fine  point  but 
diminishes  gradually  and  not  very  much  in  width.  The  termination 
is  therefore  a  blunt  point.  It  is  the  ornamentation  of  the  genital 
seta  which  is  so  characteristic.  This  consists  of  two  rows  of 

spines  which  commence  about  half-way  down  the  seta  or  a  little 
Less.  Tiny  appear  to  be  much  like  the  penial  setae  of  Stuhlrnannia 

variabilis^  figured  by Michaelsen.  In  two  Beta  which  \  examined 
I  Found  slight  differences  in  the  arrangemenl  of  these  spinelets ; 
in  one  which  I  have  selected  For  figuring  the  two  rows  ran  to  the 
end  of  the  seta,  and  between  them  aol  Far  from  their  origin  are 
indications  "l  a  third  row  consisting  of  two  separated  tracts  of 
spinelets.  In  another  example  this  middle  row  pan  to  the  end  of 

the  seta,  and  the  lateral  pom   <>('  one  side  ceased  a  little  way  from 

1  "  Beecbreibung  der  von  llm-n  Dr.  Pr.  Stuhlraann  auf  Sansibar,  &c."  JB, 
Hamb.  win.  Anst,  ix.  1891,  pi.  ii.  Bg.  12. 



208 MR.  F.  B.  BEDDARD  ON  EARTIIWOBMS  [J  line  4, 

Text-fig.  17. 

Penial  seta  of  Bcnhamia  austeni  (highly  magnified). 
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its  commencement.  I  may  add  that  each  seta-sac  contained  only 
one  seta,  as  in  the  other  East-African  species. 

Tlie  spermaihecce  of  this  species  lie  in  segments  viii.  and  ix. 
Each  consists  of  a  thin-walled  sac  and  of  a  duct.  Into  the  com- 

mencement of  the  latter  opens  a  single  diverticulum.  The  thin- 
walled  sac  is  divided  by  a  constriction  into  two  unequally  sized 
chambers,  of  which  the  upper  is  the  larger.  Its  diameter  exceeds 
that  of  the  duct.  The  smaller  division  is  of  about  the  same 

diameter  as  the  duct,  and  without  a  microscopical  examination 
might  therefore  be  confounded  with  the  duct.  The  great  thick- 

ness of  the  muscular  walls  of  the  latter  serve  to  distinguish  it 
easily.  Also  the  character  of  the  lining  epithelium.  The  duct  of 
the  spermatheca  is  of  about  the  same  length  as  the  pouch;  its 
walls  are,  as  already  said,  very  muscular,  which  gives  to  them  a 
nacreous  appearance.  The  muscles  are  disposed  in  two  layers  of 
which  the  thicker  and  internal  layer  consists  of  circular  fibres. 
The  outer  thinner  layer  is  made  up  of  longitudinally  running  fibres. 
The  diverticulum  is  an  oval,  almost  spherical,  pouch,  which  is 
appended  to  the  spermatheca  by  a  short  and  slender  duct.  This 

opens  into  the  spermatheca  just  at  the  junction  of  the  thin-walled 
pouch  with  the  thick-walled  duct.  It  might  appear  from  my 
figure  of  the  spermatheca  of  Benhamia  moorei  (text-tig.  13,  p.  197), 
that  this  species  differs  from  Benhamia  austeni  by  the  fact  that  the 
diverticula  open  into  the  muscular  duct  itself,  and  at  some  little 

distance  from  the  union  of  the  duct  with  the  pouch  ;  this  is,  how- 
ever, not  the  case,  as  I  have  assured  myself  by  microscopic  sections 

of  the  spermatheca  of  B.  moorei.  In  that  worm  the  diverticula 
are  certainly  appended  to  the  muscular  duct  itself  ;  but  the  tubes 
which  put  them  into  communication  with  the  interior  of  the 
spermatheca  run  upwards  {i.  e.  away  from  the  external  pore)  and 
open  into  the  commencement  of  the  thin-walled  portion  of  the 
spermatheca,  which,  however,  in  this  species  is  rather  thicker- 
walled  (in  correspondence  with  its  larger  size)  than  the  corres- 

ponding portion  of  the  spermatheca  of  Benhamia  austeni. 
I  may  extract  from  the  foregoing  the  following  definition  of 

Benhamia  austeni,  n.  sp. 

Length  about  L50  mm.,  diameter  5  mm.  Dorsal  pores  commend 
r.ri.  OliteUum  xiii.  xx.  Male  pores  on  a  deep  depression  con- 

nected by  a  straight  seminal  gutter.  No  genital  papillce.  Gizzards 
in  v.,  ei..;  calciferous  glands  in  xv.—xvii.  Septa  x./xiv.  thickened. 
Dorsal  vessel  single;  last  In  arts  in  xii.  Two  pairs  of  sperm-duct 
funnels.  Spermiducal  glands  large  and  coiled.  Penial  seta  with 
two  rows  of  tpinelets,  one  to  each  sue.  Spermatheca  with  long 
muscular  duct  and  a  singh  stalked  spherical  to  oval  diverticulum, 

Spt rmatophort >s  '  /a'  -■'  "'. 
Huh.  Near  Blantyre,  Has/  Africa. 

1   I  intend  to  describe  these  structures  which  differ  Prom  those  of  Benh 
moorei,  later. 

Pnoo.  Zool.  800*— 1901,  Vol.  II.  No.  XIV.  14 
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I  am  indebted  to  Mr.  Bu  dgett,  of  Trinity  College,  Cambridge,  for 
a  number  of  specimens  of  Earthworms  from  McCarthy  Island  in 
the  Gambia,  which  he  collected  during  a  recent  visit.  The  speci- 

mens were  at  first  put  aside  under  the  impression  that  they  belonged 
to  a  species  recently  characterized  by  myself  as  Bmhamia  budgett?. 
A  further  examination  has,  however,  shown  that  they  are  not  of 
that  species,  but  represent  two  other  species  of  the  same  genus 
upon  which  I  propose  to  offer  some  notes.  The  preponderance 
of  the  known  species  of  this  genus  are  of  West-African  habitat, 
some  25  having  been  described  from  that  part  of  the  continent  ; 
there  are  some  1 8  East  and  Central  African  forms. 

The  species  of  this  genus  are  not  at  all  easy  to  identity,  and 
there  is  a  group  of  West-African  forms  to  which  the  specimens 
described  in  the  present  paper  belong  which  are  all  characterized 
by  the  calciferous  pouches  usually  lying  in  the  xivth  to  the  xvith 

segments,  and  of  a  form  like  the  "quarter"  of  an  orange;  by 
sperinatheea?  unprovided  with  an  externally  visible  diverticulum, 
tin-  anterior  pair  being  often  the  smaller  ;  and  often  by  genital 
papilla  in  the  neighbourhood  of  the  male  pores.  This  group  con- 

tains the  species  B.  buettikoftri,  B.Jwrsti,  B.  beddardi,  B.  stampjlti, 
B.  schleyelii,  B.  liberiensis,  and  B.  budgetti.  To  the  first  of  the 
new  forms  described  here  1  shall  give  the  name  of 

(5)  Benliamia  gambiana,  sp.  n. 

1  have  examined  three  examples  all  of  which  were  sexually 
mature.  The  length  of  the  worms,  which  were  somewhat  softened 
in  condition,  was  about  170  mm.;  the  diameter  not  more  than 
5  mm.  except  in  the  more  swollen  clitellar  region. 

The  progtomium  is  rather  broad  and  does  not  notch  the  buccal 

segment ;  it  belongs  to  the  type  termed  "  prolobisch  "  by  Dr. 
Michaelsen,  but  which  I  prefer  to  call  "procheilous." 

The  seta  are  in  closely  approximated  pairs,  and,  as  is  the  case 
in  this  genus,  lie  upon  the  ventral  surface  of  the  worm. 

The  cliteUv.m  occupies  segments  xiii.-xx.,  and  is  not  developed 
upon  the  ventral  area  w  hich  bears  the  genital  orifices  of  the  male 
system.  The  latter  part  was  to  be  distinguished  from  the  yellow 
clitellnm  by  its  grey  colour. 

The  seminal  gutters  uniting  the  two  orifices  of  the  spermiducal 

glands  of  each  side  of  the  body  are  bracket-shaped,  the  main  portion 
of  each  being  perfectly  straight  and  only  bending  inwards  and 
that  at  right  angles  at  each  end,  where  it  becomes  confluent  with 
the  aperture  of  the  spermiducal  gland.  This  species  lias  a  number 
of  very  conspicuous  genital  papilla  in  the  neighbourhood  of  the 
male  pores.  These  lie  intersegmentally,  and  in  the  intersegments 
xv./xvi.,  xvi./xvii.,  xviii.  xix.,  xix./xx.  One  pair  of  papilla?  there- 

fore lie  within  the  genital  area.  A  remarkable  fact  about  these 
papilla?  is  that  although  paired  their  mutual  distance  (of  each  pair) 
increases  gradually   in  successive  papillae    commencing  with  the 

Proc.  Zoo],  Sec  1&0U  p.  663. 
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earliest.  Thus  those  of  xv./xvi.  are  quite  in  contact,  and  finally 
the  last  pair,  those  on  the  intersegment  xix.  xx.,  are  farther  apart 
than  are  the  ventralmost  setas  of  the  neighbouring  segments. 
Papillae  with  the  arrangement  just  described  were  only  found  in 
one  example ;  in  another  the  intersegment  xv./xvi.  bore  but  a 
single  median  papilla  which  was  followed  by  only  two  pairs,  i.  e. 
intersegments  xvi./xvii.  and  xix/xx.  A  third  example  had  still 
fewer  papilla?,  the  anterior  pair  or  single  papilla,  as  the  case  may 
be,  having  disappeared.  In  this  specimen  there  are,  therefore, 
only  two  pairs  of  papilla?. 

I  observed  that  the  oviducal  ̂ ores  lie  on  a  level  with  and  to  the 
inside  of  the  ventralmost  seta  of  each  side.  The  male  ̂ icres  and 
the  spermaikecal  pores  correspond  in  position  to  the  ventral  pair 
of  seta?. 

In  a  third  individual,  which  was  rather  more  contracted  in  the 
clitellar  region,  the  papilla?  have  become  also  contracted  and  look 

like  half-closed  eyes  lying  between  segments  xv./xvi.,  xvi./xvii., 
and  xix./xx.  They  are  not  obvious,  and  might  be  missed  by  any- 

one who  had  not  seen  them  in  a  more  fully  expanded  worm. 
The  dorsal  pores  of  this  species,  as  of  B.  budgetti,  are  by  no 

means  plain.  They  appear  to  be  quite  absent  in  front  of  the 
clitellum,  and  behind  the  clitellum  I  could  only  see  them  by 

examining  microscopically  pieces  of  stripped-off  cuticle.  The 
condition  of  the  dorsal  pores  in  this  species  shows  how  careful 
one  should  be  in  stating  the  absence  of  these  structures.  The 
internal  anatomy  of  this  species  shows  very  few  characters  of 
difference  from  its  allies.  The  two  gizzards  are  separated  from 
each  other  by  a  considerable  tract  of  soft-walled  oesophagus  ; 
there  is  not  that  close  connection  between  the  two  gizzards  that 

obtains  in  some  other  species — for  instance  in  Benhamia  johnstoni. 
The  position  of  these  gizzards  is  perfectly  plain  in  one  specimen ; 
they  lie  in  the  vth  and  vith  segments.  In  others  it  appeared  to 
me  that  the  vith  and  viith  segments  were  those  occupied  by  the 
gizzards  ;  but  in  view  of  the  very  clear  appearances  shown  in  the 
individual  (that  with  a  contracted  clitellum)  where  they  were  to 
be  relegated  to  segments  v.  and  vi.,  I  imagine  that  the  thin 
septum  dividing  segments  vi.  and  vii.  had  escaped  my  attention. 
The  caldferous  glands  lie  in  segments  xiv.,  xv.,  xvi..  as  in  many  of 
these  West-African  species  of  the  genus.  The  anterior  pair  were 
smooth  and  smaller  than  the  others,  whose  superior  surface  is 
broken  up  by  a  few  transverse  grooves  ;  the  shape  of  the  glands 
i-  that  of  a  segment  of  an  orange,  the  top  being  flat.  1  have  not 
ascertained  whether  they  open  separately  into  the  oesophagus  or 
by  a  common  duct.  The  intestine  begins  in  segment  xix.  It  is 
noticeable  that  when  tin-  calciferous  glands  are  in  segments  xv., 
w  L  xvii.,  the  commencement  of  the  intestine  is  at  least  sometimes 
not  thrown  a  segment  Farther  back. 

The  dorsal  vessel  is  single,  and  the  last  hearts  lie  in  segment  xii. 
The  sperm-sacs  are  large  and  lie  in  segments  si.  and  xii.  There 
are  also  two  pairs  of  sperm-dud   tunnels  which  are  in  x.  and  xi, 

14* 
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The  spermidmal  glands  are  confined  each  to  its  segment  (the 
xviith  and  xixth).  These  glands  have  a  rather  short  muscular 
duct  which  is  not  half  the  diameter  of  the  glandular  tuhe.  The 
latter  is  only  bent  upon  itself  once  or  twice  ;  there  is  no  complicated 
coiling  such  as  occurs  in  many  species.  The  anterior  spermiducal 

glands  are  rather  the  smaller.  The  penial  setcc  are  about  1*25  mm. 
in  length.  Each  sac  contains  two  of  these  seta1  equally  developed. 
The  two  setae  are  of  precisely  the  same  form,  there  being  no 
differentiation  of  the  penial  seta?  such  as  characterizes  many 
species.     Each   seta  is   gracefully  curved   in  an   elongated  8.     It 

Text-fig.  18. 

Extremity  of  penial  seta  of  Benhnmia  gambiana  (highly  magnified). 

diminishes  in  breadth  at  the  free  end,  but  not  suddenly  or  markedly. 
Eor  a  little  distance  before  the  end  it  is  covered  with  fine  spine- 
lets.  The  actual  end  of  the  seta  seems  to  be  excavated  on  one 

surface,  as  is  shown  in  the  accompanying  drawing  (text-fig.  18)  ; 
the  outlines  of  this  terminal  excavation  are  plainly  to  be  seen. 
The  tip  of  the  seta  is  somewhat  expanded  in  a  way  reminiscent  of 

the  "  cap  '"  which  covers  the  penial  seta  of  Benhamia  horsti1.  This 
region  has  a  granular  appearance. 

1  "  T7eber  eine  neue  Gattung  und  vier  neuen  Arten  der  Unterfamilie  Ben- 
hamini,"  Mitth.  Naturb.  Museum,  Hamburg,  xv.  p.  11,  fig.  3. 
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The  two  pairs  of  spennatheca?  occupy  the  usual  position  that 
characterize  this  genus.  The  anterior  pair  of  pouches  are  rather 
the  smaller.  Each  consists  of  a  roughly  spherical  pouch  which  is 
almost  sessile  upon  the  body-wall ;  exterual  diverticula  are  not 
visible.  But  a  microscopical  examination  shows  a  cavity  filled  with 
sperm  within  the  walls  of  the  organ. 

(6)  Benhamia  michaelseni,  n.  sp. 

Of  this  species,  also  new,  which  comes  from  the  same  locality 
as  the  last,  I  have  had  but  a  single  specimen  for  examination, 
which  proves,  however,  to  be  fully  mature.  It  measured  200  mm. 
iu  length  by  5  mm.  in  diameter.  It  is  thus  of  much  the  same 
size  as  the  last,  and  has  B.  budgetti,  B.  beddardi,  and  B.  hoist i 
among  its  nearest  allies. 

The  seta,  which  show  the  usual  paired  arrangement,  are  smaller 
upon  the  first  few  setigerous  segments  and  gradually  increase  in 
size  up  to  the  fifth  (setigerous)  segment.  A  distinct  ornamention 
can  often  be  traced  in  the  form  of  transverse  rings. 

The  genital  area  is  much  more  deeply  sunken  than  in  the  last 
species.  The  arrangement  of  the  genital  papilla  is  also  different. 
But  in  B.  michaelseni,  as  in  B.  gambiana,  the  seminal  gutter  is 
straight.  The  only  two  genital  papilla  that  I  could  find  are  situated 
respectively  on  the  border-lines  of  segments  xxi./xxii. and  xxii./xxiii:; 
each  papilla  is  small  and  round  and  perfectly  obvious  ;  it  lies 
exactly  in  the  middle  ventral  line  of  the  body.  In  the  neighbour- 

hood of  the  male  pores  the  integument  is  swollen  here  and  there 

into  papilla-like  outgrowths  ;  but  I  do  not  put  these  clown  under 
the  category  of  papillae,  since  they  are  not  so  plain  and  uumistake- 
able  as  are  those  which  I  have  just  described.  Where  the  area 
surrounding  the  male  pores  is  depressed,  there  are  usually  such 
inequalities  iu  the  surface  of  the  integument.  These  naturally 
produce,  as  they  do  in  the  present  species,  a  chequered  surface 
upon  the  cuticle  when  this  is  viewed  after  having  been  stripped  off 
from  the  body. 

In  its  interna]  structure  this  species  does  not  offer  many 
differences  from  B.  gambiana  or  B.  budgetti,  except  in  the  sculp- 

turing of  the  penial  Bet®.  The  gizzards,  however,  seem  to  me  to 
be  in  vi.  and  vii.  instead  of  v.  aud  vi.  The  caldferoue  glands 
are  in  xiv..  xv.,  and  xvi.,  and,  as  iu  other  species,  the  first  pair  arc 
-mailer  and  of  a  smoother  contour  than  those  which  follow.  The 

large  gperm-eace  are  in  xi.  and  xii.  There  are  two  pairs  of  funnels. 
The  gpertnidueal  gland*  are  decidedly  larger  and  more  coiled  than 
in  B.  gambiana.  The  penial  seta  are  of  quite  a  different  pattern, 
as  may  be  seen  from  a  comparison  of  the  drawings  (text-H^s.  in  1  !>, 

pp.  2U~>  -1  h  exhibited.  In  the  present  species,  as  in  the  last, each  sac  contains  two  seta:  which  an;  curved  in  form.  They  are 

nearly  twice  the  size  of  those  of  B,  gambiana  and  measure  "J  mm. 
The  end  is  no!  much  hooked  and  ends  in  a  rat  her  blunt  termination. 

A    large    part    of    the    d'Mal    portion    of   these   setffi  is   beset    with 
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Text-fig.  1 9. 

Penial  seta  of  Benhamia  michaeltseni  (highly  magnified). 
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numerous  fine  spinelets  which  are  four  or  five  rows  in  the  optical 
diameter  of  the  seta.  The  arrangement,  however,  is  not  a  regular 
one.  These  spinelets  are  precisely  those  of  B.  gambiana,  but  a 
much  larger  part  of  the  seta  is  beset  with  them. 

The  gpermathecat,  again,  are  very  like  those  of  the  last  species. 
The  specimen  being,  however,  iu  a  rather  better  state  of  pre- 

servation as  regards  these  organs,  their  form  could  be  more 
accurately  ascertained.  Each  pouch  is  roughly  globular  and  is 
nearly  sessile  upon  the  body-wall,  a  short  and  thick  duct  putting 
it  into  communication  with  the  exterior.  There  were  no  visible 
diverticula. 

It  will  be,  I  trust,  obvious  from  the  foregoing  descriptions  that 
the  two  species  with  which  I  am  concerned  in  the  present  com- 

munication are  distinct  from  any  of  those  which  have  been 
previously  described  by  myself  or  others.  As,  however,  the  seven 
West-African  species  to  which  I  have  referred  on  p.  210  are  so 
extremely  like  each  other  and  like  B.  gambiana  and  B.  michaelseni, 
I  append  a  brief  series  of  statements  of  the  chief  characters  in 
which  they  diverge  from  those  treated  of  in  the  present  paper. 
I  have  not  been  anxious  to  emphasize  the  differences  which  the 
seven  species  show  from  each  other,  since  their  distinctness  will 
be  generally  allowed.  The  points  used  serve  to  discriminate 
B.  budgetti,  B.  gambiana,  and  B.  miehadseni  from  any  of  those. 

(1)  Benhamia  buttikoferi.   A    larger    and   thicker    worm.       230- 
320  mm.  by  10  mm.  Clitellum  xiii.-xix.  Last 
hearts  in  xiii.     Sperm-sacs  in  xii.  only. 

(2)  Benhamia  horsti.  Of  similar  size,  but  seminal  gutter  strongly 
convex  outwards.  Papilla}  more  numerous.  Penial 
setae  with  fine  spinelets  arranged  in  transverse 

rings  and  covered  by  a  cap-like  structure. 
(3)  BenJiamia  beddardi.  Of  similar  size,  but  seminal  gutter  convex 

outwards.  Calciferous  glands  in  xv.-xvii.  No 
papilla?.  Sexual  setae  on  vii.  and  viii.  Duct  of 
spermatheca  long. 

(4)  Benhamia  stampflii.  A  larger  worm,  330  mm.  by  diameter  of 
10  mm.     No  papilla?. 

(5)  Benhamia  schlegeU.    Larger    worm,  350-750   mm.  :    diameter 
15  mm.  No  papilla?,  Calciferous  glands  in  xv.- 
xvii.  Last  hearts  in  xiii.  Penial  seta'  "like  an 

elephant's  tusk  "  in  form,  4  mm.  long. 
(iii  J'„  nhamia  libt  ri  nsis.  Larger  worm,  350  mm.,  diameter  10  mm. 

Papilla  different  in  arrangement.  Calciferous 
glands  in  xv.-xvii.     Penial  Beta  dilated  at  end. 

(7i  Benhamia  budgetti.  Of  similar  size,  but  genital  papilla.-  different* 
Penial  seta?  with  few  spinelets  distally. 

The  characters  of  these  seven  species  may  be  compared  with 

those  of  tin*  two  new  species  Benhamia  gambiana  and  Benhamia 
michoi  Iseni. 
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(1)  Benhamia  gambiana,   170  mm.  by  5  mm.     Clitellum  xiii.-xx. 
Semiual  gutters  straight.  Genital  papilla?  in  pairs, 
intersegmental  xv./xvii.,  xviii./xx.  Calciferous 
glands  in  xiv.-xvi.  Last  hearts  in  xii.  renial 
setae  1*25  mm.,  with  not  very  many  spinelets  at 
end  which  is  scooped  out  on  one  side. 

(2)  Benhamia  michaelseui.    200  mm.   by  5  mm.     Seminal  gutter 
straight.  Genital  papillae  unpaired,  intersegmental 
xxi./xxiii.  Calciferous  glands  in  xiv.-xvi.  Penial 
setae  with  very  numerous  spinelets  covering  a  large 
part  of  seta  ;  end  bluntish. 

5.  On  the  Second  Occurrence  of  Bechstein's  Bat  (Vespertilio 
bechsteini)  in  Great  Britain.     By  J.  G.  Millais,  F.Z.S. 

[Keceivecl  May  31,  1901.] 

(Text-figure  20.) 

On  the  10th  of  March,  1901,  whilst  exploring  a  chalk  cave  in 

the  ueighbuorhood  of  Henley-on-Thames,  Mr.  Heatley  Noble  and 

I  captured  six  Bats.  There  were  2  batterer's  Bats,  2  Daubenton's 
Bats,  1  Long-eared  Bat,  and  an  unknown  stranger,  the  identity  of 
which  we  were  quite  unable  to  determine. 

The  peculiar  features  of  this  last-named  creature  differed  so 
materially  from  every  other  British  Bat,  that  it  was  easy  to 
see  that  it  belonged  to  some  rare  species  of  which  the  written  and 
figured  descriptions  were  inadequate.  After  carefully  examining 

Mr.  Harting's  and  Mr.  Hall's  excellent  collections  of  British  Bats, 
I  was  still  in  doubt  as  to  my  specimen,  though  1  thought,  from  Bell's 
description,  the  animal  must  be  V.  bechsteini;  and  it  was  only 
after  a  close  examination  by  Mr.  W.  He  Win  ton  (who  kindly  took 
it  to  the  British  Museum,  consulted  with  Mr.  Oldfield  Thomas, 
and  compared  it  with  others  there),  that  all  doubt  as  to  its  identity 
was  set  at  rest. 

A  few  words  of  description  of  this  rare  Bat  as  it  appeared 
in  life  may  be  of  interest  to  the  student  of  small  mammals.  In 
general  appearance  this  species  resembles  V.  nattereri:  in  colour  it 
is  identical,  and  the  tragus  and  formula  of  dentition  are  the  same ; 
but,  on  the  other  hand,  it  differs  in  possessing  an  entire  and  simple 
margin  of  the  interfemoral  membrame,  and  in  the  fact  that  the 
adult  animal  is  of  greater  size  and  the  ears  much  larger  and  quite 
different  in  shape.  The  gape,  too,  is  uusually  wide,  extending  to 
the  base  of  the  ears,  and  the  wings  are  different  in  form. 

However,  by  far  the  most  striking  feature,  and  one  which 
even  the  most  superficial  observer  caunot  fail  to  notice,  is  the 
great  size  and  peculiar  shape  of  the  ears  of  V.  bechsteini.  These 
first  bend  outwards  at  an  angle  of  75  degrees,  and  then  turn 
upwards    to    the   perpendicular,    coming  to    a    rounded  point    as 
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shown  in  the  illustration  (text-fig.  20),  which  is  a  woodcut  made 
direct  from  a  photograph  taken  soon  after  death.  This  proves 

how  misleading  are  the  pictures  on  pp.  40,  41  of  '  Bell,''  whose artist  evidently  drew  his  examples  from  dried  skins,  and  that 

naturalist  himself  describes  the  ears  as  ••oval"  which  they  certainly are  not. 

Text-fie.  20. 

VespertUio  bechsteini. 

The  Bat,  when  captured,  showed  itself  to  be  very  wide  awake  : 
it  resented  disturbance  in  the  usual  bat-fashion  by  biting  and 
uttering  a  series  of  querulous  Bcreeches  not  unlike  that  emitted  by 
a  young  child. 

Tins  second  occurrence  of  Bechstein's  Bat  iu  the  British  Islands 
should  now  set  at  rest  any  doubts  that  have  been  expressed  as  to 
its  claim  to  be  a  British  mammal  ;  for  even  so  eminent  an  authority 

a-  Mr.  Lydekker  has  expressed  his  opinion  that  the  species  baa 

•■a  irery  doubtful  claim  to  rank  in  our  fauna."  The  first  examples 
of  this  Bat  which  occurred  in  England  were  taken  many  years  ago 
in  the  New  Forest  bj  Mr.  Millard,  and  are  now  in  the  British 
M  useum. 
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6.  Ou  Australian  and  New  Zealand  Spiders  of  the  Suborder 

Mygalomorpha;1.     By  H.  R.  Hogg,  M.A.,  F.Z.S. 
[Keceived  May  21,  1901.] 

(Text-figures  21-41 .) 

The  suborder  now  dealt  with  is  synonymous  with  M.  Eugene 

Simon's  family  Aviculariida? 2.  Mr.  E.  I.  Pocock,  in  arranging 
the  Indian  genera  of  the  same  8,  raised  the  family  to  a  suborder, 
and  its  subfamilies  to  families,  which,  as  remanets  of  an  older 
era,  is  without  doubt  their  proper  position  relatively  to  most  of 
the  other  families  of  the  Araueoe. 

I  will,  however,  in  the  present  paper,  for  the  sake  of  conveni- 
ence of  reference,  retain  M.  Simon's  nomenclature. 

Owing  to  the  imperfect  state  and  small  number  of  any  fossil 
remains,  the  line  of  descent  of  our  various  families  of  Arachnida 
has  as  yet  been  by  no  means  clearly  established. 

"With  the  single  exception  of  the  genus  Lijphistius  Schiodte,  a 
curious  remanet  in  South-eastern  Asia,  the  5lygalornorph3e  are 
believed  to  contain  the  oldest  forms  of  all  known  Spiders. 

The  representatives  of  the  suborder  in  Australasia  are  especially 
interesting  from  the  fact  that,  being  of  a  simple  form,  they  are 
probably  indicative,  like  much  of  the  rest  of  the  fauna  of  the 
continent,  of  early  types. 

Of  the  seven  subfamilies  into  which  M.  Simon  divides  the 

Aviculariida?  of  the  world,  six  are  represented,  the  absentee 
Paratropidina)  comprising  two  species  only,  from  the  Upper 
Amazon  in  S.  America  and  the  Island  of  St.  Vincent  respectively. 

Those  we  have  to  deal  with  may  be  roughly  distinguished  as 
follows  : — 

A.  No  projecting  claw-tufts.     Three  tarsal  claws. 
a.  A  rastellum,  or  digging  apparatus,  consisting  of  hard 

teeth  on  the  frontal  portion  of  the  upper  mandibular 

joint1  (falx). 
a.  The  cephalic  part  of  the  cephalothorax  rising  abruptly 

from   the  thoracic   part  and   very  highly   arched. 
The  eyes  spread  out  across  nearly  the  whole  frontal 
region.    The  mandibles  projecting  horizontally  from 
the  front  of    and   as   large   as   the  whole    cephalic 
region          ACTiNOPODlN.fi, 

1  I  have  not  included  Tasmanian  species  because,  many  as  are  the  gaps  to  be 
filled  in  our  knowledge  of  what  T  am  now  describing,  we  know  still  less  of  the 
Tasmanian  region,  and  I  am  unhappily  not  in  a  position  to  supplement  that 
knowledge.  As  we  find  to  be  the  case  in  other  orders,  Tasmania  will  no  doubt 
contain  some  forms  which  have  disappeared  on  the  mainland.  Its  northern 
and  western  ranges  have  been  scarcely  investigated  at  all. 

-  Histoire  Naturelle  des  Araignees,  1892,  vol.  i.  p.  65. 
3  Fauna  of  British  India — Arachnida,  1900,  p.  157. 

4  These  teeth,  though  of  somewhat  the  same  nature,  must  not  be  confounded 
with  those  on  the  margin  of  the  iaXx-shcath  underneath,  used  for  preventing 
the  escape  of  prey. 
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/3.  The  cephalic  part  still  arched,  but  not  so  highly.  The 
eyes  collected  in  a  more  or  less  compact  group 
slightly  raised  in  the  centre  of  the  cephalothorax. 
Mandibles  less  formidable       Ctexizin.e. 

b.  No  rastellum,  or  only  slight  hardened  bristles   on    the 
lower  front  part  of  the  falx. 

a.  The   mandibles  normally   long   and    reaching  out  in 
front  horizontally          Diplurin.e. 

/3.  The   mandibles    very    short,   convex  and  horizontal 
near  the  base  only,  thence  inclined  almost  vertically.     Miuin.e. 

B.  Tufts  of  bristles  projecting  beyond  the  anterior  end  of  the 
tarsi ;  the  3rd,  or  lower,  claw  absent. 

a.  A  rastellum,  though  in  some  cases  not  strongly  developed 
{Idiommata).       The    superior    spinnerets    short   and 
stout,  the  3rd  joint  almost  hemispherical          Bakyciielin.e. 

b.  No   rastellum.     The  superior  spinnerets  long  ;    the  2nd 
and  3rd  joints  being  about  the  same  length  as  the  1st .     Aviculariin.e. 

Subfamily  Actikopodisz 

This  is  represented  by  one  genus  only. 

Genus  Eeiodotst  Latreille. 

Eriodon  Latreille,  Diet.  Nouv.  d'Hist.  Nat.  appliquee  aux  Arts, torn.  xxiv.  1804,  p.  134. 
MissuUna  C.  A.  Walckenaer,  Tableaux  des  Araneides,  1805,  p.  8. 
Pachiloscelis  H.  Lucas,  Ann.  Soc.  Ent.  Fr.  vol.  iii.  1834  (ad 

part,  nigripes,  rujipes),  pp.  362-4. 
Sphodros  \\ralclf.  Ins.  Apt.  vol.  i.  1837,  p.  246. 
Eriodon  H.  Lucas,  Ann.  Soc.  Ent.  Fr.  ser.  4,  vol.  v.  1865, 

p.  309,  pi.  8.  fig. 
Olosteroehilws  A.  Ausserer,  Verb,  zool.-bot.  Gres.  Wien,  vol.  xxi. 

1871,  p.  141. 
Therarjretes  Auss.  ibid.  p.  142. 
Eriodon  Latr.,  Auss.  ibid.  p.  142. 
Eriodon  L.  Koch,  Die  Arachu.  Austr.  1873,  p.  454. 
Eriodon  E.  Simon,  Hist.  Nat.  d.  Araign.  vol.  i.  1892,  p.  81. 
The  specimen  on  which  Latreille  founded  this  genus  was  probably 

the  first  spider  brought  from  Australia  to  Europe. 
The  genus  has  not  so  far  been  recorded  outside  the  continent  of 

Australia. 

The  males  are  generally  smaller  than  the  females,  and  often  of 
much  more  brilliant  colouring  about  the  head  and  falces. 

Eleven  species  have  been  described,  in  every  case  from  either  the 
male  only  ur  female  only.  The  evidence  connecting  species  of 
Opposite  sex  either  by  locality  or  similarity  of  some  feature  is 
rather  slight,  but  I  think  they  can  be  reduced  to  eight  at  most. 

Synopsis  of  Species, 
1.      Bjea    all    small    and    of    uboul    the   same    si/.r. 

Bodies    whole-coloured    blaok-browo  (in  fe- 
in  al         2. 

Eyee  of  clearly  \m-v  unequal  site        3. 
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2.  Eyes  sessile,  front  middle  very  minute,  at  least 
4  diameters  apart           E.  form  idabUe  Oauibr.    §  . 

Side  eyes  protuberant,  front  middle  eyes  about 
1  diameter  apart  (sec.  Lucas)           E.  oocatorium  Walck.    £. 

3.  Cephalotborax  and  mandibles  whole-coloured 
brown   or   black-brown  in    male    as    well   as 
female          4. 

Cephalic  part  or  mandibles  bright  scarlet  (in 
male  at  least)           5. 

4.  Front  middle  eyes  upright,  oval,  larger  than 
rear  side.     2nd  and  3rd  pairs  of  legs  of  equal 
length         E.  rugosum  Auss.     <$. 

Front  side  eyes  largest,  middle  eyes  small  and 
round.     3rd  pair  of  legs  longer  than  2nd  in 

female  (sec.  Cambr.)          EL  crassttm  Cambr.      $> . 
Eyes    as    in    preceding.       Cephalic    part    of 
cephalotborax   deeply    pitted   in    male    (sec. 
Cambr.)    (?  Same  as  above.)        E.  granulositm Cambr.  J. 

5.  Cephalic  part  dark  reddish  black.     No  spines 
on  lip  or  in  axilla          E.  incertum  Oambr.     $. 

Cephalic  part  bright  scarlet              6. 
6.  Spines  on  lip  and  maxillae.     4th   pair  of  legs 

longest        E.  insigne  Cambr.     <$ . 
No  spines  on  lip  or  maxilla?,     1st  pair  of  legs 
longest          7. 

7.  Front  middle  eyes   upright,  oval,  black  centre 
on  pale  yellow  iris,  or  (sec.  Rainbow)  brown. 
Stigma  of  palp  in  male  about  twice  the  length  [rf ,  ?£. 
of  bulb       E.  rahrocapitatii/m  Auss. 

Stigma   of   palp    "very   long"    {sec.   Simon). 
(?  Same  as  above)       E.  semicoccineum  Simon. 

Thoracic  part  of  cephalotborax  black,  cephalic  part 
bluish  black.  Abdomen  yellow  above,  or 

yellow  hairs  only, black  beneath.  Characteris- 
tics doubtful  {sec.  Simon)  .  .     ?Same.     Male     E.  nigripes  Lucas. 

and  Female     E.  rufipes  Lucas. 

Eriodon  occatorium  Walck. 

Missulena  occatoria  C.  A.  Walckenaer,  Tableau  des  Araueides, 

p.  8,  pi.  2.  tigs.  11-14  (1805) :  id.  Ins.  Apt.  1837,  vol.  i.  p.  252. 
Eriodon  occatorium  Walck.,  Lucas,  Ann.  Soc.  Eut.  Er.  ser.  4, 

vol.  v.  1865,  p.  309,  pi.  8. 
Eriodon  occatorium  Walck.,  L.  Koch,  Die  Aracbn.  Austr.  1873, 

p.  457. 
The  original  specimen,  female,  from  which  Walckenaer  described 

this  type-species  (sec.  Lucas),  was  the  same  as  that  from  which 
Latreille  formed  the  genus,  the  previous  year,  having  been  brought, 

from  New  Holland  by  M.  F.  Peron1,  naturalist  to  Capt.  Baudiu's 
expedition  with  the  French  ships  '  La  Greographe  '  and  '  La 
Naturaliste,'  in  1802.  They  passed  several  months  refitting  in 
Port  Jackson,  so  probably  the  spider  was  from  Xew  South  Wales. 

In  colour  it  was  brown  all  over. 

Walckenaer  gives  two  drawings  of  the  eyes,  in  one  of  which 
the  front  middle  pair  are  quite  small,  about  three  diameters  apart  ; 

1  Voyage  de  decouvertes  aux  lerres  Au&trales,  redige  par  M.  F.  Peron. Paris,  1807. 
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in  the  other,  somewhat  larger,  one  and  a  half  diameters  apart.  In 
the  former  also  the  rear  side-eyes  are  nearer  together  than  the 
frout  side,  and  iu  the  other  drawing  both  distances  are  the  same. 
The  first  is  from  above,  the  second  from  in  front.  M.  H.  Lucas 

in  a  long  paper  on  the  genus  (loc.  rif.),  in  1865,  saya  that  the  front 
middle  eyes  are  close  together  ;  he  gives  a  drawing  in  which  they 
are  small  and  about  a  diameter  apart.  His  specimen  was  pur- 

chased by  the  Paris  Museum  in  18-59,  and  came  from  'lea  environs 

de  Melbourne ' ;  he  was  able  to  compare  it  with  the  original  type- 
specimen,  then  b'U  years  old  ;  still  his  identification  should  be 
correct.  It  was  20  mm.  long — whether  including  mandibles  or 
not  does  not  appear.  It  is  to  be  hoped  some  fresh  specimens  may 
be  forthcoming  from  Melbourne  or  Sydney. 

In  the  British  Museum  are  two  specimens  from  Hunter  River, 
N.S.W.,  and  Western  Australia  labelled  E.  occatoriurn,  females 
also,  old  dried  specimens  ;  but  they  are  different  from  one  another, 

and  do  not  agree  with  M.  Lucas's  description. 
In  these  the  rear  row  of  eyes  is  shorter  than  the  front.  The 

two  front  middle  are  small,  about  three  diameters  apart,  but  stand 
on  larger  round,  slightly  raised  bases,  which  may  or  may  not 
have  been  originally  part  of  the  eyes,  but  in  the  dried  state  are 
now  clearly  separable  from  the  seeing  part.  This  probably 
accounts  for  the  discrepancies  above  mentioned.  The  side-eyes 
are  all  slightly  raised. 

The  colour  is  a  uniform  rich  dark  brown,  the  mandibles  black- 
brown,  and  the  cephalothorax  smooth  and  shiny. 

In  the  largest  there  are  11  teeth  on  the  inner  margin  of  the 
falx-sheath,  9  on  the  outer,  and  about  13  smaller  in  two  inter- 

mediate rows. 

On  the  superior  tarsal  claws  are  2  or  3  rather  long  pectinations 
about  the  middle  of  the  shaft  and  1  on  the  inferior.  There  are 

numerous  spines  on  lip  and  base  of  maxillae. 
The  measurements  of  the  largest  of  the  above  in  millimetres 

are  as  follows  : — Long. 
Broad. 

Cephalothorax 9 

9i 

Abdomen 6 

6"
 

5 

Patella Metatarsus 

Mandibles 7 

Trochanter 
Coxa.    &  femur. iv  tibia. &  tarsus. 

Legs     .. 
1. 

4             7 6 
5.V       = 

221 

2. 

4             7 6 

5"
 

22 
:;. 

4             7 

.V, 

">.',        = 

22 

4. 
4 A 

6"        = 

2.V, 

Palpi 3            (i 

~> 

3         = 

17
" 

i  this  spec i  ini'ii :  the  teeth  on the   falx-shealh    are 
numerous, 

pectinations  on  tana]  claws  few,  posterior  leg-  relatively  longer, 
and  -pmes  on  lip  and  maxillae  numerous. 

These  two  are  more  likely  the  female  (unknown)  of  A',  rubro- 
capitatum  A.use.  and  of  A',  craatutn  Oambr.  res]   fcively. 
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Eriodon  formidabile  Cainbr. 

Eriodon  formidabile  Eev.  0.  P.  Cambridge,  Journ.  Linn.  Soc, 

Zool.  vol.  x.  1868,  p.  260  ;  L.  Koc-b,  Die  Arachn.  Austr.  187:}, 

p.  454. 
This  was  described  by  Mr.  Cambridge  from  an  old  dried  speci- 

men in  the  Hope  Museum  at  Oxford,  which  had  lost  its  palpi  and 
hind  legs.     He  gives  its  length  as  12|  lines  (or  26  mm.). 

There  is  a  mutilated  specimen  in  the  National  Museum  of 
Victoria,  Melbourne,  which  I  attribute  to  the  same. 

It  is  very  similar  to  E.  occatorium  both  in  colouring  (dark 
chocolate)  and  eyes.  The  front  middle  pair  are  very  minute,  about 
four  diameters  apart.  The  eyes,  which  are  all  small,  seem  more 
sessile,  the  front  and  rear  rows  about  equal  in  length,  and  the 

middle  eyes  of  rear  row  nearer  to  the  side-eyes  of  same  than 
to  the  front  middle.  Front  row  in  a  straight  line.  The  whole 
creature  is  larger  than  the  foregoing,  and  the  species  are  probably 
distinct. 

Mr.  Cambridge  says  his  specimen  had  six  spinnerets,  which,  if 
correct,  would  make  it  differ  from  the  rest  of  the  genus.  But  old  <  I  it 
specimens  are  very  difficult  to  handle  and  apt  to  be  deceptive.  In 
the  female  I  examined  the  rear  half  of  the  abdomen  was  destroyed. 

Localitif.  Swan  Hill  (Eiver  Murray),  Victoria. 

Eriodo>"  crassum  Cambr. 
Eriodon  crassum  Eev.  O.  P.  Cambridge,  Journ.  Linn.  Soc,  Zool. 

vol.  x.  1868,  p.  269 ;  L.  Koch,  Die  Arachn.  Austr.  1873,  p.  456. 
This  again  is  very  like  E.  occatorium  (sec.  Cambr.),  but  smaller, 

7|  lines.  The  front  side-eyes  twice  the  diameter  of  front  middle. 
Legs  4, 3,  2, 1.  Eemale  from  Swan  Eiver,  W.  Austr.  (Hope  Mus., 
Oxford). 

The  specimen  in  Brit.  Mus.  labelled  as  E.  occatorium  ?,  men- 
tioned above,  has  the  1st,  2nd,  and  3rd  pairs  of  legs  all  about  equal 

length,  but,  coming  from  the  same  locality  and  in  other  respects 
agreeing  with  the  description  of  this  species,  I  think  it  must  be 
taken  to  be  the  same. 

Eriodon  granulosum  Cambr. 

Eriodon  granulosum  Eev.  O.  P.  Cambridge,  Journ.  Linn.  Soc, 
Zool.  vol.  x.  1868,  p.  268 ;  L.  Koch,  Die  Arachn.  Austr.  1873, 

p.  455. 
Male.  Length  7  lines.  Swan  Eiver,  W.  Austr.  (Hope  Mus., 

Oxford),  sec.  Cambridge. 
Cephalothorax  black  above  and  below,  as  also  legs  and  palpi. 

Eves,  as  drawn,  very  similar  to  those  of  E.  crassum.  Ealces  as  long 
as  cephalothorax.  strong  black  spines  at  upper  extremity.  Legs 
long,  4,  3,  2, 1,  « ith  black  hairs;  black  spines  on  underside  of  meta- 

tarsi and  tibiae.  Margin  of  cephalothorax  and  caput  rough  and 
granulose  (a  common  feature  in  males  of  this  genus).  Male  palp 
with  a  double  bulb  and  stigma  of  about  the  same  length. 

This  reads  very  much  like  the  male  of  the  preceding. 
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Eriodon  insigne  Cambr.     (Text-fig.  21,  figs,  a,  &.) 
Eriodon  inaigne  Rev.  O.  P.  Cambridge,  Ann.   Mag.   Nat.  Hist, 

ser.  4,  vol.  xix.  1877,  p.  29. 

Cephalic  part  of  cephalothorax  and  mandibles  bright  scarlet ; 
thoracic  part  black.  Abdomen  black.  Thoracic  fovea  deep  and 
strongly  procurved.  Front  middle  eyes  largest,  oval,  upright, 
close  together.  Rear  middle  eyes  nearer  to  rear  side  than  to  front 
middle.  Scopulaon  tarsus  and  two-thirds  of  metatarsus  of  3rd  and 
4th  pairs  of  legs.  Superior  claws  lightly  pectinated,  5  or  6  on 
inner,  3  on  outer;   2  on  inferior.      8  teeth  on  inner  falx-edge. 

Text-fig.  21. 

Eriodon  rugosum.    o.  Male  palp. 
K.  inaigne.     «.  Eye?,     b.  Male  palp. 

4  on  lower  part  of  outer,  and  5  very  small  intermediate  at  lower 
end.  Club-shaped  spines  on  lip  and  lower  inner  edge  of  maxilla?. 
A  rather  large  protuberance  on  the  inner  fore  corner  of  maxilla. 
Trochantal  joint  of  rnaxillfe  long  and  cylindrical.  Posterior 
Bternal  -igilla?.  large  and  removed  from  margin.  Forehead  slightly 
granulated,  not  so  much  as  E.  incertum. 

I  have  Beveral  of  these  males  from  Dimboola,  Victoria,  but  no 
females  thai  I  can  attribute  as  cospecific  with  them. 

The  males  of  E.  insigm  Cambr.,  /-'.  incertum  Cambr.,  E,  rubro- 
capitatum  A.U88.,  and  apparently  /'.  semicoccineum  Simon,  are  all 
very  much  alike,  with  their  black  thoracic  part,  abdomen,  and  legs, 
and  Bcarlel  head  and  mandibles.  No  scarlet-coloured  females  have 

been  found;  probablj  they  are  of  the  normal  black-brown  or 
chocolate  colour,  and  maj  qo1  differ  even  bo  much  as  the  male-. 
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Of  the  four  species  known  to  me  I  have  figured  the  palps,  the 
hulb  and  stigma  of  which  will  be  seen  to  be  of  a  somewhat  similar 
type,  the  latter  nearly  straight,  from  once  and  a  half  to  twice  the 
length  of  the  bulb. 

Measurements  in  millimetres. 

Long.        Broad, 

Cephalothorax     ....         4.4  5 
Abdomen    4  3 .! 

Tat.  &      Metat. 
Coxa.     Tr.  &fem.      tib.  &tars. 

Legs           1.         2!  6  44  4|       =       174 

2.  2|  5  4"  4         =       15] 3.  24.  5  4  4|       =       10 
Or  4, 1,3,2.     4.         24           6             44  5  =       18 

Palpi    If        2  &  4         5  1  =       13f 

Eriodon  incertum  Cambr.     (Text-tig.  22.) 
Eriodon  incertum  Eev.  O.  P.  Cambridge,  Ann.  Mag.  Nat.  Hist, 

ser.  4,  vol.  xix.  1877,  p.  30. 
Text-fig.  22. 

Eriodon  incertum.     a.  Eyes.     b.  Male  palp. 

Described  from  a  male  from  Swan  Eiver. 

Cephalic  part  of  cephalothorax  dark  reddish  black  ;  mandibles 

bright  scarlet;  thoracic  part  black.     Abdomen  black-brown. 

Thoracic  fovea  very  deep  and  procurved.  8  teeth  on  inner  falx- 
edge  ;   5  teeth  on  outer  falx-edge,  and  bunch  of  about  7  small 
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intermediate  at  lower  end,  away  from  fang.  There  are  no  spines 
on  lip  or  maxillae. 

Eyes  :  the  front  middle  are  the  largest,  oval,  inclined  to  one 
another,  hases  half  their  short  diameter  apart.  Side-eyes  ahout 
equal  in  size,  in  length  equal  the  short  diameter  of  front  middle 
eves.  The  cephalic  part  above  the  eyes  is  deeply  pitted  with 
numerous  coarse  indentations. 

The  rastellum  is  on  a  pad  on  the  inner  side  of  the  falx.  The 
sternal  sigillne  are  large,  away  from  margin,  and  the  same  as  in 
E.  insigne  and  E.  rubrocapitatum. 

A  thick  low  undivided  scopula  on  tarsus  and  metatarsus  iii.  and 
iv.  reaches  nearly  to  the  base  of  the  latter.  There  are  5  pectinations 
ou  superior  inner  tarsal  claw,  3  on  outer,  and  3  short  on  inferior. 

These  particulars  are  from  a  male  from  Perth  (H.  W.  J.  Turner) 
in  the  British  Museum. 

Measurements  in  millimetres. 

Cephalothorax 
Abdomen     .  . 

Long.        Broad. 
5             6 

51-           5 Pat.  & Metat. 
Coxa.      Tr.  &  fem. 

tib. 
&  tars. 

Legs      1.  21          5| 
2.  2|          5 

5 41 
4 

= 

171 

16 
3.         21           5 4 4 = 

151 

Or  1,4,2,3. 4.         21           5 

41 
41 

= 

16£ 

Palpi          If       2  &  4 

6} 

1 = 

14 

Eeiodon  rugosum  Auss.     (Text-fig.  21  c,  p.  223.) 

Eriodon  rugosum  Auss.,  Verh.  der  k.k.  zool.-bot.  Ges.  Wien, 
Baud  xxv.  1875,  p.  141,  Taf.  v.  figs.  5  &  6.     A  male  from  Australia. 

One  male,  Keyserling  Coll.,  British  Museum.  Total  length 
14  mm. 

The  front  side- eyes  ai'e  largest  and  oval.  The  front  middle  are 
likewise  oval,  long  diameter  vertical,  slightly  smaller ;  their  short 
diameter  apart. 

The  whole  cephalothorax  and  mandibles  are  deep  black,  the  legs 
and  palpi  inclining  to  reddish  brown — the  colour  of  E.  occatorium, 
from  which  however  the  eyes  differ  entirely.  The  abdomen 
considerably  overhangs  the  cephalothorax. 

Measurements  in  millimetres. 

Long.        Broad. 
Ceph.  (without  mandibles)   .  .  7  7 
Abdomen       (i.1,  5 
Mandibles    4 

Pat.  &      Metat. 
Coxa.     Tr.  &  fem.      tib.         &  tars. 

Legs             1.         2\  v            i'.  4^  =  17 
2.         >/},  5"           4"  4"  =  151 
8.         24  5             4  4  =  If..' 

Or  4,  1,2,3.     4.         2]  6             5  6  =  181 

Palpi       2}  6             5  \\  =  14" Pboo,  Zool.  800.— 1901,  Vol,  EL  No.  XV.  15 
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Ebiodon  rubrocapitatum  Auss.     (Text-fig.  23.) 

From  the  specimen  in  Keyserling  Coll.,  Brit.  Mus.,  I  take  the 
following  particulars. 

Cephalic  part  of  cephalothorax  and  mandibles  rather  brownish 
red;    thoracic  part  black.      Legs   and  palpi  lighter  brown  than 

Text-fig.  23. 

Eriodon  rubrocapitatum.      a.  Eyes   of   male.      b.   Eyes    of   female    (labelled 
E.  occatorium),  probably  female  of  this,     c,  d.  Left  and  right  male  palps. 

latter  (not  so  bright  as  E.  insigne),  but  the  specimen  is  old  and 

may  have  lost  its  colour  somewhat.  Thoracic  fovea  deep  and  pro- 
curved.  Sternal  sigillae  removed  from  margin  ;  posterior  pair 
very  large  :  anterior  pair  small  and  on  sternum  below  lip-fold. 
Scopula  on  tarsus  and  lower  two-thirds  of  metatarsus  iii  and  iv. 
3  large  and  5  small  teeth  on  inner  edge  of  falx-sheath,  2  large  and 
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2  small  near  lower  part  of  outer  edge ;  intermediate  row  of  4  very 
small  at  lower  end  of  same.  About  5  or  6  pectinations  on  outer 
superior  tarsal  claws,  3  on  inferior ;  4  or  6  pectinations  on  inner 
superior  tarsal  claws.  No  club-shaped  spines  on  lip  or  maxillre. 
Female  below  has  spines  on  both.  The  front  middle  eyes  are 
small,  on  pale  yellow  prominences  (Mr.  Eainbow  says  brown). 
The  tibial  joint  of  palp  is  unusually  long  and  swollen  in  the 
middle.  The  trochantal  joint  of  same  is  also  unusually  long 
(as  in  E.  insigne  and  E.  incertum). 

Mr.  Eainbow,  of  Sydney,  describes  a  male  from  Menindie, 
N.S.W.,  which  is  the  same  as  this  one  labelled  Australia  only. 

Measurements  in  millimetres. 

Long.        Broad. 
Cephalothorax     . .         5  6 
Abdomen               4  4 

Pat.&  Metat. 
Coxa.  Tr.&fem.  tib.  &tars. 

Legs           1.         2  6  51  5  =  18£ 

2.  2  51  5"  5  =  m 
3.  2  4  4  4  =  14^ 
4.  2  5i  5  5  =  17-1 

Palpi           H  2&41  7  1  =  16 

A  female  in  British  Museum,  with  eyes  the  same,  dark  centre  on 

pale  yellowish  brown,  measures  : — 

Long.  Broad. 
Cephalothorax     . .          7^  9 
Abdomen              11  10 
Mandibles       5  4  each. 

Pat.  &  Metat. 
Ooxa.  Tr.  &  fem.  tib.  &  tars. 

Legs          1.        3  7  s>\          4|  =  20 
2.  3  6  51          41  =  19 
3.  3  7  51          5  =  201 

4.  31  8  6|           51  =  23} 
Palpi           3  51  5             3  =  16} 

Eeiodon  :sigiupes  Lucas  (sec.  Simon). 

Pachi/loscelis  nigripes  Lucas,  Ann.  Soc.  Ent.  Fr.  vol.  iii.  1834, 

p.  364,  pi.  vii.  figs.  1  &  2. 
Sphodroi  abboti  Walck.  Ins.  Apt.  vol.  i.  1837,  p.  243. 
Eriod&n  nigripes  E.  Simon,  Hist.  Nat.  d.  Araign.  vol.  i.  1892, 

p.  81  note. 
Described  as  from  Brazil.    M.  Simon,  however,  thinks  that  this  is 

15* 
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probably  a  mistake,  as  on  examination  of  Lucas's  type  of  the  above- 
named  species,  he  finds  it  to  be  a  male  Eriodan. 

He  further  ascertained  that  Sphodros  abboti  Walck.  (loc.  cit.) 
was  described  from  the  same  specimen. 

The  cephalothorax  is  described  as  black,  the  cephalic  part  blue- 
black,  the  abdomen  yellow  above  and  black  underneath. 

M.  Lucas  at  the  same  time  described  a  female  as  P.  rufipes 

(he.  cit.),  which  from  the  colouring  (black  all  over,  bluish  head- 
part,  yellow  hairs  on  abdomen)  would  appear  to  be  the  female  of 
the  above. 

The  rear  middle  eyes  are  depicted  in  this  female  as  close  up  to 
the  rear  side,  while  in  the  male  they  are  about  half-way,  which 
may  doubtless  have  led  M.  Simon  to  reject  it  as  cospecific  ;  the 
drawings  given  of  details  of  other  parts,  however,  are  clearly  not 
to  be  taken  too  literally.  Of  course  there  is  the  doubt  as  to  its 
locality,  and  it  has  not  been  recognized  since. 

Eriodon  semicoccixeum  Simon. 

Eriodon  semicoccineum  Simon,  Liste  der  Arachn.  der  Semon'schen 
Sammlung  in  Australien  und  dem  Malayischen  Archipel  (E.  Simon, 
1896). 

Black,  with  cephalic  part  and  mandibles  red  ;  9  mm.  long.  From 
Burnett  Kiver,  Queensland. 

From  M.  Simon's  description  (loc.  cit.)  it  is  not  clear  that  this 
differs  from  E.  rv.broeapitatum  Auss.,  unless  the  "  very  long, 
straight,  thin  "  palpal  stigma  mentioned  means  something  more 
than  about  twice  the  length  of  the  bulb. 

Subfamily  Migini. 

This  subfamily  is  represented  only  by  the  genus  Migas~L.  Koch, which  is  confined  to  New  Zealand.  Unlike  the  other  members  of 

the  family,  the  mandibles  are  short,  convex,  kneed  at  the  base  and 
thence  almost  vertical.  The  thoracic  fovea  is  recurved,  and  the 

front  row  of  eyes  (sec.  Koch)  straight  or  (sec.  Goyen")  procurved. 
The  New  Zealand  species  are  unknown  to  me.  I  recorded  a  muti- 

lated specimen  from  Central  Australia  (Horn  Expedition,  Zool. 
vol.  ii.  p.  334)  as  probably  M.  paradoxus  L.  K. ;  but  on  recon- 

sidering my  notes  I  feel  sure  that  it  must  be  a  new  genus — to  be 
described  when  more  material  is  available. 

Genus  Migas  L.  Koch. 

Migas  L.  Koch,  Die  Arachn.  Austr.  1873,  p.  467 ;   E.  Simon. 
Hist.  Xat.  d.  Araign.  vol.  i.  1892,  p.  84. 

Type,  M.  paradoxus  L.  Koch. 
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Migas  paradoxus  L.  Koch  (loc.  cit.). 

Front  row  of  eyes  straight ;  a  remarkable  double  row  of  spines 
on  metatarsus  iv. 

Female  from  Auckland. 

Migas  distinutus  Cambr. 

(Female.)  Rev.  O.  P.  Cambridge,  Proc.  Zool.  Soc.  Lond.  1879, 

p.  733. 
(Male.)  P.  Goyen,  Proc.  New  Zealand  Inst.  vol.  xix.  1886, 

p.  210. 
{Sec.  Goyen).  Both  rows  of  eyes  procurved.  No  spines  on  lip 

or  maxillae.     Length  9  mm. 

Locality.  At  the  back  of  the  sea-beach  between  Duuedin  and 
Oamaru,  Otago. 

Migas  sandageri  Goyen. 

Migas  sandageri  Goveri,  Proc.  N.  Z.  Inst.  vol.  xxiii.  1890, 

p.  123. 
(Sec.  Goyen.)  Both  rows  of  eyes  procurved.  Lip  and  maxillae 

studded  with  spines.     Length  9  mm. 

"Weaves  a  nest  on  trunks  of  trees. 
Locality.  Mokohinou  Islands. 

Subfamily  Ctenizinje. 

Three  claws  and  a  rastellum.  Eyes  on  a  more  or  less  raised 
prominence  in  the  centre  of  the  frontal  area. 

Of  the  six  groups  into  which  M.  Simon  divides  this  subfamily 
we  have  only  three  into  which  any  of  our  genera  can  fall. 

Idiopea — in  which  the  front  side-eyes  are  brought  so  far  forward 
as  to  be  separated  from  the  others  ;  Oyrtauchenieos  and  Nemesiew, 
which  M.  Simon  separates  on  the  procurvedness  or  straightness 
of  the  thoracic  fovea,  and  these  so  overlap  the  borders  that  no 
satisfactory  dividing  line  between  the  groups  can  be  drawn. 

Synopsis  of  Genera. 
1.  Rear    middle    eyes  at    least   two    of  their    longer 

diameters  distant  from  the  rear  side-eyes          2. 
Rear    middle   eyes     not    more    than    their    longer 

diameter  from  the  rear  side-eyes         3. 
2.  Abdomen  coriaceous,  wrinkled,  short  spines  on  back. 

Anterior  lateral  eyes  brought  forward  to  margin 
of  clypeus  (as  in  Idiups)  and  not  more  than  their 
diameter  apart       Idfatoma  Auss. 

Abdomen  clothed  With  rather  thick  and  Long  hair  ...       4. 
4.  Rear  row  of  eyes  procurved  ;  long  spinet   09   the 

upper  side  of  the  abdomen   inidiopa  Pocock. 
Rear  row  of  eyee  recurred           6. 

5.  Oephalothorax  only  very  slightly  longer  than  broad     Euoyrtopa  Pocock. 
Cephalothorax  one  third  longer  than  broad          Aganippe  Cambr. 
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Lip  broader  than  long.     Thoracic  fovea  deep  and 

strongly   procurved.       Posterior  sternal   sigillas 
large   and  removed    from   margin.     Long    thin 
spines  on  upper  and  under  side  of  abdomen      ...     Maoriana,  nov.  gen. 

Lip   nearly    square.      Thoracic   fovea    straight  or 
only  slightly  divergent  therefrom.    Sternal  sigillaj 
moderate  in  size  and  marginal       Arbanitis  L.  Koch. 

Genus  Idiosojia  Ausserer. 

Tdiosoma  Ausserer,  Verh.  z.-b.  Ges.  Wien,  1871,  p.  150. 
Acanthodon  Guerin,  E.  Simon,  Hist.  Nat.  d.  Araign.  vol.  i.  1892, 

p.  91. Idiosoma  Auss.,  E.  I.  Pocock,  Ann.  &  Mag.  Nat.  Hist.  ser.  6, 
vol.  xix.  1897,  p.  109. 

Attached  by  M.  Simon  to  the  genus  Acantliodon  and  group 
Idiopeo',  to  which  the  position  of  its  front  side-eyes  entitles  it. 
The  rear  side-eyes  are,  however,  at  least  twice  the  diameter  of  the 
front  middle  instead  of  nearly  equal,  and  the  lip  broader  than 
long,  instead  of  equally  so.  No  spines  on  lip,  instead  of  a  row  of 
a  few  large  ones.  I  think,  therefore,  that  Mr.  Pocock  is  right  in 

restoring  Ausserer's  genus. 
Type,  /.  sigiUatum. 

Idiosoma  sigillatum  Cambr. 

Idiosoma  sigillatum  Cambr.,  R.  I.  Pocock,  loc.  cit. 
Idiops  sigillatus  Cambr.  Proc.  Zool.  Soc.  1870,  p.  105,  pi.  viii. 

tig.  2. 
This,  the  only  species  of  the  genus,  was  described  originally 

from  a  male  from  Perth,  W.A.  However,  a  female  was  received 
by  the  British  Museum  from  the  same  neighbourhood  a  few  years 
since,  from  which  I  have  taken  the  following  few  points  in  addition 
to  those  published  by  Mr.  Pocock. 

Teeth  on  inner  falx-edge       7 
„        outer        „      4 

3  smaller  intermediate  at  lower  end. 

Measurements  in  millimetres. 

Long.  Broad. 
Cephalothorax     . .         8  6 
Abdomen             11  9 
Mandibles              4 

Pat.  &  Metat. 
Coxa.     Tr.  &  fern.       tib.  &  tars. 

Legs            1.         3  6  5±  4 
2.  3  5|  5  4 
3.  3  5  4|  4 

Or  4, 1,2, 3.    4.        3            6            7            5| 
Palpi              3|  5  5  3| 

=  18| 
=  m 
=  2l| 

=  171 
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G-enus  Aganippe  Cambr. 

Aganippe  Cambr.  Ann.  &  Mag.  Nat.  Hist.  ser.  4,  vol.  xix.  1877, 
p.  28  ;  Simon,  Hist.  Nat.  d.  Araign.  vol.  i.  p.  106  (1892);  Pocock, 
Ann.  &  Mag.  Nat.  Hist.  ser.  6,  vol.  xvi.  1S95,  p.  223;  id.  ibid, 
vol.  xix.  1897,  p.  112. 

Type,  Agaxippe  subtbistis  Cambr.,  he.  cit. 

Described  from  a  dried  specimen  in  the  British  Museum  received 
from  Adelaide  (S.  Australia),  and  not  recorded  since. 

The  cephalothorax  and  legs  are  bright  chestnut-brown ;  the  eye- 
space  and  mandibles  darker  reddish  brown  ;  abdomen  reddish  brown, 
rough  and  hairy.  The  sternum  is  pyriform,  broadest  behind. 
The  posterior  sternal  sigillse  large  and  removed  from  the  margin  ; 
a  smaller  pair  between  these  and  the  anterior  margin  of  sternum. 
The  sternum  and  coxa?  are  copiously  pitted. 

The  lip  is  small,  as  long  as  broad.  Club-shaped  spines  on  base 
of  maxillae,  none  visible  on  lip. 

In  this  the  rastellum  extends  in  three  rows  of  teeth  right  across 
the  lower  end  of  falx. 

Measurements  in  millimetres. 
Long. 

Cephalothorax     .  .       12 
Abdomen             11 
Mandibles               8  falx. 

5  fang, 

Coxa.     Ti 

Legs            1.         5 
2.  4 
3.  4 

Or  4, 1,2,3.    4.         5 
Palpi             5^ 

9 

91 

Tib.& Metat. '.  &  fern. 

pat. 

&  tars. 

Q1 

y2 

82 

54 
8 8 

5| 

71 

'  2 

7 6 10 
H 84 

H 4 4 

28  \ 

251 

24 

33 
23 

Genus  Axidiops  Pocock. 

Anidiops  Pocock,  Ann.  &  Mag.  Nat.  Hist.  ser.  6,  vol.  xix.  1897, 

p.  114. 
Type,  Antdiops  maxsteidgei  Pocock,  he.  cit. 
Described  from  a  dried  female  specimen  from  Lawlers,  East 

Murchison,  W.A.,  and  not  since  recorded. 
The  front  middle  eyes  are  yellow  with  black  centres,  their 

diameter  apart.  The  rear  side-eyes  art;  largest,  two  thirds  diameter 
of  front  middle.  The  rear  row  strongly  proourved.  The  front 
side-eyes  project  beyond  the  margin  of  the  carapace,  aud  are  their 
diameter  apart,  one  third  more  than  front  middle. 

Rastellum  along  inner  front  of  fa!\  and  over  rather  large  area 
ehind  same. 
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Measurements  in  millimetres. 

Long.  Broad. 
Cephalothorax     . .         9  7 
Abdomen               8  6^ 
Mandibles              6 

Pat.  &       Metat 
Coxa.  Tr.  &  fern.  tib. 

Legs            1.         4  6£  6' 

2.         3±  6  6" 3          3  6  5 
4.         3|  n  7i 

Palpi             5"  6|  6g 

&  tars. 

&i 

= 

22| 

4., 

= 20 
5 = 19 

7^ 

2 
= 26 

4 = 22 

Genus  Euctrtops  Pocock. 

Aganippe  Carabr.  (ad  partem,  latior),  Ann.  &  Mag.  Xat.  Hist, 
ser.  4,  vol.  xix.  1877,  p.  29,  pi.  vi.  fig.  4. 

Excyrtops  Pocock,  Ann.  &  Mag.  Nat.  Hist.  ser.  6,  vol.  xix.  1897, 

p.  113. 

Euctrtops  latior  Cambr.,  lot.  cit. 

Removed  by  Mr.  Pocock  from  Aganippe  in  consequence  of  a 
difference,  which  he  considers  sufficient,  in  the  arrangement  of 
the  eyes  iu  the  type,  and  only,  species  from  that  of  Aganippe 
si'htristis  Cambr. 

There  does  not  appear  to  me  much  difference  beyond  that  the 
rear  row  is  rather  more  recurved,  and  the  front  middle  eyes  equal 
in  ̂ ize  to  the  rear  middle,  instead  of  larger.  The  four  side-eyes 
are  also  equal,  14  diameter  of  the  medians,  and  they  are  all  slightly 
raised  on  low  tubercles.  However,  in  Eucyrtops  the  cephalothorax 
is  broad  er,  apparently  the  reason  of  its  specific  name. 

Type  (in  British  Museum),  one  dried  female  from  Perth.  W.  A. 
Not  recorded  since. 

Measurements  in  millimetres. 

Cephalothorax Abdomen     . .  . 

Mandibles      -  - 

Long. 
94 

7'
 

5 

Broad. 
9 
54 

1. 

2. 

3. 
4. 

Coxa. 
4 

n 
4 

Tr.  k  fern. 

'J2 
°2 

5~
 

'2 

Pat.  k 

tib. 
6 
6 

°2 

7 

Metat. 
&  tars. 

5| 5j 

5 
6 

Or  4,  1, 

Palpi   . .  . 
2,3. 

44 

H 

b\ 

** 

=  21 
=  204 
=  19 

as  241 
=  20 
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Genus  Aeb.otitis  L.  Koch. 

Phohuon  L.  Koch  (nom.  prcBocc.),  Arachn.  Austr.  1873,  p.  472. 
Arbanitis  L.  Koch,  Arachn.  Austr.  IS 74,  p.  491. 
Arbanitis  E.  Simon,  Hist.  Nat.  d.  Araign.  vol.  i.  p.  115  (1892). 

Arbanitis  differs  primarily  from  Nemesia  (sec.  Simon)  in  having 
the  pectinations  on  the  tarsal  claws  in  one  row  instead  of  two. 
Judged  by  this  standard,  all  the  species  from  Australia  and  New 
Zealand  described  under  the  two  genera  must  be  included  in  the 
former. 

M.  Simon  has  already  removed  X.  gilliesii ;  and  as  Mr. 

Urquhart's  description  of  his  X.  hirlrii  is  apparently  clear  on  the 
point,  though  he  does  not  state  it  directly,  that  must  also  follow 
suit. 

Type,  A.  longipes  L.  Koch. 

Synopsis  of  Species. 
1.  Middle  eyes  of  front  row  about  i  diameter  apart 

(sec.  L.  Koch)       A.  longipes  L.  Koch. 
Middle  eyes  of  front  row  more  nearly  l&  diameter 

apart         2. 
2.  Cephalothorax  of  adult  (tf  or  5)  not  exceeding 

about  6  mm.  in  length  (sec.  Canibr.  &  Groyen).     A.  huttonii  Cambr. 
Cepbalothorax  of  adult  (J  or  $)  8-14  mm.  in 

length       3. 
3.  No  club-shaped  spines  on  lip       A.  gilliesii  Cambr. 

Lip  covered  with  small  papillae,  or  club-shaped 
spines  (sec.  Urq.)... if  coming  tuithin  subfamily...     A.  kirkii  Urq. 

Aebaxitis  gilliesii  Cambr.     (Text-fig.  24,  a,  b.) 

Arbanitis  gilliesii  Cambr..  Simon,  Hist.  Nat.  d.  Araign.  vol.  i. 
p.  115  (1892). 

Nemesia  gilliesii  Cambr.  Trans.  N.  Z.  Inst.  vol.  x.  (1877)  p.  2S4, 

plate  x. 
Nemesia  gilliesii  Cambr.,  A.  T.  Urquhart,  Trans.  N.  Z.  Inst, 

vol.  xxiv.  (1891)  p.  221. 

A  female  sent  me  by  Prof.  Dendy  from  Christchurch,  N.Z., 
I  attribute  to  this  species,  the  colouring  and  pattern  agreeing. 
Mr.  Cambridge  described  his  species  from  one  male  and  two 
females  sent  by  Captain  Hutton  from  Oamaru,  Otago. 

The  thoracic  fovea  is  straight,  or  slightly  recurved.  Mr.  Cam- 
bridge draws  his  procurved,  but  does  not  mention  the  point.  The 

scopukc  on  tarsus  and  metatarsus  of  two  front  pairs  of  lege  are 
thick  and  undivided.  With  three  long  single  spines  in  the 
scopulao  of  the  metatarsus;  none  on  tarsus.  Ou  the  two  pos- 

terior pairs  there  are  a  good  many  short  spines  on  the  underside 
of  the  tarsus,  and  a  row  on  the  anterior  end  of  metatarsus.  There 

are  very  long  bristle-  on  the  anterior  end  and  sides  of  the  sternum  ; 
bristles,  but  no  club-shaped  spines,  on  the  lip,  which  Is  as  broad 
as  long,  square  in  front,  and  Bunk  below  the  maxilla'.    There 
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is  a  bunch  of  club-sbaped  spines  on  inner  side  of  base  of  the 
latter. 

The  front  middle  eyes  are  \\  diameter  apart,  they  are  wholly 
above  the  highest  point  of  the  side-eyes,  which  are  twice  their 
diameter,  and  the  same  distance  away  from  both  front  middle  and 
rear  side-eyes.  The  rear  row  is  recurved,  the  side-eyes  being  \\ 
diameter  of  front  middle.  The  whole  eye-space  is  twice  as  long 
as  broad,  the  sides  being  parallel,  and  the  front  side-eyes  are 
their  long  diameter  removed  from  the  margin  of  the  clypeus. 

Text-fig.  24. 

Arbanitis  gilliesii.     a.  Eyes.     h.  Rear  tarsal  claws. 
Supposed  A.  huttoni.    c.  Rear  tarsal  claws. 

The  outer  superior  tarsal  claw  has  two  very  long  pectinations 
between  two  shorter,  and  the  inner  claw  two  long  and  one  short 
intermediate  ;  none  on  the  inferior  claw  ;  one  large  at  base  of  palpal 
claw  :  this  is  on  front  edge  of  the  tarsus-end,  and  not,  as  Mr. 
Cambridge  draws  it,  close  up  to  the  other  claws. 

The  inferior  mammillae  are  one  diameter  apart.  The  superior 
have  the  first  joint  longest  and  stoutest,  the  second  one  fourth  its 
length,  the  third  conical,  rounded  at  the  end,  the  same  length  as 
the  second. 

There  are  fine  spines  on  both  upper  and  under  side  of  the 
abdomen. 
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Measurements  in  millimetres. 

Long.        Broad. 
Cephalothorax     .  .         14  11 
Abdomen               15  10 

Mandibles       Si- 
Tib.  &       Metat, 

Coxa.     Tr.  &.  fern,      pat.  &  tars. 

Legs            1.         6  11  10i  gi       =       36 
2.  b\        10  9i  8         =       33 

3.  5"  81  8"  7*       =       29 
4.  51        111         13  111       =       41| 

Palpi             6"           8"           7  5"        =       26 
One  female  in  British  Museum  from  J.  V.  Jennings,  Otago, 

1891,  differs  slightly  in  the  following  particulars. 
Eyes  the  same  as  the  foregoing  (supposed  A.  gilliesii),  but 

distauce  between  the  front  side  pair  and  the  margin  of  the  clypeus 
rather  narrower.  Thoracic  fovea  deeper  and  slightly  procurved. 
The  Eev.  O.  P.  Cambridge  draws  his  recurved,  but  does  not 
mention  it  in  his  description.  Xo  spines  on  the  back  of  the 
abdomen,  aud  only  a  few  light  bristly  ones  in  two  of  the  folds  on 
the  underside.  Anterior  abdominal  (genital)  fold  double — the 
same  in  both  species.  Sternal  sigillse  about  the  same  size  and  mar~ 
ginal.  The  two  rear  coxae  not  quite  contiguous.  Spinnerets 
about  the  same  as  foregoing. 

Three  small  spines  at  front  end  of  tarsus  i.  &  ii.  One  larger 

pair  at  antei'ior  end  of  metatarsus  i.  &  ii.,  and  two  single  in  the 
middle  and  at  the  posterior  end.  A  single  row  of  large  teeth 
(about  eight)  on  inner  falx-edge.  The  inner  superior  claw  of 
tarsus  iv.  has  about  the  middle  one  very  long  pectination,  with 
another  a  good  deal  shorter  nearer  to  the  base,  and  a  very  small 
one  between.  On  the  outer  claw  is  a  long  one  near  the  base, 
followed  by  two  short,  and  on  the  other  side  higher  up  one  very 
long  and  one  short — a  sort  of  rudimentary  double  pectination. 
This  might,  however,  almost  equally  well  be  a  rudimental  row 
crossing  the  claw,  as  in  the  Diplurince.  On  the  other  claws  the 
pectinations  are  all  single. 

Measurements  in  millimetres. 
Long. 

Cephalothorax  11 
Abdomen               13 
Mandibles       4 

Coxa. 

Legs            1.         5 2.      q 
:;.  4 

4.         41 

Palpi       \] 

Broad. 

Tr.  &  fem. 

9 

LJat.  & 

Metat. tib. &  tan. 

9 

7,1 

sa 

31 
8 

6^ 

= 
28 7.1 

6| 

as 26 

11 10 = 

35 7 5 = 

24. 
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Aebanitis  huttonii  Cambr.     (Text-fig.  24  c,  p.  234.) 

Arbanitis  huttonii  Eev.  O.  P.  Cambridge,  Proc.  Zool.  Soc.  Loud. 
(24  Sept.)  1879,  p.  682,  plate  lii.  fig.  1  (male). 

Arbanitis  huttonii  Cambr.,  A.  T.  Urquhart,  Tr.  N.  Z.  Inst. 
vol.  xxiv.  1891,  p.  221 ;  P.  Goyen,  ibid.  p.  255. 

Described  from  au  adult  male  sent  by  Captain  Hutton  from 
Dunedin  in  1879  ;  female  by  Mr.  Goyen  in  1891. 

Aebanitis  kiekii  Urquhart. 

Nemesia  Icirlcii  A.  T.  Urqubart,  Trans.  N.  Z.  Inst.  vol.  xxvi. 
1893,  p.  204. 

One  female  from  Wellington. 

Mr.  Urqubart  says  : — 
Eyes.  Posterior  row  moderately  procurved,  anterior  row  slightly 

recurved  (unless  this  is  a  misprint  it  is  of  course  quite  different 
from  anything  else  in  the  group). 

The  cephalic  fovea  is  circular.  (In  the  other  species  it  is  long.) 
The  superior  tarsal  claws  have  12  teeth,  and  the  inferior  4.  The 
palpal  claw  7  stout  open  pectinations.  In  A.  huttoni  and  A.  gilliesii 
the  superior  claws  have  4  pectinations,  the  inferior  none,  and  the 

palpal  claw  one. 
The  position  of  the  species  must,  therefore,  be  considered  very 

doubtful. 

Aebakitis  longipes  L.  Koch. 

Arbanitis  longipes,  L.  Koch,  Die  Arachu.  Austr.  1874,  pp.  472 
(Pholeuon),  491  (Arbanitis). 

Maoeiaxa,  no  v.  gen. 

This  genus,  though  near  Arbanitis,  differs  from  it  in  several 
essential  particulars.  The  line  joining  the  centres  of  the  front 
row  of  eyes  is  only  slightly  procurved,  the  upper  margins  of  the 
laterals  being  in  a  line  with  the  centres  of  the  median.  The  front 
lateral  eyes  are  twice  the  diameter  of  the  median,  and  are  close 
to  the  margin  of  the  clypeus,  so  that  the  clypeus  is  very  much 
narrower.  The  line  joining  the  centres  of  the  rear  row  is  about 

straight.  The  thoracic  fovea  i-5  deep  and  procurved.  The  lip  is 
broader  than  long  and  hollowed  in  the  front  margin.  The  pos- 

terior sternal  sigilke  are  large,  lying  half-way  between  the  margin 
and  the  central  line  of  sternum,  and  the  others  are  away  from 
the  side-margin. 

Maoriana  agrees  with  Arbanitis  in  having  thick  scopula  on  the 
two  front  pairs  of  tarsi ;  none  on  the  two  rear  pairs.  Long 
thin  spines  on  both  upper  and  under  side  of  abdomen.  Superior 
tarsal  claws  pectinated  in  one  row,  but  with  not  many  in  number. 
Row  of  teeth  on  inner  side  of  falx-sheath  only.  Eye-space  much 
broader  than  long;    Bides  parallel.      Eyes  well  apart.     Superior 



1901.] AUSTRALIAN  SPIDERS. 

237 

spinnerets  short,  stout  and  tapering;  first  joint  longest,  third  quite 
short  and  hemispherical. 

Type,  Maoriana  denihji. 

Maoriana  dexdti,  n.  sp.     (Text-fig.  25.) 

Cephalothorax,  mandibles,  legs,  and  palpi  bright  yellow-brown, 
with  a  few  pale  yellowish  hairs  on  the  cephalothorax,  trochanter, 
and  femur,  darkening  into  brown  and  thicker  on  the  remainder 
of  the  leg.  Two  longitudinal  belts  of  yellowish-brown  bristles  on 
the  face  of  the  falx  are  separated  by  bare  spaces.  The  teeth  of 
the  rastellum  are  black.  The  sternum,  coxa?,  lip,  and  maxillae  are 
dull  '^ange,  furnished  with  brown  bristles  springing  from  round 

Text-fig.  25. 

Maoriana  demhji.     a.  Eyes.     h.  Profife  (nat.  size). 
c.  Lip  and  sternum,  showing  sigilhe. 

roots  ;  the  fringes  are  pinkish  yellow.  The  fangs  dark  red,  almost 
black  at  base.  The  abdomen  is  black  above  with  yellow  spots  in 
transverse  bands ;  underneath  black  irregularly  mottled  with 

yellow.  Spinnerets,  gill-covers,  and  anterior  section  above  genital 
aperture  yellow-brown  ;  a  few  long  thin  Bpinee  <>n  both  upper  and 
under  side  of  abdomen,  and  shorl  yellow  hairs. 

The  thoracic  part  of  the  cephalothorax  i>  flat,  rounded  at   - 
and  narrowed  at  rear  ;  the  oephalio  pari  riiee  rather  abruptly  from 
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the  deep  and  strongly-procurved  fovea  to  about  half  its  length, 
whence  it  slightly  slopes  downward  to  the  anterior  margin.  The 
side  striations  are  broad,  shallow  and  straight,  making  the  cephalic 
part  almost  triangular. 

The  front  row  of  eyes  is  slightly  procurved,  the  median  pair 
1  \  diameter  apart  on  a  common  black  oval  prominence  ;  the 
laterals  are  twice  their  diameter,  the  same  distance  away  as  the 
median  from  one  another.  The  rear  row  is  recurved.  Side-eyes 
H  diameter  of  front  median,  and  that  distance  from  the  front 

laterals.  The  rear  median  are  narrow  pear-shaped,  the  length  of 
the  front  middle,  and  just  clearly  separated  at  their  apex  from  the 
side-eyes. 

The  sternum  is  broadest  posteriorly,  and  very  convex,  hollowed 
in  front  opposite  the  lip,  and  slightly  pointed  between  the  rear 
coxae,  covered  with  long  upstanding  bristles  on  round  roots. 
The  posterior  sigilla?  are  transversely  oval,  once  and  a  half  of  their 
long  diameter  from  the  margin  and  the  same  distance  from  the 
central  line. 

The  lip  is  broader  than  long,  hollowed  in  front,  and  curved 
posteriorly  with  the  sternum.  It  is  very  convex,  and  clothed  with 
bristles  on  roots,  but  no  small  club-shaped  spines. 

The  maxilla?  are  rather  long,  straight  in  front,  a  rounded  pro- 
tuberance at  the  heel  and  thence  hollowed  over  the  lip.  A  few 

club-shaped  spines  are  sprinkled  from  the  inner  corner  to  half- 
way up. 

Legs  short  and  stout.  Scopulae  on  tarsi  and  metatarsi  of  front 
two  pairs.  A  few  short  stout  spines  on  all  tarsi  and  metatarsi, 
and  longer  ones  on  underside  of  tibia. 

The  superior  tarsal  claws  have  one  very  long  tooth  near  the 
base  ;  the  inferior  claw  is  bare.  One  row  of  teeth  only  on  falx- 
sheath.  On  the  outside  of  patella  iii.  and  iv.  is  an  area  covered 
with  short  stout  spines  very  similar  to  those  forming  the  rastellum. 

The  inferior  spinnerets  are  one  diameter  apart.  The  superior 
are  short,  thick  and  tapering,  the  first  joint  longest  and  thickest, 
the  third  is  hemispherical  and  only  visible  above  the  second  from 
the  underside. 

Measurements  in  millimetres. 

Long.      Broad. 
Cephalothorax            8  7 
Abdomen           10  6 
Mandibles  (horizontally)  . .       3 
Superior  spinnerets            2\ 

Coxa.     Tr 

Legs             1.  3i  6  5  4       =       181 
16 

22l 

Palpi       3|  4|  4  3       =       152 
One  female  from  Christchurch,  N.Z.,  sent  me  by  Prof.  Dendy 

Pat.  & Met  at. 
Coxa. Tr.  &  fem. 

tib. &  tars. 

       1. 

3i 

6 5 4 2. 

3i 
°2 

41 

2 4 3. 
3 5 4 4 4. 

3h 

7 6 6 .     3| 

H 4 3 
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Subfamily  Barychelin^. 

Group  Barycheleje. 

In  this  subfamily  we  find  the  tarsal  scopulae  projecting  in  strong 
bristly  tufts  beyond  the  claws  at  the  end  of  the  foot,  and  from 
consequent  disuse  the  third  claw  has  disappeared.  Although 
the  members  of  this  group  make  their  home  in  burrows  in 
the  soil  which  has  to  be  dug  out,  the  rastellum  has  not  been 
developed  into  the  strong  teeth  which  are  so  typical  in  the  pre- 

viously described  families  ;  but  in  most  cases  the  bristles  on  the 
front  edge  of  the  mandibles  are  simply  hardened,  retaining  their 
bristly  form.  The  spinnerets,  as  the  name  of  the  group  implies, 
are  short  and  stout ;  the  first  joint  is  longer  than  the  remaining 
two  together,  the  third  shortest  and  nearly  hemispherical. 

The  genera  of  which  we  have  representatives  in  Australia  all  fall 
into  the  one  group  of  Barychelece,  distinguished  by  the  strongly 
procurved  front  row  of  eyes ;  the  front  laterals  being  brought 
down  to  a  position  on  the  margin  of  the  clypeus,  where  they  are 
near  together,  forming  a  pattern  of  which  the  extreme  form  is 
seen  in  Idiops  Perty,  the  whole  group  being  at  least  not  broader 
than  long. 

Genus  Idiommata  Auss. 

Idiommata  Auss.,  R.  I.  Pocock,  Ann.  &  Mag.  Nat.  Hist.  ser.  6 
vol.  xvi.  1895,  p.  225. 

Idiommata  Auss.,  Eev.  0.  P.  Cambridge,  Proc.  Zool.  Soc.  Lond. 

1870,  p.  154. 
Idiommata  Auss.  Verb,  zool.-bot.  Ges.  Wien,  1871,  p.  183. 
Idiommata  Auss.,  L.  Koch,  Arachn.  Austr.  1874,  p.  474. 
Encyocrypta  E.  Simon,  Ann.  Soc.  Ent.  Er.  1888,  p.  247. 
Idiommata  Auss.,  E.  Simon,  Hist.  Nat.  d.  Araign.  vol.  i.  1892, 

p.  121. 
Type,  Idiommata  blaclavalK  Cainbr. 

In  the  year  1895  Mr.  Pocock,  on  re-examining  Mr.  Cambridge's 

type  specimen,  discovered  (loc.  n't.)  that  (in  the  male  at  least, the  female  not  being  known  to  him)  Id.  blackwalH  is  furnished 

with  a  Wood-Mason's  stridulating  organ,  which  the  females,  at  any rate  those  in  the  British  Museum,  identified  as  Id.  reticulata 
L.  Koch,  had  not.  /.  blackwaUi  being  the  type  of  the  genus 
Idiommata  Auss.,  it  is  clear  that  the  other  species,  until  proved 
to  have  the  stridulating  organs,  cannot  be  included  in  the  same 

genus ;  and  Mr.  Pocock  therefore  re-characterized  the  genus 
Encyocrypta  Simon,  for  thenon-stridulatcd  Bpecies.  I  record  them 
as  such,  as  it  is  necessary  to  obtain  and  examine  more  specimens 
before  it  can  be  seen  how  far  the  males  and  females  agree  re- 

spectively with  those  of  /.  blackwalH. 
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Idiommata  blackwalli  Cainbr. 

Idiommata  blaokwalli  Eev.  O.  P.  Cambridge,  loc.  cit. ;  L.  Koch, 
loc.  cit. ;  B.  I.  Pocock,  loc.  cit. ;  Ausserer,  Verh.  zool.-bot.  Ges. 
Wien,  Band  xxv.  1875,  p.  164. 

Described  from  male  only. 

Hen-  Ausserer  states  (loc.  cit.)  that  the  cephalothorax  and  back 
of  abdomen  are  thickly  clothed  with  silver  hair.  Legs  and  palpi 
dark,  nearly  black. 

Genus  Encyocrypta  Simon. 

Encyocrypta  Simon,  E.  I.  Pocock,  Ann.  &  Mag.  Xat.  Hist.  ser.  6, 
vol.  xvi.  1895,  p.  225. 

Encyocrypta  E.  Simon,  Ann.  Soc.  Ent.  Fr.  1888,  p.  247. 
Idiommata  Auss.,  E.  Simon,  Hist.  Xat.  d.  Araign.  vol.  i.  (1892) 

p.  121. 
Type,  E.  meleayris. 
This  genus  was  created  by  M.  Simon  for  a  Xew  Caledonian 

member  of  the  group  (meleayris),  but  was  subsequently  merged 
by  him  in  the  genus  Idiommata  Auss.,  from  which,  under  the 
circumstances  above  detailed,  it  was  again  resuscitated  by  Mr. 
Pocock. 

Erom  Herr  Ausserer's  synopsis  of  species  (Verh.  k.k.  zool.-bot. 
Ges.  Wien,  Band  xxv.  1875,  p.  164)  I  translate  the  following: — 

1.  Cephalothorax  and  upper  side  of  abdomen  not  clothed 
with  silver  hair            2. 

2.  Front   middle   eyes   of   second  group  at  least   their 
diameter   apart  ;     cephalic   fovea    deep   half-moon 
shape  with  the  opening  in  front           E.  fusca  L.  K. 

Front  middle  eyes  of  second  group  less  than  their 
diameter  apart ;  thoracic  fovea  straight          3. 

3.  Abdomen  brownish  yellow,  with  a  dark  reddish-brown 
network  spread  on  it          E.  reticulata  L.  K. 
Abdomen    black-brown,   with   yellowish-brown  hairs 
without  any  network  marking          E.  aussercri  L.  K. 

EXCYOCRYPTA  RETICULATA  L.  Koch. 

Encyocrypta  reticulata  E.  I.  Pocock  (loc.  cit.). 
Idiommata  reticulata  L.  Koch,  Arachn.  Austr.  1874,  p.  47. 

From  British  Museum  specimens  (three  females  from  Eock- 
hampton)  labelled  E.  reticulata,  I  take  the  following  particulars  : — 

The  colour  is  chestnut-brown  to  lighter  yellow-brown  all  over. 
The  abdomen  is  clothed  with  thick  short  brown  hair,  intermingled 
with  bristles  and  some  spines.  The  six  rear  eyes  yellow,  the  two 
front  black. 

A  light  rastellum  of  spinous  bristles.  8  large  teeth  on  inner 
mai'gin  of  falx-sheath  ;  12  quite  small  intermediate  at  lower  end  ; 
1  large  at  lower  end  of  outer  edge.     Thoracic  fovea  procurved  (?). 

Sternum  a  broad  oval.  Of  the  sternal  sigillae  the  three  pos- 
terior pairs  are  moderate  in  size  and  marginal ;  the  anterior  pair 

under  the  lip  very  large. 
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The  lip  broader  than  long,  strongly  convex;  no  club-shaped 
bristles  ;  it  is  somewhat  rounded  anteriorly,  with  a  thick  bunch 
of  bristly  hairs.  On  the  lower  end  of  the  maxilla?  is  a  distinct 

heel  with  7  or  8  club-shaped  spines.  There  is  a  thick  divided 
scopula  on  all  tarsi,  the  metatarsi  of  the  front  two  pairs,  and  at 
the  anterior  end  of  the  rear  two  pairs.  All  the  tarsi  are  without 
spines ;  the  front  two  pairs  of  metatarsi  are  without  them  ;  the 
other  two  pairs  of  metatarsi  have  a  good  many  spines  on  both 
upper  and  under  side.  The  inferior  mammilla?  are  very  minute  and 
close  together ;  in  the  superior  pair  the  second  joint  is  nearly  as 
long  as  the  first,  the  third  short  and  hemispherical. 

Measurements  in  millimetres. 

Long.  Broad. 
Cephalothorax     . .           11  1\ 
Abdomen                 10  6 
Mandibles      4 

Tib.  &       Metat. 
Ooxa.  Tr.  &  fern.    pat.         &  tars. 

Legs              1.         4  8             8            5-|     =       25£ 

2.  4  7}          n\          5       =       24" 3.  ^  6|           6*           6\     =       23 
4.  4  8£           8\         10       =       31 

Palpi               3|  6            5"           2£     =       17 
Encyoceypta  fusca  L.  Koch  (K.  I.  Pocock,  loc.  cit.). 

Idiommata  fusca  L.  Koch,  Arachn.  Austr.  (1874)  p.  475. 

Encyoceypta  ausseeeei  L.  Koch  (E.  I.  Pocock,  loc.  cit.). 

Idiommata  aussereri  L.  Koch,  Arachn.  Austr.  (1874)  p.  476. 

Enctoceypta  fuliginata  Thor. 

Idiommata  fidiginata  Thor.  Ann.  Mus.  Gen.  xvii.  1881,  p.  243. 
Male  from  Cape  York. 

Genus  Teittame  L.  Koch,  Arachn.  Austr.  (1874)  p.  482. 

Trittame  L.  Koch,  E.  Simon,  Hist.  Nat.  d.  Araign.  (1892)  p.  124. 

The  type  species,   Trittame  gracilis  L.   Koch.      No  specimen 
recorded  since. 

Genus  Idiootis  L.  Koch. 

IdioctisL.  Koch,  Die  Arachn.  Austr.  (1874)  p.  483. 

Tdioctis  \j.  Koch.  Simon.  /<»•.  cit.  p.  12.",. 
Type,  Idioctis  Tielva  L.  Eoch,  from  Ovalau,  Fiji. 
Tdioctis  i  Koch)  has  the  eyea  in  one  -roup  |  Idiommata  in  two). 

According  to  Simon,  it  only  differs  from  Idiommata  in  having  the 

lip  longer  than  broad,  an  exceptional  character  in   this  group. 
Pboo.  Zoo*.  Boo.— 1901,  Vol.  II.  No.  XVI.  16 
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This  statement  will  be  seen  to  be  only  a  printer's  error  in  the 
description  of  the  genus,  as  in  that  of  the  type  species  it  is  the 
other  way — the  lip  is  broader  than  long,  and  no  exception  to 
the  rest.  However,  the  eye-space  is  certainly  much  shorter  than 
in  Idiommata  or  Encyocrypta  (at  any  rate  than  in  E.  reticulata 
L.  K.)  ;  and  I  think  the  genus  should  stand. 

I  recorded  specimens  of  Idioctis  helva  L.  Koch  as  having  come 
from  Central  Australia  (Horn  Expedition,  vol.  ii.  p.  335).  On 
comparing  my  notes  with  specimens  of  /.  helva  in  the  British 
Museum,  this  must  clearly  be  a  new  species,  which  I  describe  below 
under  the  name  of  /.  palmamm. 

Genus  Idioctis  L.  Koch. 

Idioctis  palmaetjm,  n.  sp.     (Text-fig.  26.) 

Text-fig.  26. 

a.  Eyes  of  Idioctis  helva  (Keyserling  Collection),     b.  I.  palmamm. 
c.  Eyes  of  /.  palmamm. 

Cephalothorax,  mandibles,  legs,  and  palpi  walnut-brown ; 
sternum,  lip,  and  maxillse  rather  paler.  Abdomen — upperside 
yellowish  brown  with  dark-brown  median  line,  six  dark  lines  on 
either  side,  thence  sloping  towards  the  rear ;  underside  rather 
paler  without  distinct  markings,  posteriorly  the  yellow  shading 
into  grey. 

Cephalothorax  ovate,  truncate  anteriorly,  rounded  at  rear ; 
cephalic  part  distinctly  separated  by  lateral  furrow.  Thoracic 
fovea  transverse,  straight. 

Front  side-eyes  rather  less  than  their  diameter  apart ;  front 
median  two-thirds  diameter  of  latter,  half  their  diameter  apart ; 
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rear  side-eyes  about  the  same  diameter  as  front  middle.  Whole 
eye-space  broader  than  long  ;  an  oval  tubercle  between  the  median 
and  side  pairs  of  front  row  of  eyes  has  long  bristles  curling  back- 
wards. 

The  lip  is  broader  than  long,  almost  triangular,  with  a  small 
triangular  process  at  the  apes,  but  without  spines.  The 
maxilla?  are  divergent,  hollowed  at  base  round  the  lip  ;  rather 
thickly  bespined  at  the  basal  part.  The  falx-sheath  has  six  large 
teeth  on  the  inner  edge.  Patella  hi.  lias  a  thick  row  of  spines  on 
the  anterior  side. 

The  abdomen  is  oval,  rounded  at  the  sides. 

Cephalothorax 

Abdomen    . .  . 

Legs 

Measurements  in  millimetres. 

Long.        Broad. 

1. 2. 

3. 4. 

6 

2i 

Coxa, 
o 

2 
2 
2A 

3  in  front 
5  in  middle. 

Tr.  &  fern. 
5 

41 

41 

6" 

Tib.  & 

pat. 

5 

4i 

4~ 

Metat. 
&  tars. 
4 

4        = 
4 

6       = 

16 
15 

14* 

20* 

Locality.  Palm  Creek,  Central  Australia. 

Besides  its  larger  size,  this  differs  from  L.  Koch's  /.  heha,  from 
Ovalau,  in  having  the  sides  of  the  lip  more  sloping,  the  second, 
third,  and  fourth  pairs  of  legs  longer  in  proportion,  and  both  median 
pair  and  laterals  of  front  row  of  eyes  respectively  nearer  together. 

Subfamily  Avicfiaeiinx 

This  subfamily,  which  contains  all  the  largest  members  of  the 
Alviralornorphse,  is  characterized  by  being  without  both  the  third 
claw  and  rastellum.  Of  the  ten  groups  into  which  M.  Simon 

divides  it,  we  are  only  concerned  with  two,  the  Ischnocolea1  and 

Selenocotmiea  ;  and  if  Mr.  Pocock's  supposition  be  found  correct, 
that  after  examination  of  more  specimens  of  the  former,  they  may 
possibly  all  prove  to  be  the  young  of  other  genera,  we  shall  have 
only  about  two  genera,  both  foiling  into  the  latter  group.  So  far 
no  specimens  have  been  recorded  from  New  Zealand. 

The  groups  may  be  characterized  as  follows  : — 

Having  no  stridulating  organs.     Scopulae  of  all  tarsi  divided. 
(Simon,  Nat.  Hist,  des  Araign.  vol.  i.  1882,  p.  182.)        Isciivocole.e. 

Having  a  Wood-M  ra,  consisting  of  apini- 
form  setu?  on  mandible  and  an   oral    oil  ■  > oilli ; 
without  fringe  of  bain  OH  maxilla?.     Tarsal  scopulae  of 
1st,  2nd,  and  3rd  legs  undivided,  (fauna  of  Brit  India, 
Antclm.,  R.  J.  Pooook,  1900.Y        Sr.i.r'.-^o-Mirr. 

16« 



244  me.  h.  e.  hogg  on  [June  4 

Group  ISCHNOCOLE^E. 

This  group  has  been  formed  on  the  distinction  of  the  tarsal 
scopulae  being  divided  by  a  line  of  setse ;  but,  as  shown  by  Mr. 
Pocock  (Ann.  &  Mag.  Nat.  Hist.  ser.  6,  vol.  xvi.  (1895)  pp.  225- 
230),  among  those  species  which  in  an  adult  state  have  an 
integral  scopula,  it  is  always  more  or  less  divided  in  its  earlier 
stages,  and  also  that  a  considerable  number  of  types  of  described 
species  of  Ischnocolus  Auss.  are  certainly  the  young  of  members 
of  other  genera ;  so  that  it  is  possible  that  this  may  be  the  case  with 
the  only  one  recorded  in  Australia. 

Genus  Ischnocolus  Auss. 

Ischnocolus  Auss.  Verh.  zool.-bot.  Ges.  Wien,  Bd.  xxi.  (1871) 

p.  184. 

Type,  i".  Jwlosericeus  Auss. 
Ischnocolus  lucubbans  L.  Koch. 

Ischnocolus  lucubrans  L.  Koch,  Die  Arachn.  Austr.  (1874)  p.  487 ; 

Auss.  Verh.  zool.-bot.  Ges.  "Wien,  Bd.xxv.  (1875)  p.  173. 
This  species  is  unknown  to  me.  It  is  distinguished  (sec.  Auss.) 

by  the  underside  of  metatarsus  ii.  having  no  spines  at  the  fore 
end,  and  by  the  rear-side  and  middle  eyes  being  equally  large — 
points  also  applicable  to  Selenocosmia  crassipes  L.  Koch.  Seleno- 

cosmia is,  of  course,  easily  distinguishable  by  its  stridulatiug  organs, 
which  Mr.  Pocock  has  shown  (loc.  cit.)  that  several  so-called 
Ischnocoli  possess. 

Herr  Koch's  type  of  this  species  is  not  available.  I  leave  the 
record  as  it  stands,  but  the  presence  of  the  genus  in  Australia 
requires  confirmation. 

Group  Selenocosmie^. 

Synopsis  of  Australian  Genera. 

Rear  legs  less  stout  and  not  longer  than  front  legs.     Front 
row  of  eyes  straight  or  procurved     Selenocosmia  Auss. 

Rear  legs  longer  and  stouter  than  front  pair.     Front  row  of 
eyes  recurved            Selenotypus  Pocock. 

Genus  Selenocosmia  Auss. 

Selenocosmia  A.  Ausserer,  Verh.  zool.-bot.  Ges.  Wien,  Band  xx. 
(1871)  p.  204. 

Phrictus  L.  Koch,  Arachn.  Austr  (1874)  p.  488  (nom.  prceocc). 
Phloyius  E.  Simon,  Bull.  Soc.  Ent.  Fr.  (6)  vol.  vii.  (1887) 

p.  cxcv  ;  Hist.  Nat.  d.  Araign.  vol.  i.  (1892)  p.  146. 
Selenocosmia  Auss.,  B.  I.  Pocock,  Ann.  &  Mag.  Nat.  Hist, 

ser.  6,  vol.  xv.  (1895)  p.  170;  ibid.  vol.  xvi.  (1895;  p.  229. 
Type,  S.  javanensu  Walck. 
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Synopsis  of  Species. 
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Line  joining  centres  of  front  row  of  eyes  straight. 
Eyes  in  same  about  equal  in  size.  Legs  whole- 

coloured  throughout        S.  stirlingi,  n.  sp. 
Line  joining  centres  of  front  row  of  eyes  proeurred.     2. 
(Male.)     First  and  fourth  pairs  of  legs  about  equal 

in  length.    Inthe  front  row  of  eyes  a  line  touching 
the  lower  part  of  the  middle  pair  passes  through 
the  centres  of  the  laterals.  Femur  i.  it  ii.  chocolate-      c.       ,   . ,  j  .,  I  ■>.  vu/pina,  n.  sp. 
brown  underneath    I  9  <?        -"      T    K     h 

(Female.)     First  pair  of  legs  distinctly  longer  than  *■  *  ^  J- the  fourth.     Front  row  of  eyes  so  far  procurved 
that  a  line  touching  the  lower  points  of  the  middle 
pair  passes  above  the  side-eyes  (sec.  Thor.)          S.  strenua  Tbor. 

Selexocosmia  crassipes  L.  Koch. 

Phrictus  crassipes  L.  Koch,  Die  Arachn.  Austr.  (1874)  p.  490. 
Phlogius  crassipes  E.  Simon,  loc.  cit. 

Selexocosmia  stirlingi,  n.  sp.     (Text-fig.  27.) 

Text-fig.  27. 

Sclcnccosmia  stir'ingi.     a.  Male  palpal  organ  :  h,  extremity,  enlarged 
from  upper  and  under  sides,     c.  Eyes. 

This  species  has  a  wider  range  over  Australia  apparently  than 
any  other  of  the  group.  I  haw  met  with  specimens  from  New 
Guinea  through  Queensland  to  about  the  northern  border  of  New 

South  Wales,  through  Central  and  Soutb  Australia,  to  lat. 25°30', 
and   in    Western  Australia  from  the  latitude  of   Perth.      Until  the 
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male  was  known  it  was  supposed  to  be  L.  Koch's  S.  crassipes, 
from  which  it  differs  in  the  coloration  of  the  legs. 

To  many  female  specimens  I  have  only  seen  one  male,  sent  to 
the  British  Museum  from  Crown  Point  Station,  S.  Australia. 

The  measurements  (in  millimetres)  compare  as  follows: — 
Female. 

Long.         Broad. 

.Cephalothorax     ..        18  <  ,fi 

Abdomen              28  20 
Mandibles       §\ 

Pat.  &  Metat. 
Coxa.  Tr.  &  fern.  tib.  &  tars. 

Legs           1.        9          17  17  15  =  58 
2.  8           14  14  14  =  50 
3.  7           12  12  14  =  45 
4.  8           16  16  18  =  58 

Palpi           9           12  12  7  =  40 
Male. 

Long.  Broad. 
Cephalothorax     .  .         16  14 
Abdomen              17|  14     Spinnerets  8. 
Mandibles       6 

Pat,  &  Metat. 
Coxa.  Tr.  &  fern.  tib.  &  tars. 

Legs            1.         8|         18  19  18  =  63£ 
2.  7           16  17|  16  =  561 

3.  6           14  15  19  =  54" 4.  7           17  18  22  =  64 

Palpi           6i         13  14  4  =  37£ 

The  point  of  the  stigma  of  palpal  bulb  of  male  is  broadened 
into  a  flattened  scoop,  but  not  to  the  same  extent  as  in  /S.  vulpina, 
n.  sp.,  below. 

Selenocosmia  strenua  Thor. 

Selenocosmia  strenua  Thor.  Ann.  Mus.  Genova,  vol.  xvii.  (1881) 

p.  253. 
Described  from  an  adult  female  from  Somerset,  Cape  York 

(Gulf  of  Carpentaria). 
This  species  is  unknown  to  me ;  but  the  Australian  Museum  at 

Sydney  possesses  specimens  from  New  Guinea,  identified  by 
Mr.  W.  J.  Bainbow,  P.L.S. 

Selenocosmia  tulpina,  n.  sp.     (Text-fig.  28,  p.  247.) 

Male. — Colour.  The  cephalothorax  is  black-brown,  covered  with 
short  matted  yellowish-brown  hair  which  extends  over  the  whole 
of  the  falces  but  is  longer  on  the  lower  half.     The  sheath-fringe 
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is  darker  reddish  brown.  Lip  and  maxilla?  bright  red ;  sternum 
dark  brown.  The  legs  and  palpi  yellowish  brown  above,  darker 
and  redder  on  tarsi  and  metatarsi.  The  coxae  of  all  legs,  and  the 
underside  of  the  femur  and  trochanter  of  1st  and  2nd  pairs  are  a 
rich  chocolate-brown.  Scopula?  a  dirty  dark  brown.  Abdomen 
above  is  a  rather  pale  reddish  brown,  yellower  underneath ;  spin- 

nerets darker. 

The  cephalothorax  is  a  tenth  part  longer  than  broad,  tapering  at 
front  and  rear  to  little  more  than  half  its  greatest  breadth. 
Thoracic  fovea  procurved. 

Text-fig.  28. 

Sef.enocosmia  vulpina.     a.  Palpal  bulb  from  above  ;  6,  ditto  from  beneath, 
c.  Whole  of  palp.     d.  Eye3.     e.  Profile. 

The  eye-space  is  about  twice  as  wide  as  long,  a  good  deal 
raised,  the  prominence  extending  1 1  times  the  diameter  of  the 
front  middle  eyes  beyond  them,  to  over  the  margin  of  the  clypeus. 

The  front  row  of  eyes  is  rather  procurved;  the  middle  pair  being 
three-fourths  of  their  diameter  apart.  The  oval  side-eyes  obliquely- 
Bet,  once  ;uid  a  half  the  diameter  of  middle  ami  once  and  a  half 
their  diameter  away  from  middle.  (A  line  across  the  top  of  the 
middle  eyes  passes  quite  clear  of  the  laterals,  across  the  bottom 
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about  through  their  centre.)  The  rear  side-eyes,  oval,  have  their 
long  diameter  equal  to  that  of  the  front  middle.  The  rear  middle 
eyes  are  truncate  posteriorly,  half  the  diameter  of  the  rear  side 
therefrom,  the  line  joining  the  centres  of  the  four  being  slightly 
recurved.  Front  and  rear  laterals  clearly  separated.  The  front 
middle  eyes  have  yellow  rims  with  black  centres. 

The  mandibles  are  as  long  as  the  front  patella,  thickly  clothed 

with  short  down-lying  hair  mergiug  into  longer  at  the  front  end 
and  on  the  inner  side  of  the  falx.     Fangs  rather  long. 

The  maxiUoe  are  divergent,  the  base  being  curved  round  the  lip 
to  a  narrowish  heel  at  the  outer  corner.  There  is  a  bunch  of 

numerous  club-shaped  spines  about  the  middle  of  the  base.  The 
upper  inner  corner  alongside  the  insertion  of  the  trochanter  is 
moulded  into  a  small  rounded  protuberance. 

The  Jq>  is  unfortunately  broken  and  its  form  not  distinguish- 
able. 

The  abdomen  is  oval,  long  and  narrow,  thickly  covered  with  a 
mat  of  rather  long  bristly  hair,  but  no  spines.  The  superior 
spinnerets  straight  and  tapering,  one  half  the  length  of  femur  and 
trochauter  iv. 

The  2^(djn  are  comparatively  short.  The  femoral  joint  incurved, 

the  patellar  and  tibial  joints  covered  with  long  bushy  hair ;  meta- 
tarsal quite  short.  The  bulb  is  rather  large  and  well  rounded, 

twisting  at  the  top  so  that  the  stigma,  which  in  length  equals 
twice  the  diameter  of  the  bulb,  proceeds  from  the  inner  side  of 
the  basal  portion.  The  apex  of  the  stigma  is  much  dilated  (as  in 
S.  lanipes  Auss.  Arachn.  Austr.  1875,  p.  187  &  plate),  but  the  bulb 
is  much  more  globular. 

The  legs  are  powerful,  the  front  pair  being  thicker  than  the 
rear,  and  thickly  covered  with  long  bushy  hair.  The  scopula  on 
the  fourth  metatarsi  reach  slightly  beyond  half-way  up  the  joint, 
but  merges  into  bristles.  There  are  no  spines  or  marks  of  them 
visible  on  any  of  the  legs. 

Measurements  in  millimetres. 

Long.         Broad. 

Cephalothorax     ..  161        {15^;. 
Abdomen        18  10 

Spinnerets  4,  3,  2|  =  9|. 
Pat.  &  Metat. 

Coxa.  Tr.  &fem.  tib.  &tars. 

Legs           1.         8  19  24  19  =70 
2.  8  17  18  17  =  60 
3.  7  14  15  17  =  53 
4.  7  I8i  21  23  =  69| 

Palpi           7  13'  14  4  =  38 

This  species  (a  single  male  from  Cape  Upstart,  near  Bowen, 
Queensland,  dried  specimen  in  Brit.  Mus.  N.  H.  received  in  1873) 
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is  very  much  smaller  than  S.  Icmipes  Auss.,  which  it  somewhat 
resembles,  the  cephalothorax  being  only  two-thirds  the  length. 
The  colouring  is  apparently  lighter,  no  bare  streaks  on  patellae 
and  femora  nor  on  inner  side  of  rear  femora. 

The  1st  and  4th  pairs  of  legs  are  about  equal  in  length,  instead 
of  4th  much  longer,  and  3rd  shorter  than  2nd  instead  of  slightly 
longer.  The  process  of  the  palp  is  not  so  much  curled  though  the 
end  is  about  the  same  in  shape. 

Coining  from  the  same  neighbourhood,  this  may  prove  to  be  the 

male  (unknown)  of  L.  Koch's  S.  crassipes. 

Genus  Selenottpus  E.  I.  Pocock. 

Ann.  &  Mag.  Nat.  Hist.  ser.  6,  vol.  xv.  p.  176  (Feb.  1895). 

For  a  Spider,  a  female,  from  Major's  Creek,  Townsville, 
Queensland,  Mr.  Pocock  rightly  constituted  a  new  genus. 

It  differs  from  Selcnocosmia  Auss.  in  having  the  cephalic  part  not 
so  much  convex,  the  fovea  deeper  and  more  procurved,  the  front 
row  of  eyes  recurved,  the  oval  laterals  of  same  not  more  than 
three-fourths  the  diameter  of  the  median,  the  rear  median  nearly 
as  large  as  the  front  lateral  and  larger  thau  the  rear,  the  whole  of 
the  clearly  recurved  rear  row  rather  widely  separated  one  from 
the  other,  aud  the  4th  pair  of  legs  much  longer  as  well  as  stouter 
than  the  1st. 

Type.  S.  plumipes  Pocock. 

Selenotypus  plumipes  Pocock.     (Text-fig.  29.) 

Selenotypus  plumipes  Pocock,  loc.  cit. 
This  fine  species  is  the  largest  of  all  our  Australian  Spiders, 

having  a  total  length  of  59  mm.     It  is  much  more  thickly  covered 

Text-fig.  29. 

Selenotypus  plumipes.     Eyes. 

with   hair  than  is  Selenooomia  orturipa  L.  Koch,  or  indeed  than 
any  others  of  the  group. 

1  make  the  measurements  as  follows,  but  Erom  a  dried  specimen 
it  is  difficult  to  take  them  with  perfect  accuracy. 



15 = 62 
144 

16'
 

= 

531 

52' 

24 

z= 

74 

7i 

'2 

= 

45| 

250  me.  h.  e.  hogg  on  [June  4, 

Measurements  in  millimetres. 

Long.         Broad. 

Cephalothorax     ..        22^        { i?^SlilB. 
Abdomen              30  20 
Mandibles       7 

Pat.  &       Metat. 
Coxa.  Tr.  &  fern.  tib.          &  tars. 

Legs          1.       10  17|  191 
2.  8  15  16 
3.  7  15  14 
4.  9  19  22 

Palpi         10  13  15 

Subfamily  Diplueini. 

This  subfamily  is  distinguished  by  having  three  claws,  no  rastel- 
lum,  and  the  lip  free.  The  superior  mammillae  vary  from  less  than 

one-third  the  length  of  the  cephalothorax  (Hadromjche  L.  Koch) 
to  more  than  the  whole  length  (Cethegus  Thorell).  The  group 
Masteriece,  though  represented  in  New  Guinea  and  the  Pacific 
Islands,  has  not  been  found  in  Australia  or  New  Zealand. 

The  genera  resolve  themselves  into  fairly  definite  groups  as 
follows : — 

1.  Sis  spinnerets       Hexatiiele^e. 
Four  spinnerets  only         2. 

2.  Tarsal  claws  with  two  rows  of  pectinations.     Inferior 
mammillae  near  together  (not  more  than  2  diameters 
apart).  Tarsi  unbespined.  Scopulse  on  front  two 
pairs  of  tarsi  and  at  least  partially  on  same  metatarsi. 

No  teeth  on  the  outer  margin  of  the  falx-sheath. 
Sternal  sigillae  of  moderate  size  and  marginal.  Front 
row  of  eyes  procurved.     Superior  spinnerets  generally 
not  exceeding  half  the  length  of  the  cephalothorax       Bkaciiythele.e. 

Tarsal  claws  with  one  row  only  of  pectinations         3. 
3.  Inferior  mammillae  widely  separated,  about  4  of  their 

diameters  apart.  No  scopulse  on  any  legs.  No  row  of 

teeth  on  outer  margin  of  falx-sheath.  Sternal  sigillae 
of  moderate  size  and  marginal.    Superior  mammillae  at 
least  not  much  shorter  than  the  cephalothorax        Macrotiiele.e. 

Inferior  mammilla?  close  together,  about  1  diameter  apart. 
Tarsi  of  all  legs  thickly  bristled  and  bespined.  Two 
rows  (besides  an  intermediate  at  lower  end)  of  teeth 
on  falx-sheath.  Sternal  sigillae  large  and  removed 
from  margin.  Superior  mammillae  short,  hardly  exceed- 

ing two-fifths  the  length  of  the  cephalothorax           Atrace.e. 

Group  Beachythele.e. 

The  group  into  which  the  genera  hereunder  collected  fall  is 
associated  by  M.  Simon  with  the  genus  Diplura  under  the  name 
of  Diplureoe.  In  the  first  place,  however,  we  have  no  genera  to 
record  folio  wing  the  Diplura  side  of  it.  Secondly,  as  shown  by 
Mr.  F.  O.  Pickard-Cam bridge  (Proc.    Zool.    Soc.    Lond.    1896, 
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p.  716),  at  least  some  of  the  species  hitherto  attributed  to  that 
genus  (Frcehona  C.  Koch,  and  those  for  which  he  has  constituted 
the  genera  Harmonicon  F.  0.  P.-C,  and  Mdodeus  F.  0.  P.-C,  loc. 
cil.)  are  furnished  with  stridulatiug  organs ;  and  it  is  not  impos- 

sible that  the  type  species  itself,  D.  macrura  L.  Koch,  may  on 
examination  prove  to  have  them  also,  in  which  case  the  whole 
group  would  require  remodelling.  Thirdly,  the  genera  centring 
around  Brachythele  Auss.  seem  to  form  a  better  antithesis  to 

M.  Simon's  other  well  distinguished  group  of  MacrotJielece. 
In  spite  of  the  fact,  therefore,  that  none  of  the  Australian 

species  examined  by  me  really  conform  exactly  to  the  genus  itself, 
the  characters  represented  by  Brachythele  Auss.  seem  to  form  the 
better  natural  group  round  which  to  collect  them,  and  I  have 
adopted  it  as  the  type  genus. 

Synopsis  of  Genera. 
1.  Thoracic  fovea  procurved.     Tarsi  aud  metatarsi  of 

front  two  pairs  scopulated  but  not  to  full  length 
of  latter.     3rd  joint  of  superior  spinnerets  not 
longer  than  the   1st  joint.     Front  row  of  eye6 
procurved  though  in  some  cases  very  slightly    ...     Aname  L.  Koch. 

Thoracic  fovea  straight             2. 
2.  Tarsi  only  of  front  two  pairs  with  scopula.     None 

on  metatarsi.     3rd  joint  of  superior  spinnerets 
longer  than  1st  (or  2nd),  thin  and  tapering        Ixamatus  E.  Sim. 

Metatarsi  of  front  two  pairs  of  legs  at  least  par- 
tially scopulated             3. 

3.  Front   row   of  eyes   procurved,  side   larger   than 
middle.     Tibia  i.  of  male  furnished  with  a  single 
spur  springing  from  an  enlargement  in  the  middle 
of  the  joint       Chcnistonia,  n.  gen 

Front  row  of  eyes  straight.  Tibia  i.  of  male  fur- 
nished with  an  apical  spur.  (Sec.  Auss.  ad  par- 

tem B.  platipus.)          Brachythele  Ansa. 

Genus  Axame  L.  Koch. 

Brachythele  Ausserer,  Verh.  zool.-bot.  G-es.  "Wien,  1871,  p.  174. Aname  L.  Koch,  Die  Arachn.  Austr.  (1S73)  p.  469. 
Brachythele  Auss.,  E.  Simon,  Hist.  Xat.  d.  Araign.  i.  p.  180(1892). 
Type,  Aname  pallida  L.  Koch. 

M.  Simon  apparently  considered  (loc.  cit.)  Heir  Koch's  genus 
Aname  to  be  synonymous  with  Ausserer's  older  genus  Brachythele 
(type,  B.  icterica  C.  Koch).  While,  however,  we  have  a  group  of 
several  species  agreeing  with  the  genus  formed  for  A.  pallida, 
they  differ  in  the  following  important  respects  from  Brachythele. 

The  thoracic  fovea  is  procurved  instead  of  straight.  (M.  Simou 
forgives  this.) 
The  front  middle  eyefl  (in  .1.  arborea  and  pellucida,  n.  sp.) 

range  up  to  2  diameters  apart,  instead  of  being  (parum  disjunct,) 
near  together.  En  general  the  row  is  procurved  and  not  straight. 
The  rear  middle  eyea  are,  except  in  A.  peUtteida,  smaller  than  the 
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rear  side,  instead  of  nearly  equal,  nor  are  the  latter  (except  in 
that  species)  smaller  than  the  front  side-eyes. 

The  two  front  metatarsi  are  scopulated.  only  two-thirds  up  the 
joint  instead  of  to  the  base ;  and  lastly,  but  most  important,  the 
male  has  no  apical  spur  on  tibia  i. 

The  species  may  be  distinguished  as  follows  : — 

1.  The  middle  eyes  of  front  row  less  than  or  about  their 
diameter  apart             2. 

The  middle  eyes  of  front  row  more  than  (more  nearly 
two)  their  diameter  apart          3. 

2.  On  the  upper?ide  of  the   abdomen  a   black  median 
longitudinal  stripe  with  side  3tripes  depending  there- 

from on  a  yellowish  ground.     (Sec.  L.  Koch.)          A.  pallida. 
Dark  grey  above  with  no  recognizable  pattern         A.  grisea,  n.  sp. 

3.  On  back  of  abdomen  two  longitudinal  rows  of  large 
yellow  spots  on  black  ground.    Front  and  rear  side- 
eyes  the  same  length,   rear  middle  shorter ;   front 
row  procurved       A.  arborea,  n.  sp. 

Black  median  and  side  stripes  on  yellowish  ground  on 
back  of  abdomen.  Front  side-eyes  longer  than  rear 
side ;  rear  side  and  middle  eyes  of  equal  length ; 

front  row  neai-ly  straight        A.  pellucida,  n.  sp. 

Anahe  pallida  L.  Koch. 

Aname  pallida  L.  Koch,  Die  Arachn.  Austr.  (1873)  p.  469. 
This  species  was  unfortunately  described  by  Herr  Koch  from  a 

newly  moulted  specimen,  at  which  time  the  whole  of  the  cephalo- 
thorax,  mandibles,  fangs,  mouth-parts,  sternum,  &c,  are  of  a  pale 
yellow  colour,  quite  different  from  the  normal  dark  brown  or 
yellowish  brown ;  and  consequently  the  description  is  deceptive  to 
the  student.  The  yellow-brown  hair  of  the  cephalothorax  looks 
almost  black  or  dark  grey  in  consequence.  The  dark  median 
and  side  stripes  on  abdomen,  and  front  middle  eyes  only  half  a 
diameter  apart,  serve  to  distinguish  it. 

I  have  seen  no  specimen,  however,  which  I  can  recognize  as 
being  the  same. 

Aname  grisea,  n.  sp.     (Text-fig.  30,  p.  253.) 

Cephalothorax  and  mandibles  a  dull  yellowish  brown,  with  dark 
brown  hairs  and  black  bristles  on  the  latter.  Legs  and  palpi  yellow 
shaded  with  brown,  with  lighter  brown  hairs.  Lip  and  maxillae 
brownish  yellow  ;  sternum  and  rear  coxae  bright  golden  yellow 
with  brown  bristles.  Abdomen  above  black,  mottled  with  irregular 
yellow  spots,  with  long  upstanding  hairs  medium  to  pale  brown; 
underneath  yellow,  with  small  black  mottlings  and  long  dark 
brown  hairs.     Spinnerets  pale  yellow,  with  pale  brown  hairs. 

Cephalothorax  rather  oblong,  truncate  both  anteriorly  and  pos- 
teriorly, sides  curving  slightly  towards  the  rear.  Cephalic  part 

rather  high,  sloping  to  its  highest  point  behind  the  eyes,  thence 
rather  downwards  to  the  margin ;  clearly  separated  by  a  long, 
deep,  straight  thoracic  fovea  and  deep  side  striations  from  the 
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thoracic  part,  on  each  side  of  which  are  three  somewhat  oval 

depressions. 
Eyes.  The  front  row  is  only  slightly  procurved  ;  the  two  median 

three  fourths  their  diameter  apart ;  the  side-eyes  farther  away, 
about  one  third  longer  in  diameter  than  the  median.  The  front 
and  rear  side  are  equal  in  diameter  and  almost  contiguous.  The 
middle  eyes  of  rear  row  touch  the  laterals  with  their  upper  corner. 

Sternum  broad,  shield-shaped,  very  convex.  Sigillae  quite  mar- 
ginal, the  posterior  pair  rather  large. 

Text-fig.  30. 

Anamc  yrisea.     a.  Eyes. 

Lip  convex,  cup-shaped,  broader  than  long,  sides  rounded,  the 
front  and  rear  edges  both  recurved  and  parallel ;  one  or  two  club- 
shaped  spines.  Maxilla?  rather  broad,  straight  in  front,  a  deep 
rounded  heel  at  the  outer  posterior  corner,  thence  curving  inwards 
round  the  lip.  Above  this  incurved  part  a  thick  group  of  club- 
shaped  spines. 

On  inner  margin  of  falx-sheath  IS  large  teeth  and  a  few  small 
intermediate  at  the  lower  end. 

The  superior  tarsal  claws  have  two  rows  of  pectinations  of  4  or 

."  i ; i < •  1 1 ,  the  3rd  claw  without  teeth.    The  tarsi  arc  all  unbespined. 
Scopuke  on  the  two  front  pain  reach  two-thirda  up  the   metatarsi 
also.   The  tibiae  and  metatarsi  are  all  bespined,  ana  there  are  three 
short  ones  on  the  anterior  side  of  patella  iii. 

Tin-  inferior  spinnerets  are  their  diameter  apart.  Tin-  superior 
tapering,  the  1st  and  3rd  joints  equally  Long,  the  2nd  shorter. 
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Measurements  in  millimetres. 

Long.  Broad. 
Cephalothorax     . .         4  3| 
Abdomen              4  3 

Superior  spinnerets       2\ 
Pat.  &        Metat. 

Coxa.  Tr.  &  fern.      tib.           &  tars. 

Legs            1.         If  3$          4            3}       b       12} 

2.  If  3"           3^          3"       =       111 
3.  l|  2f          3            2f       =       10 
4.  If  3}          4            4         =       134 

Palpi           l{  21          2i          1J      =        7} 
Three  females  from  Macedon,  Victoria. 

Aname  aeboeea,  n.  sp.     (Text-fig.  31.) 

Cephalothorax    deep  yellow,  thinly  covered  with  down-lying 
pale  yellow  hairs  and  a  darker  belt  of  longer  hairs  round  the  margin. 

Text-fig.  31. 

Aname  arborea.     a.  Eyes. 

Mandibles  yellow-brown,  with  a  longitudinal  belt  of  brown  hair 
beginning  one-fourth  their  length  from  the  base,  thence  widening 
and  thickening  to  the  lower  end  of  the  falx,  where  the  bristles 
lengthen  and  harden  into  a  light  rastellum.     Sternum,  lip  and 
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maxillae,  legs  and  palpi  a  bright  golden  yellow,  with  dark  brown 
hairs  and  bristles.  The  abdomen  bas  a  black  ground  on  the  upper 
side,  with  a  double  longitudinal  row  of  large  yellow  spots  joined 
anteriorly  and  reaching  to  the  spinnerets  ;  beyond  these  on  the 
side  slopes  smaller  irregular  yellow  spots  ;  underneath  a  yellow 
ground  with  a  few  black  mottlings. 

The  eye-space  is  black,  twice  as  wide  as  long.  The  front  middle 
eyes  are  green,  the  remainder  yellow. 

The  front  row  of  eyes  is  clearly  procurved.  On  a  common  pro- 
tuberance of  their  own  the  median  are  1|  diameter  apart  but  only 

one  half  their  diameter  from  the  laterals,  whose  long  diameter  is 
1  h  times  that  of  the  median.  The  rear  row  is  slightly  recurved,  its 
laterals  the  same  size  as  the  front  laterals,  are  half  their  diameter 
away.  The  rear  middle  eyes  are  smaller  than  the  laterals,  and  touch 
them  with  their  upper  corner. 

The  falx-sheath  has  7  large  teeth  on  inner  margin  and  2  small 
off  the  row  to  the  outside. 

The  patella  and  tibia  of  all  legs  have  two  bare  long  streaks  with 
an  intervening  row  of  hairs. 

The  superior  spinnerets  have  the  3rd  joint  but  slightly  longer 
than  the  2nd,  both  being  shorter  than  the  1st. 

In  other  respects  this  agrees  with  the  foregoing  {A.  grisea). 
It  differs  from  A.  pallida  L.  Koch  in  coloration  of  abdomen, 
and  in  the  front  middle  eyes  being  1|  diameter  instead  of  only 
\  diameter  apart. 

Measurements  in  millimetres. 
Long. 

Broad. 
Cephalothorax    . . 6 

±h 

Abdomen       6 

3i 

Superior  spinnerets 

3i 

Pat.& Metat. 
Coxa. Tr.  &  fern. 

tib. 
&.  tars. 

Legs          1. 91 

^2 

H 

5i 

4 = 

in 

2. 

91 

Z"2~ H 

41 

3i 

= 

15 

3. 2 4 

3~
 

3 = 

12 
4. 

2i 

H 6 6 = 

19| 

Palpi   2 3 ^ H = 9 

Two  females  from  Macedon,  Victoria. 

Aname  pellucida,  n.  sp.     (Text-fig.  32,  p.  256.) 

Cephalothorax,  legs,  and  mandibles  rather  bright  pale  yellow;  hairs 
brownish  grey.  Cephalic  part  not  so  much  raised  up  as  in  A.  grisca. 
Abdomen  black  above,  with  yellow  side-streaks  5  in  number.  (The 
other  parts  are  pale  cream-colour,  probably  from  recent  moulting.) 

The  eyes  are  all  pale  yellow.  The  front  median,  each  on  a  round 

black  tubercle,  are  2  diamet<i^  apart.  The  front  side-eyes  are 
longer  than  the  rear  side  1  ',  of  (heir  diameter.  The  long  diameter 
<il  tin'  rear  middle  eyea  La  the  same  as  that  of  their  Laterals,  from 
which  they  are  just  clearly  separated.    Tin'  front  middle  are  the 
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same  distance  (their  diameter)  from  the  rear  middle  and  the  front 
side.  The  centres  of  the  front  row  are  in  a  straight  line,  those  of 
the  rear  row  recurved. 

Text-fig.  32. 

Aname  pellucida.    Eyes. 

Measurements  in  millimetres. 

Long.         Broad. 
Cephalothorax  8-|  6^ 
Abdomen             9  5^ 
Mandibles         3 

Superior  spinnerets  21,  1,  11  =  4J. 
Pat.  &       Metat. 

Coxa.     Tr.  &  fem.       tib.         &  tars. 

Legs          1.  4  7  U  61  =  25 

2.  3|  61  7"  6  =  23 
3.  3  5|  5£  6£  =  201 

4.  31  7  8  8"  =  26| 

Palpi    3|  5i  5  3  =  17" 
In  other  points  the  same  as  the  foregoing  (A.  arborea). 
Besides  its  much  greater  size,  this  differs  from  A.  pallida  L. 

Koch  in  the  greater  distance  and  colour  of  its  front  middle  eyes, 
the  equality  in  size  of  its  middle  and  side  eyes  of  rear  row,  the 
straighter  front  row  ;  the  1st  and  4th  pairs  of  legs  being  more 
nearly  equal  in  length. 

One  female  from  Macedon. 

Genus  Brachythele  Auss. 

This  genus  should  have  the  front  row  of  eyes  straight.  Thoracic 
fovea  straight.  Front  tibia  of  male  furnished  with  an  apical  spur. 
Tarsus  and  metatarsus  of  front  two  pairs  fully  scopulated. 

Type,  B.  icterica  C.  Koch. 
On  comparing  the  Australian  with  some  S. -American  specimens 

of  BracliytJielece  recently  to  hand,  they  certainly  agree  in  many 
points.  In  eyes,  spines  of  lip,  shape  of  maxillae  and  sternum, 
and  type  of  superior  mammillae  they  agree.  In  the  Australian  the 
cephalic  part  is  rather  more  raised  up  and  the  fovea  deeper ;  the 
inferior  mammillae  are  nearer  together.  In  the  S.- American  all  the 
tarsi  are  scopulated  instead  of  only  the  front  two  pairs,  and  are 
more  flexuous  instead  of  straight  and  firm. 
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The  generic  differences  of  Aname  Koch  and  Ixamatus  Sim. 
are  very  slight,  and  they  might  well  be  combined,  though  they 
can  be  clearly  distinguished  from  Brachythele  Auss.,  and  Hapalo- 
thele  Lenz. 

Brachythele  platipus  Auss. 

Brachythele  platipus  Auss.  Verh.  zool.-bot.  Ges.  Wien,  1875, 
p.  159. 

Described  by  Ausserer  from  a  cephalothorax  only,  from  Hera 

L.  Koch's  collection  and  marked  New  Holland,  without  further 
description. 

The  length  of  cephalothorax  is  7*5  mm.  =  tibia  +  patella  iv.,  as 
in  all  the  species  of  Aname  L.  Koch.  Breadth  of  cephalothorax 
5*8  mm. 

The  front  middle  eyes  are  somewhat  more  than  their  diameter 

apart ;  and  the  hair-covering  of  the  cephalothorax  is  dingy  yellow- 
brown. 

The  description  is  inadequate  to  show  in  what  it  differs  from 
the  species  of  Aname  above  described,  to  which  genus  it  probably 
belongs ;  but  I  leave  it  as  given  until  proof  can  be  shown,  from  more 
material,  of  the  genus  to  which  it  should  really  be  attached. 

Genus  Ixamatus  Simon. 

Iocalus  L.  Koch,  Die  Arachn.  Austr.  1873,  p.  469  (nom.prasocc). 

Hapalothele  H.  Lenz,  Zool.  Jahrb.  1886,  Band  i.  pp.  396-7. 
Ixamatus  E.  Simon,  Ann.  Soc.  Ent.  JFr.  1887,  Bull.  (note). 
Hapalothele  Lenz,  E.  Simon,  Hist.  Nat.  d.  Araign.  vol.  i. 

p.  180. 
Type,  /.  varius  L.  Koch. 

M.  Simon  gave  the  above  name  to  Herr  Koch's  genus  Lvalus, 
which  name  had  been  used  before,  for  a  group  of  mammals.  He 

subsequently,  however,  referred  it  to  Lenz's  Hapalothele,  type 
H.  reuteri,  from  the  island  of  Nossi-bc  off  N.W.  coast  of 
Madagascar. 

In  Lenz's  genus  the  male  has  an  apical  spur  on  tibia  i., 
which  is  not  the  case  in  either  of  the  species  below,  which 
follow  exactly  Ixamatus  Simon.  Further,  the  front  row  of  eyes 
is  straight  or  recurved,  instead  of  procurved  as  in  Ixamatus,  and 
its  members  have  no  scopida,  instead  of  having  tarsi  i.  &  ii.  thickly 
scopuhitcd  ;  moreover  the  tarsal  claws  bave  only  one  row  of 
pectinations  apparently  crossing  them,  as  in  the  Maorothelece  and 
Atracea  groups,  whilst  in  the  Australian  species  of  Ixamatus  they 
are  strongly  biseriated. 

The  superior  spinnereta  are  slender,  the  last  joint  tapering  and 

longer  than  <'it  her  of  the  ol  hers. 
The  thoracic  fovea  is  straight,  and  the  metatarsi  are  not 

scopulated  on  any  of  the  legs. 

PSOO.  Zool.  SOO.— 1901,  Vol..  II.    No.  XVII.  17 
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The  species  may  be  distinguished  as  follows  : — 
The  front  row  of  eyes  about  equally  large          1. 
Side-eves  of  front  row  nearly  twice  the  diameter  of 

middle         2. 
1.  Front  row  clearly  procurved.     Palpal  stigma  in  male 

twisted  and  dilated  at  apex        /.  gregoHi,  n.  sp. 
—  Front  row  straight.  Palpal  stigma  in  male  tapering 

to  a  point  and  about  the  length  of  the  bulb  (sec. 
L.  Koch)           /.  varius  L.  Koch. 

2.  Palpal   stigma   in    male  very    long    and    attenuated 
(twice  the  length  of  bulb)       /.  broomi,  u.  sp. 

IxAMATITS  VARIUS  L.  Koch. 

Lvamatus  varim  L.  Koch,  Die  Arachn.  Austr.  (1873)  p.  469. 
Described  from  a  male  from  Boweu,  Queensland :  the  species  is 

unknown  to  me. 

According  to  L.  Kocb,  the  legs  are  much  shorter  in  proportion  to 
the  cephalothorax  and  abdomen  than  either  of  the  other  two  species 
described  below  ;  his  measurements  being :  ceph.  7  mm.,  abd.  8, 
palpi  10  ;  legs  16,  15, 13,  and  18  mm.  respectively. 

Ixamatus  geegoeii,  n.  sp.     (Text-fig.  33,  p.  259.) 

The  cephalothorax  and  mandibles  are  dark  yellowish  brown, 
with  down-lying  yellow  hair  and  a  belt  of  upstanding  brown 
bristles  round  the  margin  of  the  former  and  on  the  front  of  the 

latter.  A  straight  deep  fovea  and  bare  side-streaks  separate  the 
long  and  rather  narrow  cephalic  part  from  the  thoracic. 

The  legs  and  palpi  are  the  same,  yellowish  brown  shaded  in 
places  with  darker  brown ;  the  tibiae  and  metatarsi  wholly  dark 
brown.  They  are  thickly  covered  with  a  mixture  of  long  yellow, 
grey,  and  brown  bristly  hairs.  The  tarsi  of  the  front  two  pairs 
have  pale  yellow,  almost  white  scopulse  which  extend  half-way  up 
the  corresponding  metatarsi. 

The  lip,  maxilla?,  sternum,  and  coxae  are  yellow  shaded  with 
brown,  and  furnished  with  upstanding  bristly  brown  hair,  paler  on 
the  coxae. 

The  abdomen  above  is  dark  grey  mottled  with  large  yellow  spots; 
below  yellow,  with  smaller  black  mottlings. 

The  superior  spinnerets  are  pale  yellow  above,  greyer  under- 
neath, with  yellowish-grey  hairs. 

This  differs  from  /.  broomi  in  having  the  front  and  rear  side- 
eyes  equal  in  diameter  to  the  front  middle,  which  are  half  their 
diameter  apart ;  in  having  the  last  joint  of  the  superior  spinnerets 
equal  in  length  to  the  second  and  shorter  than  the  first.  The 
legs  much  more  bristly ;  the  thoracic  fovea  straighter ;  a  few 
spines  on  the  front  of  the  lip ;  the  style  of  the  male  palp  short  and 
curling,  the  length  only  of  the  bulb. 

The  tarsi  also  are  weak  and  sinuous,  the  front  two  metatarsi 
partially  scopulated,  and  on  the  anterior  side  of  patella  hi.  are 
three  short  stout  spines  as  in  Aname  grisea  described  above  (p.  253), 
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Ixamatus  gregarii.     a.  Male  palp.     b.  Eyes. 

Measurements  in  millimetres. 

Long.  Broad. 
Cepbalothorax ....       4|  3| 
Abdomen             4|  3 
Superior  spinnerets  \\,  1,  1  =  3^. 

Pat.  &  Metat. 
Coxa.  Tr.  &fem.  tib.  &  tars. 

Legs           1.         2  J  4.',  5  5} 
2.  2  4J  ,/  5         = 
3.  L|  :'>■■  3|  41       = 
4.  2  4J  5  6 

Palpi          I,  2j  4  1 

This  gpeciiin'ii  (;i  male)  From   Maccdon.  Victoria,  I  Iiiim 

alter  in j  friend  Prof.  Gregon,  <>!'  Melbourne  I " n i \ <  r>ii y . 

17* 

17 

16J 181 
17.1 

H 

named 
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Ixamatus  bboomi,  n.  sp.     (Text-fig.  34.) 

The  cephaiothorax  is  dull  reddish  brown  ;  the  mandibles,  which 

are  paler  aud  more  yellow-brown,  have  a  bare  streak  along  the 

outer  edge  and  long  brown  bristles  over  the  remainder.  The 

legs  and  palpi  are  reddish  brown  above,  deep  yellow  underneath, 
with  brown  hair,  bristles  and  spines.  The  lip,  maxillae,  sternum, 
and  coxae  are  bright  golden  yellow. 

Text-fig.  34. 

Ixamatus  Irroomi.     a.  Male  palp.     b.  Tibial  joint  of  first  pair  of  legs. 
c.  Eyes. 

On  the  underside  of  the  abdomen  the  chitinous  shield  forward 

of  the  breathing-slits  is  bright  golden  yellow,  the  gill-coverings 
and  the  spinnerets  are  the  same  colour,  behind  the  breathing- 
slits  pale  yellow  mottled  with  black.  Along  the  back  is  a  dark 
median  stripe,  on  each  side  of  which  large  yellow  spots  are 
irregularly  distributed  on  a  black  ground. 

The  cephaiothorax  is  a  short  oval,  the  cephalic  part  only  slightly 
higher  than  the  thoracic.  The  fovea  is  rather  long  and  deep,  and 
clearly  recurved. 

The  front  row  of  eyes,  seen  from  the  front,  is  slightly  procurved; 
the  median  pair  half  their  diameter  apart,  and  rather  less  from  the 
laterals,  of  «  hich  the  long  diameter  is  once  and  a  half  that  of  the 
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median.  The  rear  row  is  recurved.  The  laterals  in  length  equal 
the  diameters  of  the  front  middle  eyes.  They  are  clearly  separated 
from  the  still  smaller  rear  middle  eves. 

The  whole  eye-space  is  well  raised  up,  the  eyes  yellow  on  a 
black  ground. 

The  sternum  is  ovate,  rather  convex,  covered  with  short  stiff 
bristles  ;  the  sigilla?  are  nearly  marginal  and  moderately  Large. 

The  lip  is  without  spines,  broader  than  long,  rather  straight  at 
the  sides  and  hollowed  in  front.  The  maxilla)  are  only  slightly 
hollowed  round  the  lip,  with  a  bunch  of  quite  small  spines  above 
that  portion. 

The  falx- sheath  has  one  row  of  7  medium-sized  teeth  and  no 
intermediate. 

The  legs  and  palpi  are  rather  long  and  slight,  thickly  clothed 
with  stout  upstanding  bristly  hair;  the  tibiae  and  metatarsi  well 
bespined,  the  front  two  pairs  of  tarsi  have  a  light  scopula  which 
does  not  extend  along  the  metatarsi. 

The  tarsal  claws  are  large  and  have  7  or  S  pectinations  on  the 
inner  edge,  one  less  on  the  outer. 
On  the  underside  of  tibia  i.  of  the  male  are  10  irregularly 

placed  spines,  but  no  spur. 
The  thin,  finely  curved  style  of  the  male  palp  is  21  times  the 

length  of  the  genital  bulb. 
The  abdomen  is  oval,  sparsely  covered  with  fine  upstanding 

bristles  on  round  roots.  The  inferior  mammilla?  are  two  diameters 

apart.  The  superior  pair  have  the  third  joint  cylindrical  and 
longest,  the  second  shortest. 

Measurements  in  millimetres. 

Long.  Broad. 
Cephalothorax   ....        6  5 
Abdomen          4-^  4 
Superior  spinnerets  1,  f,  1^  =  3. 

Pat.  &  Met  at. 
Coxa.  Tr.  &fem.  tib.  &  tars. 

Legs           1.         3  6  51          UJ  =  21 
2.  i'.l  51  5            5j  =  is.', 
3.  2  5  4             5  =  16 

4.  -J\  6  5.4           7  -  21 

Palpi           2|  4  4~           1  =  1U 
A  single  male  in  the  British  Museum,  scat  by  Uv.  Broom  from 

Hill  Grove,  New  South  Wales.  1  have  named  the  species  after 
that  industrious  collector. 

t  iidnistoxia,  im\ .  gen. 

Differs  from  Annua  L.  Koch  in  that  tibia  i.  of  the  male  is 

furnished  with  a  powerful  single  spur  springing  from  an  enlarge- 
ment in  the  centre  <>i  the  joint.    The  Fronl  row  of  eyes  i-  ̂ lightly 
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procurved,  the  side-eyes  being  larger  than  the  middle.  The  front 
and  rear  side-eyes  are  distinctly  separated.  The  thoracic  fovea  is 
straight. 

Type,  C.  metadata,  n.  sp. 

Chenistonia  maculata,  n.  sp.     (Text-tig.  35.) 

Cephalothorax  and  mandibles  rich  red-brown.  Palpi  and  legs 
somewhat  paler,  with  fine  down-lying  yellow  hair  and  brown 
upstanding  bristles.  Coxae,  sternum,  lip,  and  maxilla;  deep  orange, 
with  upstanding  brown  bristly  hair. 

Abdomen,  above,  black  ground  with  transverse  rows  of  medium- 
sized  yellow  spots,  rather  thick  short  yellow  hair  ;  on  the  under- 

Text-ite.  35. 

Chenistonia  maculata.     a.  Tibial  and  metatarsal  joints  of  first  pair of  legs  of  male.     b.  End  of  palp.     c.  Eyes. 

side,  a  yellow  chitinous  shield  in  front,  behind  it  black  and  yellow mottlings  with  brown  hair.    Spinnerets  yellowish  with  yellow  hair. lbe  cephalothorax  is  oblong,  only  slightly  narrower  in  front 
and  rear ;  thoracic  fovea  straight ;  cephalic  part  not  much  higher than  the  thoracic. 

Front  row  of  eyes  slightly  procurved,  median  pair  their  diameter apart ;  laterals  11  diameter  of  former,  i  diameter  distant.     Rear 
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row  recurved,  laterals,  the  diameters  of,  or  very  slightly  longer 
than  front  middle,  rear  middle  nearly  as  large.  Front  and  rear 
laterals  clearly  separated. 

Sternum  nearly  round,  convex,  furnished  with  upstanding 
bristles  ;  sigilhe  rather  round,  marginal,  and  moderate  in  size. 

Lip  small,  only  slightly  broader  than  long,  hollowed  in  front ; 
no  spines.  Maxillae  straight  in  front,  round  at  heel,  thence 
hollowed  round  lip,  the  whole  base  covered  with  thick  club-shaped 
spines. 

The  falx-sheath  has  8  large  teeth  on  the  inner  side  and  5  small 
intermediate  at  the  lower  end. 

The  male  has  a  powerful  lateral  spur  springing  from  an  enlarge- 
ment in  the  middle  of  tibia  i.,  but  none  at  the  apex. 

The  genital  bulb  is  a  long  pear-shape,  with  a  short  stylus  not 
more  than  one-fourth  of  its  length.  The  bulb  springs  from  the 
end  of  a  specially  long  metatarsal  joint  of  the  palp. 

Measurements  in  millimetres. 

Female. 

Long.  Broad. 
Cephalothorax    ....        6  4^ 
Abdomen          7  4 

Superior  spinnerets  1^,  1,  1^=3J. 
Pat.  &       Metat. 

Coxa.     Tr.&fem.       tib.         &tars. 

Legs            1.         2j  4|  5  4         =       15| 

2.  2  4"  4  H       =       13| 
3.  If  31  31  31       =       121 

4.  21  41  5"  5         =       16f 
Palpi         If           31          3}  If       =       10} 

Male. 

Long.  Broad. 
Cephalothorax  ....        6  4| 
Abdomen             6  3^ 

Superior  spinnerets  11,  1,  1^=4. Pat.  &       Metat. 
Coxa.     Tr.  &  fem.       tib.         &  tars. 

Legs            1.         1'!  51  6$  5£       =       20 

2.  21  4|  5~  5"       =       16± 3.  2  41  41  5         =       15| 

4.  2\  51  5f  6f       =       20$ 
Palpi         2            4|           41           l|       =       12J 

Locality.  Macedon,  Victoria. 

Chenistonia  majoe,  n.  sp.     (Text-iig.  36.) 
Besides  its  much  larger  size,  though  similar  in  colouring,  this 

differs  from  C.  maoulaUf  in  the  pattern  of  the  upper  pari  <>!'  the 
abdomen  having  :i  black  median  stripe  with  about  5  pairs  of  mottly 
diagonal  side  stripes  on  a  buff  ground  ;  underneath  all  yellow. 
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The  front  middle  eyes  are  nearer  together,  f  diameter  apart, 
and  the  front  side  only  slightly  larger,  about  1|  diameter.  The 
rear  side  are  the  same  diameter  as  the  front  middle,  the  rear 
middle  broad  and  truncate  at  the  top. 

Text-fig.  36. 

Chenistonia  major.    Eyes 

The  mandibles  are  much  more  heavily  clothed  with  hair  and 
bristles. 

The  superior  maxillae  are  shorter  in  comparison,  stout  and 
tapering  and  darker  in  colour. 

Also  tarsi  are  scopulated  and  a  portion  of  metatarsi  i.  &  ii. 
Lip  rather  round,  with  3  or  4  spines  in  one  row  in  front. 

Measurements  in  millimetres. 

Long.  Broad. 
Cephalothorax    ....      11  8 
Abdomen           14  10 

Mandibles           4| 
Superior  spinnerets  2,  1|,  2=5^. 

Pat.  &       Metat. 
Coxa.     Tr.  &  fern,      tib.        &  tars. 

Legs            1.  5  9  9  8         =31 
2.  4  8|  8$  8         =       29 

3.  31  7  7"  7£       =       25 
4.  4  9g  91  9|       =       321 

Palpi       4             6i           6  3         =       19} 

Among  a  good  many  females  I  have  not  found  a  male. 
Another  female : — 

Long.  Broad. 
Cephalothorax     ....      11  9 
Abdomen           17  11 

Superior  spinnerets  2\,  Y\,  1J=5^.     Sternum  5^  x4. 
Pat.  &  Metat. 

Coxa.  Tr.  &fem.  tib.  &  tars. 

Legs            1.             5  10  10             9  =34 
2.  4|  9  10            8£  =  32 

3.  4  8             8            9"  =  29 
4.  4|  9|  10=|  10|  =  35 

Palpi         4  7            7             4  =  22 

Locality.  Upper  Macedon,  Victoria. 
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Group  Macrothele.e. 

This  group  is  very  clearly  distinguished  from  the  foregoing  by 
the  greater  length  of  the  superior  mammillae,  which  are  not  much,  if 
any,  shorter  than  the  cephalothorax,  by  the  distance  between  the 
inferior  mammilla?,  which  are  some  four  diameters  at  least  apart ; 
the  tarsi  and  metatarsi  of  all  the  legs  being  without  scopulae,  and 
the  tarsal  claws  having  the  pectinations  in  a  single  row  only, 
crossing  the  claw  diagonally  from  one  side  to  the  other.  They 
resemble  one  another  in  the  sternal  sigilla?,  which  are  of  moderate 

size  and  marginal,  and  in  having  the  teeth  on  the  falx-sheath  in 
one  row  only  on  the  inner  side,  or  one  row  and  a  small  inter- 

mediate at  the  lower  end. 

The  genera  may  be  distinguished  as  follows  : — 

1.  Maridibles  protruding  horizontally  and  normal...     2. 
Mandibles    short,    strongly   kneed  at    base  and 

nearly   perpendicular  (as    in  Migas  L.  Koch, 
sec.  Thor.)       Cethegus  Thor. 

2.  Front  row  of   eyes  procurved.     Lip  smooth  or 
only  bespined  at  apex ;  all  tarsi  generally  be- 
spined ;  all  legs  the  same  thickness ;  last  joint 
of  spinnerets  not  longer  than  the  middle,  but 
finer,  smooth  and  straight        Stcnygrocercus  E.  Sim. 

Front  row  of  eyes  straight  or  lightly  procurved. 
Lip  profusely  bespined  nearly  to  base;  last 
joint  of  spinnerets  as  long  as,  or  longer  than 
second        3. 

3.  No  spines  on  tarsi.     Front  pair  of  legs  stouter 
than  others        Porrhothele  Sim. 

All  tarsi  bespined.  First  and  fourth  pairs  of  legs 
the  same  thickness       Macrothele  Auss. 

Genus  Cethegus  Thorell. 

Cethegus  Thorell,  Ann.  Mus.  Genova,  1881,  p.  241. 
This  genus,  formed  for  a  specimen  brought  from  Cape  York  by 

d'Albertis,  I  only  connect  provisionally  with  this  group.  It  is 
unknown  to  me ;  aud  although  (sec.  Thor.)  it  has  very  long 
spinnerets,  the  form  of  the  mandibles  would  seem  to  make  it 
doubtful  whether  it  should  not  rather  be  joined  to  the  Migince. 

Cktiiugus  lugubeis  Thor.,  loc.  cit. 

Genus  Porrhotuele  Simon. 

Mygah  Walck.  Ins.  Apt.  vol.  i.  1837  (ad  part,  antipodicma), 

Cteni:"  White,  Proc.  Zool.  Soc.  184!),  p.  '3  (ad  part,  hexops  aud 
antipodum). 

Hexops  An-.  L871  lad  port,  ivhitei). 
Macrothele  Carabr.  1873  (ad  part,  huttoni). 
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Macrothele  Simon,  Ann.  Soc.  Ent.  Fr.  1891,  p.  307  (ad  part. 
insignipes). 

Porrhothele  Simon,  Hist.  Nat.  d.  Araign.  vol.  i.  (1892)  p.  185. 

Type,  P.  antipocliana  Walck. 
This  is  evidently  the  New  Zealand  form  of  the  genus  Macrothele 

Auss. ;  but  the  only  real  difference  between  the  two  is  that,  whereas 

in  the  latter  (sec.  Auss.)  the  tarsi  are  all  bespined,  in  the  corre- 
sponding species  of  New  Zealand  they  are  without  spines  and 

the  front  pair  of  legs  is  somewhat  stouter  than  the  others. 
M.  Simon  makes  the  lip  in  Macrothele  only  bespined  at  the  apex, 

but  in  comparing  the  type  species  M.  calpetana  Walck.  with  the 
New  Zealand  specimens,  I  find  no  difference  in  this  respect,  the 
lip  of  both  being  profusely  bespined  to  nearly  the  base.  The 
front  row  of  eyes  in  Porrhothele  is  straight  or  slightly  procurved 
according  to  the  point  of  view. 

M.  Simon  says  (loc.  cit.  &Ann.  Soc.  Ent.  Fr.  1891,  p.  307)  that 
in  P.  antipocliana  the  eyes  of  the  front  row  are  slightly  recurved. 
He  has  seen  the  type  specimen,  while  I  have  not ;  but  I  would  point 
out  that  Baron  Walckenaer,  though  he  is  not  quite  clear  in  his 

original  description,  rather  suggests  the  contrary  l,  that  no  speci- 
men has  been  since  described  with  the  row  in  question  recurved, 

and  the  type  specimen,  I  think  a  dried  one,  is  between  60  and 
70  years  old,  under  which  circumstances  examination  is  difficult 
and  likely  to  be  deceptive  through  shrinkage. 

Amongst  some  Spiders  sent  me  by  Prof.  Dendy  from  Canterbury, 
N.Z.,  unfortunately  all  females,  there  are  two  distinguishable 
species  of  this  genus,  and  I  have  little  doubt  that  this  includes  all 
therefrom.  It  has  not  so  far  been  met  with  on  the  mainland 

of  Australia,  but  Mr.  Urquhart  has  described  a  species  from 
Tasmania  (M.  aculeata,  Proc.  E.  Soc.  Tasm.  1893,  p.  94),  so  it 
is  not  unlikely  that  it  may  be  found  somewhere  on  the  mainland. 

I  distinguish  the  species  as  follows  : — 

Front  middle  ■  eyes  not  quite  their  diameter  apart ; 
thoracic  fovea  deep  and  round.  Cephalothorax 
bright  orange  or  light  red,  with  dark  median 
stripe  from  eyes  to  fovea ;  mandibles  black- 
brown        P.  antipocliana  Walck. 

Front  middle  eyes  their  full  diameter  apart  (at  least 
in  female) ;  thoracic  fovea  long  and  transversely 
straight.  Cephalothorax  and  mandibles  rich 
chocolate-brown       P.  simoni,  n.  sp. 

POERHOTHELE  ANTIPODTANA  Walck. 

Mi/gale  antipocliana  Walck.  Hist.  Nat.  des  Ins.  Apt.  vol.  i. 
(1837)  p.  230. 

Mt/gale  quoyi  Lucas,  in  d'Orbigny,  Diet.  d'Hist.  nat.  vol.  viii. 
p.  503. 

Cteniza  hescops  White,  Proc.  Zool.  Soc.  1849,  p.  3. 

1  "  Les  yeux  interm6diaires  anterieurs  ....  sont  sur  la  meme  ligne  que  les 
lateraux  exterieurs." 
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Cteniza  antipodum  White,  Proc.  Zool.  Soc.  1849,  p.  3. 
Hexops  whitei  Auss.  Verb,  zool.-bot.  Ges.  Wien,  1871,  p.  155. 
Macroihele  huttonii  Cambr.  Traus.  &  Proc.  N.  Z.  Inst.  vol.  vi. 

(1873)  p.  200. 
Macroihele  huttonii  Cambr.,  A.  T.  Urqukart,  ibid.  vol.  xxiv. 

(1891)  p.  221. 
Macroihele  insignipes  Simon,  Ann.  Soc.  Ent.  Fr.  1891,  p.  308. 
Macroihele  (or  Hexops)  Auss.,  B.  I.  Pocock,  Ann.  &  Mag.  Nat. 

Hist.  ser.  6,  vol.  xvi.  (1895)  p.  224. 
PorrhotheJe  antipodiana  Walck.,  E.  Simon,  Hist.  Nat.  d.  Araign. 

vol.  i.  (1892)  p.  185. 
This  species  was  originally  described  by  Baron  Walckenaer  in 

1837,  from  a  specimen  collected  in  New  Zealand  and  brought  to 
Paris  by  Messrs.  Quoy  &  Gaimard.  It  would  appear  to  be  fairly 
common  in  New  Zealand,  and  has  certainly  been  the  subject  of 
several  descriptions  since,  but  some  so  vaguely  drawn  as  to  leave 
the  characteristics  of  their  types  a  matter  of  considerable  doubt. 

The  'Erebus'  and  'Terror'  Expedition  brought  home  several 
specimens  in  1847,  in  various  stages  of  growth,  from  which 
Mr.  Adam  White  described  two  species  under  the  names  of  Cteniza 

antipodum  and  Cteniza  hexops  l'espectively. 
Fortunately  the  types  of  these  (two  each)  are  preserved  in  the 

British  Museum,  and  Mr.  Pocock  (Joe.  cit.)  has  shown  that  they 
are  both  the  same.  They  are  certainly  also  the  same  as  two  larger 
specimens  of  mine  (from  Canterbury  as  aforesaid,  p.  266). 

Baron  Walckenaer's  original  description  of  his  type  specimen 
of  antipodiana  further  agrees  with  these.  (One  of  the  names 
chosen  by  Mr.  White  rather  suggests  that  he  had  himself  a 
suspicion  that  he  might  be  dealing  with  this  species.) 

M.  Simon  says  that  his  Macrothele  ins'njnipes  differs  from 
M.  antijiodiana,  but  the  only  difference  he  quotes  is  the  differ- 

ence in  size,  which  goes  for  very  little  in  the  females  ;  and  also 
he  says  that  the  front  row  of  eyes  of  antipodiana  is  recurved, 
which  I  think,  from  reasons  given  above,  must  be  taken  as 
doubtful.  His  very  careful  description  applies  word  for  word  to 
my  specimens. 

Mr.  Cambridge's  description  of  his  P.  huttoni  has  no  points 
which  disagree  with  these  or  by  which  a  different  species  can  be 
established. 

I  therefore  conclude  that,  at  least  until  some  difference  is  shown 

between  til''  mules,  the  whole  of  these  species  with  pale  red  or 
orange  cephalothoraz  are  really  the  same,  and,  moreover,  the  same 

as  walckenaer's  type-specimen  of  antipodiana. 
The  unusually  bright  colour  of  the  cephalothoraz,  with  darker  area 

about  the  eye-space,  dark  line  from  eye-space  to  the  thoracic  Eovea, 
which  is  deep  and    round  ;     front  middle  eyes  as  large  as  side-eyes 
and  less  than  their  diameter  apart  ;  black-Drown  mandibles;  black 
or  dark  abdomen,  with  large  round  bronchial  opercula  yellow  al 
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the  margins  and  brown  inside,  are  features  common  to  all  the 
descriptions.  The  measurements  of  the  largest  specimen  I  have 
are  as  follows  (in  millimetres) : — 

Long.  Broad. 
Cephalothorax  ....          12  10 
Abdomen    13|  11 
Superior   spinnerets         10£ 

Pat.  &  Mctat, 
Coxa.  Tr.  &  fern.  tib.  &  tars. 

Legs           1.             5  9£  9             7|  =  31 
2.  5  9|  9            7J  =  31 
3.  4  8§  8|          8  =  29 
4.  4|  9|  9             9|  =  32  £ 

Palpi       4£  6|  5             4  =  20 

The  superior  tarsal  claws  have  about  7  pectinations  (in  one  row 
crossing  the  claw). 

Tibia  iv.  above  has  1  pair  of  spines  in  front,  2  pairs  in  middle 
close  together,  and  1  spine  on  outer  side  between. 

Metatarsus  i.  has  1  pair  of  spines  in  front  and  1  spine  in  middle 
of  underside. 

On  the  inner  margin  of  the  falx-sheath  are  about  11  irregularly 
sized  teeth,  with  8  smaller  in  a  row  at  the  lower  end  intermediate 
between  the  two  edges. 

As  is  well  known,  Mr.  White,  after  his  description  of  Oteniza 
hexops,  mentions  (casually  in  a  postscript)  that  it  has  only  six  eyes, 
on  which  statement  Herr  Ausserer  constituted  a  new  genus. 
Hence  arose  the  discussion  (Poeock,  he.  cit.)  as  to  whether,  on  the 
discovery  that  the  supposed  type  specimen  had  eight  eyes,  the 
generic  name  Hexops  Auss.  should  or  should  not  stand  in  place  of 
the  later  named  genera. 

The  eyes  of  this  species  are  so  particularly  large  and  distinct, 
that  it  is  difficult  to  believe  that  anyone  looking  at  it  sufficiently 
closely  to  describe  a  new  species  could  possibly  have  made  such  a 
mistake  as  that  attributed  to  Mr.  White. 

I  happen  to  have  a  specimen  (of  P.  simoni,  n.  sp.)  with  one  side- 
eye  missing  from  the  front  row,  without  the  faintest  mark  of  its 
ever  having  been  there,  and  have  had  similar  experience  in  other 

genera.  Now  if  Mr.  White's  specimen  had  similarly  lost  two 
corresponding  eyes,  he  may  well  have  made  the  observation  he  did ; 
and  afterwards  substituted  for  the  type  duplicate  specimens,  instead 
of  the  one  he  had  pulled  about  and  perhaps  broken.  In  that  case 

the  type  specimen  of  Ausserer's  genus  would  simply  have  been  un- 
wittingly destroyed,  and  when  a  similar  one  reappears  the  genus, 

out  of  respect  to  its  founder,  can  come  back  into  our  lists.  Apart 
from  this  there  must  surely  be  an  implied  authority  to  rectify  any 
obvious  mistake,  as  when  a  name  intended  to  be  descriptive  through 
an  error  (or  carelessness)  becomes  misdescriptive. 
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PORRHOTHELE  SIMONI,  11.  Sp.       (Text-fig.  37.) 

Mandibles  black.  Cepbalothorax  and  sternum  ricb  sinning  dark 
brown.  Coxae,  lip,  and  maxillae  ratber  lighter  brown.  Legs  and 
palpi  medium  reddish  brown,  with  brown  hairs,  bristles,  and  spines. 
Abdomen  dull  black-brown,  with  small  yellow  spots  here  and  there 
and  ratber  rough  corrugations  ;  hair  yellow-brown.  Gill-covers 
brown,  edged  with  yellow.  Spinnerets  dark  brown.  The  cephalic 
part  is  only  moderately  raised ;  fovea  deep  and  straight  or  slightly 

procurved. 
The  front  row  of  eyes  is  slightly  procurved,  the  median  pair 

their  diameter  apart.  Laterals  scarcely,  if  any,  larger,  and  half 
that  distance  away.  The  rear  row  is  recurved,  the  laterals  the 
same  size  as  the  front  and  three-quarters  of  the  diameter  away. 
The  rear  median  are  two-thirds  the  diameter  of  the  others,  rather 
square,  half  as  far  from  the  rear  side  as  tbe  front  middle. 

The  falx-sheath  has  10  large  and  2  small  (1st  and  6th)  teeth 
on  its  inner  margin,  with  a  median  row  of  8  small  teeth  at  the 
lower  end. 

Text-fig.  37. 

Porrhothele  simoni.     a.  Eyes.     b.  Profile. 

The  sternum  is  a  broad  oval,  flat,  with  thin  upstanding  brown  hair. 
The  sternal  sigillae  are  moderately  large  and  quite  marginal. 

The  lip  is  rather  square,  straight  in  front,  and  very  convex.  It 
is  profusely  covered  with  club-shaped  spines  from  front  nearly  to 
base.  The  maxillae  are  broad,  with  a  protuberant  inner  front  corner, 
a  thick  group  of  club-shaped  spines  reaches  to  two-thirds  the 
length. 

The  superior  tarsal  claws  an;  large,  with  one  row  of  ]  1  pectina- 
tions, longest  in  the  middle,  running  diagonally  across  the  claws. 

The  inferior  tarsal  claw  is  smooth.  The  female  palp-claw  has 
six  pectinations.  The  inferior  Bpinnerets  are  long,  and  about  four 
of  their  diameters  apart.     The  superior  pair  haw  l  he  lirsl  and  third 
joints  equal  and  longer  than  the  second. 

The  abdomen  is  oval,  high,  and  rounded  at  the  sides. 
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Measurements  in  millimetres. 

Long.         Broad. 

Cephalothorax   ....         11|  7  in  front. 
10  in  middle. 

Abdomen           14  11 

Sternum       5  4| 

Superior  spinnerets  3|,  2|,  3|=8f. 
Pat.  &  Metat. 

Coxa.     Tr.  &  fern,  tib.  &  tars. 

Legs             1.         5             9  9  8       =       31 
2.  5             9  9  8       =       31 
3.  4             8  8  9       =       29 

4.  4             9|  10  10       =       331 

Palpi                       4             6£  51  3|     =       19| 
Two  females  from  Christchurch,  N.Z. 

Genus  Stenygrocercus  E.  Simon. 

Macrothele  E.  Simon,  Ann.  Soc.  Ent.  Er.  1888,  p.  245  (ad  part. 
silvicola). 

Stenygrocercus  E.  Simon,  Hist.  Nat.  des  Araign.  vol.  i.  (1892) 

p.  185. 
Type,  S.  silvicola  Simon. 
M.  Simon  has  constituted  the  genus  Stenygrocercus,  with  a 

New  Caledonian  species  as  type,  in  which  the  lip  is  rather 
square,  both  that  and  the  maxilla?  free  from  spines.  The  superior 
mammilla?  have  the  first  and  second  joints  of  about  equal  length, 
the  last  joint  being  not  longer  than  middle,  and  the  whole  slim,  the 
first  two  joints  about  four  times  as  long  as  wide.  In  many  cases, 
if  not  always,  the  second  joint  of  the  superior  mammilla?  all  through 
this  family  is  certainly  retractile,  and  its  comparative  length  there- 

fore difficult  to  establish  unless  fully  extended.  Apart  from  this, 
however,  the  great  difference  between  the  unbespined  lip  and  maxilla? 
in  this  genus,  and  the  profuse  bespining  of  both  in  the  two  genera 
Macrothele  and  Porrhothele,  is  a  good  generic  characteristic.  There 
is  no  obvious  thickening  of  the  first  pair  of  legs  as  in  Porrhothele. 

The  front  middle  eyes  are  much  smaller  than  the  side,  thus 
greatly  differing  from  those  of  Porrhothele. 

Stenygrocercus  broomi,  n.  sp.     (Text-fig.  38,  p.  271.) 

Cephalothorax,  mandibles,  sternum,  and  coxa?  deep  chocolate- 
brown  ;  eye-space  and  mandibular  fangs  black.  Legs  and  palpi, 
lip  and  maxilla?  rather  lighter,  edges  of  the  latter  paler  and  ruddier. 
Eront  median  eyes  greenish,  remainder  bright  yellow.  Hairs  on 
cephalothorax  yellowish,  on  legs,  palpi,  and  sternum  dark  brown. 
Abdomen  dark  grey  ground,  with  small  paler  yellow-brown  pit- 
marks  over  the  upper  surface. 

The  cephalothorax  is  lg  mm.  longer  than  broad,  only  slightly 
narrowing  in  front  and  rear.  A  deep  round  fovea  and  four  well- 
marked  depressions  on  either  side. 
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The  raised  eye-space  twice  as  long  as  broad  and  half  its  breadth 
from  the  edge  of  the  carapace.  The  front  row  of  eyes  is  procurved. 
Laterals  2k  times  the  diameter  of  the  median,  the  latter  one  dia- 

meter apart,  and  the  same  distance  from  the  lowest  point  of  the 

side-eyes.  The  side-eyes  of  rear  row  are  smaller  than  front  laterals, 
|  their  diameter  away.  Bear  median  1^  diameter  of  front  median, 
their  apex  is  close  up  to  the  side-eyes. 

The  mandibles  set  rather  divergently,  are  the  length  of  the  front 
patella?,  and  are  furnished  with  long  stout  bristles  on  the  lower 
half.  Falx-teeth  about  8  of  irregular  size  on  inner  margin, 
with  a  few  small  in  an  intermediate  row  at  lower  end  of  falx- 
sheath. 

The  sternum,  a  broad  oval,  and  the  coxa?  are  covered  with  long 
stout  upstanding  bristles  each  springing  from  a  raised  round  radical. 
The  anterior  sigillae  are  very  large  and  situated  in  a  broad  shallow 

Text-fig.  38. 

ftJ    m 

Stenygrocercus  broomi.     a.  Eyes.     b.  Profile. 

depression  behind  the  lip,  which  is  widest  at  base,  slightly  wider 
than  long  and  narrowing  to  a  straight  front  edge.  This  is  alto- 

gether without  spines,  as  are  also  the  maxilla?,  which  are  square  with 
a  small  rounded  protuberance  at  front  inner  corner. 

The  metatarsi  and  tarsi  are  all  bespined,  the  latter  rather  weakly  ; 
two  small  pairs  underneath  only  on  the  front  two  pairs.  6  or  7 
pectinations  in  a  single  row  cross  the  superior  tarsal  claws.  5  or  6 
short  teeth  on  the  female  palp-claw. 

The  abdomen  is  oval,  rounded  at  the  sides.  It  has  a  little 

light-coloured   down-lying   hair   and    long  spinous    bristles   with 

The  anterior  mammilla)  are  well  developed,  more  than  four  times 
their  width  apart.  The  superior  pair  are  about  as  long  as  the 
cephalothorax,  the  last  joint  tapering,  the  others  cylindrical. 

Two  females  were  sent  to  the  British  Museum  by  Dr.  Broom 
from  Hill  Grove,  \.S.\V\ 
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Measurements  in  millimetres. 

Long.  Broad. 
Cephalothorax  ....         8|  7 
Abdomen           11  8 
Mandibles          3 

Superior  mammillae  4,  3,  2^  =  9^. 
Pat.  &    Metat.  & 

Coxae.      Tr.  &  fern.      tib.         tars. 

Legs            1.         3|  6|  6|  6       =      22| 

2.  3|  6±  6|  G       =      22| 
3.  3^     6|     6|     7|  =   24 

Or  4, 3,  2,  1.  4.    3£     7|     8*     9±  =   29 
Palpi     3     5|     5|     3   =   17 

Group  Atraceje. 

The  two  genera  Atrax  Cambr.  and  Hadronyelie  L.  Koch,  which  I 
have  detached  to  this  group,  differ  considerably  from  either  of  the 
two  previous  genera. 

The  sternal  sigillse  are  large  and  removed  from  the  margin,  and 
the  teeth  on  the  falx- sheath  are  in  two  rows  on  interior  and  exterior 
margins,  with  an  intermediate  row  of  small  ones  at  the  lower  end. 

The  superior  spinnerets  are  short  and  the  inferior  even  closer 
together  than  in  Brachytliele  ;  while  the  tarsal  claws  are  pectinated 
in  one  row  across  the  claw  as  in  Macrotliele,  and  the  lip  very  thickly 
bespined. 

Synopsis  of  Genera, 

Last  joint  of  superior  spinnerets  longer  than  second,  cylin- 
drical and  smooth       Atrax  Cambr. 

Last  joint  of  superior  spinnerets  short  and  conical     Hadronychc~L.  Koch. 

Genus  Atrax  Cambr. 

Atrax  Eev.  O.  P.  Cambridge,  Ann.  &  Mag.  Nat.  Hist.  ser.  4, 
vol.  xix.  (1877)  p.  26  ;  E.  Simon,  Ann.  Soc.  Ent.  Fr.  1891,  p.  302 ; 
id.  Hist.  Nat.  d.  Araign.  vol.  i.  (1892)  p.  186. 

Type,  A.  robustus  Cambr. 

Synopsis  of  Species. 
Front  middle  eyes  more  than  their  diameter  apart,  and 

distinctly  less  in  their  diameter  than  side-eyes  of 
same  row ;  patella'  of  two  rear  pairs  furnished  with 
one  or  two  spines  ;  all  four  pairs  of  tibiae  bespined...     A.  robustus  Cambr. 

Front  middle  eyes  less  than   their  diameter  apart,  and 
about  the  same  in  diameter  as  the  front  side-eyes  ; 
patellae  of  third    pair    furnished    with    numerous 
spines,  fourth  pair  none  ;  and  the  front  four  tibiae 
without  any          A.  modesta  Simon. 
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Ateax  robustus  Cambr.     (Text-fig.  39.) 

Atrax  robustus  Cambr.  Ann.  &  Mag.  Nat.  Hist.  ser.  4,  vol.  xix. 
1877,  p.  26,  pi.  vi.  fig.  1  ;  E.  Simon,  Ann.  Soc.  Ent.  Fr.  vol.  lx. 
1891,  p.  301. 

This  rather  powerful-looking  spider  varies  in  the  colour  of  the 
cephalothorax,  from  a  rich  red-brown  to  a  black-brown.  Abdomen 
yellowish  grey  to  darker  grey,  with  fine  dark  brown  hairs.  The  front 
middle  eyes  stand  on  raised  shiny  black  rims  which  make  them  look 
larger  and  nearer  together  than  they  really  are,  and  these  again 
are  raised  on  a  common  protuberance  outside  of  which  he  the  side- 
eyes  and  rear  middle.  The  front  row  only  looks  in  any  way  pro- 
curved  when  seen  from  right  in  front. 

Text-fig.  39. 

a' 

Atrax  robustus.     a.  Eyes.     b.  Tarsal  claws. 

There  are  seven  pectinations  in  a  curved  row  across  the  superior 
tarsal  claws,  the  inferior  tarsal  claw  being  smooth. 

There  are  13  large  teeth  on  the  outer  margin  of  the  falx-sheath, 
11  on  the  inner,  and  9  rather  large  in  an  intermediate  row. 

The  metatarsi  and  tarsi  of  all  legs  are  thickly  bristled  and  be- 
spined,  but  have  no  real  scopula.  There  are  three  or  four  short 
spines  at  anterior  end  of  tibia  i.  and  ii.,  and  the  same  with  more  in 
the  middle  of  tibia  iii.  and  iv. 

There  are  female  specimens  from  Queensland  and  New  South 
Wales  in  the  British  Museum,  and  from  New  South  Wales  in  that 
of  Paris,  but  no  male  recorded. 

I  give  the  following  measurements  in  millimetres  of  about  the 
largest. 

Peoc  Zool.  Soc— 1 901 ,  Vol.  1 1.  No.  XVIII.        18 
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Long.         Broad. 

Cephalothorax .  .     15  12 
Abdomen            12k  11 

Superior  spinnerets  2^,1,  21=6. 

Legs 

Palpi 

Atrax  modesta  Simon. 

Atrax  modesta  E.  Simon,  Ann.  Soc.  Eut.  France,  vol.  lx.  1891, 

p.  302. 
Described  by  M.  Simon  from  a  female  in  tbe  Paris  Museum  from 

Melbourne.  I  have  not  seen  it,  but  it  is  apparently  smaller  and 
darker  in  colour.  I  have  given  (above,  p.  272)  the  differences 

deduced  from  M.  Simon's  description. 

Genus  Hadronyche  L.  Koch. 

Hadronyche  L.  Koch,  Die  Arachn.  Austr.  1873,  p.  463  ;  E.  Simon, 
Hist.  JNat.  d.  Araign.  i.  1892,  p.  186. 

This  genus  differs  from  Atrax  in  having  the  pars  cephalica  of  the 
cephalothorax  more  raised  up  and  rounder,  but  not  so  much  so  as 
in  Eriodon.  The  superior  mammilla?  are  short  and  tapering ;  the 
first  joint,  divided  at  the  back  but  not  all  round,  is  equal  in  length 
to  the  remaining  two,  the  second  being  slightly  longer  than  the 
third.  The  inferior  mammillae  are  near  together,  cylindrical,  and 
truncate  at  end.  The  lip  is  square  in  front  but  not  nearly  so  long 
as  broad,  unless  the  whole  distance  from  the  sternum  is  included. 

Type,  H.  cerberea  L.  Koch. 

Hadkonyche  cerberea  L.  Koch.     (Text-fig.  40,  p.  275.) 

Hadronyche  cerberea  L.  Koch,  loc.  cit. 

Herr  Koch's  description  is  from  two  female  specimens  from 
Sydney,  for  which  he  gives  measurements  : — Ceph.  11  mm.  long; 
abd.  14 ;  legs  (without  coxas)  26,  24,  22,  27g  mm.  respectively. 

I  have  a  fully  developed  male  from  Macedon,  Victoria,  a  good 
deal  smaller,  but  in  which  1  can  distinguish  no  specific  difference 
from  his  description.     Still  of  course  the  question  is  doubtful. 

Male.  Cephalothorax  chocolate-brown,  with  paler  marginal  edging. 
Abdomen  yellowish  grey. 

Eront  row  of  eyes  straight  and  equal  in  size;  middle  their 
diameter  apart,  half  that  distance  from  nearest  point  of  side-eyes ; 
rear  side-eyes  smaller  than  front  and  rear  median  rather  close  up 
to  them,  smaller  still. 

Lip  broader  than  long,  straight  in  front,  round  at  sides  and  rear, 
much  be*pined.     The  maxilla?  have  a  short  rounded  projection  at 
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upper  inner  corner.  There  are  11  teeth  on  outer  edge  of  falx- 
sheath,  9  larger  on  inner,  and  5  or  6  very  small  in  intermediate 
row  at  lower  end. 

The  superior  tarsal  claws  have  one  row  of  pectinations  with 
about  6  teeth  apparently  crossing   the    claw.      The  lower   claw 

Text-fiv  40. 

Hadrenyohe  cerberea.     a.  Eyes.     b.  Eight,  and  c,  left  male  palp. 

smooth.  There  are  two  rows  of  stout  spines  on  metatarsus  i. 
and  ii.  Soopuls  and  numerous  spines  on  all  four  pairs  of  tarsi. 
Thoracic  fovea  deep  and  procurved. 

The  stigma  of  the  male  palp  is  about  as  long  as  the  bulb,  the 
apex  is  somewhat  Battened  but  not  dilated  ;  the  bulb  is  divided  by 
a  deep  long  fovea  underneath,  but  round  and  undivided  above  ; 
metatarsal  joint  short, 

18* 
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Measurements  in  millimetres. 

Long.  Broad. 
Cephalothorax        6|  5 
Abdomen     . .         6  4 

Superior  spinnerets  2  mm. 
Pat.  &  Metat.  & 

Coxa.  Tr.  &  fein.  tib.  tars. 

Legs           1.         2f  6  6  6  =  20f 
2.  21  5|  5i  5|     =  18f 
3.  2*  5  5  5  =  17| 
4.  2|  6i  61  7  =  22| 

Palpi       2  3"  3  1  =  9 

Group  Hexathele^. 

Genus  Hexathele  Auss. 

Hexathele  Ausserer,  Verh.  zool.-bot.  Ges.  Wien,  1871,  p.  171; 
L.  Koch,  Aracbn.  Austr.  1873,  p.  459 ;  E.  Simon,  Hist.  Nat.  d. 
Araign.  i.  1892,  p.  188. 

The  genus  (sec.  Auss.)  hardly  differs  from  Macrothele  except 
in  the  addition  of  two  small  spinnerets  to  the  usual  group 
of  four,  but  with  no  scopulae  on  tarsal  joint  or  spiues  on  front 
two  pairs.  The  known  species,  of  which  two  only  have  been 
described,  are  confined  to  N.  Zealand. 

Type,  H.  hochstetteri  Auss. 

Hexathele  hochstettebi  Auss.     (Text-fig.  41,  p.  277.) 
Hexathele  hochstetteri  Auss.  loc.  cit.  p.  172 ;  L.  Koch,  loc.  cit. 

Since  the  above  was  written,  two  specimens,  a  male  and  a  female, 
have  fortunately  arrived  at  the  British  Museum.  They  were 
collected  from  Pahiatua,  Wellington,  N.Z.,  and  forwarded  by 
Capt.  Hutton.  They  are  larger  than  the  specimens  previously 
described  by  Ausserer  and  L.  Koch,  in  both  cases  females,  but 
fairly  well  conform  to  the  descriptions  of  H.  hochstetteri  Auss. 
I  am  therefore  able  to  give  the  following  particulars  of  this 
previously  imperfectly  known  species. 

Cephalothorax  and  legs  bright  reddish  brown ;  mandibles  dark 
red-brown. 

Abdomen  dark  grey-brown  above,  dark  but  rather  yellower  below, 
no  pattern  distinguishable. 

Front  middle  eyes  half  their  diameter  apart.  Front  and  rear 

side-eyes  of  equal  size,  their  long  diameter  1|  of  front  middle 
and  \  of  same  apart.  The  long  diameter  of  the  rear  middle  eyes 
equal  to  that  of  the  front  middle. 

Thoracic  fovea  straight  and  deep. 
Sternum  ovate,  broadest  posteriorly  ;  sigillse  moderate  in  size 

and  nearly  marginal. 
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Numerous  rather  large  club-shaped  spines  on  both  lip  and 
maxillae.  The  latter  has  a  rounded  prominence  at  the  inner  fore 
corner  and  a  pronounced  heel  at  the  lower  outer. 

On  the  inner  margin  of  falx-sheatb  is  a  row  of  about  15  teeth, 
and  a  tbick  fringe  of  orange-coloured  hair  on  the  outer. 

The  first  and  tbird  joints  of  the  superior  spinnerets  are  equal 
and  longer  than  the  second ;  the  last  cylindrical,  the  others  tapering. 
Tbe  second  pair  are  about  three  diameters  apart,  and  the  small 
tbird  pair  below  and  outside  these. 

The  tarsi  of  the  female  are  all  without  scopulae. 

Text-fig.  41. 

Hexathele  hochstetteri.    c 
male.     d. 

.  Eyes.     h.  Male  palp. 
Underside  of  abdomen. 

Tibia  and  metatarsus  of 
.  Profile. 

The  front  two  pairs  of  tarsi  in  the  male  have  a  divided  scopula 
but  without  setae,  and  a  small  pair  of  spines  near  the  anterior  end; 
only  the  posterior  two  pairs  have  a  double  row  of  setae-  in  the 
division  of  the  scopula  and  a  row  of  spines  on  each  side. 

One  row  of  about  8  pectinations  crosses  the  superior  tarsal 
claws.     The  inferior  claw  is  bare. 

The  palpal  stigma  of  the  male  is  about  twice  the  length  of 
the  bulb,  the  first  half  flattened  but  tapering  into  a  very  fine 

point. 
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Measurements  in  millimetres. 

, Female. 
Long. 

Broad. 

Cephalothorax 

i0| 

9 

Abdomen 14 
11 

Superior  spinnerets  3, 

2,3= 

=8. 

Pat.  & 
Metat.  & 

Coxa. 
Tr.  &  fern. 

rib. 
tars. 

Legs       1. 5 9 Si 

°2 

8£     = 

31 

2. 
U H 8 8 29 3. 
4 7 7 

8       = 

2fH 

4. H 9 9 
10       = 

32| 

Palpi      

Lon 
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6 

Male. 

Broad. 

6 
4       = 

20| 

Cephalothorax 10. 
i 9 

Abdomen     . . 

11; 

L 

5 U 
Spinnerets       1st  pair 

3,2, 
3  =  8;  2nd 

pair  2 : 

;  3rd  pair  1. 
Distance  apart 

?» 

3; 

Pat..  & ;       „      4. 
Metat.  & 

Coxa .     Tr.  &  fern. 
tib. 
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Legs        
1. 

5 
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9£ 
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2. 
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31 1 

3. 

4 

8^ 

8£ 

11        = 
32 4. 4 

9| 

9| 

12         = 35 
Palni      4 7 7 2         = 

20 

Hexathele  petreii  Goyen. 

H.petreii  P.  Goyen,  Proc.  N.  Z.  Inst.  vol.  xix.  (1886)  p.  207. 
H.  petrerii,  A.  T.  Urquhart,  ibid.  vol.  xxiv.  (1891)  p.  221. 

Female  found  by  and  named  after  D.  Petrie,  Esq. ;  locality  Otago. 
Total  length  20  mm.  (sec.  Goyen). 
Abdomen  (overhanging  ceph.)  12  mm.  long. 
Mr.  Goyen  makes  no  mention  of  how  his  species  differs  from 

the  type  species.  Except  a  discrepancy  in  the  eyes  I  can  find  no 
difference  in  the  descriptions  of  these  two  species. 

Ausserer  says  ©f  the  genus,  "  eyes  as  in  Nemesia"  i.e.  front  row 
procurved,  rear  row  recurved.     Lateral  eyes  oval. 

Mr.  Goyen  says,  "anterior  row  bent  backward  and  the  posterior 
forward."  If  this  is  meant  in  the  German  sense,  his  description 
tallies  with  H.  hochstetteri ;  if  he  means  recurved  and  procurved 
respectively,  it  must  be  something  very  different  from  the  genus 
Hexathele  of  Dr.  Ausserer. 

Note. — In  a  former  paper  (Proceedings  Royal  Society  of  Victoria, 
August  1900),  I  gave  the  name  Hylobius  to  a  new  genus  of  the 
family  Dictynida?.     I  now  find  that  it  has  been  previously  applied 
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to  a  genus  of  Coleoptera.     I  therefore  change  it  to  Tawongia,  after 
the  locality  where  the  type  specimens  described  were  obtained. 

In  conclusion,  I  cannot  too  gratefully  express  my  thanks  to 
Mr.  E.  I.  Pococlc,  of  the  British  Museum  Natural  History  Depart- 

ment, for  kindly  advice  and  ready  assistance  always  at  my  service, 
and  in  allowing  me  access  to  the  Collections  under  his  charge  ; 
without  which  it  would  have  been  impossible  fcr  me  to  have  in- 

vestigated many  points  of  interest  and  doubt,  some  of  which  I 
trust  I  have  been  able  to  make  clear. 

June  18,  1901. 

Prof.  Gk  B.  Howes,  LL.D.,  E.E.S.,  V.P.,  in  the  Chair. 

The  Secretary  read  the  following  report  on  the  additions  to  the 

Society's  Menagerie  during  the  month  of  May,  1901 : — 
The  total  number  of  registered  additions  to  the  Society's  Mena- 

gerie during  the  month  of  May  was  226,  of  which  23  were  by 
presentation,  7  by  birth,  16  by  purchase,  and  180  were  received  on 
deposit.  The  total  number  of  departures  during  the  same  period, 
by  death  and  removals,  was  150. 

Amongst  the  additions  attention  may  be  called  to  : — 
1.  Four  hybrid  Macaws  bred  at  Milan,  in  Italy,  between  a  male 

Bed-and-Blue  Macaw  (Ara  macao)  and  a  female  Military  Macaw 
(Ara  militaris).  These  birds  have  been  deposited  under  our  care 
by  the  Hon.  W.  Eothschild,  M.P.,  P.Z.S.  This  is,  so  far  as  I 
know,  the  only  instance  on  record  of  hybridism  between  two 
species  of  Macaw  in  captivity. 

2.  A  young  male  African  Elephant  (Elephas  africanus),  pur- 
chased ou  May  21st.  This  animal  was  imported  from  Massowah, 

and  is  said  to  have  been  captured  in  the  Italian  colony  of  Eritrea. 
It  is  about  four  feet  high,  and  is  presumed  to  be  about  four  years 
old. 

3.  A  Guilding's  Amazon  (Chrysotis  guildingi)  from  St.  Vincent, presented  by  the  Earl  of  Crawford,  E.Z.S.,  on  May  25th.  This 
addition  renders  our  series  of  the  peculiar  Amazons  of  the  Lesser 
Antilles  complete.  We  have  now  in  the  Parrot  House  specimens 
of  four  species  of  these  Amazons,  viz.,  Chrysotis  guildingi  from 
St.  Vincent,  O.  augv.sta  and  bouqueti  from  Dominica,  and  C.  versi- 

color from  St.  Lucia. 

4.  A  male  Bed-flanked  Duiker  (Cephalophus  rufilatm)  from 
West  Africa,  presented  by  M.  Th.  Leportier  on  May  28th.  We 
have  received  no  specimen  of  this  Antelope  since  1880. 

Two  skulls  and  the  skin  of  the  ne\  Mammal,  the  Okapi,  dis- 
covered by  Sir  Harry  Johnston,  K.C.B.,  E.X.S.,  which  had  been 

sent  to  the  Natural  History  Bduseum,  were  exhibited,  and  the 
following  remarks,  by  Prof.  E.  Bay  Lankester,  F.B.S.,  E.Z.S.,  were 
read  : — 
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The  skin  and  two  skulls  of  the  Okapi,  sent  by  Sir  Harry 
Johnston,  arrived  at  the  Museum  on  June  17th.  The  larger  of 
the  two  skulls  is  stated  by  Sir  Harry  Johnston  to  belong  to  the 
skin.  It  is  not  adult,  and  probably  not  more  than  two-thirds 
grown.  There  are  traces  of:  external  male  genital  organs  in  the 
skin,  which  is  probably,  though  by  no  means  certainly,  that  of  a 
male.  The  paired  ungual  phalanges  are  preserved  in  both  fore  and 
hind  feet,  but  not  the  horny  hoofs.  My  attention  was  immediately 
given  to  the  skulls,  the  larger  of  which  is  exhibited  to  the  Society 
this  evening.  It  at  once  showed  itself  to  be  that  of  a  Giramne 
animal,  and  not  that  of  a  Bovine.  The  characters  thus  indicating 
Giramne  affinity  are  the  almost  complete  absence  of  the  angle 
between  the  basicranial  and  basifacial  axes  ;  the  great  relative  length 
of  the  postorbital  or  true  cranial  portion  of  the  skull ;  the  large 
lacrymal  vacuity  bounded  anteriorly  by  the  maxillary  bones ;  the 
swollen  frontal  margin  of  the  orbit;  the  widely  expanded  and 
laterally  depressed  form  of  the  hinder  part  of  the  nasal  bones  ; 
the  brachydont  molars  with  rugose  enamel ;  and  the  excessive 
length  of  the  diastema  between  the  praemolar  teeth  and  the 
anterior  group  of  canine  and  incisor  teeth  in  the  lower  jaw. 

The  "  Okapi "  differs  from  the  genus  Giraffa  not  only  in  the 
relative  shortness  of  the  neck,  the  greater  equality  in  the  length 
of  the  limbs,  and  the  colour- marking  of  the  hair  as  shown  by  the 
skin,  but  in  the  absence,  in  both  male  and  female,  of  the  bony 

outgrowths  of  the  frontal  region  which  form  the  "  horns  "  of 
Giraffa.  These  are  represented  in  the  Okapi  by  a  posteriorly 
placed  dome-like  upgrowth  of  each  frontal  and  a  knob-like 
thickening  in  the  skin. 

The  Okapi  cannot,  in  my  opinion,  be  associated  generically  with 
any  of  the  described  extinct  genera  of  hornless  forms  allied  to 
Giraffa,  such  as  Helladotherium  and  Libi/therium,  though  it  has 
similar  relations  to  Giraffa  and  is  undoubtedly  allied  to  those 
extinct  forms.  It  differs  essentially  from  Helladotherium  in  the 

presence  of  a  large  lacrymal  vacuity.  This  is  present  in  Lydekker's 
Hydaspitherium,  which,  however,  had  horns.  It  differs  also  from 
Helladotherium  in  the  form  of  the  orbit,  which  is  oblong  and 
depressed  in  that  genus,  whereas  it  is  equal  in  height  and  breadth 
in  the  Okapi.  It  differs  further  from  Helladotherium  in  the 
absence  of  the  frontal  bosses  in  the  case  of  that  genus.  I  have 

been  able  to  compare  the  Okapi's  skull  with  that  of  a  Hellado- 
therium from  India,  preserved  in  the  Natural  History  Museum, 

and  with  the  drawings  of  Gaudry,  the  founder  of  the  genus. 

I  propose  to  establish  the  genus  Okapia  for  Sir  Harry  John- 
ston's new  animal,  and  provisionally  characterize  it  as  follows  :— 

Okapia,  nov.  gen. 

A  genus  of  Giraffine  animals  allied  to  the  short-necked,  horn- 
less, extinct  forms  known  as  Helladotherium,  &c.     Distinguished 

from  Giraffa  by  its  short  neck,  absence  of  horns,  and  the  uniform 
reddish-brown  coloration  of  the  hair  of  the  body,  neck,  and  head, 
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accompanied  by  a  striping  in  dark  brown  and  white  of  the  fore 
and  hind  limbs. 

Distinguished  from  Helladotherium  by  the  presence  of  large 
prae-lacrymal  vacuities  in  the  skull  as  in  Giraffa,  by  the  presence 
of  a  pair  of  lateral  posterior  dome-like  prominences  on  the  frontals 
(representing  the  bony  outgrowths  of  Giraffa),  and,  lastly,  by  the 
presence  of  a  minute  accessory  tubercle  on  the  mediad  face  of  the 
first  upper  true  molar,  which  exists  sometimes  in  Giraffa  but  is 
absent  in  Helladotherium. 

Species.  Ok api a.  johnstoni. 

(=Equusjohnstoai  Sclater,  P.  Z.  S.  1901,  vol.  i.  p.  50.) 
The  only  species  known,  now  represented  by  two  skulls  and  a 

complete    skin,  was  originally  described   as   Equus  johnstoni  by 
Dr.  P.  L.  Sclater,  from  two  pieces  of  skin  which  it  appears  were 
cut  from  the  striped  region  of  the  hind  limbs. 

Sir  Harry  Johnston,  who  was  himself  present,  gave  an  account 
of  the  facts  connected  with  his  discovery  of  the  Okapi. 

Sir  Harry  also  stated  that  during  his  last  excursion  to  the  north 
of  Mount  Elgon  he  had  found  large  herds  of  a  Giraffe  in  that 
country  which  appeared  to  be  distinct  from  previously  known 
forms  of  this  mammal  in  having  five  horns,  four  placed  in  pairs 
and  one  anterior  in  the  middle  line.  Pour  examples  of  this 
animal  were  now  on  their  way  home,  and  would  soon  be  here  to 
settle  the  validity  of  this  presumed  new  species. 

The  Hon.  Walter  Rothschild,  M.P.,  F.Z.S.,  exhibited  specimens 
of  a  mounted  male  and  two  unmounted  males  and  a  female  of  the 

Ibex  of  Abyssinia  (Copra  ivcdie  Riippell),  and  made  the  following 
remarks  : — 
When  Mr.  R.  Lydekker  wrote  his  great  work  'The  Wild  Oxen, 

Sheep,  and  Goats  of  All  Lands,'  in  1898,  this  fine  species  was 
only  known  from  the  type  specimens  in  the  Senckenberg  Museum 
at  Frankfort.  Since  then  a  few  pairs  of  horns  have  been  un- 

earthed, collected  at  various  times  by  Herr  Menges,  the  wild- 
beast  trapper,  but  it  has  remained  for  Captain  Powell-Cotton  to 
clear  up  the  history  of  Cupra  ivalie  by  the  fine  series  he  has 
collected  of  this  fast-vanishing  form. 

Riippell's  original  description  is  as  follows  : — "  Front  and  upper- 
side  of  head,  neck,  and  back  beautiful  chestnut-brown  ;  muzzle,  ;i 
curved  Btreak  between  eye  and  ear,  sides  of  neck,  body,  and  rump 
reddish  umber-brown.  Region  under  the  eye  and  ear,  the  chin, 
throat,  chest,  and  inner  surface  of  the  thighs  and  belly  dirty 
white.  Outer  side  of  thighs  and  legs  and  sides  of  belly  dirty  grey. 
Feet  whitish,  with  a  large  spot  at  the  fetlock  and  a  si  ripe  down 
the  legs  black.  Boot  of  tail  chestnut-brown,  tip  black.  Inner 
side  of  ears  while,  with  a  reddish  border,  outer  surface  red-brown. 

Jris  of  eye  pale  brow  n,  pupil  dark  blue." 
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The  specimen  of  the  female  exhibited  to-night  is  the  first  known 
female  collected  and  brought  to  Europe. 

The  following  notes  were  given  me  by  Captain  Powell-Cotton : — 
"  This  Ibex  is  called  Walit  by  the  Abyssinians  and  is  said  to  exist 

only  in  the  mountains  of  Simien. 

"  I  shot  these  specimens  at  the  commencement  of  autumn  (end 
of  June),  just  at  the  beginning  of  the  rutting-season. 

"  There  were  slight  falls  of  snow  and  hail,  and  it  was  very  cold 
at  night.  There  are  said  to  be  two  feet  of  snow  on  the  hilltops  in 
August. 
"On  25th  June  I  saw  two  males  and  one  female;  later  on, 

on  same  day,  I  saw  a  larger  male  by  itself  and  shot  it. 

"  On  the  26th,  I  saw  two  large  males  feeding  by  themselves,  and 
later  on  found  them  with  thirteen  females. 

"  On  the  27th,  I  found  the  same  herd  and  shot  the  two  large 
males  and  one  female. 

"  These  were  the  only  three  large  males  on  the  ground.  I 
searched  a  good  deal  of  country  round  but  only  saw  old  tracks. 

"  The  natives  hunt  these  animals  persistently  for  their  flesh, 
skins,  and  horns  (which  they  use  for  tumblers),  and  now  that 
they  are  so  much  better  armed,  I  believe  in  a  very  few  years  the 
animals  will  be  extinct. 

"  I  was  told  of  some  other  hunting-ground  farther  to  the  N.E., 
but  had  not  time  to  visit  it. 

"  The  three  specimens  shot  and  the  head  picked  up  all  have  the 
points  of  the  horns  turned  inwards,  but  a  pair  of  horns,  which 
were  said  to  have  been  obtained  on  Mount  Hay,  had  the  points 
turned  outwards. 

"  I  found  them  on  the  eastern  slope  of  Mount  Buiheat,  one  of 
the  highest  in  the  Simien  range — in  the  French  maps  it  is  marked 
as  4510  m.  in  elevation.  The  top  is  undulating  grass-land,  with  a 
much-frequented  path  running  along  close  to  the  edge  of  the 
cliffs,  at  the  foot  of  which  is  the  Ibex-ground. 

"  The  cliffs  being  too  high  for  a  shot,  and,  so  far  as  I  could  dis- 
cover, there  being  no  direct  path  down,  it  seemed  to  be  a  favourite 

amusement  of  passing  caravans  to  roll  over  stones  in  the  hope  of 
seeing  a  herd  disturbed.  At  the  foot  of  the  first  line  of  cdifts,  and 
below  several  lesser  ill-defined  lines  lower  down,  are  the  runs  and 
lying-up  places  of  the  Ibex  and  Klipspringer. 

"  The  earth  and  stones  dropping  from  above  have  formed  banks 
some  little  distance  from  the  face  of  the  cliffs,  while  here  and 
there  an  overhanging  rock  forms  a  roomy  shelter  under  it. 

"  The  Ibex  appear  to  regularly  use  these  partly  concealed  runs 
in  moving  from  one  part  of  the  ground  to  another,  and  it  was  in 
them  that  I  found  numerous  traces  of  where  native  shikarees  had 

lain  up  to  get  a  shot  at  them,  generally  overlooking  a  drinking- 
place  or  a  favourite  shelter. 

"  The  steep  ground  between  the  different  lines  of  cliffs  is  covered 
with  long  coarse  grass,  among  which  the  curious  Tree-Lobelia 
{Lobelia    rhynchopetalum)  grows,   besides   firs,    birch,    and    many 
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scrubby  bushes,  the  whole  reminding  me  very  much  of  where  I 
have  shot  Thar  in  Kistowar,  Kashmir,  and  being  quite  unlike  any 
ground  where  I  had  previously  seen  Ibex. 

"  Even  when  the  animals  were  feeling  in  the  early  morning  and 
late  afternoon,  it  was  by  no  means  easy  to  make  them  out  amongst 
the  undergrowth. 

"At  the  foot  of  the  mountain  large  flocks  of  sheep  and  goats 
were  grazing,  being  sheltered  at  night  in  caves,  the  openings  of 
which  were  protected  by  stone  walls  and  wattles. 

"  Lower  down  there  was  a  large  stretch  of  cultivated  laud,  and 
several  groups  of  huts  forming  the  village  of  Lourey. 

"  Although  I  had  a  special  letter  from  the  Emperor  Menelik  to 
the  Governor  of  Simien,  and  from  the  latter  to  the  different 
headmen,  they  placed  every  sort  of  passive  obstacle  in  the  way  of 
my  shooting  Ibex,  and  one  and  all  seemed  most  anxious  to  get 
me  out  of  the  country  as  quickly  as  possible,  in  spite  of  their 

receiving  all  the  meat  killed,  besides  presents  and  liberal  rewards." 
Mr.  Eothschild  pointed  out  that  the  principal  differences 

separating  this  Ibex  from  Capra  nubiana  were  the  shorter  beard 
and  the  horns,  which  are  thick  and  stout  and  more  like  those  of 
Capra  sibirica.  It  differed  from  all  the  other  Ibexes  in  the  bony 
protuberance  on  the  forehead. 

Riippell's  type  had  the  horns  only  25  inches  long,  measured 
over  the  curve ;  but  Captain  Powell-Cotton's  largest  adult  male 
had  horns  431  an(j  43A  in-)  while  his  smallest  had  them  411  and 
41  in.    

The  Hon.  Walter  Eothschild  also  exhibited  a  mounted  speci- 
men  of  the  Abyssinian  Wolf  (Canis  simensis  Eiippell),  and  made 
the  following  remarks  : — 

This  very  distinct  and  curious  species  has  hitherto  only  been 
known  to  science  from  the  type  specimen  in  the  British  Museum, 
and  the  accounts  of  its  discoverer,  Dr.  Edward  Eiippell.  Last 
year,  during  his  very  successful  expedition  through  Abyssinia, 
Captain  Powell-Cotton  obtained  four  males  and  one  female,  one  of 
which  forms  the  basis  of  this  note.  Captain  Powell-Cotton  first 
met  with  this  curious  animal  in  the  highlands  of  Gogain,  just 
north  of  Abbai.  None  were  observed  in  the  low  hot  country  or 
along  the  west  of  Lake  Tana,  except  on  2nd  April,  1900,  when 
three  were  met  with  together,  evidently  in  search  of  a  female. 
They  were  always  seen  singly  and  in  the  neighbourhood  of  large 
colonies  of  a  short-tailed  brown  rat  with  pale  hind-quarters, 
which  is  their  chief  food.  They  appear  to  be  about  in  the  early 
morning  and  at  night.  The  colour  of  this  animal  is  a  curious 
mixture  of  chestnut  and  greyish  white,  which  produces  the  effect 
of  the  colour  know  11  in  horses  as  "  red  roan." 

This  species  can  at  once  be  distinguished  from  all  other  true 
Wolves  by  its  very  long  and  narrow  and  slender  skull. 

Dr.  Eiippell  records  it  as  inhabiting  most  provinces  of  Abys- 
sinia,  hunting    sheep   and    smaller  wild,    animals    in    packs,    and 
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never  being  dangerous  to  human  beings  ;  but,  except  as  regards 
its  non-dangerous  character,  this  was  quite  contrary  to  Captain 
Powell-Cotton's  experiences. 

Mr.  Oldfield  Thomas  exhibited  and  made  remarks  on  a  peculiar 

Stag's  frontlet  and  horns  which  had  been  obtained  by  Mr.  Charles Hose  in  Borneo.  Mr.  Hose  had  informed  him  that  the  Deer 

came  from  a  hitherto  unvisited  part  of  Borneo,  the  Pa  Bauan 
country  in  the  far  interior,  and  that  he  had  been  told  that  several 
people  had  procured  similar  horns  from  that  district. 

Mr.  E.  Shelford,  C.M.Z.S.,  exhibited  a  series  of  lantern-slides, 
exemplifying  mimicry  amongst  Bornean  insects,  especially  amongst 
the  Longicorn  division  of  the  Coleoptera. 

The  following  papers  were  read  : — 

1 .  On  a  new  Hedgehog  from  Transcaucasia ;  with  a  Revision 

of  the  Species  of  the  Genus  Erinaceus  of  the  Russian 

Empire.     By  Constantin  Satunix,  C.M.Z.S. 

[Received  May  29,  1901.] 

In  the  autumn  of  1900,  I  made  an  excursion  into  the  sandv 
district  lying  along  the  foot  of  Mount  Ararat,  with  the  intention 
of  studying  its  Fauna. 

This  locality  is  highly  interesting,  inasmuch  as  its  Flora  bears 
a  great  resemblance  to  the  Flora  of  the  Transcaspian  province,  the 
sands  being  for  the  greater  part  covered  by  shrubs  of  Calligonum 
polygonoides  Pall.,  met  nowhere  else  in  Transcaucasia  but  which 
is  exceedingly  common  in  Transcaspia.  I  likewise  found  a  great 
similitude  between  the  faunas  of  these  sands. 

Of  special  interest  for  the  locality  near  Ararat  is  the  long-eared 
Hedgehog  of  the  district,  which  belongs  to  a  new  species,  and 
which  shows  closer  affinities  to  the  Transcaspian  Erinaceus  albulus 
than  it  does  to  the  E.  auritus  of  the  Northern  Caucasus. 

I  name  this  Hedgehog  E.  calligoni  on  account  of  its  area  in 
Transcaucasia  being  entirely  limited  to  the  distribution  of  Calli- 

gonum polygonoides. 
I  give  the  following  description  made  by  me  from  six  specimens 

collected  near  the  village  of  Aralyk,  which  lies  some  40  versts  to 
the  south  of  Erivan. 

Ekixaceus  calligoni,  sp.  nov. 

This  new  species  belongs  to  the  group  of  E.  auritus  and  resembles 
the  young  individuals  of  that  species,  but  differs  in  some  external 
characters  as  well  as  in  the  structure  of  the  skull.  It  is  even 
smaller  than  E.  auritus,  and  is  thus  the  smallest  of  the  Russian 
Hedgehogs.  The  length  of  my  largest  specimen  does  not  exceed 
160  mm.  from  snout  to  vent,  whereas  a  large  E.  auritus  attains 
a  length  of  210  mm.     The  colouring  of  E.  calligoni  is  lighter 
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than  that  of  E.  auritus,  and  this  depends  on  the  circumstance  that 
in  the  last-named  species  the  ends  of  the  spines  are  brown,  whereas 
in  the  former  the  ends  of  the  spines  are  wholly  white.  The 
dusky  bases  of  the  spines  are  broader,  and  the  space  between  the 
latter  and  the  black  band  is  not  white  as  in  E.  auritus,  but  light- 
grev.  The  upper  part  of  the  head,  the  ears,  and  the  lateral  line 
on  the  margin  which  separates  the  spiny  surface  from  the  fur 
are,  as  in  E.  auritus,  brown.  The  upper  surface  of  the  foot  has 
a  brownish  tinge.  The  whole  underside  is  white  ;  claws  white. 
The  ears  are  comparatively  larger ;  the  snout  more  acuminate. 

The  callosities  on  the  under  surface  of  the  fore  and  hind 

extremities  are  sharply  defined  and  deeply  separated.  The  spines 

attain  a  length  of  20  mm.,  and  have  from  16  to  17  finely  tubercu- 
lated  low  longitudinal  ridges. 

The  skull  bears  great  resemblance  to  the  skull  of  E.  albulus. 
The  relation  of  the  greatest  zygomatic  breadth  to  the  basal  length 

of  the  skull  is  1  :  1*6,  as  in  E.  albulus ;  whereas  in  E.  auritus  it  is 
sometimes,  and  that  only  in  very  young  specimens,  1 :  1*5  ;  in 
full-grown  animals  it  is  always  1  :  1*4.  The  other  peculiarities 
presented  by  the  skull  are  shown  at  the  end  of  this  article,  in  the 
table  of  measurements  (p.  290). 

Measurements. 

From  snout  to  vent            160 

From  vent  to  tip  of  tail  ....... 
From  snout  to  external  meatus  . . 
From  snout  to  the  middle  of  the 

l. 

b. c. 

nior. 

2  adult. <$  adult. 

QUI. 
mm. mm. 

60 143 142 
25 

26-5 

16 

37 
39 41 

26 26 
25 

34 
36 

33-5 

eye      . .  -   
Length  of  hind-foot  with  claws . 

It  seems  therefore  that  within  the  boundaries  of  European 
Eussia  and  of  the  western  part  of  her  Asiatic  possessions  there 
are  not  less  than  six  species  of  Erinaceus. 

As  there  is  but  little  to  be  found  about  the  Eussian  Hedge- 
hogs in  existing  literature,  and  as  our  information  of  their  geo- 

graphical distribution  is  very  scanty  and,  for  the  greater  part, 
erroneous,  I  will  give  here  a  brief  revision  of  the  species,  following 
the  classification  adopted  by  the  late  Dr.  J.  Anderson  (P.  Z.  IS. 
1895,  p.  414). 

A.  The  pterygoid  fossae  are  well  developed  and  the  pterygoids 
do    not    contribute    to  the  enlargement  of  the    auditory 
chamber. 

«.  Postglenoid    process   of   the    squamosal    solid    and    much 
smaller  than  the  mastoid.     A  narrow  tract,  bare  of  spines, 
on  the  middle  of  the  head. 

1.   EbINACEUS  EUKOP.ECS  L. 

Erinaceus  europceus,  Linnaeus,  Sysl.  Nat.  p.  55  (1766);  Pallas, 
Zoogr.  Eosso-Asiat.   i.  p.    137  (1811);    Eversmann,  Nat.   Hist. 
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District  Orenburg,  ii.  p.  75  (1850)  (Eussian)  ;  Simashko,  Fauna  of 
Russia,  ii.  p.  66,  pi.  vi.  fig.  1  (1851)  (Eussian);  Blasius,  Saugeth. 
Deutsehl.  p.  153  (1857) ;  Sabaneieff,  Tbe  Yertebrata  of  the 
Northern  Ural,  p.  12  (1874)  (Eussian);  Dobson,  Monogr.  of  the 
Insectivora,  i.  p.  8  (1882). 

The  distribution  of  the  common  Hedgehog  in  Europe  is  pretty- 
well  known.  In  European  Eussia  the  northern  limit  of  its  dis- 

tribution descends  eastward  and  reaches,  in  the  St.  Petersburg 

government,  "Wego,  61°  N.  lat.,  whilst  in  the  Ural  mountains  it 
does  not  go  farther  north  than  59°, — e.  g.,  in  the  Verkhotursk 
district  of  the  government  of  Perm,  where  the  species  is  already 
scarce.  In  Central  and  Southern  Eussia  and  in  the  Caucasus  this 

Hedgehog  is  everywhere  common  and  more  or  less  numerous,  being 
found  as  well  in  forests  and  the  steppes,  together  with  E.  auritus, 
as  in  the  hills,  up  to  8000  feet.  In  the  Transcaucasus  these  Hedge- 

hogs attain  a  very  great  size. 
We  have  but  very  scanty  and  little  trustworthy  data  as  to  its 

distribution  in  Asia.  According  to  Pallas  it  is  absent  on  the  other 

side  of  the  Ural  chain.  But  Sabaneieff  ̂   says  that  it  is  met  with 
on  the  eastern  slope  of  the  Ural  and  that,  there,  it  increases  yearly 
in  number.  This  author  thinks  that  it  is  but  recently  that  this 

species  has  penetrated  into  the  Trans-Ural,  and  that  Pallas's  state- 
ment of  its  absence  there  is  thus  simply  explained.  Slowzoff  2  found 

it  in  the  government  of  Tobolsk  ;  Schrenck  3  and  Eadde4  in  Eastern 
Siberia ;  but,  according  to  Prof.  Kastchenko,  it  is  wanting  in  the 
government  of  Tomsk.  Schrenck  (I.  c.)  distinguishes  the  Amoor 
Hedgehog  as  a  separate  variety.  Eadde  (I.  c.)  does  not  find  it 
possible  to  distinguish  the  Daoorian  Hedgehog  from  the  common 
one.  It  is  difficult  to  come  to  any  decided  conclusion  from  the  figure 
given  by  the  last-named  author,  but  it  looks  as  if  the  skull  figured 

on  plate  v.  of  Eadde's  work  did  not  belong  to  E.  europcms,  but 
to  some  other  species.  According  to  Dobson,  E.  dealbatus 
Swiuhoe,  from  Peking,  scarcely  differs  from  E.  europceus.  It  is 
therefore  evident  that  our  knowledge  of  the  distribution  of  E.  eu- 

ropceus in  Asia  is  in  the  hands  of  future  explorers. 

b.  Postglenoid  process  of  the  squamosal  as  large  as  the 
mastoid  process  and  is  internally  concave.  No  bare 
space  on  the  head. 

2.  Eeinaceus  auritus  GrmeL 

Erinaceus  auritus,  Gmelin,  Syst.  Nat.  Linn.  i.  p.  116  (1788) ; 

Pallas,  Zoogr.  Eosso-Asiat.  i.  p.  138  (1811)  ;  Eversmann,  Nat 
Hist.  District  of  Orenburg,  ii.  p.  76  (1850)  (Eussian)  ;  Simashko, 
Eauna  of  Eussia,  ii.  p.  72,  pi.  vi.  fig.  2  (1851)  (Eussian)  ;  Dobson, 
Monogr.  Insectivora,  i.  p.  16  (1882). 

1  Sabaneieff,  Vertebrat.  of  North.  Ural,  p.  12  (1874)  (Eussian). 
2  Slowzoff,  The  Vertebrata  of  the  district  Tiimen,  p.  212  (1892)  (Russian). 
3  Schrenck,  Reis.  in  Arnur-Lande,  i.  p.  100,  Taf.  iv.  fig.  2  (1858). 
4  Radde,  Reis.  im  Suden  yon  Ost-Sibir.  p.  117,  Taf.  v.  fig.  1  a,  c  (1862). 
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Differs  manifestly  from  E.  albulus,  with  which  it  has  been  con- 
founded by  many  authors,  in  its  smaller  size,  shorter  ears,  darker 

colouring,  and  broader  skull,  as  will  be  seen  in  the  table  of 
measurements  at  the  end  of  the  present  note.  The  geographical 
distribution  of  this  species  is  far  more  restricted  than  it  was 
commonly  supposed  to  be.  It  does  not  go  farther  south  than  the 
Ust-ITrt  in  the  Transcaspian  province,  whence  it  has  been  re- 

corded by  Zaroudnoi,  Badde  and  Walter,  and  others.  These  data  are 
based  on  the  confusion  of  this  species  with  E.  albulus.  I  have  come 
to  this  conclusion  after  having  examined  the  specimens  in  the 
Caucasus  Museum  (collected  by  Dr.  Eadde  and  Dr.  Walter),  as  well 
as  a  great  number  of  Hedgehogs  received  by  me  from  Transcaspia 
through  my  correspondents.  I  know,  from  there,  only  E.  auritus 
and  E.  macracanthus.  The  distribution  of  E.  auritus  begins  in  the 
steppes  of  the  Northern  Caucasus,  in  the  plains  of  the  Manytsh  ; 
it  then  extends  to  the  north  between  the  Don  and  the  Volga, 
up  to  the  hillocks  of  Ergheni,  and  thence  goes  eastward  through 
the  Volga-Ural  and  the  Kirghiz  steppes  approximately  between 
45°  and  55°  N.  lat.  How  far  its  distribution  extends  to  the 
East  is  not  well  known.  Pallas  says  that  it  reaches  Lake  Baikal, 

but  the  long-eared  Hedgehogs  which  live  along  the  River  Irtysh 
are  much  larger ;  and  those  of  the  Trans-Baikal  attain  a  size  even 
greater  than  does  E.  europceus,  so  that  they  doubtlessly  belong 
to  some  other  species.  It  seems  probable  that  the  long-eared 
Hedgehog  does  not  extend  to  the  East  beyond  the  Balkhash- 
depression  and  the  80th  deg.  of  E.  long.  (Paris  merid.).  This  sup- 

position is  confirmed  by  the  fact  that,  though  Middendorff l, 
Schrenck  2,  and  Eadde  3  mention  in  their  works  E.  auritus  from 
Eastern  Siberia,  they  do  so  on  the  testimony  of  Pallas,  but  have 
not  themselves  succeeded  in  finding  this  species  there. 

What  E.  dauuricus  Sundev.4  is,  I  do  not  know,  but  according 
to  what  Pallas  says  of  the  long-eared  Hedgehogs  of  Daooria, 
it  is  very  probable  that  it  belongs  to  some  distinct,  but  now  over- 

looked species. 

3.  Erixaceus  albulus  Stoliczka. 

Hemiechiuus  albulus,  .Stoliczka,  Journ.  Asiat.  Soc.  Bengal,  1S72, 

p.  226. 
Erinaceus  albulus,  Blanford,  Scieut.  lies.  Second  Tarkand  Mis- 

sion, Mamm.  p.  14,  pi.  i.  fig.  2,  pi.  ii  a.  fig.  1  (1879) ;  Dobson, 
Monogr.  Insectivora,  i.  p.  17  (1882). 

Erinaeeut  auritus,  Lichtenstein  in  '  Naturhistorischer  An- 
hang '  bu  '  Eeise  von  Orenburg  nach  Buchara '  v.  E.  Eversmann, 

p.  124(1823);  Brandt  in  'Zoolog.  Anhang' z.  A.Lehmaiin's  •  Boise 
iku-Ii  Buchara  and  Samarkand,'  p.  299  (1852);  M.  Bogdanoff, The 
Oasis  of  Khiva  and  the  desert  KLyzil-Kooni,  p.  79  (1882)  (Bussianj; 

'  Sibuiiche  Reioe,  ii.  2,  p.  7($  (1863). 
'  Beis.  in  Amur-Lande,  i.  p.  106(1858). 
:'  Reis.  im  Siiden  v.  I  Irt-Bibirien,  i.  p.  124  I  I 
*  Wiegmann'a  Archiv,  L843,  ii.  p.  2v. 
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Nikolsky,  in  the  '  Works  of  the  St.  Petersb.  Soc.  of  Naturalists,' 
vol.  xvii.  pt.  1,  p.  384(1886)  (Russian) ;  Eadde  &  Walter,  Zoolog. 
Jahrbuch.,  Syst.  iv.  p.  1006,  partim  (1888) ;  Zaroudnoi,  Eech. 
Zool.  d.  la  Contree  Transcaspienne,  separ.  p.  33  (Bull.  Nat. 
Moseou,  1889-90) ;  Tikbomiroff,  in  the  News  of  the  Imp.  Soc.  of 
Lovers  of  Nat.  Sciences,  t.  lxxxvi.  p.  23,  partim  (1894)  (Russian) ; 
Severzoff,  Vert,  and  Horiz.  distr.  anim.  of  Turkistan,  p.  61  (1873) 
(Russian). 

Within  the  limits  of  the  Russian  Empire,  this  Hedgehog  is  very 
common  in  the  Transcaspian  province,  where  it  takes  the  place  of 
the  foregoing  species.  The  specimens  from  this  locality  agree 

perfectly  with  the  excellent  description  and  drawing  in  Bianford's 
work.  This  species  will  probably  also  be  found  to  inhabit  the 
southern  parts  of  Russian  Turkestan. 

4.  EniNACErs  calligoni  Satunin. 

Known  for  the  present  only  from  the  sandy  district  along  the 
foot  of  Mount  Ararat,  near  the  village  of  Aralyk,  about  40  versts 
to  the  south  of  Erivan. 

It  is  possible  that  the  long-eared  Hedgehog  of  Mesopotamia 
belongs  to  this  species,  as  the  true  E.  auritus  can  certainly  not 
exist  there. 

B.  The  pterygoid  fossas  almost  disappearing,  the  pterygoids  being 
enlarged  and  bullate,  the  cavity  contributing  to  the  enlarge- 

ment of  the  auditory  chamber.  On  the  top  of  the  head  a 
well-marked  bare  space,  covered  by  folds  of  the  skin. 

5.  Eeinaceus  macbacanxhtjs  Blanford. 

Erinaceus  macracantlms,  Blanford,  Ann.  Nat.  Hist.  (4)  xvi. 
p.  310  (1875);  Blanford,  East.  Persia,  ii.  p.  27,  pi.  i.  (1879); 
Dobson,  Monogr.  Insectivora,  pt.  i.  p.  15  (1888) ;  Zaroudnoi, 
Eech.  Zool.  Contr.  Transcaspienne,  separ.  p.  34  (1889-90). 

Erinaceus  auritus  (partim  !),  Eadde  &  Walter,  Zool.  Jahrb.,  Syst. 
iv.  p.  1006,  albino  (1888). 

Obviously  not  scarce  in  the  South-eastern  part  of  Transcaspia, 
whence  I  have  received  several  specimens.  More  commonly  met 
with  in  the  neighbourhood  of  Askhabad. 

The  dark  colouring,  as  given  by  Blanford,  I  find  only  in  young 
animals.  With  age  the  colouring  gets  lighter,  and  in  old  speci- 

mens it  becomes  of  a  uniform  yellowish-white. 

6.  Eeikaceus  hypohelas  Brandt. 

Erinaceus  liypomelas,  Brandt,  Bull.  Soc.  d.  l'Acad.  des  Sci.  St. 
Petersb.  1836,  t.  i.  p.  32 ;  Brandt  in  The  Fauna  of  Eussia,  by 
Simashko,  p.  74,  pi.  vi.  fig.  3  (1851)  (Eussian) ;  Eversmann,  Nat. 
Hist,  of  the  District  of  Orenburg,  ii.  p.  77(1850)  (Eussian); 

Brandt  in  '  Zool.  Anhang '  z.  A.  Lehmann's  '  Eeise  nach  Buchara, 
etc.,'  p.  300  (1852). 
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Erinaceus  auritus  juv. '?,  Dobson,  Monogr.  Insectivora,  i.  p.  16 
(1888). 

Of  late  there  has  prevailed  a  very  false  idea  about  this  species, 
which  has  been  forgotten  for  full  half  a  century.  This  is  probably 
due  to  the  fact  that  Brandt  described  an  apparently  young  specimen, 
and  that  the  description  of  the  full-grown  animal,  given  by 
Eversmann,  and  the  more  detailed  one  of  Brandt,  were  written  in 
Bussian  and  were  published  in  works  that  have  long  ago  become 
bibliographical  rarities.  That  is  the  reason  why  I  find  it  necessary 
to  dwell  at  some  length  on  this  species. 

It  was  evident,  from  the  study  of  the  existing  literature,  that 

Dobson's  opinion  as  to  E.  hypomelas  being  the  young  E.  auritus 
could  not  stand,  as  the  young  Hedgehogs  of  the  last-named  species 
are  much  lighter-coloured  than  are  the  old  ones,  and  they  are 
nearly  white  on  the  under  surface  of  the  body.  I  was  myself  dis- 

posed to  think  that  E.  hypomelas  might  prove  to  be  the  young  of 
E.  macracanthus. 

In  the  summer  of  1900  I  had  the  opportunity  of  examining 

Eversmann's  specimens  in  the  Zoological  Museum  of  the  Kazan 
University,  which  had  served  him  as  types  for  his  description. 
These  were  two  well-preserved  stuffed  specimens,  one  of  them 
having  a  nearly  perfect  skull,  which  I  had  the  good  luck  to  ex- 

tricate entire. 

This  skull  differed  from  the  skulls  in  my  possession  of 
E.  macracanthus  only  by  its  greater  length  (61  mm.) ;  and  I  think 
that  it  would  be  difficult  to  distinguish  the  two  species  by  the 
skulls  alone. 

The  bare  space  on  the  head  is  as  well-defined  as  it  is  in  E.  ma- 
cracanthus. In  his  article,  P.  Z.  8.  1895,  Anderson  says  (footnote 

on  p.  421)  that  Biichner,  the  then  curator  of  the  Mammalian 
Department  of  the  Zool.  Museum  of  the  St.  Petersburg  Academy 

of  Sciences,  told  him  that  the  type  which  had  served  for  Brandt's 
description  had  no  bare  space  on  the  head  and  that  the  sphies  were 
disposed  as  in  E.  auritus.  Now  I  think  that  there  must  have 
been  a  mistake  about  this  point,  and  that  it  is  sometimes  quite 
impossible  to  see  this  character  in  stuffed  specimens  and  espe- 

cially in  such  a  very  old  one  (dating  from  1838)  as  Brandt's  type 
specimen,  which  was  the  skin  of  a  very  young  animal l.  In  both 
the  adult  specimens  of  the  Kazan  Museum  this  bare  space  is  well 
marked.  That  both  Brandt  and  Eversmann  have  described  the 

same  species  was  made  clear  to  me  by  the  following  circumstance  : 
on  the  drawing  made  from  the  St.  Petersburg  specimen  (Simashko, 
pi.  \i.)  of  E.  hypomelas, as  well  as  on  the  stuffed  specimens  of  the 
Kazan  Museum,  there  is  a  very  noticeable  character  which  neither 

Brandt  nor  Eversmann  has  mentioned, — namely,  in  E.  hypo- 
melas the  whole  head  up  to  the  hind  part  of  the  crown  is  quite 

\t  m\  request,  Prof.  N.  Kaatcbenko  baa  obligingly  examined  this  8]   [men, 
and  baa  found  on  the  head  a  bare  area  of  which  he  baa  lent  me  a  drawing. 
This  leaves  do  doubt  bj  to  the  bare  apace  oo  the  bead  of  E.  hyponuku  having 
exaotrj  the  same  appearance  aa  ii  baa  in  E,  maoraoanthus. 

pioc   ZOOI.  .Srji:.—  190X,  Vol.  Jl.   .No.  XIX.  19 
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spineless,  and  the  spines  begin  only  somewhat  behind  the  line 
that  unites  the  bases  of  the  inner  margins  of  the  ears  ;  whereas  in 
E.  macracanthus  the  spines  begin  considerably  in  front  of  this 
line. 

I  give  here  the  following  description  of  an  adult  specimen  of 
this  little-known  species  : — 

Size  of  a  large  E.  europceus. 
Ears  comparatively  a  little  smaller  than  in  E.  auritus.  Head 

and  upper  part  of  neck  whitish,  with  a  rufous  tinge  on  the  upper 
part  of  the  head.  The  spines  are  very  long,  up  to  43  mm.,  and 
have  a  white  base  and  two  black  and  two  white  bands,  and  their 
long  black  apex  has  a  blue  lustre  which  gives  to  the  whole  colour- 

ing of  this  Hedgehog  a  very  dark  appearance.  The  fur  behind  the 
ears  and  on  the  sides  of  the  body  is  brownish  ;  the  abdomen  and  the 
feet  are  pure  black. 

This  Hedgehog  has  only  been  found  in  the  country  named 
Ust-Urt,  which  lies  between  the  Caspian  and  the  Aral  seas.  At 
present  this  is  a  quite  out  of  the  way  place,  distant  from  all  roads. 
This  is  the  reason,  I  think,  that  it  has  not  been  visited  for  a  very 
long  time  by  a  naturalist,  and  that  the  animals  described  from 
this  country  have  been  almost  forgotten,  e.  g.,  Oris  arkal  Brandt. 

It  is  very  likely  that  besides  the  above  named  species  of 
Hedgehogs,  there  will  also  be  found  in  the  Transcaspian  province 
E.  megalotis  Blyth,  so  common  in  Afghanistan.  I  may  also  state 
that  Zaroudnoi  speaks  of  a  Hedgehog  found  by  hiin  in  the  Tedgen 
oasis  and  along  the  middle  course  of  the  Murgab  (Bull.  Nat. 
Moscou,  1889),  which,  in  its  characters,  according  to  this 
author,  does  not  agree  with  any  of  the  species  enumerated  here. 
Unfortunately  I  have  not  had  the  opportunity  of  examining 
the  specimens  collected  by  him. 

2.  Field-Notes  on  the  Antelopes  of  the  White  Nile. 

By  Captain  Henry  N.  Dunn  '. 
[Received  May  29,  1901.] 

On  putting  together  these  few  notes  on  the  Antelopes  of  the 
While  Nile,  I  am  merely  giving  information  as  to  what  I  know 
personally  of  their  habits,  and  will  speak  only  of  those  species 

observed  by  myself,  and  that  mainly,  too,  from  a  sportsman's  point 
of  view.  Not  having  my  diary  at  hand,  I  am  unable  to  give  exact 
dates. 

My  only  opportunity  of  shooting  on  the  upper  reaches  of  the 
White  Nile  was  when  attached,  ;i-  Bdedica]  I  Officer,  to  an  expedition 
formed  for  the  purpose  of  clearing  away  the  sudd-obstruction  in 
the  Babr-el-Jebel. 

1  Communicated  by  tin-  Secretary. 
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The  expedition  left  Oindurman  in  December  1899  and  returned 

early  in  May  1900,  and  as  I  had  received  only  a  few  weeks'  notice  of 
my  appointment  to  the  expedition,  I  had  very  little  time  for  making 
preparations,  and  had  no  idea  that  any  of  the  Antelopes  we  might 
meet  would  be  particularly  interesting  from  a  scientific  point  of 
view. 

Having  remained  almost  the  whole  five  months  at  the  Base  Camp, 

on  the  right  bank,  within  a  few  miles  of  the  junction  of  the  Bahr- 
el-Zeraf  with  the  White  Nile,  I  had  much  better  opportunities  of 
shooting  than  the  other  members  of  the  expedition,  who  were 
mostly  engaged  in  working  on  the  sudd  itself.  The  season  being  an 
exceptionally  dry  one  we  had  good  sport ;  and  as  most  of  the  game 
was  secured  in  much  the  same  sort  of  country,  I  may  as  well 
describe  what  it  was  like  in  and  around  our  Base  Camp.  The 
Base  Camp  was  situated  at  Gabt-el-Megahid,  on  the  right  bank, 
six  miles  north  of  the  junction  of  the  Bahr-el-Zeraf  with  the  White 
Nile,  and  was  pitched  in  the  midst  of  a  patch  of  red-gum  scrub 
interspersed  with  larger  trees.  This  site  was  chosen,  as  fuel  for 
the  steamers  was  our  main  object.  The  jungle  extended  more  or 
less  thickly  for  seven  or  eight  miles  along  the  bank,  with  an  average 

depth  of  from  a  quarter  to  half-a-mile.  Outside  the  jungle  stretched 
an  undulating  plain,  as  far  as  the  eye  could  reach,  covered  by  coarse 
brown  grass  averaging  from  a  few  inches  to  2  or  3  feet  in  height, 
but  in  few  places  affording  much  cover  for  stalking  purposes. 

In  the  rainy  season,  of  course,  these  conditions  are  greatly 
changed,  and  from  all  accounts  the  grass  is  then  several  feet  high 
and  the  whereabouts  of  game  is  only  to  be  ascertained  by  climbing 
trees. 

On  the  bank  opposite  to  our  camp  the  country  was  somewhat 
different,  as  the  ground  was  more  low-lying,  and  the  grass  was  longer 
and  higher  and  afforded  excellent  cover.  Stalking  was  difficult 

owing  to  the  numerous  low-lying  strips  of  land  containing  water 
(khors)  and  mud.  The  natives  of  the  country,  Shuluks,  burn  the 
grass  as  soon  as  the  dry-season  has  set  in,  and  these  fires  were  in 
full  swing  on  our  arrival. 

The  following  were  the  Antelopes  that  I  met  with  : — 

1.  Damaliscus  tiang.     (The  Tiang.)  ' 
Several  large  herds  of  this  Antelope  were  seen  on  the  left  bank 

between  El  Duern  and  Fashoda,  but  it  was  well  into  January  before 
I  personally  secured  a  specimen.  My  best  heads  carried  horns 
of  22  and  22g  inches,  but  I  subsequently  saw  one  of  23  inches. 
The  horns  of  the  female  are  lighter  and  more  slender,  and  appar- 

ently average  from  12  to  16  inches.  The  herds  were  generally 
met  with  in  the  drier  ground,  and,  as  is  the  case  with  most 
Antelopes,  coming  down  to  water  in  the  evening  or  moving  up 
from  the  river  as  the  sun  rose.  Even  with  the  aid  of  good  field- 
glasses,  I  always  found  it  exceedingly  difficult  to  distinguish  males 
from  females,  except  that,  if  I  remember  correctly,  the  males  vrere 

1  Scl.  &  Thorn.  Bk.  of  Ant  i.  p.  63. 
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of  a  decidedly  lighter  colour.  On  one  occasion  I  came  across  an 
immense  herd  of  fully  three  or  four  hundred  of  this  Antelope,  on 
the  left  bank  opposite  the  junction  of  the  Bahr-el-Jebel  with  the 
White  Nile.  They  allowed  me  to  approach  within  -100  yards  ;  and 
a  splendid  sight  it  was  to  see  them  galloping  along  when  startled 
and  changing  direction  like  so  much  cavalry,  the  leading  buck  on 
either  flank  going  more  slowly  and  the  wings  wheeling  round,  the 
whole  herd  galloping  off  in  the  fresh  direction  when  squared. 

The  *:  Tiang,"  when  wounded,  is  sometimes  dangerous  to 
approach.  I  know  of  one  instance  in  which  a  buck  charged  so 
viciously,  that  it  was  only  stopped  by  being  clubbed  across  the 
head  with  a  rifle,  the  sportsman  breaking  his  weapon  in  doing  this. 
In  March  and  April  I  saw  several  young  ones,  but  apparently  the 
mothers  and  young  kept  apart  from  the  males  in  small  herds. 
When  not  with  their  young,  the  animals  seem  to  move  about  either 
alone  or  in  small  parties,  and  are  comparatively  easily  stalked,  even 
in  the  open.  Sometimes  single  bucks  attached  themselves  to  a  herd 
of  Water-buck,  and  on  one  occasion  I  observed  a  buck  of  this 
species  attempt  to  have  connection  with  several  females  of  the 
herd,  although  the  male  Water-buck  resented  it.  The  Tiang  at 
times  takes  an  extraordinary  amount  of  killing,  and  I  have  seen  a 

buck  carry  off  eight  -303  bullets  in  him,  and  only  finally  brought  to 
grass  after  a  long  hunt,  and  when  he  had  apparently  but  one  sound 
leg  left  to  travel  with.     The  flesh  of  the  Tiang  is  excellent. 

2.  Otjeebia  Montana.     (The  Abyssinian  Oribi.) ' 
These  animals  were  found  in  considerable  numbers  close  to 

the  Camp,  and  in  fact  afforded  one  of  our  main  supplies  of 
meat  for  our  men.  They  were  not  at  all  shy,  and  generally  moved 
about  in  pairs,  or  in  pairs  with  a  single  fawn.  When  wounded 

they  will  he  extraordinai'ily  close  at  times  in  the  long  grass,  so 
close,  indeed,  that  I  found  it  much  simpler  to  approach  a  wounded 
buck  with  a  double  twelve-bore  and  No.  4  shot ;  otherwise  it  was 
not  an  easy  thing  to  kill  him,  as  he  bounded  away  through  the  reeds. 
I  have  never  seen  Oribi  actually  drinking  at  the  river,  but  have 
little  doubt  that  they  do  so,  having  noticed  numbers  of  tracks 
along  the  bank.  When  startled  and  galloping  through  high  grass 
the  Oribi  at  times  bounds  much  after  the  manner  of  a  Black  Buck. 

The  natives  apparently  kill  numbers  by  trapping.  A  small  fence 

.)!'  Bplii  reeds  is  made,  enclosing  a  strip  of  river-bank  on  which 
the  grass  is  exceptionally  good  grazing,  and  to  which  the  Oribi 
come  to  feed  at  night-time.  Small  gates  are  left  in  the  fencing, 
and  in  these  openings  the  traps  are  laid.  The  I  rap  used  is  made  by 
lashing  a  stick  to  one  upright  of  the  opening,  bending  over  the 
fore  end  and  pegging  down  an  attached  noose  to  the  ground  in 
the  middle  of  the  opening.  Beneath,  where  the  noose  is  pegged 
out,   a   small    pit   covered    by   pieces  of  bark,    has   heen    prepared 
beforehand.    By  a  trigger-like  arrangement,  the  Oribi,  in  thrusting 

1  Set.  &  Thorn.  Bk.  of  Ant.  ii.  p.  26 



294  CAPT.  H.  N.  DUNN  ON  THE  [Julie  18, 

his  foot  through  the  bark,  sets  free  the  pegged-down  noose  and  is 
caught  by  the  leg  as  the  bent  stick  springs  upright.  The  natives 
attach  a  rattle  made  of  dome-palm  nut  to  the  string,  so  that  the 
Oribi  is  heard  as  soon  as  he  struggles  to  escape. 

3.  Cobus  defassa.     (The  Defassa  Water-Buck.)  ' 

This  Water-buck  is  plentiful  along  both  banks  of  the  White 
Nile  from  the  north  of  El  Duem  to  the  junction  with  the  Bahr-el- 
Jebel.  They  generally  moved  about  in  herds  of  from  four  to  six 
up  to  forty,  and  on  one  occasion  I  counted  sixty-four,  young  and 
adults  of  both  sexes  intermingled. 

On  our  first  arrival  at  the  Base  Camp,  buck  were  plentiful  in 
the  proportion  of  about  1  to  4  females,  but  owing  to  the  necessity 
of  obtaining  meat,  they  had  become  greatly  thinned-out  before 
our  departure.  My  best  heads  measured  31  and  31^  inches,  but  I 
believe  one  of  34  inches  was  shot  by  Major  Peake,  B.A. 

Its  native  name  here  was  "  Tetel,"  but  this  does  not  go  for 
much,  as  I  have  heard  the  same  term  applied  to  other  animals, 

including  Tiang  and  White-eared  Kob.  During  the  daytime  the 
herds  moved  out  from  the  river  into  the  open,  and  seemed  to 
speud  their  time  in  grazing  and  lying  up  in  the  long  grass,  coming 
down  towards  the  river  again  as  the  sun  became  lower.  It  was  a 

pretty  sight  at  times  to  watch  a  herd  of  the  Water-bucks  approach- 
ing the  river  of  an  evening.  The  herd,  led  by  the  largest  buck, 

generally  moved  slowly  along  through  the  grass  in  single  file, 
pausing  every  few  yards  and  gazing  around  to  see  whether  the 
coast  was  clear  or  not.  The  massive  horns  of  the  bucks  and  dark 

coats  showed  up  well  against  the  yellow  background  of  the  sun- 
parched  grass.  When  alarmed  the  herd  rushed  together,  but 
were  at  times  very  easy  to  approach  ;  and  I  have  stalked  single 
bucks  in  the  open  by  merely  creeping  along,  keeping  my  eyes  fixed 

on  the  tips  of  the  animal's  horns  as  he  fed,  and  dropping  down 
when  he  began  to  raise  his  head.  When  feeding  anywhere  close 
to  jungle,  they  almost  invariably  grazed  head  on  and  towards  the 
direction  they  feared  danger. 

On  one  occasion  one  of  my  natives  had  a  narrow  escape  from  a 

wouuded  buck.  He  attempted  to  grasp  the  buck's  horns  prepara- 
tory to  cutting  the  animal's  throat,  but  was  struck  full  in  his 

chest  by  the  horns,  receiving  a  couple  of  nasty  wounds,  which,  if 

lower,  might  easily  have  proved  fatal.  The  meat  of  the  Water- 
buck  is  poor-eating,  but  the  hide  was  greatly  sought  after  by  our 
workmen  for  making  sandals,  to  protect  their  feet  from  the  thorns 
of  the  red  gum-trees. 

4.  Cobus  maria.     (Mrs.  Gray's  Waterbuck.) 2 
So  far  as  my  personal  experience  goes,  I  have  only  seen  this 

Antelope  along  the  left  bank  of  the  Nile  almost  opposite  the 
suction  of  the  Bahr-el-Zeraf,  on  the  right  bank  in  small  herds 

1  Scl.  &  Thoni.  Bk.  of  Ant.  ii.  p.  115,  pi.  xxxvi. 
-  Ibid.,  p.  121,  pi.  xxxvii. 
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between  Lake  No  and  the  Bahr-el-Zeraf,  and  once  in  the  less 
swampy  portion  of  the  sndd  itself,  close  to  Hellet-el-Nuer.  Cohus 
maria  is  almost  invariably  found  in  swampy  ground  or  close  to  it. 
During  several  trips  up  the  Bahr-el-Zeraf  river,  I  never  saw  one 
at  any  great  distance  from  the  Nile  itself ;  the  banks  of  the 
Bahr-el-Zeraf  at  that  season  of  the  year  being  very  dry  and 
without  much  cover.  When  we  arrived  at  the  Base  Camp  there 
was  a  large  herd  of  from  fifty  to  a  hundred  of  these  Antelopes  on 
the  opposite  bank,  and  several  specimens  were  shot  from  time  to 
time  by  members  of  the  expedition.  I  constantly  watched  them 
from  our  steamer  with  a  telescope.  During  the  day  the  herd 

selected  an  open  bare-burnt  patch  of  ground  to  lie  out  on,  feeding 
down  towards  the  river  in  the  evening,  and  roaming  about  on  the 
higher  and  more  open  ground  during  the  earlier  hours  of  the  day. 
The  herd  seemed  to  keep  very  much  together  :  and  all  the  various 
gradations  of  colour,  from  the  yellow  and  dirty  white  of  the 
females  and  young  of  both  sexes,  to  the  tawny  black  and  almost 
pure  white  of  the  mature  bucks,  were  to  be  seen  intermingled. 
At  first  we  had  a  certain  amount  of  difficulty  in  distinguishing 
them  from  the  AVhite-eared  Kob,  not  kuowing  anything  about 
their  distinctive  markings ;  and  it  was  not  until  I  had  shot  a 

specimen,  and  noticed  the  smooth  kid-like  appearance  of  the  skin 
on  the  back  of  the  fetlock,  between  the  supernumerary  and  true 
hoof,  that  I  knew  they  must  be  of  a  different  species  ;  the  White- 
eared  Kob  having  no  such  distinctive  feature.  Of  course,  the  white 
patch  on  the  withers  of  Cobus  maria  is  very  striking ;  but  it  is 
next  to  impossible  to  distinguish  the  young  and  females  from 
those  of  Cobus  leucotis  at  a  distance.  In  fact,  the  young  buck 
C.  maria,  too,  before  the  horns  have  become  long  enough  to  take 
on  the  spiral  twist,  and  while  the  coat  is  still  yellow,  is  very  like  a 
young  C.  leucotis,  except  that,  no  doubt,  it  is  a  heavier  animal ;  and 
I  could  never  be  certain  as  to  which  species  they  belonged  unless 
I  got  close  to  the  herd.  On  one  occasion,  having  shot  a  young 
buck  C.  maria,  showing  an  almost  entire  absence  as  yet  of  the 
black  and  white  markings  of  the  more  mature  auimal,  I  took 
the  trouble  to  skin  it.  As  the  sun  was  hot  and  I  had  been  out 

since  daylight,  I  left  the  feet-bones  in  the  skin  (intending  to 
remove  them  on  arrival  in  camp),  and  gave  the  skin  to  a  native  to 
carry  to  the  boat.  On  arriving  at  the  boat  I  found,  much  to  my 
disgust,  that  the  native  had  cut  the  feet  off  for  the  sake  of  the 
bones  attached.  This  annoyed  me  so  much  at  the  time,  that  1 
threw  the  skin  away,  and  so  lost  what  would  have  been  an 
interesting  specimen  for  the  Museum.  As  I  have  already  stated, 

we,  at  tin  Ha-.-  Camp,  had  an  exceptionally  good  opportunity  of 

getting  specimens  and  observing  the  .Mrs.  Cray's  Antelopes. 
That  portion  of  the  bank  on  which  the  herd  lived  was  a  semi- 

detached Strip  ol  land,  of  about  .seven  miles  in  length  by  four  or 
live  in  breadth,  and  bounded  behind  DV  an  arm  of  the  river,  along 
the  bank  of  which,  on  the  higher  ground,  the  Shulluks  had  built 
their  villages  ;  ami  curiously  enough, during  the  entire  five  mouths 
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of  our  stay  at  the  Base  Camp,  the  herd  never  left  this  portion  of 
tbe  bank.  At  first  the  herd  was  fairly  easy  to  approach,  but,  of 
course,  they  became  more  wary  later  on.  The  young  and  females 
(in  January  and  February)  kept,  as  a  rule,  close  to  the  bucks,  and 
this  was  probably  due  to  the  more  or  less  constant  worrying  they 
had  from  the  Shnlluks  and  their  dogs,  who  were  always  on  the 
look-out  to  cut  off  a  stray  doe  with  young.  Once,  when  shooting 
along  with  another  officer,  opposite  the  mouth  of  the  Bahr-el- 
Zeraf,  a  female  dashed  past  within  forty  yards  of  our  camp,  hard 
pressed  by  a  Shulluk  dog  :  my  friend  was  just  in  time  to  cram  in  a 
cartridge  and  put  a  bullet  into  a  second  dog  who  was  following, 
much  to  the  disgust  of  the  owner,  who  shortly  afterwards 
appeared  on  the  scene. 

This  Antelope  will  take  readily  to  the  water  when  pressed.  On 
the  day  after  our  arrival  at  the  Base  Camp,  a  magnificent  buck, 

wounded  by  a  Shulluk's  spear  and  hard-pressed  by  a  dog,  dashed 
into  the  river  immediately  opposite  to  our  steamer  and  was  shot 
from  the  deck  itself.  I  once  shot  a  rather  fine  buck  under  somewhat 

peculiar  circumstances.  Having  set  my  heart  on  a  particularly 
fine  head,  I  had  been  following  the  herd  for  close  on  three  hours, 
but  could  not  manage  to  get  a  shot  at  the  animal  I  wanted. 
Eventually  I  noticed  a  buck  separate  himself  from  the  herd  and 
disappear  into  some  long  reeds  close  to  the  river.  This  had  also 

been  observed  by  the  natives  on  one  of  our  expedition's  sailing- 
boats,  who,  when  I  arrived,  were  just  turning  out,  armed  with 
sticks  and  knives,  to  make  what  they  thought  an  easy  capture  of 
a  badly  wounded  animal.  Knowing  that  I  could  not  have  possibly 
wounded  him  myself,  I  formed  the  men  up  in  a  line  and  commenced 
beating  up  through  the  reeds,  having  taken  a  commanding  position 
on  some  high  ground.  It  was  as  well  I  had  done  so,  as  the  buck 
lay  until  almost  walked  over,  and  then,  springing  up,  dashed  off  at 
full  speed,  giving  me  an  easy  shot  as  he  passed  broadside  on,  not 
more  than  forty  yards  off.  To  my  surprise  I  found  on  examining 
the  body,  that  he  had  an  old  un-united  fracture  of  the  left  shoulder, 
due  to  an  accident  probably,  as  I  could  find  no  external  wound. 
He  had  evidently  become  tired  at  being  kept  so  long  on  the  move, 
and  had  lain  down  for  a  rest,  as  his  leg  was  no  doubt  giving  him 
trouble. 

The  full-grown  Maria  buck  is  a  fine  animal,  his  head  having 
very  much  the  appearance  of  that  of  an  Ibex,  except,  of  course,  that 
the  beard  is  replaced  by  the  somewhat  shaggy  and  coarse  hair  of 
the  neck  and  throat.  When  alarmed  the  herd  dashes  off,  led  by 
one  or  two  of  the  old  bucks,  and  tailing  out  to  almost  single  file. 
Allien  galloping  the  buck  carries  his  muzzle  well  forward,  horns 
thrown  back,  and  moves  with  a  much  more  lumbering  gait  than 
one  might  expect.  I  never  observed  these  Antelopes  spring  into 
the  air,  and  they  appeared  rather  to  dash  through  than  attempt  to 
clear  small  obstacles.  The  meat  of  this  Antelope  is  excellent. 
The  horns  of  my  best  specimen  measured  29|  inches,  and  I  got 
a  single  horn  of  32  inches. 
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5.  Cobus  leucotis.     (The  AVhite-eared  Kob.) ' 
This  species  is  found  in  great  numbers  alone;  both  banks  of 

the  White  Nile,  Bahr-el-Zeraf,  and  Babr-el-Ghazal  Elvers,  but 
chiefly  on  the  left  bank  of  the  Nile  between  Lake  No  and  the 
junction  of  the  Bahr-el-Zeraf.  They  were  to  be  seen  in  all  numbers, 
from  solitary  bucks  or  females  with  young  to  herds  of  forty  or 
sixty,  or  even  more.  The  young  with  their  mothers,  apparently 
accompanied  the  bucks  in  March  and  April,  although  I  have  often 
observed  herds  of  bucks  only.  The  female  carries  no  horns,  and 
it  is  almost  impossible  to  distinguish  it  at  a  distance  from  the 

female  Mrs.  Gray's  Waterbuck,  both  being  of  much  the  same 
colour  and  size.  This  remark  applies  also  to  the  young  males  of 
both  species.  The  female  does  not  change  in  colour  as  she 
becomes  older,  but  the  buck  develops  the  characteristic  black  and 
white,  markings  as  age  advances  ;  and  bucks  in  all  stages  of  reddish 
yellow  with  indistinct  whitish  markings,  to  the  mature  animal  of 
an  almost  pure  black  and  white,  may  be  seen  in  the  same  herd. 
When  compared  side  by  side,  Cobus  leucotis  is  no  doubt  a  much 
lighter  and  smaller  animal  than  Cobus  maria.  My  best  horns 
measured  20|  and  20£  inches. 

The  White-eared  Kob  is  at  times  exceedingly  easy  to  approach, 
but  sometimes  hard  to  kill,  and  its  flesh  is  excellent  eating.  The 
females  are  very  inquisitive  and  will  frequently  approach  to  within 
a  hundred  yards,  circling  slowly  round  and  making  a  peculiar 
whistling  sound  at  intervals.  It  is  stated  that  the  male  bounds  into 
the  air  at  times  like  a  Bless-bok  ;  personally  I  cannot  say  I  have 
noticed  this,  and,  so  far  as  I  can  remember,  they  gallop  with  a 
much  less  springy  action  than  might  be  expected  from  their  build. 

6.  Cervicapra  bohor.     (Bohor  Antelope.)2 
The  single  specimen  of  this  Antelope  obtained  by  me  was  shot 

lying  down  in  some  long  grass  when  I  was  stalking  a  Tiang.  I  was 

attracted  by  the  peculiar  shape  of  the  animal's  horns,  shot  it,  and 
in  my  hurried  inspection  of  the  body  was  disgusted  at  having  killed 
what  I  took  at  the  time  to  be  a  young  White-eared  Kob.  On  my 
return  to  camp,  I  found  that  the  natives  had  cut  up  the  animal  and 
had  merely  kept  the  horns  and  skull,  and  these  I  threw  away  on 
reaching  the  Base  Camp.  On  examining  some  heads  shot  by  other 
members  of  the  expedition  subsequently,  I  came  to  the  conclusion 
that  my  specimen  was  also  a  Bobor,  and  1  was  lucky  enough  to 
retrieve  the  horns  and  skull,  which  I  had  thrown  aside. 

7.  Gazella  rufifrons.     (Red-fronted  Gazelle. ) 

I  only  shot  one  specimen  of  this  Qazelle  south  of  Fashoda,  and 
that  was  (in  the  righl  bank  of  the  Bahr-el-Zeraf,  aboul  20  miles 
upstream.  In  tart,  the  only  place  I  saw  a  Gazelle  south  of  Fashoda 
was  on  the  Bahr-el-Zeraf. 

1  BoL  A  Thorn.  V.V.  of  ant  ii  p.  I'JT.  pL  tram. 
Ibid,,  p.  165.  Ibid.,  in.  p,  L6o,  pi.  lxvii. 
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I  presented  the  skin  I  shot  on  the  Bahr-el-Zeraf  to  Capt.  Flower, 
and  see  that  he  has  named  it  Gazella  rufifrons  (P.  Z.  S.  1900, 
p.  55).  1  have  shot  Gazelles  at  other  places  on  the  White  Nile, 
but  have  never  noticed  such  distinct  markings  as  on  those  found 
on  the  Zeraf . 

8.  Hippotragus  equinus  bakeri.     (Baker's  Antelope.)1 
I  shot  only  one  of  these  Antelopes  and  that  was  on  the 

Bahr-el-Zeraf,  and  I  found  them  very  easy  to  approach.  There 
is  one  point  worth  mentioning,  and  that  is  in  connection  with  the 

name  "  Marif"  applied  by  Baker  to  this  species.  "  Marif"  in 
Arabic  literally  means  "  I  do  not  know,"  and  is  constantly  used 
by  natives  when  asked  the  name  of  an  animal. 

3.  On  a  Collection  of  Birds  made  by  Dr.  Donaldson  Smith 

in  Northern  Somali-land.  By  R.  Bowdler  Sharpe, 
LL.D,  F.Z.S. 

[Received  June  18,  1901.] 

During  the  early  part  of  1889,  Dr.  Donaldson  Smith  conducted 

an  expedition  of  several  months'  duration  through  ̂ Northern 
Somali-land  for  the  purpose  of  making  collections  for  the  Baroda 
Museum.  It  was  hoped  at  first  that  H.H.  the  Gaikwar  of  Baroda 
would  have  accompanied  the  expedition,  but  he  was  unfortunately 

not  able  to  do  so,  and  Dr.  Smith's  only  companion  was  Mr.  Carlile Eraser. 

Starting  from  Bulbar  at  the  beginning  of  January,  the  route 
taken  ran  south  towards  Hargeisa,  and  a  stay  of  some  days  was 
made  at  Ania,  and  again  at  Magog,  which  was  reached  on  the 
11th  of  February.  Thence  the  expedition  proceeded  in  an 
easterly  direction  to  Adadle,  and  on  the  17th  of  February  Dr. 

Donaldson  Smith  went  after  "big  game"  in  the  Haud.  leaving Mr.  Fraser  to  collect  birds  and  insects  in  the  Adadle  district. 

Leaving  here,  they  went  by  Gan  Liban  (Feb.  22)  to  Berbera, 
whence  short  expeditious  were  made  to  the  Goolis  Mountains. 

H.H.  The  Gaikwar  has  very  kindly  presented  to  the  British 
Museum  such  specimens  as  were  desiderata  to  that  Institution. 

List  of  Authorities. 

The  following  books  and  papers  are  referred  to  in  the  present 

paper  : — 

1.  Shelley,  G.  E.— "  On  Mr.  E.  Lort  Phillips'  Collection  of 
Birds  from  Somali-land."  Ibis,  1885,  pp.  389-418,  plates 
x.,  xi.,  xii. 

1  Scl.  &  Thorn.  Bk.  of  Ant.  iv.  p.  4. 
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2.  OrsTALET.  E.— -"  Catalogue  des  Oiseaux  rapportes  par  M.  G. 

Bevoil  de  son  deuxicme  Voyage  aux  Pays  de  Coinalis." 
Bibl.  Ecole  JHautes-Etudes  ;  Sci.  Nat.  xxxi.  Art.  x.  pp.  3-12 
(1886). 

3.  Salvadori,  T. — "  Uccelli  del  Somali  raccolti  da  D.  Eugenio  dei 

Prineipi  Euspoli."  Mem.  E.  Accad.  Sci.  Torino,  (2)  xliv. 
pp.  547-564  (1894). 

4.  Sharpe,  E.  Boavdler. — "On  a  Collection  of  Birds  made  by 
Dr.  Donaldson  Smith  during  his  recent  expedition  in 

Western  Somali-land.''  P.  Z.  S.  1895,  pp.  457-520.  plates xxvii.,  xxviii. 

5.  Salyadoki,  T. — "Uccelli  raccolti  da  D.  Eugenio  dei  Prineipi 
Euspoli  durante  l'ultimo  suo  viaggio  nelle  regione  dei 
Somali  e  dei  Galla."  Ann.  Mus.  Genov.  (2)  xvi.  pp.  43- 
46  (1S96). 

6.  Phillips,  E.  Lort. — "  On  Birds  observed  in  the  Goolis  Moun- 
tains in  Northern  Somali-land."  Ibis,  1896,  pp.  62-87, 

plate  ii. 
7.  Elliot,  D.  G. — "  Catalogue  of  a  Collection  of  Birds  obtained 

by  the  Expedition  into  Somali-land.''  Eield-Columb.  Mus. 
Ornith.  Series,  vol.  i.  no  2,  pp.  29-67  (1897). 

8.  Phillips,  E.  Lost. — "  Narrative  of  a  visit  to  Somali-land  in 
1897,  with  Field-notes  on  the  Birds  obtained  during  the 

Expedition.''     Ibis,  1898,  pp.  382-425,  plates  viii.,  ix.,  x. 
9.  Hawker,  E.  McD. — "  On  the  results  of  a  Collecting-tour  of 

three   months   in   Somali-land."     Ibis,    1899,   pp.    52-^1. 
plate  ii. 

10.  Peel,   C.  V.  A. — Somali-land  ;  being  an  Account  of  two  Ex- 
peditions into  the  far  Interior.     1900.     Appendix  :   Birds, 

pp.  305-333. 

List  of  Species. 

1.  Ehixocorax  affixis. 

Corvus  afinia  (Biipp.);  Shelley,  Ibis,  1SS5,  p.  389. 
JRhinocorax  affmis  (Eiipp.);  Elliot,  Field- Columb.  Mus.  Orn.  i. 

p.  30(1897);  Lort  Phillips,  Ibis,  189S,  p.  394;  Peale,  Somali- 
land,  App.  p.  305  (1900). 

No.  26.    dad.     Near  Bulhar,  Jan.  1,  1899. 
No.  268.  Gan  Liban  (5900  it.),  March  25,  1899. 

2.  Cosmopsaei  a  REGIUS. 

Cosmopsarus  regius  Beichen.  :  Shelley,  Ibis,  1885,  p.  411 ; 
Salvad.  Mem.   B.   Accad.    Sci.  Torino,  (2)  xliv.  p.  559  (1*94); 

Sharp*-,  1'. /.  S.  L895,  p.   I 59  ;   Hawker,   Ibis.    L899,  p.  58  ;  Peel, 
Somali-land,  App.  ]>.  306  (19   

No.  l-l.  6  ad.  Adadle,  Feb.  Hi.  L899. 
No.  L89.  d  ad.  Adadle  Feb.  20,  1899. 
.\,j.  220.  6  ad.  Adadle,  March  8,  1899. 
No.  221.  d  ad.  Adadle,  March  B,  If 
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3.  Ahydrtts  bltthi. 

Amydrus  blythi  (Hartl.)  ;  Elliot,  Field-Columbian  Mus.,  Orn.  i. 
p.  31  (1897) ;  Lort  Phillips,  Ibis,  1898,  p.  395  ;  Peel,  Somali-land, 
App.  p.  305  (1900). 

No.  31.  <S  iinm.     Near  Bulbar,  Jan.  4, 1899. 
No.  199.  (5  ad.  Gan  Li  ban  (4700  ft,),  Feb.  23,  1899.  Eye 

green. No.  203.  2  ad.  Gan  Liban  (4700  ft.),  Feb.  24,  1899.  Eye 
black  or  very  dark  blue. 

No.  240.  '$  ad.  Gan  Liban  (5900  ft.),  March,  14,  1899.  Eye black  and  reddish-yellow. 

No.  244.  d  ad.'   Gan  Liban  (5900  ft.),  March  15,  1899. No.  262.  $  ad.     Gan  Liban  (5900  ft.),  March  22,  1899. 

4.  Lamprocolius  ciialyb.eus. 

Lamprocolius  chcdybams  (Ehr.) ;  Salvad.  Mem.  R.  Accad.  Sci. 
Torino,  (2)  xliv.  p.  559  (1894)  ;  Sharpe,  P.  Z.  S.  1895,  p.  460 ; 
Lort  Phillips,  Ibis,  1896,  p.  84,  1898,  p.  394 ;  Hawker,  Ibis,  1899, 
p.  59  ;  Peel,  Somali-land,  App.  p.  306  (1900). 

No.  239.  6  ad.     Gan  Liban  (5900  ft.),  March  14,  1899. 

5.  Heteropsar  albicapillus. 

Heteropsar  albicapillus  (Blvth);  Salvad.  Mem.  R.  Accad.  Sci. 
Tor.  (2)  xliv.  p.  559  (1894)  ;  Sharpe,  P.  Z.  S.  1895,  p.  461 ;  Elliot, 
Field-Columb.  Mus.,  Orn.  i.  p.  32  (1897) ;  Lort  Phillips,  Ibis, 
1898,  p.  395  ;  Hawker,  Ibis,  1899,  p.  59  ;  Peel,  Somali-land, 
App.  p.  306  (1900). 

Notauges  albicapillus,  Shelley,  Ibis,  1885,  p.  413  ;  Oustalet,  Bibl. 
Haut.-Etudes,  xxxi.  Art.  x.  p.  11  (1886). 

No.  83.  2  ad.     Biji  (1200  ft.),  Jan.  19,  1899.     Eye  yellow. 
No.  187.  ?  ad.     Adadle,  Feb.  20,  1899. 

6.  Spreo  superbus. 

Spveo  superbus  (Riipp.) ;  Sharpe,  P.  Z.  S.  1895,  p.  461  ;  Elliot, 
Field-Columb.  Mus.,  Orn.  i.  p.  32  (1897);  Lort  Phillips,  Ibis, 
1898,  p.  396 ;  Hawker,  Ibis,  1899,  p.  59. 

Notauges  superbus  (Riipp.);  Shelley,  Ibis,  1885,  p.  412;  Oust. 
Bibl.  Haut-Etudes,  xxxi.  Art.  x.  p.  9  (1886);  Lort  Phillips,  Ibis, 
1896,  p.  83. 

Lamprotornis  superbus,  Peel,  Somali-fond,  App.  p.  306  (1900). 
No.  28.  2  ad.     Near  Bulhar,  Jan.  2,  1899. 
No.  85.  <J  ad.     Biji  (1200  ft.),  Jan.  19,  1899. 
No.  105.  S  ad.     Laskarato,  Jan.  27,  1899. 
a.  s  ad.     Adadle,  Feb.  20,  1899. 

7.  BlJPHAGA  ERYTHRORHYNCHA, 

Buphaga  erythrorhyncha  (Stanl.) ;  Shelley,  Ibis,  1885,  p.  410; 

Salvad.  Mem.  R.  Accad.  Torino,  (2)  xliv.  p.'  561  (1894) ;  Sharpe, P.  Z.  S.  1895,  p.  461 ;  Salvad.  Ann.  Mus.  Genov.  (2)  xvi.  p.  45 
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(1896) ;  Lort  Phillips,  Ibis,  1896,  p.  82 ;  Elliot,  t.  e.  p.  33  (1897) : 
Lort  Phillips,  Ibis,  1898,  p.  390 ;  Hawker,  Ibis,  1899,  p.  59  \ 
Peel,  Soinali-land,  App.  p.  306  (1900). 

No.  15S.  6  ad.  Sheikh  Abukadle,  Feb.  9, 1899.  Eye  black  and 
yellow,  eyelid  bright  vellow  ;  bill  red. 

Nob.  210.  $  ;  211,  212.  S  ad.  Adadle,  March  1,  1899.  Eye 
black  and  yellow,  lid  yellow  ;  bill  red  ;  feet  green. 

Nos.  225,  226.  6  $  ad.     Adadle,  March  9,  1899. 

8.    BtTCHA^GA  ASSIMILIS. 

Buchanga  assimilis  Bechst. ;  Shelley,  Ibis,  1885,  p.  401  :  Salvad. 

Mem.  E,  Accad.  Torino,  (2)  xKv.  p." 555  (1894)  ;  Sharpe,  P.  Z.  S. 1895,  p.  462 ;  Lort  Phillips,  Ibis,  1896,  p.  76  ;  Elliot,  t.  c.  p.  33 
(1897);  Lort  Phillips,  Ibis,  1898,  p.  396;  Hawker,  Ibis,  1899, 

p.  60  ;  Peel,  Somali-land,  App.  p.  306  (1900). 
No.  19.     6  ad.     Near  Bulhar,  Dec.  30,  1898. 

Biji  (1200  ft.).  Jan.  15,  1899. 
Adadle,  Eeb.  20,  1899. 
Gan  Liban  (4700  ft.),  Eeb.  23,  1899. 
Gan  Liban  (5900  ft.),  March  15,  1899. 

9.  GRANATIN  A  HAWKERl. 

Urceginthvs  ianthinog  aster,  Shelley,  Ibis,  1885,  p.  408. 
Granatina  ianthinog  astro,  (nee.  Beichen),  Sharpe,  P.  Z.  S.  1895, 

p.  467  ;  Elliot,  t.  e.  p.  35  ;  Hawker,  t.  c.  p.  62  ;  Peel,  Somali- land, 
App.  p.  307  (1900). 

Granatina  liawlceri,  Lort  Phillips,  Bull.  B.  O.  C.  viii.  p.  sxiii 
(1898). 

No.  12.  2  ad.     Bihen  Dula,  Dec.  27,  1898. 
No.  122.   ?  2  ad.     Ania  (4000  ft.),  Feb.  4,  1899. 
No.  123.  d  ad.     Ania  (4000  ft,),  Feb.  4,  1899. 
No.  127.    ?  $  ad.     Ania  (4000  it.),  Feb.  4,  1*99. 
N«j.  138.  $  ad.     Ania  (4000  ft,),  Feb.  5,  1899. 

10.  AXARLECTES  MELANOTIS. 

Anapledes  melanotis  (Lafr.) ;  Sharpe,  Cat.  B.  Brit.  Mus.  xiii. 
p.  413  (1890) ;  Shelley,  B.  Afr.  i.  p.  35(1896). 

Nos.  121,  125.  rf  2  ad.     Ania  (4000  l't.),  Feb.  4,  1899. 
This  species,  which  is  the  true  A.  melanotis  and  not  A.  bhmdeUi 

Grant,  seems  to  have  hitherto  been  unrecorded  from  Somali-land. 

The  ted  on  tin-  head  appears  to  vary  slightly,  being  darker  in  some 
individuals  than  in  others.  The  female  is  greyish  brown,  with  no 
red  on  the  back,  but  having  red  margins  to  the  greater  coverts  ami 
primaries;  the  under  surface  is  dull  white,  slightly  tinged  with 
ochreoas  brown  on  the  Eore  aech  and  chest.  Total  length  6  inches, 

colmeu  "'7,  wing  3*2,  tail  L*95,  tarsus  L*08. 
It  differs  ven  conspicuously  Erom  the  female  oi   A.,  rubricepa,  ae 

it   ha-  [lone  of  the  yellow   colour  on  the  head  and  throat. 
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11.  Hyphantornis  galbula. 

Hyphantornis  galbula  (fiiipp.)  ;  Sharpe,  P.  Z.  S.  1S95,  p.  468  ; 
Elliot,  Field-Columb.  Mus.,  Orn.  i.  p.  35  (1897) ;  Lort  Phillips, 
Ibis,  1898,  p.  397 ;  Peel,  Somali-laud,  App.  Birds,  p.  308  (1900). 

Nos.  49,  51.  d  ad.     Biji,  Jan.  8,  9,  1899. 

12.  DlNEMELLIA  DINEMELLI. 

Texlor  dinemelli  Biipp. ;  Shelley,  Ibis,  1885,  p.  409 ;  Lort 
Phillips,  Ibis,  1896,  p.  82. 

Dinemellia  dinemelli,  Salvad.  B.  Accacl.  Torino,  (2)  xliv.  p.  558 
(1894) ;  Sharpe,  P.  Z.  S.  1895,  p.  469  ;  Elliot,  Field-Columb.  Mus., 
Orn.  i.  p.  36  (1897);  Lort  Phillips,  Ibis,  1898,  p.  397 ;  Hawker, 

Ibis,  1899,  p.  62  ;  Peel,  Somali-land,  App.  Birds,  p.  308  (1900). 
No.  169.  Ad.     Magog  (4000  ft.),  Feb.  14,  1899. 

13.  Petronia  pyrgita. 

Gymnorhis  pyrgita  (Heugl.);  Shelley,  Ibis,  1885,  p.  408. 
Petronia  pyrgita,  Sharpe,  P.  Z.  S.  1895,  p.  469  ;  Elliot,  t.  c.  p.  35 

(1897) ;  Lort  Phillips,  Ibis,  1898,  p.  397 ;  Hawker,  Ibis,  1899, 
p.  63  ;  Peel,  t.  c.  p.  309  (1900). 

No.  11.  $  ad.     Bihen  Dula,  Dec.  27,  1898. 
No.  96.  <$  ad.     Laskarato  (3025  ft.),  Jan.  22,  1899. 
No.  201.  6  ?ad.     Gan  Liban  (4700  ft.),  Feb.  24,  1899. 
No.  209.  6  ad.     Adadle,  Feb.  28,  1899. 
No.  213.     Adadle,  March  1,  1899. 

14.  SeRINUS  MACULICOELIS. 

Serinus  maculicollis,  Sharpe,  P.  Z.  S.  1895,  p.  471,  pi.  xxvii.  fig.  1 ; 
Elliot,  t.  c.  p.  36  ;  Lort  Phillips,  Ibis,  1898,  p.  399  ;  Hawker,  Ibis, 
1899,  p.  63 ;  Peel,  t.  c.  p.  309. 

No.  136.  $  ad.     Ania,  Feb.  5,  1899. 
No.  200.  $  ad.     Gan  Liban  (4700  ft.),  Feb.  24,  1899. 

15.  Emberiza  poliopleura. 

Emberiza  poliopleura  (Salvad.) ;  Sharpe,  P.  Z.  S.  1895,  p.  471 ; 
Elliot,  t.  c.  p.  36  ;  Hawker,  t.  e,  p.  64 ;  Peel,  t.  c.  p.  309. 

Nos.  116,  134,  135.  6  ad.     Ania  (4000  ft),  Feb.  2-5,  1899. 

16.  MlRAFRA  GILLETTI. 

Mirafra  gilletti,  Sharpe,  P.  Z.  S.  1895,  p.  472  ;  Elliot,  t.  c.  p.  37 ; 
Lort  Phillips,  Ibis,  1898,  p.  401 ;  Hawker,  t.  c.  p.  64 ;  Peel,  t.  c. 
p.  310  (1900). 

No.  173.  d  ad.     Magog  (4000  ft.),  Feb.  14,  1899. 

17.  Galerita  cristata. 

Galerita  cristata  (Linn.)  ;  Oust.  t.  c.  p.  8  (1886) ;  Sharpe,  P.  Z.  S. 
1895,  p.  472 ;  Lort  Phillips,  Ibis,  1898,  p.  401 ;  Hawker,  t.  e. 

p.  65. 
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Nos.  44,  50.  c?  2  ad.     Biji,  Jan.  7,  3,  1899. 
No.  172.  Ad.     Magog,  4000  it.,  Feb.  14,  1899. 
These  specimens  appear  to  be  identical  with  the  Red  Sea  form 

of  G.  cristata,  and,  if  separable,  should  be  called  G.  senegalensis. 

18.  Ammomanes  akeleyi. 

Ammomanes  deserti  (nee  Licht.),  Sharpe,  P.  Z.  S.  1895,  p.  473. 
Ammomanes  akeleyi,  EUiot,  t.  c.  p.  39  ;  Lort  Phillips,  Ibis,  1898, 

p.  401 ;  Hawker,  t.  c.  p.  65  ;  Peel,  t.  c.  p.  311. 
Nob.  1.  Ad. ;  2.  J  ad.     Near  Bulhar.  Dec.  25,  1898. 
No.  174.  e  ad.     Magog,  Feb.  14,  1899. 

19.  Pyrrhflauda  melanauchen. 

Pyrrhulauda  melanauchen  (Cab.) ;  Sharpe,  P.  Z.  S.  1895,  p.  472  ; 
Peel,  *.  c.  p.  310. 

No.  IS.  (j  ad.     Near  Berbera,  Dec.  3,  1898. 

20.  MOTACILLA  ALBA. 

MotaciUa  alba  Linn. ;  Hawker,  Ibis,  1899,  p.  66. 

Nos.  5.  b*  -,  6,  14.  ?  .     Near  Bulhar,  Dec.  25-28,  1898. 
The  White  Wagtail  has  been  obtained  by  Mr.  Hawker  at 

Gebili,  but  the  species  is  omitted  by  Mr.  Peel  in  his  list  of  Somali 
birds. 

21.  Nectarinia  metallica. 

Bedydipna  metallica  (Licht.) ;  Elliot,  t.  c.  p.  41 ;  Lort  Phillips, 
Ibis,  1898,  p.  404. 

A/ectarmia  metallica,  Peel,/,  c.  p. 312. 
Nos.  163,  164.  d  $  ad.     Magog,  Feb.  12, 1899. 

22.  Clnkyris  albiventris. 

Cianyris  albiventris  (Strickl.) ;  Salvad.  Mem.  B.  Accad.  Torino, 
(2),  xliv.  p.  556  (1894);  Sharpe,  P.  Z.  S.  1895,  p.  474;  Lort 
Phillips,  Ibis,  1896,  p.  82;  Elliot,  *.  c.  p.  41;  Lort  Phillips,  Ibis, 
1898,  p.  403 ;  Hawker.  Ibis,  1899,  p.  67 ;  Peel,  t.  c,  p.  312. 

No.  38.  d  ad.     So  Midgan,  Jan.  5,  1899. 
No.  141.  $  ad.     Ania  (4000  ft.),  Feb.  6,  1899. 

23.  ClNNYBIS  HABESSLNICA. 

Ciiiiii/ris  habe.oninirn  (  1  Iempi*. &  Ehr. ) ;  Shelley.  Ibis,  1885,  p.  406; 
Balrad.  Mem.  B.  Accad.  Torino,  (2)  xliv.  p.  556  (1894);  Sharpe, 
P.Z.S.  L895,  p.  17  1;  Lorl  Phillips, Ibis,  1896, p. 81,  L898,p.  102, 
cum  fig.  ;  Hawker,  /.  <■.  p.  07  ;  Peel,  t.  e.  p.  312. 

Nos.  33,  39.  6  ad.     Near  Bulhar,  Jan.  I,  5,  IS99. 

No.  166.  6*  ad.     Magog  j  B00  ft.),  Feb.  13,  L899. 
Nob.  L92,  210.  \   ad.  el  jnv.    Adadle,  Feb.  20,  March  J,  1899. 

Nob.263,  264.  6*  y  ad.  (i.'">  Liban  (5900 ft.),  March  23 L899. 
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24.  ClNNYRIS  IIAWKERI. 

Cinm/ris  osiris  (nee  Finsch),  Lort  Phillips,  Ibis,  1896,  p.  81 ; 
Elliot,  Field-Columb.  Mus.,  Orn.  i.  p.  40 ;  Hawker,  Ibis,  1899, 
p.  66;  Peel,  Somali-laud,  App.  p.  312. 

Cinnyris  mariquensis  JiaiuJceri,  Neum.  Orn.  M.B.  vii.  p.  24 
(1899). 

Nos.  118,  139.  d  ?  ad.     Auia  (4000  ft.),  Feb.  3-5,  1899. 

25.  Parus  thruppi. 

Parus  ihruppi,  Shelley,  Ibis,  1885,  p.  406,  pi.  xi.  fig.  2 ;  Sharpe, 
P.  Z.  S.  1895,  p.  476 ;  Lort  Phillips,  Ibis,  1808,  p.  404;  Hawker, 
t.c.  p.  67;  Peel,  t.c.  p.  313. 

No.  41.  J  ad.     So  Midgan,  Jan.  5,  1899. 
Nos.  119,  137.  8  ad.     Ania,  Feb.  3,  5,  1899. 

26.  Lanius  antinorii. 

Lanius  antinorii  Salvad. ;  Sharpe,  P.  Z.  S.  1895,  p.  477  ;  Lort 
Phillips,  Ibis,  1896,  p.  76 ;  Elliot,  t.  c.  p.  42 ;  Lort  Phillips,  Ibis, 
1898,  p.  404;  Hawker,  Ibis,  1899,  p.  68  ;  Peel,  t.  c.  p.  312. 

No.  25a.  2  ad.     Near  Bulbar,  Jan.  1,  1899. 
Nos.  47,  48.  S  2  ad.     So  Midgan,  Jan.  7,  1899. 
No.  55.  S  ad.     Biji  (1200  ft.),  Jan.  10,  1899. 
Nos.  87,  88.  2  <5  ad.     Biji  (1200  ft.),  Jan.  19,  1899. 

27.  Lanius  phcenicuroides. 

Lanius  pTumicwroidea  Severtz. ;  Lort  Phillips,  Ibis,  1896,  p.  77; 
id.  Ibis,  1898,  p.  404  ;  Peel,  t.  c.  p.  313. 

No.  66.  2  imm.     Biji  (1200  ft.),  Jan.  13,  1899. 

28.  Laniarius  cruentu*. 

Laniarius  cruentus  (Hempr.  &  Ehr.)  ;  Shellev,  Ibis,  1885,  p.  402; 
Sharpe,  P.  Z.  S.  1895,  p.  477 ;  Lort  Phillips,  Ibis,  1896,  p.  77  ; 
Elliot,  t.  c.  p.  42 ;  Lort  Phillips,  Ibis,  1898,  p.  405  ;  Hawker,  Ibis, 
1899,  p.  68  ;  Peel,  *.  c.  p.  313. 

Rhodophoneus  cruentus,  Salvad.  Mem.  B.  Accad.  Torino,  (2)  xliv. 
p.  555  (1894). 

No.  79.  e  ad.     Biji  (1200  ft.),  Jan.  19,  1899. 
Nos.  148,  149.  J  imm.     Ania  (5000  ft.),  Jan.  30,  1899. 
Nos.  146,  6;  154,  157.  2  ad.     Sheikh  Abukadle,  Feb.  9,  1899. 
No.  176.  2  ad.     Magog  (4300  ft,),  Feb.  14,  1899. 
No.  186.  2  ad.     Adadle,  Feb.  19,  1899. 

No.  261.  6  ad.     G-an  Liban  (5900  ft.),  March  22,  1899. 

29.  Drtoscopus  .etiiiopicits. 

Di-i/oscojjus  cethiopicii8  (Gm.);  Sharpe,  P.  Z.  S.  1895,  p.  478: 
Lort  Phillips,  Ibis,  1898,  p.  405  ;  Hawker,  Ibis,  1899,  p.  69  ;  Peel, 
t.  c.  p.  313. 

No.  249.  2  ad.     Gan  Liban  (5900  ft.),  March  16,  1899. 
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30.  Drtoscopus  fuxebris. 

Dryoscopus  funebris  Hartl. ;  Sharpe,  P.  Z.  S.  1895,  p.  478  ;  Lort 
Phillips,  Ibis,  1896,  p.  77 ;  Elliot,  t.  c.  p.  42  ;  Lort  Phillips,  Ibis, 
1898,  p.  406  ;  Peel,  t.c.  p.  314. 

a.  cf  ad.     Gan  Liban,  March  13,  1899.     Iris  black. 

31.  EUBOCEPHALUS  RUEPPELLI. 

Eurocephalus  rueppelli  Bp. ;  Shelley,  Ibis,  1885,  p.  403 ;  Oust. 
i.e.  p.  5;  Sharpe,  P.  Z.  S.  1S95,  p.  480;  Lort  Phillips,  Ibis,  1896, 
p.  78  ;  1898,  p.  406 ;  Hawker,  Ibis,  1899,  p.  69 ;  Peel,  t.  c.  p.  314. 

Xo.  89.  J  ad.     Biji  (1200  ft,),  Jan.  20,  1899. 
Xo.  1U3.  $  ad.  Laskarato  (3025  ft.),  Jan.  25, 1899.  Iris  dark 

green. 
Xo.  132.  o*  ad.     Ania,  Peb.  4,  1899. 

32.  Bradyorxis  pumilus. 

Brach/ornis 2>»miJus,  Sharpe,  P.  Z.  S.  1895,  p.  480  ;  Lort  Phillips, 
Ibis,  1896,  p.  76 ;  Elliot,  t.  c.  p.  44 ;  Lort  Phillips,  Ibis,  1898, 
p.  406  ;  Peel,  *.  c.  p.  314. 

No.  40.  d  ad.     Xear  Bulhar,  Jan.  5,  1899. 
Xo.  62.  Ad.     Biji  (1200  ft.),  Jan.  12,  1899. 
Xo.  130.  $  ad.     Ania,  Feb.  4,  1899. 

33.  Stltia  clnerea. 

Sylvia  cinerea  (Bechst.) ;  Lort  Phillips,  Ibis,  1898,  p.  407  ; 
Peel,  t.  c.  p.  314. 

No.  260.  o*  ad.  Gan  Liban  (5900  ft.),  March  22,  1899.  Iris 
black  and  red. 

34.  Eremomela  elavicrissalis. 

Eremomela  flavkrissaUs,  Sharpe,  P.  Z.  S.  1895,  p.  481 ;  Elliot,  t.  c. 
p.  44;  Lort  Phillips,  Ibis,  1898,  p.  409;  Hawker,  Ibis,  1899,  p.  70; 
Peel,  t.  c.  p.  315. 

Xo.  222.  Ad.     Adadle,  March  9,  1899. 

35.  Calamonastes  simplex. 

Calamonastes  simplex  (Cab.);  Sharpe,  P.  Z.  S.  1895,  p.  482; 
Lort  Phillips,  Ibis,  1896,  p.  80;  Elliot,  t.c.  p.  44;  Lort  Phillips. 
Ibis,  1898,  p.  410  ;  Hawker,  Ibis,  1899,  p.  71  ;  Peel,  t.c.  p.  315. 

No.  111.   6  ad.     Laskanito  (3500  ft,),  .Ian.  20,  1899. 
This  male  seems  to  be  rather  large  when  compared  with  an 

example  from  the  Goolis  Mts.     The  dimensions  are  as  follows  : — 
Total 
length.   Oulmen.     Wing.       Tail.      Tarsus, 

o* .  Laskarato  (  Donaldson 
Smith)        6-1         i)-7         2-4         2'4         0*9 

o*.  Goolis  .Mts.  ( /•;.  /,„-/ 

PMMpi)       5-1         0*7        2-2.-.       1-8        0-85 
PEOO.  /""i,.  9oo.— 1901,  Vol.  II.  No.  XX.  uo 
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36.  Sylviella  gaikwaei. 

Sylviella  isabellina  (nee  Elliot),  Hawker,  Ibis,  1890,  p.  70. 
Sylviella  gaikwari,  Sharpe,  Bull.  Brit.  Orn.  Club,  xi.  p.  47 

(1901). 
No.  117.  d  ad.     Ania,  Feb.  3,  1899. 
This  is  the  bird  called  by  Mr.  Hawker  (t.  c.)  Sylviella  isabellina 

Elliot.  I  find,  however,  that  both  Mr.  Hawker's  specimen  and 
the  one  obtained  by  Dr.  Donaldson  Smith  have  the  entire  upper 

surface  grey,  and  have  not  a  "  buff  rump  '"  as  described  by  Dr. Elliot,  so  I  have  named  the  species  after  H.H.  The  Gaikwar  of 
Baroda. 

37.  Sylviella  miceuea. 

Sylviella  micrura  Kiipp. :  Sharpe,  P.  Z.  S.  1895,  p.  482  ;  Lort 
Phillips,  Ibis,  1898,  p.  409 ;  Hawker,  Ibis,  1899,  p.  70 ;  Peel,  t.c. 

p.  318. 
No.  32.  $  ad.     Near  Bulbar,  Jan.  4,  1899. 
No.  64.  d  ad.     Biji  (1200  ft.),  Jan.  13,  1899. 
No.  112.  d  ad.     Near  Ania,  Jan.  29,  1899. 

38.  Deyodeom:as  smithi. 

Dryodromas  sraiihi,  Sharpe,  P.  Z.  S.  1895,  p.  482 ;  Elliot,  t.  c. 
p.  44  ;  Lort  Phillips,  Ibis,  1898,  p.  409 ;  Hawker,  Ibis,  1899, 
p.  70 ;  Peel,  t.  c.  p.  316. 

No.  129.  d  ad.     Ania  (4000  ft.),  Feb.  4,  1899. 
No.  219.  Ad.     Adadle,  March  7,  1899. 

39.  Eeytheopygia  leucopteea. 

Erythropyyia  leucoptera  (Riipp.) ;  Shelley,  Ibis,  1885,  p.  406; 
Sharpe,  P.  Z.  S.  1895,  p.  483  ;  Lort  Phillips,  Ibis,  1896,  p.  80  ; 
id.  Ibis,  1898,  p.  410;  Peel,  t.  c.  p.  318. 

Nos.  65,  76.  d  ad.     Biji  (1200  ft.),  Jan.  13,  17,  1899. 
No.  101.  $  ad.     Laskarato,  Jan.  25,  1899.     Iris  black. 
No.  217.  $  ad.     Adadle,  March  6,  1899. 

40.  Meeula  ludovici^:. 

Mei*ula  ludovicice,  Lort  Phillips,  Bull.  Brit.  Orn.  Club,  iv. 
p.  xxxvi;  id.  Ibis,  1895,  p.  383;  1896,  p.  78,  pi.  ii.;  1898,  p.  410; 
Peel,  t.  c.  p.  315. 

Nos.  237,  266.  d  ?  ad. ;  267.  $  juv.  Ctan  Liban  (5900  ft.), 
March  14,  25,  1899. 

Bill  and  feet  yellow  ;  iris  black  and  red. 

41.  MOXTICOLA  SAXATILIS. 

Monticola  saxatilis  (Linn.)  ;  Sharpe,  P.  Z.  S.  1895,  p.  485 ;  Lort 
Phillips,  Ibis,  1898,  p.  410 ;  Hawker,  Ibis,  1899,  p.  72 ;  Peel, 
t.  c.  p.  315. 

No.  29.  6  ad.    Near  Bulbar,  Jan.  3,  1899. 
No.  73.  d  ad.     Biji  (1200  ft.),  Jan.  15,  1899. 
No.  227.  Ad.     Adadle  (4000  ft.),  March  11,  1899. 
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42.  MONTICOLA  CTANUS. 

Montkola  cyanus  (Linn.);    Lort  Phillips,  Ibis,  1898,   p.  411; 
Peel,  t.  c.  p.  315. 

No.  7.  e  ad.     Bihen  Dula,  Dec.  26,  1898. 

43.  MONTICOLA  RFEOCLNTEREA. 

Monticola  rufociaerea  (Riipp.) ;  Shelley,  Ibis,  1885,  p.  404 ; 
Lort  Phillips,  Ibis,  1896,  p.  79;  id.  Ibis,  1898,  p.  411 ;  Peel,  t.  e. 

p.  315. 
Nos.  197,  204.  2  ad.     Gan  Liban  (4700  ft.),  Feb.  22,24, 1899. 
Nos.  229,  235.  tf  ad.  Gan  Liban  (5900  ft.),  March  13,  14, 

1899. 

44.  Saxicola  isabellina. 

Saxicola  isabellina  Riipp. ;  Shellej',  Ibis,  1885,  p.  405 ;  Sharpe, 
P.  Z.  S.  1895,  p.  485 ;  Lort  Phillips,  Ibis,  1896,  p.  80  ;  Elliot,  t.  c. 
p.  46 ;  Lort  Phillips,  Ibis,  1898,  p.  412 ;  Hawker,  Ibis,  1899, 
p.  72 ;  Peel,  t.  c.  p.  316. 

Xo.  80.     tf  ad.     Biji  (1200  ft.),  Jan.  19,  1899.     Iris  black. 
No.  177.  d  ad.     Magog  (4300  ft.),  Peb.  14,  1S99. 
No.  184.  2  ad.     Adadle,  Feb.  17,  1899. 
No.  238.  2  ad.     Gan  Liban  (5900  ft.),  March  14,  1899. 

45.  Saxicola  phillipsi. 

Saxicola  phillipsi,  Shelley.  Ibis,  1885,  p.  404,  pi.  xii. ;  Sharpe, 

P.  Z.  S.  1895,  p.  486 ;  Lort*  Phillips,  Ibis,  1896,  p.  79  ;  Elliot,  t.  c. p.  46  ;  Lort  Phillips,  Ibis,  1898,  p.  412 ;  Peel,  t.  c.  p.  316. 

No.  16.  6*  ad.     Bihen  Dula,  Dec.  29,  1898. 
No.  97.   2  ad.     Laskarato,  Jan.  24,  1899. 

No.  179,  182.  o*  2  ad.    Magog  (4300  ft.),  Feb.  11-14,  1899. 
No.  218.  d  ad.     Adadle,  March  6,  1899. 

46.  Saxicola  pleshanka. 

Saxicola  morio  Hempr.  &  Ehr. ;  Oustalet,  t.  c.  p.  7;  Lort  Phillips, 
Ibis,  1898,  p.  413  ;  Hawker,  Ibis,  1899,  p.  72;  Peel,  t.  c.  p.  316. 

No.  156.  o*  ad.  Sheikh  Abukadle,  Feb.  9,  1899.  Iris  dark 

green. Xo.  17b.  2  ad.     Magog  (43U0  ft.),  Feb.  14,  1899.     Iris  black. 
No.  259.  2  ad.  Gan  Liban  (5900  ft.),  March  12,  1899.  Iris 

black. 

47.  Saxicola  deserti. 

icola   deserti  Teinm. ;    Shelley,    Ibis,    1»85,    p.  405 ;    Lort 
Phillips,  [bis,    L898,   p.  79;    Ibis,  1898,   p.  4i:j;  Hawker,  Ibis, 
L809,  p.  72;  Peel,  t.c  p.  316. 

No.  165.  6  ad.     Sheikh  Abukadle,  Feb.  '■',  L899. 

20* 
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48.  Mybmecocichla  melanuba. 

Myrmecocichla  melanura  (Temm.)  ;  Sharpe,  P.  Z.  S.  1895,  p.  486  ; 
Lort  Phillips,  Ibis,  1896,  p.  70  ;  Elliot,  t.  c.  p.  47  :  Lort  Phillips, 
Ibis,  1898,  p.  413  ;  Hawker,  Ibis,  1899,  p.  72 ;  Peel,  t.  c.  p.  316. 

Ad.     Bihen  Dula,  Dec.  25,  1899. 

49.  Ceateeopus  smithi. 

Crateropus  srnithi,  Sharpe,  Bull.  Brit.  Orn.  Club,  iv.  p.  xli;  id. 
P.  Z.  S.  1895,  p.  487 ;  Lort  Phillips,  Ibis,  p.  80  ;  Hawker,  Ibis, 
1899,  p.  73;  Peel,  t.  c.  p.  317. 

No.  245.  2  ad.     Gan  Liban  (5900  ft.),  March  19,  1899. 

50.  PYCTfONOTUS  AESINOE. 

Pycnonotus  arsinoe  (Hempr.  &  Ebr.);  Lort  Phillips,  Ibis,  1898, 
p.  413;  Hawker,  Ibis,  1899,  p.  73  ;  Peel,  t.c.  p.  317. 

No.  34.  <j  ad.     Near  Bulhar,  Jan.  4,  1899. 
No.  142.  Ad.     Ania  (4000  ft.),  Feb.  6,  1899. 
Nos.  196,  241.  6  ad.  Gan  Liban  (5900  ft.),  Feb.  22,  March  15, 

1899. 

51.  Myopobnis  boehmi. 

Parisoma  boehmi  Beichenow ;  Sharpe,  P.  Z.  S.  1895,  p.  490 ; 
Elliot,  t.  c.  p.  48 ;  Hawker,  Ibis,  1899,  p.  74 ;  Peel,  t.  c.  p.  317. 

Myopornis  boTimi,  Beichenow,  J.  f.  O.  1901,  p.  285;  Sharpe, 
Hand-1.  B.  iii.  p.  243  (1901). 

Nos.  167, 175.  ?  ad.     Magog  (4700  ft.),  Feb.  13-14,  1899. 

52.  Teepsiphone  ceistata. 

TerptsipJione  cristata  (Gin.)  :  Shelley.  Ibis,  1885,  p.  400  ;  Sharpe, 
P.  Z.  S.  1895,  p.  490  ;  Lort  Phillips,  Ibis,  1896,  p.  76;  Elliot, 
t.  c.  p.  48 ;  Lort  Phillips,  Ibis,  1898,  p.  414 ;  Peel,  t.  c.  p.  318. 

No.  206.  6  imm.  Gan  Liban  (4700-5900  ft.),  Feb.  25  to 
March  16,  1899. 

53.  Ceyptolopha  umbeivieexs. 

Gryptoloplia  urnhrivirem  (Biipp.)  ;  Sharpe,  Cat.  B.  Brit.  Mus.  iv. 
p.  401  (1879);  id.  Hand-1.  B.  iii.  p.  274. 

No.  231.  S  ad.     Gan  Liban,  March  13,  1899. 

54.  Campotheea  >ttbica. 

Campolhera  nubica  (Gm.) ;  Shelley,  Ibis,  1885,  p.  393  ;  Salvad. 
Mem.  B.  Accad.  Sci.  Torino,  (2)  xliv.  p.  552  ;  Sharpe,  P.  Z.  S. 
1895,  p.  492 ;  Salvad.  Ann.  Mus.  Genov.  (2)  xvi.  p.  44  ;  Elliot, 
L  c.  p.  49;  Lort  Phillips,  Ibis,  1898,  p.  415;  Hawker,  Ibis,  1899, 
p.  74 ;  Peel,  t.  c.  p.  319. 

No.  52.  $  ad.     Biji,  Jan.  9,  1899. 

55.  Dendbopicts  hempeichi. 

Dewlropicus  Jiemprichi  (Hempr.  &  Ehr.);  Shelley,  Ibis,  1885, 
p.  393 ;   Salvad.  Mem.  B.  Accad.  Sci.  Torino,  (2)  xliv.   p.  552 ; 
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Sharpe,  P.  Z.  S.  1895,  p.  491 ;    Elliot,  t.  c.  p.  48;    Lort  Phillips, 
Ibis,  1898,  p.  414  ;  Hawker,  Ibis,  1S99,  p.  74 ;  Peel,  t.  c.  p.  319. 

Nos.  60-89.  d  ad.     Biji,  1200  ft.,  Jan.  12-20,  1899. 
Xo.  152.  $  ad.     Near  Ania,  Feb.  4,  1899. 

56.  Indicator  indicator. 

Indicator  indicator  (Gin.) ;  Sharpe,  P.  Z.  S.  1895,  p.  492. 
Nos.  153,  216.  6  2  ad.     Morobegih  (4100  ft.),  Feb.  8  to  March 

6, 1899. 
No.  230.  2  ad.     Gran  Liban,  March  13, 1899. 

57.  TraCHYPHOXCS  MARGARITATCS. 

FrachypJwiuis  margaritatv.s  (Cretzschin.)  ;  Elliot,  t.  c.  p.  49  ;  Lort 

Phillips,"  Ibis,  189S,  p.  415  ;  Peel,  t.  c.  p.  319. Xo.  100.  d  ad.     Laskarato  (3025  ft.),  Jan.  25,  1899. 

58.  Trichol-ema  blandi. 

TricJwhrma  blandi,  Lort  Phillips,  Ball.  Brit.  Orn.  Club,  iv.  p.xlvii; 
id.  Ibis,  1S98,  p.  415,  pi.  xi.  fig.  1 ;  Hawker,  Ibis,  1899,  p.  75  ; 
Peel,  t.  c.  p.  320. 

Xo.  140.  $  ad.     Ania  (4000  ft.),  Feb.  6,  1899. 

59.  Pyocephalus  rotiyentris. 

Pyocephalus  rujiventris  (Eiipp.) ;  Shelley,  Ibis,  1885,  p.  393  ; 
Salvad.  Mem.  K.  Accad.  Sci.  Torino,  (2)  xliv.  p.  551  ;  Sharpe, 
P.  Z.  S.  1895,  p.  494  ;  Salvad.  Ann.  Mus.  Genov.  (2)  xvi.  p.  44 ; 
Lort  Philips,  Ibis,  1896,  p.  72  ;  Elliot,  t.  c.  p.  50  ;  Peel,  t.  c.  p.  323. 

No.  77.  2  ad.     Biji  (1200  ft.),  Jan.  17,  1899. 
No.  104.  d  ad.     Laskarato  (3025  ft.),  Jan.  27,  1899. 
Nos.  193,  224.  rf  ad.     Adadle,  Feb.  20  to  March  9,  1899. 

60.  Coccystes  glakdarius. 

Coccystes  glandarius  (Linn.) ;  Shelley,  Cat.  B.  Brit.  Mus.  xix. 
p.  212  (1891) ;  id.  B.  Africa,  i.  p.  123  (1896). 

Xos.  48,  51.  $  ad.     Biji,  Jan.  8,  1899. 

61.  SCHIZORHIS  LEUCOO ASTER. 

Schizorhis  leucogaster  Eiipp. ;  Shelley,  Ibis,  1885,  p.  400  ;  Salvad. 
Mem.  If.  A.ccad.  Sci.  Torino,  (2)  xliv.  \>.  552;  sharpe,  P.  Z.  S. 
1895,  p.  495;  Lort  Phillips,  Ibis,  1896,  p.  74  ;  Elliot,  t.  e.  p.  51  ; 
Lort  Phillips,  [bis,  L898,  p.  116 ;   Peel,  t.  c.  p.  320. 

Nob.  25,  30.  d  2  ad.    Near  Bulbar,  Jan.  3,  L899. 
No.  59.  6  ad.     Biji  (1200  ft.),  Jan.  L2,  L899. 
Xos.  98,  99.  2  6  ad.     Laskarato,  Jan.  24,  L899. 

til'.    CORACIAS  NXVIU8. 

Coracias  nawius  Daud. ;  Shelley,  Ibis,  L885,  p.  899;  Salvad. 
Mem.  EL  Accad.  Boi.  Torino,  (2)  iliv.  p.  554  ;  Sharpe,  i\  Z.  8. 1895, 
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p.  496  ;  Lort  Phillips,  Ibis,  1896,  p.  74;  Elliot,  *.  c.  p.  51 ;  Lort 
Phillips,  Ibis,  1898,  p.  416 ;  Hawker,  Ibis,  1899,  p.  75  ;  Peel,  t.  c. 

p.  323. 
No.  24.  2  ad.     Near  Bulhar,  Jan.  1, 1899. 
No.  90.  6  ad.     Laskarato  (3175  ft,),  Jan.  21,  1899. 
No.  114.  8  ad.     Ania,  Feb.  1,  1899. 

63.  LOPHOCEROS  MEDIANUS. 

Lophoceros  erythrorhynchus  (Heugl.)  ;  Salvad.   Mem.  E.  Accad. 

Sci.  Torino,  (2)  xliv.  p.'  553 ;  Elliot,  t.  c.  p.  52;  Peel,  t.  c.  p.  322. Lophoceros  medianus,  Sharpe,  P.  Z.  S.  1895,  p.  498. 
No.  115.  8  ad.     Anai,  Feb.  1,  1899. 

64.  Lophoceros  flavirostris. 

Lophoceros  flavirostris  (Eiipp.) :  Salvad.  Mem.  E.  Accad.  Sci. 
Torino,  (2)  xliv.  p.  554;  Sharpe,  P.  Z.  S.  1895,  p.  499;  Elliot,  t.  c. 
p.  53  ;  Lort  Phillips,  Ibis,  1898,  p.  417  ;  Hawker,  Ibis,  1899,  p.  75; 
Peel,  L  c.  p.  322. 

Nos.  194,  195.  o*  $  ad.     Adadle,  Feb.  21,  1899. 
65.  Upupa  somalensis. 

Upupa  seneyalensis  Swains. ;  Shelley,  Ibis,  1885,  p.  397. 
Upupa  somalensis  Salvin  ;      Sharpe,  P.  Z.  S.  1895,  p.  500;  Lort 

Phillips,  Ibis,  1896,  p.  73 ;  Elliot,  t.  c.  p,  53  ;    Lort  Phillips,  Ibis, 
1898,  p.  417;  Peel,<.  c.  p.  321. 

No.  102.  $  ad.     Laskarato  (3025  ft,),  Jan.  25,  1899. 

66.  Irrisor  erythrorhynchus. 

Irrisor  erythrorhynchus  (Lath.);  Shelley,  Ibis,  1885,  p.  395; 
Sharpe,  P.  Z.  S.  1895,  p.  500;  Lort  Phillips,  Ibis,  1896,  p.  72; 
Elliot,  t.  c.  p.  54  ;  Lort  Phillips,  Ibis,  1898,  p.  417;  Hawker,  Ibis, 
1899,  p.  76  ;  Peel,  t.  c.  p.  321. 

No.  56.  6  ad.     Biji  (1200  ft.),  Jan.  11,  1899. 
Nos.  128,  131.  8  ad.     Ania,  Feb.  4,  1899. 
No.  145.  8  ad.     Laskarato,  Jan.  30,  1899. 
Nos.  248,  250.  8  ad.     Gan  Liban  (5900  ft.),  March  16,  1899. 

67.  Ehinopomastus  minor. 

Irrisor  minor  (Eiipp.) ;  Shelley,  Ibis,  1885,  p.  397. 
Rhinop>omast\is  minor,  Salvad.  Mem.  E.  Accad.  Sci.  Torino,  (2) 

xliv.  p.  553 ;  Sharpe,  P.  Z.  S.  1895,  p.  500 ;  Elliot,  t.  c.  p.  54 ; 
Lort  Phillips,  Ibis,  1898,  p.  417  ;  Hawker,  Ibis,  1899,  p.  76  ;  Peel, 
t.  c.  p.  321. 

Nos.  45.  8  ad. ;  46.  $  juv.     Biji,  Jan.  7, 1899. 
No.  190.  8  ad.     Adadle,  Feb.  20,  1899. 

68.  Melittophagus  cyanosticttts. 

Melittophagvis  pusillus  cyanosticttts  (P.  L.  S.  Mull.) ;  Shelley, 
Ibis,  1895,  p.  398. 
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Melittophagus  cyanostictus,  Salvad.  Mem.  B.  Accad.  Sci.  Torino, 
(2)  xliv.  p.  553 ;  Sharpe.  P.  Z.  S.  1895,  p.  501  ;  Lort  Phillips, 
Ibis,  1896,  p.  73;  Elliot,  t.  c.  p.  54;  Lort  Phillips,  Ibis,  1898, 
p.  418  ;  Hawker,  Ibis,  1899,  p.  76  ;  Peel,  t.  c.  p.  321. 

Merops  cyanostictus  (Cab.) ;  Oustalet,  Biol.  Haut.-Etudes,  xxxi. 
Art.  x.  p.  4. 

Melittophagus  sharpei  Hartert,  Sharpe,  Hand-1.  B.  ii.  p.  72  (1900). 
No.  35.  d?  ad.     Near  Bulhar,  Jan.  4,  1899. 

Nos.  70,  71.  o*  ad.     Biji  (1200  ft.),  Jan.  15,  1899. 
No.  113.  tf  ad.     Laskarato,  Jan.  29,  1899. 

No.  132.  o*  ad.     Ania  (4000  ft.),  Feb  4,  1899. 
69.  Melittophagus  revoili. 

Merops  revoili  Oust,  in  Eevoil's  Eaune  et  Flor.  Comalis,  Ois.  p.  5, 
pi.  1(1882);  Peel,  t.  c.  p.  321. 

MeliUophagus  revoili,  Shelley,  Ibis,  1885,  p.  398  ;  Sharpe,  P.  Z.  S. 
1895,  p.  502;  Lort  Phillips,  Ibis,  1896,  p.  74  ;  Elliot,  t. c.  p.  55. 

Merops  {Melittophagus)  revoili,  Oast.  t.  c.  p.  4. 
No.  159.  ?  ad.     Sheikh  Abukadle,  Feb.  9,  1899. 

70.  COLIUS  MACRURUS. 

Colius  macrurus  (Linn.)  ;  Oust.  t.  c.  p.  3  ;  Sharpe,  P.  Z.  S.  1895, 
p.  502 ;  Elliot,  t.  c.  p.  56  ;  Hawker,  Ibis,  1898,  p.  77  ;  Peel,  t.  c. 

p.  320. 
No.  36.  <j  ad.     Near  Bulhar,  Jan.  4,  1899. 
Nos.  182,  183.  s  ad.     Adadle,  Feb.  16,  1899. 

71.  Caprimulgus  nubicus. 

Caprimulgus  nubicus  Licht. ;  Elliot,  t.  c.  p.  56  ;  Peel,  t.  c.  p.  321. 
No.  69.  6  ad.     Biji  (1200  ft.),  Jan.  14, 1899. 
Nos.  108,  109.  S  2  ad.    Laskarato  (3500  ft.),  Jan.  28-29, 1899. 

72.  Caprimulgus  inornatus. 

Caprimulgus  inornatus  Heugl.  ;    Sharpe,  P.  Z.  S.  1895,  p.  503  ; 
Lort  Phillips,  Ibis,  1898,  p.  418  ;  Peel,  t.  c.  p.  321. 

No.  78.  Ad.     Biji  (1200  ft.),  Jan.  17,  1899. 

73.  Bubo  cinerascens. 

Bubo  cinerascens  Guer. ;  Salvad.  Mem.  E.  Accad.  Sci.  Torino  (2) 
xliv.  p.  550 ;  Hawker,  Ibis,  1899,  p.  78. 

No.  258.  rf  ad.     Adadle,  March  5,  1899. 

74.  Cabin  e  spilog aster. 

Curiae  spUogcuter  (Heugl.) ;  Salvad.  Mem.  E.  Accad.  Sci.  Torino, 
(2)  xliv.  p.  65]  ;  Sharpe,  P.  Z.  S.  L895,  p.  504;  Lort  Phillips,  [bis, 
1898,  p.  418  ;  Hawker,  Ibis,  1899,  p.  77  ;   Peel,*,  c.  p.  323. 

No.  9.  6  ad.     Bihen  Dula,  Dec.  26,  L898. 
No.  42  a.  6  ad.     Near  Bulhar,  Jan.  5,  L899. 
No.  93.  2  ad.     Laskarato  (8026  it.),  Jan.  22,  L899. 
No.  144.  d  ad.     Ania  (4000  ft.),  Feb.  8,  L899. 
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75.  Melierax  poliopterus. 

Melierax  poliopterus  (Cab.) ;  Salvad.  Mem.  Accad.  Sci.  Torino,  (2) 
xliv.  p.  550;  Sharpe,  P.  Z.  S.  1895,  p.  506;  Elliot,  t.  c.  p.  57  ; 
Lort  Phillips,  Ibis,  1898,  p.  419 ;  Peel,  t.  c.  p.  324. 

No.  10.  2  ad.     Bihen  Dula  (1400  ft.),  Dec.  27,  1898. 
No.  54.  $  ad.     Biji  (1200  ft.),  Jan.  9,  1899. 
No.  185.  d  ad.     Adadle,  Feb.  17,  1899. 

76.  Melierax  gabar. 

Melierax  gabar  (Daud.);  Shelley,  Ibis,  1885,  p.  391;  Sharpe, 
P.  Z.  S.  1895,  p.  506 ;  Hawker,  Ibis,  1899,  p.  77 ;  Peel,  I.  c. 

p.  325. 
No.  146.  J  imm.     Ania,  Feb.  3,  1899. 

77.  Melierax  niger. 

Melierax  niger  (Heugl.)  ;  Sharpe,  P.  Z.  S.  1895,  p.  506 ;  Lort 
Phillips,  Ibis,  1898,  p.  419;  Hawker,  Ibis,  1899,  p.  77;  Peel, 
t.  c.  p.  325. 

No.  257.  $  ad.     Adadle,  March  5,  1899.     Iris  dark  brown. 

78.  Aquila  albicans. 

Aquila  rapax,  Sharpe,  P.  Z.  S.  1895,   p.  507  ;  Elliot,  t.  c.  p.  57  ; 
Lort  Phillips,  Ibis,  1898,  p.  419  ;  Peel,  t.  c.  p.  325. 

No.  151.  $  ad.     Laskarato  (4500  ft.),  Jan.  24,  1899. 
No.  150.  6  ad.     Jifa  Uri  (5000  ft.),  Jan.  26,  1899. 
No.  215.  6  ad.     Adadle,  March  3,  1899. 

79.  Milvus  .egyptius. 

Milvus  (xgyptius  (Gm.)  ;  Oust.  t.  c.  p.  2  :  Sharpe,  P.  Z.  S.  1895, 
p.  509 ;  Lort  Phillips,  Ibis,  1898,  p.  420  ;  Peel,  t.  c.  p.  325. 

No.  67.     d  ad.     Biji  (1200  ft.),  Jan.  13,  1899. 
No.  253.  <5  ad.     Gan  Liban,  March  21,  1899. 

80.  POLIOHIERAX  SEMITORQUATUS. 

Poliohierax  semilorquatus  (Smith) ;  Shelley,  Ibis,  1885,  p.  391  ; 
Salvad.  Mem.  B.  Accad.  Sci.  Torino,  (2)  xliv.  p.  550  ;  Sharpe, 
P.Z.  S.  1895,  p.  510;  Elliot,  t.  c.  p.  58;  Lort  Phillips,  Ibis,  1898, 
p.  420 ;  Hawker,  Ibis,  1899,  p.  78 ;  Peel,  t.c.  p.  324. 

No.  22.  2  ad.     Near  Bulhar,  Dec.  31,  1898. 
Nos.  81,  82.  2  d  ad.     Biji  (1200  ft.),  Jan.  19,  1899. 
No.  124.  2  ad.     Ania,  Feb.  4,  1899. 

-f-81.    CERCHNEIS  TINNUNCULTJS. , 

Tinnunculus  tinnunculus  (Linn.) ;  Shelley,  Ibis,  1885,  p.  392. 
Cerchneis  tinnunculus,  Sharpe,  P.  Z.  S.  1895,  p.  510 ;  Lort 

Phillips,  Ibis,  1898,  p.  420 ;  Peel.  t.  c.  p.  324. 

No.  165.  <5  ad.     Magog  (4300  ft.),  Feb.  12,  1899. 
Nos.  208,  236.  tf  ad.  Gan  Liban  (5900  to  6700  ft.),  Feb.  27  to 

March  14,  1899. 
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82.  Cerchneis  fieldi. 

Cerclineis  fieldi,  Elliot,  Field- Colurnb.    Mus.,    Orn.    i.   p.  38; 
Hawker,  Ibis,  1899,  p.  79  ;  Peel,  t.  c.  p.  324. 

No.  180.  d  ad.     Adadle,  Feb.  16,  1899. 

83.  Lophogyps  OCCIPITALIS. 

Lophogyps  occipitalis  (Burch.) ;  Salvad.  Mem.  E.  Accad.  Sci. 
Torino,  (2)  xliv.  p.  550 ;  id.  Ann.  Mus.  Genov.  (2)  xvi.  p.  43  ; 
Elliot,  *.  c.  p.  59  ;  Peel,  *.  c.  p.  326. 

No.  68.  $  ad.     Biji  (1200  ft.),  Jan.  14,  1899. 

84.  Neophron  percnopterus. 

Neophron  percnopterus  (Linn.) ;  Sharpe,  Cat.  B.  Brit.  Mus.  i. 
p.  17  (1874) ;  Peel,  t.  c.  p.  326. 

No.  8.    Ad.    Bihen  Dula,  Dec.  26,  1898. 

S5.  Necrosyrtes  monachus. 

Neophron  monachus  (Teinm.) ;  Sharpe,  Cat.  B.  Brit.  Mus.  i. 
p.  19  (1874) ;  Shelley,  B.  Africa,  i.  p.  155  (1896). 

Necrosyrtes  monachus,  Sharpe,  Hand-1.  B.  i.  p.  243  (1899). 

No.  57.     o*  ad.     Biji  (1200  ft.),  Jan.  12,  1899. 
No.  107.  o*  ad.     Laskarato,  Jan.  28, 1899. 

86.  Heterotetrax  humilis. 

Heterotis  humilis  (Blyth)  ;  Salvad.  Mem.  R.  Accad.  Sci.  Torino, 
(2)  xliv.  p.  562. 

Heterotetrax  humilis,  Sharpe,  Cat.  B.  xxiii.  p.  297(1894);  id. 

Hand-1.  B.  i.  p.  174  (1899)  ;  Peel,  Somali-land,  App.  Birds, 
p.  330  (1900). 

No.  37.  6  ad.     Near  Bulhar,  Jan.  4,  1899. 

87.  Lophotis  GENDIANA. 

Lojil lotis  gindiana  (Oust.);  Salvad.  Mem.  R.  Accad.  Sci.  Torino, 
(2)  xliv.  p.  563 ;  id.  Ann.  Mus.  Genov.  (2)  xvi.  p.  45 ;  Lort 
Phillips,  Ibis,  1896,  p.  86  ;  Elliot,  t.  c.  p.  60  ;  Lort  Phillips,  Ibis, 
1898,  p.  421  ;  Peel,  t.  c.  p.  330. 

No.  20.  Ad.     Near  Bulhar,  Dec.  30,  1898. 
No.  8<i.  Ad.  Biji  (1200  ft.),  Jan.  19,  1899.  Iris  very  light 

yellow. 

88.  CEdk  m.mi  8  ATI  L.MS. 

CBdienermu   afltnis    Qeugl.;     Sharpe,   P.  Z.  S.   1895,  \>.  513; 
Elliot,  t.  c.  ]>.  61  ;  Lort  Phillips,  Ibis.  L898,  |>.  421  ;  Peel,  t.  c. 

p.  331. 

No.  4a     ?  ad.     Near  Bulhar,  Jan.  6, 1899.    Tarsus  3-2  in. 
No.  223.  6  ad.     Adadle,  March  9,  L899.    Tarsue  :'>•'•'  in. 
The  difference  in  the  Length  <>t  tarsus  in  these  two  individuals 

is  8omt'whai  remarkable. 
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89.  Rhinoptiltts  cincttjs. 

RhinoptUus  ductus  (Heugl.);  Shelley,  Ibis,  1885,  p.  416  ;  Sharpe, 
P.  Z.  S.  1895,  p.  513  ;  Elliot,  t.  c.  p.  62  ;  Lort  Phillips,  Ibis,  1898, 
p.  421 ;  Peel,  t.  c.  p.  331. 

No.  23.  $  ad.     Near  Bulhar,  Dec.  31,  1898. 
No.  63.  d  ad.     Biji  (1200  ft.),  Jan.  12,  1899. 
No.  143.  £  ad.     Ania  (4000  ft.),  Feb.  6,  1899. 

90.  CUESORIUS  SOMALENSIS. 

Cursorius  gracilis  somalensis,  Shelley,  Ibis,  1885,  p.  415. 
Cursorius  somalensis,  Salvad.  Mem.  B.  Accad.  Sci.  Torino,  (2) 

xliv.  p.  563  ;  Lort  Phillips,  Ibis,  1896,  p.  86 ;  Elliot,  t.  c.  p.  62 ; 
Lort  Phillips,  Ibis,  1898,  p.  422 ;  Peel,  t.  c.  p.  330. 

No.  10.  2  ad.     Bihen  Dula,  Dec.  26,  1898. 
No.  27.  c?  ad.     Near  Bulhar,  Jan.  2,  1899. 
No.  170.  2  ad.     Magog  (4300  ft.),  Feb.  14,  1899. 
Nos.  205,  251.  s  2  ad.  Gan  Liban  (4700  ft.),  Feb.  24  to 

March  19,  1899. 

91.  Stephanibyx  coronata. 

Chettusia  coronata  (Gin.)  ;  Shelley,  Ibis,  1885,  p.  417;  Oustalet, 
t.c.  p.  12:  Peel,  t.c,  p.  331. 

Stephanibyx  coronata,  Salvad.  Mem.  R.  Accad.  Sci.  Torino,  (2) 
xliv.  p.  564;  Sharpe,  P.  Z.  S.  1895,  p.  514;  Elliot,  t.c.  p.  62; 
Lort  Phillips,  Ibis,  1898,  p.  422  ;  Hawker,  Ibis,  1899,  p.  80. 

Nos.  94,  95.  2  6  ad.     Laskarato  (3025  ft.),  Jan.  22,  1899. 

■j  92.  ̂ Egialitis  dubia. 

yEgialitis  dubia  (Scop.) ;  Sharpe,  Cat.  B.  Brit.  Mus.  xxiv.  p.  263 
(1896) ;  Shelley,  B.  Africa,  i.  p.  190  (1896). 

No.  4.  6  ad.     Near  Berbera,  Dec.  25, 1898. 
No.  110.  2  ad.     Laskarato,  Jan.  29,  1899. 

93.  Vina  go  waalia. 

Treron  waalia  (Gm.);  Shelley,  Ibis,  1885,  p.  414. 
Vinago  waalia,  Salvad.  Mem.  R.  Accad.  Sci.  Torino,  (2)  xliv. 

p.  561 ;  Sharpe,  P.  Z.  S.  1895,  p.  516 ;  Lort  Phillips,  Ibis,  1896, 
p.  85  ;  1898,  p.  424 ;  Peel,  t.  c.  p.  328. 

No.  106.  6  ad.     Laskarato  (3025  ft.),  Jan.  27,  1899. 

Xos.  233-235.  d  ad.  Gan  Liban  (4700-5900  ft.),  Feb.  24  to 
March  13,  1899. 

94.  COLUMBA  ARQUATRIX. 

Columba  arquatrix  Temm.  &  Knip  ;  Salvad.  Cat.  B.  Brit.  Mus. 
xxi.  p.  276  (1893) ;  Shelley,  B.  Africa,  i.  p.  135  (1896). 

No.  207.  2  ad.  Gan  Liban  (5800  ft.),  Feb.  25,  1899.  Bill 
and  feet  yellow. 
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95.  TUETTTE  SENEGALENSIS. 

Turtur  senegaleasis  (Linn.) ;  Sharpe,  P.  Z.  S.  1895,  p.  517;  Elliot, 
t.  c.  p.  64  ;  Peel,  t.  c.  p.  328. 

No.  21.  2  ad.     Near  Berbera,  Dec.  31,  1898. 
No.  28.  $  ad.     Near  Bulhar,  Jan.  2,  1899. 

96.  TlTBTUE  DAHAEENSIS. 

Turtur  damarensis  Heinpr.  &  Ehr. ;  Sharpe,  P.  Z.  S.  1895,  p.  518  ; 
Elliot,  t.  c.  p.  65  ;  Hawker,  Ibis,  1899,  p.  81 ;  Peel,  t.  c.  p.  328. 

Nos.  53,  84.  d  ?  ad.     Biji  (1200  ft.),  Jan.  9,  1899. 
Nos.  243,  265.  d  ad.     Gan  Liban  (5900  ft.),  March  16,  1899. 

97.  TlTETTTE  SEMITOEQUATUS. 

Turtur  semitorqtiatus  (Riipp.)  ;  Salvad.  Cat.  B.  Brit.  Mus.  xxi. 
p.  416  (1893);  Shelley,  B.  Africa,  i.  p.  136  (1896). 

No.  61.  Juv.     Biji,  Jan.  12,  1899. 

98.  (Ena  capensis. 

CEna  capensis  (Linn.);  Oust.  t.c.  p.  11 ;  Salvad.  Mem.  B.  Accad. 
Sci.  Torino,  (2)  xliv.  p.  561  ;  Sharpe,  P.  Z.  S.  1895,  p.  518 ;  Elliot, 
t.  c.  p.  65;  Lort  Phillips,  Ibis,  1898,  p.  424  ;  Hawker,  Ibis,  1899, 
p.  81  ;  Peel,  t.  c.  p.  329. 

Nos.  74,  75.  S  ad.     Biji  (1200  ft.),  Jan.  16,  1899. 

99.  Pteeocles  lichteksteini. 

Pterocles  lichtensteini  Blyth;  Salvad.  Meni.E.  Accad.  Sci.  Torino, 
(2)  xliv.  p.  561;  Lort  Phillips,  Ibis,  1898,  p.  424;  Peel,*,  c. 

p.  329. 
Nos.  91,  92.  $  ad.     Laskarato  (3025  ft.),  Jan.  22,  1899. 
No.  160.  $  ad.     Sheikh  Abukadle,  Feb.  10,  1899. 

100.  Feancolinus  geanti. 

Francolinus  granti  Hartl.  ;  Shelley,  Ibis,  1885,  p.  414 ;  Salvad. 
Mem.  R.  Accad.  Sci.  Torino,  (2)  xliv.  p.  562  ;  Sharpe,  P.  Z.  S. 
1895,  p.  520  ;  Lort  Phillips,  Ibis,  1896,  p.  85 ;  Elliot,  t.  c.  p.  66. 

Nob.  126.  d  ;  133,  168.  $  ad.     Ania  (4000  ft.),  Feb.  4,  1899. 

1  < » 1 .  Feancolinus  kieki. 

FrancoUnm  Hrlri   Ilaril.;    Lort  Phillips,  Ibis,   1898,  p.  425; 
Hawker,  [bis,  L899,  p.  81  ;  Peel,  t.c.  p.  329. 

No.  17.  d  ad.     Bihen  Dula  (1400  ft.),  Dec.  28,  1898. 

102.  Pteenistes  infuscatus. 

Pternwtes  infuscatus  Cab.  ;  Salvad.  Mem.  B.  Accad.  Sci.  Torino, 

(2)  xliv.  p.  662;  Elliot,  t.c.  p.  66;  Lort  Phillips,  Ibis,  1898, 
p.  425  ;  Peel,  *.  c.  p.  329. 

d  ad.     Can  Liban.  April  3,  1899. 
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103.    NUMIDA  PTILORHYNCHA. 

Numida  ptilorhyneha  Licht. ;  Grant,  Cat.  B.  Brit.  Mus.  xxii. 
p.  379  (1893) ;  Peel,  t.  c.  p.  330. 

No.  58.  <$  ad.     Biji  (1200  ft.),  Jan.  12,  1899. 

4.  On  the  Evolution  of  Pattern  in  Feathers. 

By  J.  L.  Bonhote,  M.A.,  F.Z.S. 

[Received  May  30,  1901.] 

(Plates  XIX.  &  XX.1) 
The  pattern  on  the  feathers  of  birds  is  a  subject  deserving  of  a 

somewhat  more  careful  study  than  has  been  hitherto  accorded  to  it ; 
my  attention  was  first  drawn  to  the  subject  by  having  at  different 
times  observed  several  notable  varieties  of  young  Sparrow-hawks. 
I  have  since  studied  the  very  large  series  of  that  species  in  the 
National  Collection.  The  feathers  on  the  breast  of  the  typical  young 

Sparrow-hawk  are  shown  in  diagrammatic  representation  in  the 
drawing  (Plate  XIX.  fig.  1).  The  ground-colour  of  the  feather  is 
white,  while  aloug  the  proximal  edge  of  each  of  the  transverse  bars, 
which  are  dark  brown,  there  is  a  light  margin  of  yellowish,  as  well 
as  in  the  centre  of  the  terminal  spot.  Such,  then,  are  the  markings 
of  the  typical  breast-feather  of  a  young  Sparrow-hawk ;  but,  from  a 
study  of  a  large  series  of  these  birds,  endless  varieties  of  this  pattern 
may  be  noticed,  showing  clearly  the  gradual  evolution  of  the  barred 
markings  from  a  simple  longitudinal  streak,  and  giving  us,  as  I  hope 
to  show,  a  clue  to  the  patterns  on  the  feathers  of  all  birds,  or  rather 
on  all  the  birds  treated  of  in  this  article,  and  also  giving  us  a  hint  as 
to  what  extent  of  evolution  they  have  undergone.  A  reference  to 
the  figures  will  enable  the  evolution  of  one  pattern  from  another  to 
be  more  clearly  understood.  The  figures  (see  Plate  XIX.),  although 
diagrammatic,  are  accurate  representations  of  actual  feathers  of 

Accipiter  nisus.  In  fig.  2 a  we  may  note  a  simple  darkening  of  the 
rhachis,  but  with  the  colour  more  intense  at  certain  places.  The 
next  stage  may  be  noticed  in  fig.  3,  where  the  rhachis  is  pure 
white  in  between  thicker  blotches  of  the  darker  colour.  Figs.  4,  5 
show  further  stages  in  the  gradual  forming  of  a  bar. 

Auother  mode  of  attaining  the  same  result  is  shown  in  fig.  6, 
where  the  longitudinal  stripe  has  not  become  broken,  but  has  merely 
spread  out  into  bars  still  connected  by  a  darker  portion  along  the 
rhachis.  Fig.  7  is  another  stage  of  this  method  in  which  the 
proximal  bar  has  become  cut  off  and  distinct,  while  the  terminal 
spot  is  much  larger  and  has  a  great  tendency  to  reach  the  bars 
above  it.  From  this  to  fig.  8  is  an  easy  stage  in  which  the  horns 
have  grown  up  rather  more  and  are  farther  removed  from  the  edge 
of  the  feather,  forming  a  heart-shaped  marking.  It  may  be  noticed, 
by  the  way,  that  this  form  most  nearly  approaches  the  typical 
feather  fig.  1 ;  the  only  difference  being  that  in  fig.  1  the  space 

1  For  explanation  of  the  Plates,  see  p.  326. 
2  Where  no  Plate  is  mentioned  the  figures  refer  to  Plate  XIX. 
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between  the  two  horns  has  been  filled  in.  Figs.  9  and  10  show  a 

further  stage  in  the  gradual  cutting-off  of  the  upper  part  of  the 

spot  to  form  a  bar  '.  Figs.  11  and  12  represent  two  other  stages 
in  another  line  of  development,  showing  the  formation  of  the 
crescent. 

Disregarding  the  pattern  for  a  minute  we  may  turn  to  the 
question  of  colour,  and  imagine  the  typical  feather  with  its  dark 
bars.  At  first,  as  I  mentioned  above,  there  is  a  slight  tinge  of 
lighter  colour  towards  the  upper  margin  of  the  feather  (not  shown 
in  the  figure)  ;  in  other  specimens  we  notice  that  the  dark  bars 
are  narrower,  and  that  the  lighter  colour  has  a  reddish  tinge  and 
appears  on  both  sides  of  the  bars.  In  another  specimen,  again,  the 
bar  is  still  narrower,  and  the  red  darker  and  overspreading  a 
much  larger  area,  while  what  is  left  of  the  bar  has,  so  to  speak, 
been  unevenly  eaten  away,  so  that  merely  a  thin  vermiculated  stripe 
is  left  ;  and  finally  the  feather  is  almost  entirely  suffused  with  red 
which  is  rather  more  intense  where  the  bars  were ;  this  last  stage 
being  that  found  in  some  adult  males.  In  these  stages,  however, 
although  the  intensity  of  the  red  may  vary  considerably,  the  original 
position  of  the  bars  may  always  be  traced. 

Lest  I  should  be  misunderstood,  I  would  mention  that  in  all 
these  cases  the  feathers  have  been  taken  from  different  birds,  and 
that  I  have  no  proof  of  the  pattern  on  any  individual  feather  being 
changed  as  some  writers  (cf.  E.  B.  Sharpe,  P.  Z.  S.  1873,  p.  44) 
have  suggested :  it  may  be  so,  or  it  may  not,  but  that  contingency 
has  not  been  taken  into  account  in  this  paper. 

I  propose  now  to  make  a  few  deductions  from  these  various 
patterns,  and  then,  if  possible,  prove  them  to  hold  good  by  taking 
examples  from  various  species  in  widely  different  Orders. 

First,  I  would  suggest  that  the  most  primitive  feathers  were 
entirely  colourless,  or  of  a  dull  dingy  grey,  the  first,  trace  of  a 
pattern  being  a  longitudinal  stripe  of  colour  down  the  rhachis. 
Possibly  the  feathers  of  some  species  became  self-coloured  without 
undergoing  any  pattern  stage,  but  this  is  doubtful ;  and  in  the 
majority  of  self-coloured  birds,  even  when  white,  the  self-coloration 
has  been  subsequently  assumed.  The  self-coloured  feathers  are 
those  in  which  it  is  most  difficult  to  fix  the  period  of  evolution. 

They  may,  for  instance,  be  merely  the  very  much  enlarged  longi- 
tudinal stripe,  as  in  the  case  of  those  birds  whose  young  show  light 

edging  to  their  feathers.  This  is  probably  the  most  usual  Form  ; 
or  they  may  come  about  by  the  gradual  reabsorption  of  the  bars, 
the  colour  spreading  over  the  entire  feather  ;  or  they  may  he  of  a 
later  stage  altogether,  as  in  the  breast  of  (lulls  and  many  other 
birds,  uhere  the  light  colour  of  the  underpants  has  probably  beeu 

nil  for  protect  inn. 
The  following  tree'  will  perhaps  give  a  closer  ideaof  the  possible 

stages  in  the  evolution  of  pattern. 

1    It  may  be  UOted  lh.it  in  must  of  thl  -linwn,  and   Unit 
therefore  the  terminal  >\><>i  in  flgs.  7-10  probably  represent!  the  two  terminal li:ir.v 
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The  distinctive  patterns  of  birds  caused  by  different  patterns  on 
a  number  of  feathers  taken  together  owe  their  origin  to  other 
causes,  and  must  not  be  taken  into  account  in  this  paper  except  in 
so  far  as  they  have  been  directly  modified  from  these  primitive 
patterns.  This  class  of  markings,  although  the  most  important 

for  the  bird's  welfare,  is  probably  the  most  unstable,  being  con- 
tinually altered  to  keep  the  race  distinct  when  it  meets  with  various 

other  nearly  allied  members  of  its  genus,  either  in  extending  its 
range,  or  from  some  other  cause.  It  is  worth  mentioning  on  this 
subject  that  when  a  race  finds  it  essential  to  differentiate  itself 
from  a  closely  allied  form,  it  has  to  cover  up  its  distinctive  mark  as 
well  as  to  evolve  a  new  one  ;  and  consequently  we  may  suppose 
that  some  of  the  markings  on  birds  are  the  degenerate  race-marks 
of  former  generations.  The  genus  Fringilla  offers  a  good  example 
of  this. 

There  are  eight  species  or  forms  known,  namely  : — 

F.  teyclea        inhabiting  Teneriffe. 
F.  Calebs        „  Europe  generally. 
F.  maderensis        „  Madeira. 
F.  maderensis  moreleti   .  .  „  Azores. 
F.  maderensis  canariensis  „  Teneriffe. 
F.  maderensis palma  ....  „  Las  Palmas,  Canaries. 
F.  spodAogenys      „  Algeria. 
F.  montifringilla      „  Europe  generally. 

The  whole  of  these  species  (with  one  exception,  F.  teydea)  may 

be  recognized  by  two  distinct  cross-bars  on  the  wing,  especially 
noticeable  when  the  bird  is  flying ;  these  cross-bars  being  formed 
by  a  more  or  less  broad  white  tip  to  certain  of  the  wing-coverts. 

In  only  two  places  is  more  than  one  species  of  this  genus  found, 
namely,  in  Europe,  where  we  find  F.  coelebs  and  F.  montifringilla, 
the  latter  having,  however,  a  different  breeding  range ;  and  at 

Teneriffe,  where  there  is  a  very  restricted  forest-form,  F.  teydea,  and 
a  species  of  the  more  normal  type,  F.  canariensis. 

It  is  instructive  therefore  to  notice  that  in  these  two  cases  only, 
where  the  risk  of  intermingling  between  the  species  might  occur, 
do  we  find  any  attempt  on  the  part  of  one  or  other  of  them 
to  alter  or  modify  the  characteristic  cross-bars  of  the  wing. 
F.  teydea  accomplishes  this  more  completely  and  successfully  than 
F.  montifringilla  ;  but,  considering  its  restricted  range  and  the  com- 

paratively greater  amount  of  in-breeding  which  must  go  on,  such  a 
result  is  only  natural.  F.  teydea  obliterates  the  cross-bars  altogether, 
and  does  not  assume  any  other  distinctive  mark,  the  eontined 
space  of  its  range  tending  to  render  such  a  mark  unnecessary. 

With  /•'.  montifringilla  the  case  is  different,  ami  while  the 
cross-bare  are  being  obliterated,  it  has  assumed  a  further  distinctive 
marking  in  having  a  white  rump.  We  are,  however,  I  think, 
quite  justified  in  Coming  to  the  conclusion  that  this  species  is  still 
in  a  state  of  transition,  since  it  is  seldom  (hat  the  rump  lb  purely 
white,  being  frequently  interspersed    with  darker  feathers,  while 
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on  the  cross-bars  feathers  are  found  of  all  shades  from  deep  orange 
to  yellowish  white. 

These  remarks,  although  somewhat  beside  the  point,  have  been 
inserted  as  showing  one  of  the  many  causes  by  which  the  develop- 

ment of  the  pattern  in  the  feather  would  tend  to  be  altered  and 
modified,  in  the  young  birds  no  less  than  in  the  adults,  to  such  an 
extent  as  to  overturn  at  first  sight  the  theory  contained  in  this  paper. 

It  is,  perhaps,  needless  to  add  that  these  are  the  patterns  on 
which  the  large  majority  of  species  are  based;  they  have  in  reality 
but  little  in  common  with  the  markings  on  a  feather  itself,  about 
which  this  paper  is  written.  Other  causes  such  as  protection, 
vigour,  and  adornment,  all  play  a  part  in  the  general  pattern  and 
markings  on  the  birds  ;  but,  leaving  the  modification  caused  by  all 
these  as  far  as  possible  out  of  consideration,  let  us  look  at  a  few 

examples  from  widely-spread  Orders,  and  see  to  what  extent  the 
process  of  evolution  as  set  forth  above  is  borne  out  by  the 
facts. 

In  the  young  Peregrine  the  back  is  of  a  uniform  brown, 
with  a  light  edging  ;  after  its  first  moult  the  feathers  are  clearly 
referable  to  the  type  in  fig.  6,  while  those  on  the  tail  are  of  a 
similar  type,  but  with  the  tips  of  the  bars  quite  joined  up  in  an 
exaggerated  form  of  fig.  7.  In  the  adult  bird  the  bars  on  both 
the  back  and  the  tail  are  complete.  On  the  pattern  of  the  breast 
it  is  unnecessary  to  enlarge,  for  it  is  similar  to  that  of  the  Sparrow- 
hawk.  It  is  worth  noting,  however,  that  while  the  back  and  breast 
have  undergone  similar  changes,  the  back  has  become  considerably 
darker,  having  been  presumably  modified  for  protective  purposes. 
The  Kestrel,  on  the  other  hand,  offers  an  example  in  which,  in 
the  young  bird,  the  tail  and  the  back  have  complete  bars  which  are 
afterwards  to  a  great  extent  lost,  while  on  the  breast  the  bars  are 
either  very  incomplete  or  we  have  merely  the  very  early  form  of 
longitudinal  stripe.  This  is  but  one  case  of  a  very  common 
phenomenon  to  which  I  shall  have  occasion  to  refer  again,  namely  : 
that  when  the  upper  and  under  sides  of  the  plumage  show  different 
stages  of  evolution,  the  upper  parts  are  generally  the  most 
advanced. 

Before  leaving  the  Hawks,  where  similar  observations  may  be 
made  on  most  species,  we  might  look  at  the  back  and  tail  of  the 

adult  male  Sparrow-hawk.  At  first  sight  the  whole  of  the  upper 
surface  will  appear  self-coloured,  but  a  closer  look  will  reveal  two 
or  three  darker  patches  on  the  tail  showing  the  last  remnants  of 
the  bars.  It  wdl  then  seem  that  in  this  case  the  tail  has  not 

advanced  so  quickly  as  the  body-feathers  in  its  rate  of  evolution. 
If,  however,  the  feathers  of  the  back  be  raised  up,  we  find  that  these 
feathers  are  in  reality  a  modified  form  of  the  type  shown  in  fig.  8, 
with  the  terminal  marking  relatively  very  large  and  quite  concealing 
the  white  base  of  the  neighbouring  feather.  With  regard  to  the 
Strigidse  as  a  group,  I  have  not  had  time  or  opportunity  to  go  into 
the  matter  very  thoroughly  ;  but,  in  those  I  have  examined,  the 
patterns   lend   themselves    to  classification    as   in   other  groups, 
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although  at  first  Bight  they  appear  somewhat  puzzling.  The  verini- 
culated  form  of  pattern  is  very  common  among  them,  and  in  some 
extreme  cases,  e.  g.  Asio  otus,  the  whole  feather  seems  to  be  mottled 

indiscriminately,  while  in  others,  e.  g.  /S'cops,  the  vermiculation  is 
confined  to  the  bars,  or  the  area  that  should  be  covered  by  bars. 
The  Barn  Owl,  however  (Plate  XX.  tig.  5)  forms  a  good  connecting 
link  for  this  vermiculated  pattern,  which  has  broken  off  from  the 
main  line  of  evolution  at  an  early  stage.  Fig.  4  shows  the  earliest 
beginnings  of  it  in  the  typical  series.  It  will  be  noticed  on  refer- 

ence to  Plate  XX.  fig.  5  that  all  the  markings  are  confined  to  the 
tip  of  the  feather,  and  that  no  distinct  bars  can  be  made  out  iu  the 
vermiculation  itself ;  but  if  this  vermiculated  part  be  omitted  from 
consideration  for  a  minute,  we  have  clearly  the  stage  very  nearly 
approaching  fig.  3. 

Plate  XX.  fig.  6  represents  the  feather  from  the  breast  of  a 
young  Scops  Owl  showing  the  vermiculation  restricted  to  the  bar 
area. 

The  Burrowing  Owl  does  not  bear  out  the  statement  that  the 
upper  parts  (where  any  difference  exists)  show  a  higher  form  of 
evolution  than  the  underparts.  In  this  case  the  feathers  of  the 
hack  are  of  the  form  shown  in  fig.  7,  while  the  underparts  are 
barred.  This  need  not,  however,  occasion  much  difficulty,  for  it 
will  he  readily  seen  that  the  habit  of  this  bird  being  to  sit  at  the 
mouth  of  its  burrow,  the  underparts  would  be  the  most  exposed, 
and  consequently  those  on  which  laws  causing  evolution  would  tend 
to  act  most  vigorously. 

The  large  order  of  Passeres  is  that  to  which  we  may  next  turn. 
The  British  Thrushes  as  a  series  show  us  clearly  the  lines  of  evo- 

lution. In  the  young  of  Turdus  viscivoms,  we  find  on  the  back 
the  last  bar  alone  persistent,  so  that  according  to  the  table  they 
may  be  considered  as  forming  a  highly  evolved  race.  The  indi- 

vidual feathers  on  the  back  of  the  young  Missel  Thrush  exhibit 

considerable  variation  :  some  of  them  show  the  bar  as  V-shaped,  in 
others  it  is  straight,  while  in  some  the  dark  colour  is  no  longer  to 
be  found  on  the  rhachis  and  is  only  found  in  two  longitudinal  bars 

along  the  centre  of  the  vane  on  either  side.  In  White's  Thrush 
this  stage  persists  in  the  adult,  but  the  tip  always  remains  as  a 
bar,  more  or  less  crescentic,  whereas  in  the  Missel  Thrush  the 
leathers  have  become  self-coloured. 

The  young  of  the  Song-Thrush  (Plate  XX.  figs.  10  &  11)  is  similar 
to  that  of  the  Missel  Thrush,  except  thai  evolution  has  gone  slightly 
further  as  it  is  much  more  nearly  self-coloured.  On  the  wing-coverts 
all  trace  of  a  bar  has  disappeared,  the  two  longitudinal  stripes, 
representing  the  original  arms  of  the  V-shaped  bar,  have  covered 
the  whole  vane,  the  rhachis  being  alone  left  of  a  yellowish  colour 
with  A-shaped  markings  of  a  similar  colour  at  the  tip.  The  feathers 
still  show  traces  of  the  dark  V-shaped  bar;  but  a  tendency  to  slur 
oyer  the  stages  is  shown,  so,  that  they  are  not  distinct  as  in  the 
Missel  Thrash. 

As  regards  the  underparts,  they  are  never  in  advance  of  the  upper. 
Pboo.  Zoo*.  Boo. — 1901,  Vol.  II.  No.  XXI.  2\ 
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The  Song-Thrush,  Missel  Thrush,  Kedwing,  and  hen  Blackbird  have 
the  usual  Thrush  marking,  viz.  PI.  XX.  fig.  8,  which  I  take  to  be 
a  shortening  of  the  primitive  longitudinal  streak  ;  in  the  young 
of  the  Missel  Thrush,  and  sometimes  in  the  case  of  the  Song- 
Thrush,  the  terminal  light  edgings  are  visible.  In  the  Fieldfare 
(Plate  XX.  fig.  9)  we  may  note  the  terminal  spot  much  enlarged, 
with  a  tendency  to  become  light  in  the  centre  and  form  the  V-shaped 

markings,  whilst  in  White's  Thrush  the  markings  are  crescentic. 
A  Table  of  the  Thrushes  drawn  from  the  original  tree  would 
make  them  break  off  from  the  4th  line  in  the  main  tree. 

Heart-shaped  markings         Heart-shaped  marking  split  Heart-shaped  marking  ovate, 
forming  crescent.                in  centre  to  form  V-shaped  no    bars     above    (Fig.    8. 
( Turdus  varius.)                 marking.      (Breast   of    T.  PI.  XX.).  Breast  of  T.  vis- 

pilaris.    Young  of  T.  vis-  civorvs,  T.  musicus,  T.  ilia- 
civorus.)  cus,  $  T.  morula. 

Two  longitudinal  stripes  along  the  centre  of 
either  vane,  with  light  rhachis. 

The  longitudinal  stripes  joined,  leaving  only 
a  light  terminal  spot. 

Self-coloured  feather. 
(tf  T.  merulannd  back  of  T.  pilaris.  T.  iliacus.   T.  musicus.  T.  viseivorus.) 

Judging  from  pattern  alone,  we  should  therefore  be  led  to 
classify  them  in  the  following  order,  starting  from  the  highest 

form  : — 
(1)  T.  merula.  (2)  T.  musicus.  (3)  T.  viseivorus.  (4)  T. pilaris. 

(5)  T.  iliacus.    (6)  T.  varius. 
T.  iliacus  is  placed  after  T.  pilaris  owing  to  the  markings  on 

the  breast  being  of  a  slightly  more  primitive  type.  This  sug- 
gestion, however,  is  only  given  as  showing  how  a  study  of  the 

pattern  might  be  applied. 
It  would  make  the  paper  too  long  and  tedious  to  take  many 

examples  of  the  Passeres,  and  necessitate  a  careful  examination  of 
a  large  series  of  young  birds,  which,  unfortunately,  I  have  not  at 
hand.  It  may  be  mentioned,  however,  as  I  have  noted  them,  that 
the  back  of  the  young  Spotted  Flycatcher  greatly  resembles  that  of 
the  young  Missel  Thrush,  and  that  the  markings  of  a  young  Haw- 

finch are  very  similar  to  those  of  White's  Thrush.  Plate  XX.  fig.  1 represents  a  feather  from  the  breast  of  the  Wren,  showing  how  the 

A-marking,  most  clearly  visible  in  the  Nutcracker,  might  be 
brought  about  if  it  did  not  follow  the  line  shown  in  the  Thrushes. 

In  the  Wryneck  we  find  the  young  with  a  barred  plumage  on 
the  breast,  while  the  adult  has  the  V-shaped  markings  ;  and  on 
reference  to  the  table  it  will  be  noticed  that  it  has  followed  the  form 

of  evolution  shown  in  the  ceutre  or  main  line,  the  only  difference 
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being  that  all  the  bars  are  disconnected.  The  Woodpeckers  are  from 
this  point  of  view  a  comparatively  low  form  :  in  the  young  of  Pious 
viridis  very  incomplete  bars  are  seen,  while  in  Dendrojiicits  minor 
the  longitudinal  streak  of  an  early  type  persists  in  the  adolt.  I  am 
farther  inclined  to  believe  that  the  dull  dirty  white  of  the  chin 
and  throat  represents  the  primitive  patternlcss  feather,  but  am  not 
in  a  position  to  express  a  definite  opinion  on  the  point  at  present. 

Having  already  dealt  with  the  Owls  and  Hawks,  the  next  group 
to  claim  our  attention  is  that  of  the  Steganopodes.  In  the 
Cormorants  we  find  a  type  of  pattern  with  which  we  hitherto 
have  not  had  to  deal,  namely,  a  feather  with  a  darker  margin.  At 
first  I  was  inclined  to  regard  this  as  merely  an  exaggerated  form  of 
the  crescent,  but  an  examination  of  the  young  bird  speedily 
dismissed  that  idea, as  in  it  the  pattern  is  identical  with  the  adult; 
whereas  if  it  were,  as  I  imagined,  an  exaggerated  crescent,  one  ought 
undoubtedly  to  see  traces  of  a  light  margin.  An  examination 
of  a  young  Cormorant,  in  which  the  feathers  are  whitish  with 
a  longitudinal  stripe,  showed  that  the  darker  marginal  border 
could  be  distinguished  even  in  the  case  of  the  white  feather. 
Green  and  metallic  colours  are  almost  always  due,  not  to  a 

difference  of  pigment,  but  to  a  condition  known  as  "  surface 
structure  "  due  to  ridges  on  the  surface  of  a  feather  breaking  up 
the  colours  into  their  component  parts,  and  acting  by  interference 

so  that  only  rays  of  a  certain  colour  reach  the  eye1.  Here,  then, 
is  the  explanation  of  this  marking.  The  feather  itself  is  a  purely 

self-coloured  one,  but  round  the  margin,  where  the  feather  is  moi*e 
broken,  the  true  colour  of  the  pigment,  which  has  been  obstructed 

by  the  process  of  surface-structure,  is  able  to  show  itself  and  forms 
the  darker  margin. 
While  the  genus  Phalacrocorax  has  been  evolving  in  this 

manner,  the  G-annet  (Sulci)  has  taken  another  course,  and  by 
proceeding  along  the  line  we  are  more  particularly  studying,  has 
so  far  evolved  as  to  have  reached  a  secondary  white  stage.  It  is  not 

to  see  the  stages  between  the  dark  brown  semi-adult  birds 
and  the  pure  white  adult :  great  irregularity  is  noticeable  in  birds 
assuming  the  white  plumage,  as  regards  the  tracts  in  which  it 
is  first  assumed  (although  the  back,  wings,  and  tail  are  invariably 
tin:  last);  but  what  is  perhaps  of  most  importance  to  us  is  the 

hat  in  the  parti-coloured  feathers,  of  which  there  are  many, 
we  lose  all  trace  of  the  patterns  which  we  have  hitherto  been  able 

to  refer  to  a  common  origin,  however  different  the  general  appear- 
ance may  have  been. 

In  the  immature  bird,  however,  matters  follow  what  we  may  now 
perhaps  call  the  norma]  course;  and  in  its  first  plumage  it  starts 
:it  a  high  level,  by  the  Eeathers  being  apparently  self-coloured  with 
A-shaped  white  tips  as  iii  the  Nutcracker  or  young  Thrush. 

Of  the  Ardeidae  I  have  only  had  opportunity  of  studying  a  lew 
commoner  types,  and  they  all  seem  to  have  very  similarly 
marked   feathers,    which,  when   not   self-coloured,  consist  of   a 

G  a<wr,  r  Z  8.  1889,  p.  240. 
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longitudinal  stripe  down  the  centre  of  each  vane.  This  type  is 
found  in  the  young  of  Nycticorax  and  also  of  Ardea  cinerea  and 
A.  purpurea ;  this  marking  was  presumably  assumed  long  ago,  as 
even  in  young  birds  we  get  no  trace  of  the  earlier  stages.  In  the 
Bittern,  however,  similar  markings  exist  and  we  also  find  connecting 
bars,  these  features  being  especially  well  marked  on  the  scapulars; 
and  so  we  may  be  entitled  to  assume  that  in  Ardea  the  former 
pattern  was  derived  along  the  same  line. 
Among  the  Anatidae  we  may  notice  that  the  barred  form  is 

the  commonest  and  most  usual  type.  Taking  Anas  boschas  as  our 
example,  and  the  feathers  on  the  breast  in  particular,  we  may 
notice  that  in  the  immature  bird  the  feather  is  brownish  with  a 

longitudinal  stripe ;  this  pattern  also  persists  in  the  adult  female. 
In  the  male  the  feathers  are  self-coloured  on  the  breast,  but  with 
minutely  vermiculated  bars  on  the  chest ;  in  his  summer  dress, 
however,  the  pattern  of  the  feathers  is  barred  and  not  longi- 

tudinally striped,  but  otherwise  similar  in  colour  to  the  female. 
The  bars  vary  greatly  in  their  development,  but  for  the  most  part 
they  are  not  strikingly  defined. 

Over  the  Common  Partridge  (Perdix  cinerea) — which  we  may 
take  as  practically  typical  of  the  group  to  which  it  belongs — it  may 
be  worth  while  to  spend  a  few  minutes.  The  most  conspicuous 

parts  of  the  Partridge's  feather  are  the  longitudinal  white  stripes . 
along  the  rhachis.  These  stripes  occur  in  the  very  young  bird  on 
almost  all  the  feathers  both  of  the  back  and  front;  but  in  the  adult, 
although  far  more  conspicuous,  they  are  restricted  to  the  flanks  and 
scapulars.  Starting  with  a  very  young  bird  which  has  just  got  its 
first  feathers,  we  may  notice  that  the  feather  has  a  narrow  light 
centre  boimded  on  either  side  by  a  longitudinal  dark  stripe,  which  is 
again  succeeded  by  a  lighter  area.  In  most  of  the  feathers  this 
stripe  appears  uniform  and  unbroken,  but  generally  a  few  isolated 
feathers  may  be  found  in  which  either  the  stripe  on  one  side  or 
the  other  is  abruptly  broken  by  a  light  bar,  or  the  stripe  shows 
signs  of  being  darker  and  thicker  in  certain  places.  It  is  therefore 
obvious  that  this  stage  is  not  developed  along  the  line  in  which 
the  proximal  pattern  has  disappeared  and  the  terminal  bar  has 
grown  out  with  elongated  arms  until  the  centre  becomes  obliterated, 
leaving  the  arms,  but  that  each  of  these  longitudinal  dark  stripes 
is  made  up  of  portions  of  successive  bars.  The  key  to  this 
system  is  that  in  the  youngest  bird  the  light  centre  widens  out  to 
form  a  white  tip  similar  in  shape  to  that  of  the  Nutcracker,  and 

noticed  previously  in  this  paper  when  dealing  with  the  "Wren. The  method  of  evolution  will  be  most  clearly  understood  by  a 
study  of  the  figures  (see  Plate  XX.  figs.  2,  3  &  4). 

The  next  order  which  we  will  notice  is  that  of  the  Limicolae ; 
they  show  comparatively  few  feathers  of  interest  from  the  point 
of  view  of  pattern,  and  may  be  discussed  in  a  few  words. 
They  are  all  rather  primitive,  and  except  in  a  few  cases  hardly 
reach  the  complete  barred  stage.  The  Norfolk  Plover  shows  a 
very  primitive  form,  the  pattern  being  chiefly  mere  longitudinal 
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stripes ;  while  the  Golden  (Plate  XX.  fig.  7)  and  Grey  Plovers 
show  the  most  common  form  of  marking,  the  yellow  spot  being 
the  ground-colour  or  what  is  left  of  it,  between  greatly- 
enlarged  and  connected  bars.  Passing  over  many  forms  of  more 
or  less  interest,  we  may  take  as  our  typical  example  the  Knot 
(Tringa  canutus).  The  young  shows  on  the  back  a  plain  grey 
feather  with  light  border  and  a  dark  arrow-shaped  edge  repre- 

senting the  last  bar  ;  on  the  breast  there  is  the  primitive  dark 
stripe,  especially  on  the  throat  and  chest,  and  the  whole  is  slightly 
suffused  with  pink.  In  the  adult  in  winter  the  dark  bar  on  the 
back  has  been  absorbed,  and  we  have  the  plain  grey  self-coloured 
feather  ;  while  on  the  breast,  which  is  quite  white,  the  longitudinal 
dark  markings  have  been  replaced  by  bars  of  more  or  less  irregular 
shape.  In  the  summer,  the  adult  has  the  feathers  of  the  scapulars 
black  with  a  white  edge  and  with  four  or  more  reddish  spots,  the 
type  of  feather  being  as  in  that  of  the  Golden  Plover  ;  the  breast  is 
entirely  suffused  with  red,  having  the  black  markings,  where  they 

occur,  as  in  winter,  but  the  majority  of  the  feathers  being  self- 
coloured. 

It  will  be  noticed  by  those  who  have  borne  with  me  so  far, 
that  these  sequences  of  plumage  offer  some  difficulty,  for  if  we 
imagine  the  young  to  be  the  nearest  to  the  archaic  type,  the  winter 
bird  will  follow  naturally  as  a  higher  form  ;  but  then  we  are 
met  by  the  fact  that  although  the  colours  are  much  brighter, 
the  pattern  on  the  adult  in  summer  is  hardly  so  far  evolved  as 
that  on  either  the  young  or  the  winter  bird. 

This  is  a  difficulty  to  which  I  am  unable  to  offer  a  safisfactory 

solution.  The  tendency  of  young  waders  to  resemble  the  breeding- 
plumage  of  their  parents,  rather  than  the  duller  plumage,  has 
always  puzzled  me,  long  before  any  ideas  of  pattern  entered  into 
my  thoughts ;  and  now  we  see  that  the  breeding  dress  represents 

a  lower  form  of  evolution,  if  my  ideas  be  right,  than  the  non- 
breeding  dress,  the  reverse  of  what  is  usually  the  case.  The  only 
suggestion  I  can  offer  is  that  in  the  young  and  breeding  dress  we 
have  the  plumage  worn  at  a  time  when,  food  being  more  plentiful 
and  its  breeding-haunts  more  congenial,  there  was  no  need  for  the 
bird  to  undertake  such  long  journeys,  and  that  scarcity  of  food, 
causing  diminished  energy,  combined  with  the  necessitv  of  a  more 
protective  colouring  from  its  many  new  enemies  met  with  in  the 
course  of  its  wanderings,  led  to  the  adoption  of  the  grey  winter  dress. 

The  Gnlls  and  Terns  need  no  con   at;  in  their  yomiL,r  state 
they  all  show  in  various  stages  the  longitudinal  stripes,  or  half- 
formed  bars,  showing  clearly  that  their  adult  plumage  lias  been 
subsequently  evolved.  The  spots  of  Colymbhke  are  the  white 
interspaces  between  the  very  much  overgrown  bars. 

I  have  now  been  roughly  through  many  of  the  main  orders  of 
birds,  ami  have  tried  to  show  that  the  ideas  suggested  by  the 

variations  in  the  Sparrow-hawk  hold  good  lor  all  the  groups  on 
which  1  have  touched,  and,  if  so,  probably  for  all  birds.  In  Borne 
cases  my  reasonings  may  appear  a  little  Far-fetched,  and  in  others 
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doubtless  I  have  not  chosen  a  correct  interpretation  of  the  method 
employed.  The  same  results  can  be  reached  by  several  ways  ;  and 
without  a  large  series  of  young  and  immature  birds,  not  only  of 

the  particular  species  but  also  of  those  nearly  allied,  it  is  impos- 
sible to  form  a  positive  opinion. 

My  object  has  rather  been  to  show  that  all  the  many  and  diverse 
markings  on  the  feathers  of  birds  are  in  the  main  variations  of  one 
type,  namely :  a  longitudinal  stripe  with  great  tendency  towards 
lateral  expansions  into  transverse  stripes,  and  that  on  modifications 
of  this,  by  suppressing  one  portion  or  increasing  another,  all  the 
various  patterns  have  been  built  up.  I  have  not  entered  into  the 
question  of  the  more  peculiarly  marked  feathers  in  the  cases 
where  groups  of  feathers  form  conspicuous  patterns,  as  such 

markings  must  have  been  subsequently  acquired,  for  the  recogni- 
tion of  the  species  by  its  own  race,  and  do  not  in  consequence 

enter  into  the  purport  of  this  paper.  The  main  question  that 
now  remains  to  be  answered  is  that  relating  to  the  method  in 
which  the  pigment  groups  itself  to  form  these  markings,  but  that 
is  a  matter  which  I  hope  to  be  able  to  investigate  when  dealing 
with  the  question  of  colour-change.  At  present  I  will  only  say 
that  there  is  usually,  if  not  always,  but  one  pigment  in  any 
particular  feather,  the  difference  in  shade  or  colour  being  due,  in 
the  case  of  shade  to  a  greater  or  lesser  concentration  of  the 

pigment,  and  in  the  case  of  colour  to  surface-structure. 
To  sum  up — Apart  from  the  main  principles  of  the  evolution  as 

shown  in  the  table  (p.  318),  and  through  one  or  other  lines  of 
which  all  birds  seem  to  have  passed,  it  should  be  noted  that  the 
most  exposed  portions  of  a  bird,  generally  the  upper  parts,  undergo 
a  further  evolution  than  those  less  conspicuously  situated,  and  if 
there  be  any  difference  between  the  sexes,  the  male  shows  t  he 
higher  form. 

I  should  like  to  add  that  this  paper  has  no  pretensions  at  being 
in  any  nay  complete  or  exhaustive.  The  subject  has,  so  far  as  I 
am  aware,  not  hitherto  been  treated  from  this  standpoint,  and  I 
shall  be  most  grateful  to  any  who  may  care  to  honour  me  with 
their  criticisms  regarding  it. 

EXPLANATION  OF  THE  PLATES. 
Plate  XIX. 

Figs.  1-13.  Diagrammatic  representation   of  the  pattern   on    the    feathers   of 
various  individuals  of  the  Sparrow-hawk  [Accipiter  niaus). 

Fig.    14.  Diagrammatic  representation  of  the  pattern  on  the  feather  from  the 
breast  of  a  Night-Heron  (Nyctticorax  griseus). 

Plate  XX. 

Fig.  1.  Feather  from  the  breast  of  Wren  (Troglodytes  parwlus). 
Figs.  2,  3,  4.   Feathers  from  Partridge  :  figs.  2  &  3  are  from  young  birds. 

Fig.  5.  Feather  from  Barn-Owl  (Strix  jlammea). 
<>.         „  „     Scops  Owl  (Scops  giu). 
7.  „  „     Golden  Plover  (Ckaradrius  pluvialis). 
8.  „  ,,     breast  of  Song-Thrush  (Turdus  musieui i). 
9.  „  „         „       „   Fieldfare  (Turdus pilaris). 

Figs.  10  &  11.         „  „     young  of  Song-Thrush. 
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5.  The  Mollusca  of  the  Persian  Gulf,  Gulf  of  Oman,  and 

Arabian  Sea,  as  evidenced  mainly  through  the  Collections 

of  Mr.  F.  W.  Townsend,  1893-1900  ;  with  Descriptions  of 
new  Species.  By  James  Cosmo  Melvill,  M.A.,  F.L.S., 

F.Z.S.,  and  Robert  Standen,  Assist. -Keeper,  Manchester 
Museum. 

Part  I.— CEPHALOPODA,  C-ASTKOPODA,  SCAPHOPODA. 

[Received  June  4,  1901.] 

(Plates  XXI.-XXIV. ') 

It  is  certainly  remarkable  that  the  nineteenth  century  should 
have  passed  away  without  any  serious  attempt  to  chronicle  sys- 

tematically the  Mollusca  inhabiting  the  Persian  Gulf  and  Arabian 
Sea  having  been  made,  and  more  especially  so,  since  the  waters  of 
the  last  named  wash  the  Western  shores  of  our  great  Indian 
Empire  itself,  where  are  situate,  amongst  other  towns  of  lesser 
note,  those  two  important  centres  of  commerce  and  civilizing 
influences,  Karachi  and  Bombay,  either  of  which  might,  one 
cannot  help  thinking,  have  ere  this  have  provided  both  the 
opportunity  and  the  man  to  carry  out  so  desirable  a  project  of 
research. 

However,  there  have  been,  during  the  past  forty  years  especially, 
several  distinguished  pioneers  in  the  field,  such  well-known  names 
occurring  to  the  mind  at  once  as  the  late  Dr.  F.  Stoliczka,  the  late 
Mr.  Geoffrey  Nevill,  formerly  of  the  Indian  Museum,  Calcutta, 
his  brother  Mr.  H.  Xevill,  the  late  Dr.  S.  B.  Fair  bank  of  Bombay, 
the  late  Mr.  Henry  F.  Blanford,  F.R.S.,  formerly  Meteorological 
Reporter  to  the  Indian  Government,  Mr.  W.  T.  Blanford,  F.R.S., 
formerly  of  the  Geological  Survey  of  India,  besides  the  late 
Dr.  Anderson,  F.R.S.,  and  J.  Wood-Mason,  late  Superintendent 
and  Deputy  Superintendent  of  the  Indian  Museum  respectively; 
and  lastly  Dr.  A.  Alcock,  F.R.S.,  whose  deep-sea  dredgings,  mostly 
in  the  Bay  of  Bengal,  or  amongst  the  Laccadive  group,  just  south 
of  our  proposed  limit  as  regards  the  Mollusca  treated  of  in  this 
paper,  have  resulted  in  so  many  discoveries.  Most  of  the  above- 
named  Naturalists  collected  material  more  or  less  largely,  and, 
indeed,  went  further  in  contributing  various  treatises  and  papers 
from  time  to  time,  which  form  the  bases  of  our  knowledge. 

In  addition,  mention  must  be  made  of  the  late  Major  Baker, 

author  of  a  short  list  of  Karachi  Mollusca";  Mr.  W.  1>.  Cumming, 
of  the  Persian  Telegraph  Service;  the  late  Mr.  K.  MacAndrew, 

donor  of  much  valuable  material, especially  of  Col.  Pelly's  collections 
from  the  IVrsian  Gulf,  many  species  of  which  have  been  described  by 

'    For  explanation  ofthc  Plates,  666  |>.    169, 
■    woodward,  .Man.  Moll,  ed  ii,  p,  78. 
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Mr.  Edgar  Smith  ;  Col.  G.  B.  Mainwaring,  Mr.  W.  Theobald;  and, 
more  recently,  Capt.  Cartwright,  R.N.,  Commander  E.  R.  Shopland, 

K.I.M.,  M.*E.  Houssay,  Mr.  W.  C.  Carphin,  Mr.  J.  O.  Twells, Lt.-Col.  H.  D.  Olivier,  Mr.  Alexander  Abercrombie  of  Bombay, 
and  Mr.  Frederick  W.  Townsend. 

It  is  especially  with  the  collections  of  the  last-named  that  we 
are  dealing  at  the  present  opportunity. 

Mr.  Townsend  has  been  for  many  years  officially  connected  with 
the  Indo-European  Company,  whose  cable  extends  from  Bushire 
in  the  Persian  Gulf  along  the  Mekran  Coast  to  Kai-achi,  where, 
at  Manora,  he  resides,  the  total  distance  being  considerably  over 
one  thousand  miles. 

Eor  the  past  eight  or  nine  years,  as  Chief  of  the  Telegraph  Staff 

of  the  Indian  Government  steamer  '  Patrick  Stewart,'  he  has 
been  assiduously  dredging  wherever  opportunity  offered,  and  not 
only  exercising  the  greatest  possible  care  and  discrimination  as  to 
the  quality  of  the  specimens  gathered,  but  making  notes,  at  the 
time,  of  locality,  depth,  and  other  particulars,  which  so  much 
increase  the  value  of  the  material  dredged. 

Though,  perhaps,  not  quite  exhaustive,  we  imagine  the  larger 
proportion  of  the  species  of  Mollusca  actually  inhabiting  this 
vast  region  will  be  found  catalogued  in  the  accompanying  List. 

It  was  in  1892-93  that  Mr.  Townsend's  earliest  consignments 
were  despatched  home ;  and  Mr.  G.  B.  Sow  erby  described  certain 
new  forms  from  these,  of  which  we  would  especially  mention 

Mangilia  townscndi,  fliso  venosa,  Spondylus  exilis,  Pecten  toivns- 
endi,  and  Sunetta  kurachensis l. 

Just  at  the  same  juncture,  too,  Mr.  Alexander  Abercrombie 
began  to  turn  his  attention  to  the  Molluscan  Fauna  of  the  vicinity 
of  Bombay,  as  far  south  as  Batnagiri,  and,  in  coadjutorship  with 

one  of  the  present  authors,  essayed  a  preliminary  Catalogue 2, 
numbering  in  all  some  325  species.  It  was  then  that  this  Fauna 

was  termed  '  specialized,'  so  many  interesting  new  forms  did 
it  produce,  and  we  wrote  then  in  ignorance  of  what,  so  shortly, 

Mr.  Townsend's  successful  dredgings  woidd  reveal.  By  far 
the  greater  part  of  the  52  species  differentiated  as  new  to 

science  from  Mr.  Abercrombie's  collections  reappeared,  some  in 
great  quantity,  especially  from  the  neighbourhood  of  Manora  and 
Charbar  ;  and,  as  several  were  described  from  poor  or  insufficient 
material,  it  is  gratifying  to  say  with  regard  to  nine-tenths  of  them, 
that  the  examination  of  fine  specimens  more  than  endorses  the 
reasons  for  their  differentiation.  Some  indeed,  are  very  plentiful, 
such  as  Marginella  mazagonica,  Engina  zea,  Columbella  euterpe, 

Ocinebra  bombayana,  Purpura  blanfordi,  Sistrum  xuthedra,  Pyr- 
gulina  callista,  Odostomia  syrnoloides,  Cyclostrema  solarieUum,  and 
Tellina  lechriogramma. 

These  Bombay  gatherings,  mainly  made  by  Mr.  Abercrombie, 
slightly   supplemented  by  Mr.  Townsend,  supplied  the  primary 

1  Proc.  Mai.  Soc.  Lond.  i.  p.  214  -<gq.,  278  sr/q.  etc. 
2  Mem.  Manch.  Soc.  vii.  pp.  17-51. 
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constituents  of  our  own  investigations  into  this  fauna,  and  we  have 
thought  it  best  to  enumerate  them  all  in  the  following  pages,  as 
tending  to  make  the  Catalogue  more  complete. 

The  region  we  are  now  discussing  forms  the  K.W.  portion  of 
the  immense  Indo-Pacific  Province,  an  area  so  vast,  and  yet  so 
homogeneous  in  the  general  character  of  its  natural  productions,  as 
to  preclude  the  desirability  of  further  subdivision. 

If  the  map  of  Asia  be  examined,  it  is  seen  at  once  that  the 

Persian  Gulf  and  Gulf  of  Oman  constitute  a  '  cul-de-sac,'  and  that, 
indeed,  the  northern  portion  of  the  Arabian  Sea  may  all  be  con- 

sidered land-locked,  the  continent  of  India,  with  Ceylon,  extending 
as  far  south  as  lat.  63  N.  while,  on  the  west,  the  Arabian  shores 
trend  obliquely  to  Aden,  lat.  13°  N.  Under  the  circumstances,  we 
hardly  think  it  surprising  that  so  many  endemic  forms  have  been 
brought  to  light,  both  in  the  Mollusca  and  in  other  branches  of 
zoology,  especially  the  Pishes  and  Crustacea  ;  and  as  regards  the 

former,  at  all  events,  Erythraean1  affinities  seem  more  prevalent 
than  Ceylonese.  Most  of  the  genera  and  many  of  the  leading 
species,  it  is  true,  have  a  wide  range,  and  are  identical  on  both 
sides  of  Hindostan,  but  not,  we  think,  to  so  large  an  extent  as 
might  be  surmised.  Por  instance,  when  working  at  the  Booley 

collections "  from  the  Andaman  Islands,  only  two  of  the  new 
species  described  recently  from  the  Townsend  collections  occurred, 
viz..  Oeritkiopsis  hinduorum  Melv.,  and  a  variety  (andamanica) 
of  Natica  strongyla  Melv. 

And,  again,  in  an  account  of  the  Marine  Mollusca  of  Madras 3 
we  published  in  1898,  out  of  about  400  names  there  given  about 
70  also  occurred  at  Bombay,  mostly  widely-spread  species,  but 
including  a  few  comparatively  recently  described,  e.  g.,  Terebra 
persica  Smith,  and  Mangilia  chilosema  (erroneously  identified  as 
horneaua  Sm.j,  Columbetta  euterpe,  C.  jlavilinea,  Aclis  eoa,  Sistrum 
konkanetMe,  and  Solarium  delectabile,  aD  of  Melvill. 

These  seem  a  very  small  proportion  out  of  about  240  species 
differentiated  during  the  past  decade,  if  we  include  those  described 
in  this  paper.  As  might  be  supposed,  a  considerable  number  of 
t  hese  belong  to  the  smaller  and  more  obscure  groups,  which,  though 
several  have  near  allies  in  the  outlying  portions  of  the  Indo-Pacitic 
Province,  especially  Japan,  it  has  not  been  found  feasible  to  unite 
with  species  already  record  -d  by  A.  Adams  and  others.  We  have 
paid  special  attention  to  the  many  minute  forms  described  by  this 
author,  I  he  rj  pes  of  which  arc  mostly  iii  the  British  Museum  (Nat. 
Hist.),  though,  unfortunately,  so  few  have  as  ye1  been  figured,  or 

■  ••:.-    rtitteu,  8   rough   Comparison    made    between   mir  Catalogue 
and  thai  compiled  by  Commander  E.  a.  Bhupland    .l.mni.  liumiiny  N.  Hist.. 

Soc.  x.  pp.  ~l\~  235,   with  Addenda  t.  o.  pp.  503,  634)  bni  elicited  the  faol 
that  out  of  501  species  of  Gastropoda  enumerated  from  Aden,  L89ooourin  the 
region  treated  of  bj  as, 

*  Proc.  Mai.  Boa  Lond,  ii.  p.  Kit  sqq.t  iii.  p,  .';.">  egg.,  p.  220  tqq, Journ.  of  Oanoh.  roL  ix.  pp.  dOtgq»,  i  pL 
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indeed  described  fully  enough  to  satisfy  the  more  exigent  require- 
ments of  the  present  time.  Great  care  has  also  been  taken  in 

the  comparison  with  the  types  described  by  the  Rev.  E».  Boog 

Watson  as  collected  during  the  voyage  of  the  s.s.  '  Challenger.' 
In  many  instances  we  had  to  be  content  with  descriptions  or 

figures,  notably  in  the  case  of  the  Marquis  de  Folin's  species 
(mostly  Andamanese),  or  M.  Velain's.  These  last  consist  mainly of  Turbonillce  and  Odostomice  from  the  South  Indian  Ocean,  one 
or  two  of  which  are  found  to  occur  in  our  lists.  The  Erythraean 

species  also,  mostly  described  by  Arturo  Issel  and  Dr.  F.  Jous- 
seaume,  have  so  far  as  practicable  been  examined.  Certain  Medi- 

terranean species  exhibit  near  alliances,  but  we  believe  the 
axiom  a  correct  one,  that  only  about  a  dozen  species  are  common 
to  the  northern  and  southern  shores  of  the  Isthmus  of  Suez, 
though  since  the  Canal  was  opened  for  traffic  a  few  have  extended 
their  boundaries,  and  the  numbers  will  probably  increase  yearly. 
It  is  fortunate,  therefore,  that  investigations  as  to  this  point  were 
made  beforehand. 

We  are  informed  by  Mr.  W.  T.  Blanford,  that  the  greater 

portion  of  the  large  collections  made  by  him  '  some  time  ago,  off 
Gwadur,  on  the  Mekran  Coast,  and  Tumb  Island,  Persian  Gulf, 
and  one  or  two  other  localities,  are  in  the  Indian  Museum, 
Calcutta,  and  that  only  a  few  have  yet  been  worked  out,  it  being 
otherwise  happily  with  his  Bombay  series,  which  are  in  the  British 
Museum,  and  have  been  of  the  greatest  service  to  us.  We  feel  it  to 
be  unfortunate  that  circumstances  have  not  allowed  an  examination 

of  these  stores  at  Calcutta,  and  not  only  of  these,  but  of  the 
collections  made  by  Messrs.  Geoffrey  and  Hugh  Nevill,  also,  we 
believe,  in  the  same  museum.  The  former  (Mr.  G.  Nevill)  indeed 

treated  of  a  few  families  in  his  fragmentary  '  Hand-list  of  the 
Mollusca  in  the  Indian  Museum,'  but  even  in  this  publication 
too  many  are  put  down  as  '  species  nova?,'  with  neither  name, 
description,  nor  figure  added. 

It  will  be  noted  that  we  have  included  some  of  these  references, 
mainly  of  Bissoidce  and  Pleurotomidce,  in  order  that  the  list  may  be 
made  as  representative  and  perfect  as  possible. 

It  would  take  far  too  much  space  to  closely  dilate  upon  the 
peculiarities  of  the  fauna  of  the  Persian  Gulf:  suffice  to  say,  that 
the  section  Leptoconus  of  Gonus  here  attains  its  maximum  develop- 

ment, while  many  peculiar  Mitrce  and  Nassce  occur.  Nassaria  and 
Cyllene  abound,  rare  in  most  other  seas.  Oliva  hardly  occurs,  while 
Ancilla  is  well  represented.  Valuta  is  absent ;  but  certain  species 
of  Marginella,  some  handsome  (obtusa),  others  small,  but  mostly 
apparently  endemic,  are  very  frequently  met  with  throughout  the 
whole  area.     Some  peculiar  and  beautiful  Scalarice,  Cancdlariai, 

1  Cf.  Journ.  As.  Soc.  Bengal,  vol.  xliv.  pt.  2,  p.  103,  where  Messrs.  Q.  & 
H.  Nevill  estimate  the  number  of  species  collected  by  Mr.  W.  T.  Blanford  at 
from  600  to  700. 
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and  Triclwtropis  are  especially  noteworthy,  as,  among  the  Strom- 
bidae,  are  S.  belucJiiensis  Melv.,  Rostellaria  curia  Sowb.,  and  li.  deli- 

catula  jN'evill ;  this  last,  originally  discovered  at  Arakan,  is  now 
found  to  occur  at  considerable  depths  in  the  Gulf  of  Oman,  in  all 
stages  of  growth. 

Many  ColumbelMdce,  Engince,  and  Ricinulce  seem  peculiar ;  while 
the  Pleurotomidce  are  by  far  the  most  numerously  distributed 
family  in  these  Seas,  abounding  in  forms  either  endemic  or 
extending  only  as  far  as  Aden  and  the  Red  Sea. 

Fits  us,  Lotoriwn,  and  Murex  do  not  exhibit  here  their  larger  repre- 
sentatives, but  those  that  do  occur  are  refined  and  select  examples 

of  their  genera  ;  some,  e.  g.  Ocinebra  bombayana  Melv.,  being  akin  to 
a  Mediterranean  species  :  the  same  may  be  said  with  Purpura.  In 
Terebra  there  are  many,  mostly  endemic,  small  species,  mainly 

described  by  Mr.  Edgar  Smith  from  Col.  Pelly's  collections. 
Coralliophila  rubro-cocdnea,  described  in  this  paper,  is  an  interesting 
addition  to  a  circumscribed  genus.  Bullitt,  here  rivals  its  South 
African  series  in  interest :  B.  ceroplasta  Melv.,  Jcurrachensis  Sowb., 
and  persica  E.  Sm.,  are  all  endemic.  Natica  abounds  ;  so  do 
Cerithiidce,  Littorinidce,  and  allied  small  families,  the  Rissoidce 
being  especially  interesting.  In  Turritella,  T.  fidtoni  Melv., 
discovered  at  Orrnara,  is  now  found  larger  and  more  generally 
distributed  on  the  Mekran  Coast  ;  man)7  endemic  Trochidce 
likewise  occur,  but  few  Hcdiotis,  Fissurellce,  or  Patella*.  Two 
Siphonaria  (Jcurrachensis  Sowb.,  and  basseinensis  Melv.)  from  the 
coasts  of  India  are  peculiar.  Among  the  Scaphopoda,  Gadulus 
possesses  two  or  three  curious  forms,  and  Dentalium  abounds. 
The  Polyplacophora  are  hardly  seen,  indeed  we  have  no  occurrences 
in  our  Catalogue ;  but,  on  the  other  hand,  the  Tectibranehiates  are 
very  well  represented,  many  new  kinds  being  chronicled,  and 
there  being  still  some  which,  for  want  of  proper  material,  we  are 
compelled  to  leave  untouched  for  the  present.  Indeed,  this  is  the 
case  in  other  Orders  as  well. 

We  wait  to  give  a  resume  of  the  Pelecypoda  until  they  are 
linally  worked  out,  aud  we  hope  their  enumeration  will  form  a 
second  part  of  our  paper,  at  no  very  distant  date. 

The  following  are  the  titles  of  the  chief  works  and  papers 

bearing  on  this  subject  during  the  last  45  years  : — 

1^04.    AbBBOBOMBIE    (Alexander). — The   Common    Shells   of     the 
Bombay  shore.     Joum.  Bombay  Soc.  N.  II.  viii.  pp.  212- 
221  &  335-346. 

L867.  Blaotobd  (W.   T.). — Description    of    Trawadia,  n.  gen. 
Joum.  Asiat.  Soc.  Bengal,  vol.  xxxvi.  pt.  2,  pp.  50-57. 

lbOS.  Id. — Fairbankia,  a  new  genus  and  species  of  Rissoidse  from 
W.  India.     Ann.  Nat.  Hist.  ser.  I.  vol.  ii.  pp.  399-401. 

[N.B.  Nine-tenths  of  Mr.  Blanford's  writings  <>n  the  JMollusean Fauna  of  India  deal  with   the   Terrestrial  and  Fluviatile 

species    alone,    and     I  he   same  may    be     said   regarding  the 

papers  of  Ins  brother,  the  hit t    Mr.  II.  F.  Blanl'ord,  F.li.S.j 
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1891.  Fischer   (Dr.   Paul). — Liste  de  Coquilles    recueilles    par 
M.  F.  Houssay  daus  le  Golfe  Persique.    Jouru.  de  Conchy  1. 

xxxix.  pp.  222-230. 
The  enumeration  of  a  small  collection  made  near  Bander- 

Bouchir  (Bushire),  Persian  Gulf,  thirty-three  species  in  all, 
of  which  six  remain  doubtful  as  to  name. 

(See  also  Woodward,  S.  P.) 
1892.  Gellatly,  A.— The  Pearl   Molluscs  of  the  Persian  Gulf. 

P.  Phys.  Soc.  Edinb.  xi.  pp.  30-31. 
1665.  Issel    (Arturo). — Catalogo    del    Molluschi    raccolti    della 

Missione  Italiana  in  Persia.     Mem.  delle  Reale  Accademia 
della  Scienze  di  Torino,  ser.  ii.  vol.  xxiii.,  1865. 

[Mainly  giving  an  account  of  but   17  species,  collected  by 
G.  Doria  and   Philippi  at  Bunder  Abbas  and  the  island 
of  Ormuz.] 

1874.  Von  Martens  (Dr.  £.). — Ueber  VorderasiatischeConchylien. 
Cassel,  1874. 

[An  enumeration  of  forty-nine  species  of  Mollusca  collected 
at  Bushire  by  Dr.  Haussknecht.] 

1893.  Melvill(J.  C.)and  Abercroiibie  (A.). — The  Marine  Mol- 
lusca of  Bombay.     Mem.  Manch.  Soc.  ser.  4,  vii.  pp.  17-51. 

1893.  Melvill  (J.  C.) — Descriptions  of  twenty-live  species  of 
Marine  Shells  from  Bombay.     Op.  cit.  vii.  pp.  52-61,  1  pi. 
Reprinted  in  J.  Bombay  Soc.  viii.  pp.  231-245,  1  plate. 

1S94.  Id. — Description  of    a  new  species  of  Engina  (E.  epidro- 
midea)  from  Bombay.     P.  Malac.  Soc.  London,  i.  p.  162, 

1896.  Id. — Descriptions  of  new  species  of  niiuute  Marine  Mollusca 
from  Bombay.  P.  Malac.  Soc.  Loud.  ii.  pp.  108-116,  1  pi. 
Reprinted  in  J.  Bombay  Soc.  xi.  pp.  406-514,  1  pi.  (1898). 

1897.  Id. — Description  of  Plecotrema  sykesii,  n.  sp.,  from  Karachi. 
P.  Malac.  Soc.  Loud.  ii.  p.  292,  fig. 

1897.  Id. — Descriptions    of  thirty-four    new  species  of  Marine 
Mollusca  from  the  Arabian  Sea,  Persian  Gulf,  and  Gulf  of 
Oman.     Mem.  Manch.  Soc.  xli.  no.  7,  pp.  25,  2  pis. 

1898.  Id. — Further  investigations  into    the  Molluscan  Fauna  of 
the  Arabian  Sea,  Persian  Gulf,  and  Gulf  of  Oman,  with 
descriptions  of  forty  species.  Mem.  Manch.  Soc.  xlii. 
no.  4,  pp.  40,  2  pis. 

1898.  Id. — Description  of  a  new  Strombus  from  the  Mekran  coast 
of  Baluchistan.     Op.  cit.  pp.  37-38. 

1899.  Id. — Notes  on  the  Mollusca  of  the  Arabian  Sea,  Persian 
Gulf,  and  Gulf  of  Oman,  mostly  dredged  by  Mr.  F.  W. 
Townsend,    with     descriptions    of     twenty-seven    species. 
Ann.  Nat.  Hist.  iv.  pp.  81-101,  pis.  i.  &  ii. 

1899.  Id.  &  Standen,  E,.     Description  of  Conus  clytospira,  sp.  n., 
from  the  Arabian  Sea.     Ann.  Nat.  Hist.  iv.  pp.  461-463. 

1887.  Murray  (J.  A.).— The  Conchology  of  the  Siud  Coast.     Ind. 
Ann.  i.  pp.  26-28. 

[No  new  forms  mentioned.] 
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1875.  Neyill  (Geoffrey  &  Hugh). — Descriptions  of  new  Marine 
Mollusca  from   the    Indian  Ocean.     Journ.    Asiat.    Soc. 

Bengal,  xliv.  pt.  2,  pp.  83-104,  pis.  vii.  &  viii. 
[Drillin  lucida,  Clathurella  smithi,  lemniscata,  from  the  Persian 

Gulf;  Mangilia fulvocinia,  fairbariki,  Clathurella  pcrplexa, 
Oyihara  gradata,  Marginetla  inconspicua,  from    Bombay  ; 
JS\tssa  obesa  from  Kutch,  described  and  ligured.] 

18b4.  Iid. — Descriptions  of  new  Mollusca  from  the  Indian  Ocean, 
bv  G.  &  H.  Nevill.      Journ.  Asiat.  Soc.  Bengal,  xliii.  pt.  2, 

pp.  21-30. 1885.  Nevill  (Geoffrey). — Hand-list  of  Mollusca,  Indian  Museum, 

Calcutta.     Part    ii.    Gastropoda :    Prosobranchia — Neuro- 
branchia,  cont.    Calcutta.    Printed  by  order  of  the  Trustees, 
1885. 

[Contains  descriptions  of  many  Rissoidce,  Liltorinidce,  and 

Plana.vidce  in  the  Museum,  some  collected  by  Mr.  "W.  T. Blanford,  G.  Nevill,  and  others  at  Gwadur,  Mekran  Coast, 
Tumb  Id.,  Persian  Gulf,  &c] 

1877.  Smith  (Edgar  A.).— Ann.  Nat.  Hist.  [4]  xix.  p.  226  sqq. 
[In  this  paper  many  Terebrw,  collected  by  Col.  Pelly  in  the 

Persian  Gulf,  are  described. J 

18S2.  Id.— Ann.  Nat.  Hist.  [5]  x.  p.  206  sqq. 
[Various  Pleurotomidse,  including  P.  soror,  albicaudata,  and 

Ht'icandreivi,  from   the   Persian    Gulf  and    Arabian    Sea, 
described.] 

1884.  Id. — Diagnoses   of   new    Species    of   Pleiirotomidcr   in    the 
British  Museum.     Ann.  Nat.  Hist.  [5]  xiv.  p.  317  sqq. 

[Here  Drill ia  portia,  pupiformis,  scitula,  Clathurella  horneana, 
&c.  from  the   Persian    Gulf,   and   P.  lucida,  Bombay,  are 
described.] 

1887.  Id. — Description  of  Conns  milesi,  from  Maskat.     Journ.  of 
Conch,  v.  p.  244. 

1888.  Id. — Diagnoses   of   new   species   of    Pleurotomidce  in  the 
British  Museum.     Ann.  Nat.  Hist.  [6]  ii.  p.  300  sqq. 

[Drillia  crassa.  Mangilia  fortistriata,  Bombay,  and  Mangilia 
recta,  Persian  Gulf,  described.] 

1894.  Id. — Report  upon  some  Mollusca  dredged  in  the  Bay  of 
Bengal  and  the  Arabian  Sea.1     Ann.  Nat.  Hist.  [6]  xiv. 
pp.  137  sqq.,  &  3(16-368,  3  plates. 

[Contains   descriptions,    inter    alia,    of    Mure.v    malabaricus, 
Nassaria  coromandelica,  Lacuna  indica,  Sigaretus  hmr,  &c.  ] 

1 895.  In. — Report  upon  Mollusca  dredged  in  the  Bay  of  Bengal 
and  the  Arabian  Sea  in  1893-94 *.  Ann.  Nat.  Hist.  [6] 
wi.  pp.  1   in.  2  plates. 

|  Mostly  abyssal  species,  from  the  Bay  of   Bengal  and  Ceylon, 
MTV  Eew  from  the  Arabian  Sea. 

1895.  J u.—  Ditto,  in  1894-1)5  '.     Ann.  Nat.  JIM.  |  6]  xvi.  pp.  262- 265. 

1  These  collections  were  obtained  bj  H  M    Indian   Marine  Snrvm   ateamer 
[nveetigator,'  under  the  command  of  Oommdr,  0.  P.  Oldham,  K..N. 
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1896.  Smith  (Edgar  A.). — Descriptions  of  new  Deep-Sea  Mollusca. 
Ann.  Nat.  Hist.  [6]  xviii.  p.  367  sq</. 

\_Natica  abymcola  described  from  Cutch.] 
1899.  In. — Natural  History   Notes   from   H.M.  Indian    Marine 

Survey  Steamer  '  Investigator,'  Commander  T.  II.  Heming, 
B.N. — No.  I.     On  Mollusca  from  the  Bay  of  Bengal  and 
the  Arabian  Sea.     Ann.  Nat.  Hist.  [7]  iv.  pp.  237-251. 

[Mostly  from  South  Indian  Ocean.] 
1894.  Sowerby  (George  B.). — Descriptions  of  nine  new  Species  of 

Shells.     Proc.  Mai.  Soc.  Lond.  i.  pp.  214-217. 
[C'onus  elegans  from  Persian  Gulf,  Pecten  toivnsendi  and  Shmetta 

fcwachensis   from    Karachi,   all    collected   by   Mr.   F.   W. 
Townsend,  described.] 

1894.  In. — Descriptions  of  four  new  Species  of  Shells  from  the 
Persian  Gulf  and  Bay  of  Zaila.     Op.  cit.  i.  pp.  160-161, 
1  plate. 

\_CanceUaria  paucicostata,  Donax  town$endi.~\ 
1895.  Id. — New  Species  of  Shells  from  Karachi  and  the  Mekran 

Coast  collected  by  Mr.  F.  W.  Townsend.  Op.  cit.  i. 

pp.  278-280,  1  plate. 
\_Alangilia  townsendi,  Bullia  nitida,  Niso  venosa,  Enida  toivns- 

endi, Minolia  gradata,  Spondylus  e.vilis,  and  Meretrix  tumida.~\ 1856.  Woodwaed  (S.  P.). — A  Catalogue  of  Mollusca  collected  at 
Karachi  by  Major  Baker,  1850;  numbering  about  100 
species.     Manual  of  the  Mollusca,  ed.  ii.  p.  73. 

[This  catalogue  is  also  given  in  full  by  P.  Fischer  (Man.  de 
Conchyliologie,  p.  100,  1887.] 

We  have  restricted  the  area  embraced  in  these  investigations  to 
the  entire  Persian  Gulf,  Gulf  of  Oman,  and  that  portion  of  the 
Arabian  Sea  lying  north  of  an  imaginary  line  running  obliquely 

from  Ras-el-Hadd,  S.E.  of  Maskat.  to  Panjim  on  the  Indian  coast '. 
This  will  include  not  only  Bombay  and  Eatnagiri,  but  also  the 

Anurias  Bank  and  that  portion  of  the  Eastern  Telegraph  Co.'s  Cable 
that  was  examined  by  Mr.  Townsend  and  Captain  Tindall  in  1899, 
with  such  very  successful  results.  Since  the  coasts  of  Arabia,  from 

Ach-n  to  Ras-el-Hadd,  with  its  contiguous  seas,  have  not  yet  been  in 
the  least  explored  scientifically.it  seems  useless  to  propound  Lat.l5° 
N.  as  the  boundary,  as  we  had  at  one  time  contemplated. 
We  would  further,  for  the  sake  of  convenience,  propose  three 

subdivisions,  as  follows  : — 
(i)  P.G.     The  whole  Persian  Gulf,  including  the  Gulf  of  Oman, 

with  Maskat  and  Jask,  bordered  to  the  East  by  Loug.  59° 48' E. 
(ii)  M.C.     The  Mekran  Coast  of  Persia  and  Baluchistan,  between 

Long.  59   48'  E.  and  the  River  Hab. 
(iii)  I.    The  Coast  of  Continental  India,  from  East  of  River  Hab, 

abutting  on  Karachi,  sav,  Long.  66°  40'  E.,  S.E.  to  Panjim, 
Lat.  15°  50'  N.,  Long.  74   E. 

1  From  Lat.  22°  34'  N.,  Long.  ol°  48'  E.  v,  Lat.  1.3    .V)'  N.,  Long.  74°  E. 
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At  oar  request,  the  following  particulars  have  been  kindly 
drawn  up  by  Mr.  Townsend  of  the  chief  places  exploited  by  him 
during  the  past  ten  or  more  years,  starting  from  Karachi,  and 

finishing  with  Eeshire  and  Fao,  at  the  head  of  the  Persian  G-ulf. 

(A.)  Karachi  Harbour. 

This  is  essentially  a  backwater  harbour,  in  area  about  20  square 
miles,  the  navigable  portion  of  which  is  small  and  consists  of  a  deep 
channel,  about  ̂   to  \  a  mile  wide,  running  inland  some  3  miles 
from  the  entrance,  the  remainder  being  mud-flats  of  great  extent 
intersected  by  numerous  creeks.  This  is  the  one  locality  which 
has  been  most  thoroughly  worked,  both  as  regards  dredged 

specimens  and  those  to  be  found  above  low-water  mark,  a  short 
description  of  it  having  already  been  given  in  the  Memoirs 
and  Proceedings  of  the  Manchester  Literary  and  Philosophical 
Society,  vol.  slii.  Part  2,  1897-98.  Of  the  numerous  mouths 
of  the  Indus  south  of  Karachi,  only  two  have  been  worked  and 
these  only  very  slightly,  viz.  :  the  Hajamro  about  50  miles,  and 
the  Dubba  30  miles  S.S.E.  of  Karachi.  At  the  former,  large 
quantities  of  dead  specimens  of  two  kinds  of  Phdlas  were  found, 
and  doubtless  living  specimens  could  have  been  obtained  at  the 
same  place  if  time  had  admitted  of  digging  in  the  hard  thick  black 
mud ;  there  were  several  other  species  of  dead  bivalves  at  the  same 

place,  and  also  at  the  water's  edge.  On  a  very  low  tide,  many 
fine  living  specimens  of  Bullia  JcurracTiensis  Sowb.  were  found. 
The  ground  at  both  these  places  is  chiefly  hard  sandy  mud  with 
patches  of  clean  sand.  Going  west  from  Karachi,  the  first  part  of 
the  coast  examined  was  Eas  Kuchar,  distant  about  55  miles.  The 
coast  here  is  of  hard  sandstone  rocks,  and  though  a  whole  afternoon, 
on  a  very  low  tide,  was  spent  here  no  shells  were  obtained,  even 
the  most  common  forms  not  being  found. 

(B.)  Mel-ran  Coast. 
Ormara,  or  Has  Ormara,  is  a  mountain  1550  feet  high,  7  miles 

Ion?  east  and  west,  2  miles  being  its  greatest  width  north  and 
south;  it  is  joined  to  the  mainland  by  a  low  sandy  spit  14  mile 
wide,  and  on  this  spit  is  situated  the  village  of  Ormara,  containing 
a  population  of  about  3000  inhabitants,  chiefly  fishermen.  The 
Government  of  India  have  a  Telegraph-station  here,  the  telegraph 
land-line,  which  is  laid  from  Karachi  to  Task,  passing  through. 
I>'  dging  has  been  done  in  the  bays  on  both  sides  of  the  village, 
but  the  bottom  is  a  hard  clay-mud  from  which  good  results  are 

seldom  obtained:  young  Bullia  hurrachensis,  /»'.  nitida  Sowb., 
Meretrix  tumida  Sowb.,  are,  however,  ft. mid  here.  Between  the 
tide-marks  the  ground  ia  chiefly  hard  sand  or  muddy  sand;  and  it 
is  on  the  clean  sand  thai  the  pretty  BuUia  ceroplatta  Nfelv.  is 
found,  also  Bullia  malabarica  BCanley,  bul  little  else  of  interest. 

Has  Band,  23  mile-  weal  of  Ormara.  A  small  river,  dry  except 
during  the  rains,  comes  out    here.      In   the  sand  and   mud  at   the 
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mouth  are  to  be  found  numerous  dead  bivalves,  while  on  the  rocks 
which  jut  out  from  the  high  land  on  the  east  side  of  the  river,  are 
a  few  of  the  commonest  species  of  univalves,  none  of  which  were 
worth  collecting. 

Astola  Island,  40  miles  west  of  Ormara,  is  in  appearance  very 
like  the  Ormara  headland  on  a  small  scale,  being  a  little  over 
2  miles  long  east  and  west,  half  a  mile  wide  north  and  south,  and 
only  213  feet  high ;  it  is  about  15  miles  from  the  nearest  point  on 
the  mainland.  The  island  rises  perpendicularly  out  of  the  sea, 

except  at  the  north-west  end,  where  there  is  a  small  sandy  bay,  at 
one  corner  of  which  is  a  low  ledge  of  rocks,  uncovered  at  low  tides. 
These  have  been  well  searched  ;  but  beyond  fine  specimens  of  the 
ordinary  Oyjarcece  (C.  arahica,  C.  turdus,  C.  ocellata,  C.  pallida),  and 
the  usual  common  species  met  with  ou  most  rocky  places,  nothing 
was  found.  Five  miles  south  of  the  island  is  a  rocky  shoal,  called 
Webb  bank,  with  3  fathoms  on  it  at  low  tide.  The  bottom  between 
the  shoal  and  the  island  is  very  uneven  and  rocky,  the  very  worst 
kind  there  is  to  dredge  on.  A  few  short  drags  were,  however,  made 
here  some  years  ago,  and  some  nice  things  obtained,  amongst  them 
one  or  two  new  species,  but  at  the  expense  of  the  heavy  iron 
dredge,  which  was  smashed  to  pieces. 

Gwadur,  130  miles  west  of  Ormara,  is  very  much  like  that  place, 
having  two  large  bays  formed  by  a  long  narrow  isthmus  of  sand, 

joining  on  to  a  high  hammerhead-shaped  headland  270  feet  high. 
The  town  of  Gwadur  is  of  considerable  importance  owing  to  the 

trade  which  is  carried  on  by  native  craft  to  Indian  Ports,  there 
being  a  good  caravan  track  to  the  Port  through  the  mountains 
from  the  Kej  Valley,  &c.  The  British  India  inail-steamers  call 
here  once  a  fortnight,  both  going  up  and  returning  from  the  Gulf. 
The  land-line  telegraph  from  Karachi  to  Jask  passes  through  here. 
The  sea-bottom  in  the  bays  is  hard  blue  clay,  much  the  same  as  in 
the  Ormara  bays,  the  few  species  obtained  being  common  to  both 

places. Charbar,  110  miles  west  of  Gwadur,  is  the  first  place  we  have 
so  far  spoken  of  that  can  be  called  really  good,  from  the  shell- 

collector's  point  of  view.  The  village  itself  is  of  small  importance, 
containing  some  few  hundred  inhabitants,  mostly  Balochis  and 
Khojas,  the  chief  industry  being  the  manufacture  of  matting  from 
the  pish  palm. 

Charbar  Bay  proper  is  a  great  bay,  7g  miles  wide  east  and  west 
and  12  miles  deep  north  and  south,  the  depth  of  water  being  8  fins., 
to  3  or  4  at  the  head.  The  nature  of  the  bottom  varies  consider- 

ably :  across  the  mouth  of  the  bay,  or  between  the  east  and  west 
points,  only  a  few  short  drags  with  the  dredge  have  been  made, 
when  patches  of  clear  sand  alternating  with  others  of  soft  black 
mud  were  met  with  ;  both  bottoms  yield  good  results,  as  will  be 
seen  from  the  Catalogue,  the  species  from  the  different  bottoms 
being  quite  distinct.  This  bay  is  quite  well  worth  carefully 
working,  and  no  opportunity  is  missed  of  putting  the  dredge  over, 
when  going  to  or  leaving  Charbar. 
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The  little  bay  inside  the  large  one,  and  near  which  the  village 
is  situated,  has  a  clean  sandy  bottom,  and  this  from  a  depth  of 
2  to  5  fathoms  has  been  carefully  dredged  over,  with  the  result 
that  several  new  species  have  been  discovered  and  added  to  the 
List.  From  the  sandy  shore  that  has  been  examined,  nothing  has 
been  obtained,  while  the  rocky  point  on  the  east  corner  of  the  bay 
is  rich  in  some  forms,  particularly  cowries  and  cones — 10  species 
of  the  former  and  9  of  the  latter  having  been  found  here,  the 
names  of  which  appear  in  the  List.  To  the  south  of  this  point  in 
7  fathoms  one  drag  was  made,  but  the  ground  was  too  foul  for  the 
dredge  though  otherwise  good,  the  single  drag  resulting  in  examples 
of  two  or  more  new  species.  We  also  dredged  to  the  north-east  of 
the  big  bay  off  Tiz  Valley,  which  is  I  believe  the  only  place  on  the 
coast  that  retains  its  original  name,  or  at  least  the  name  it  went  under 
when  Alexander  the  Great  passed  along  the  Mekran  Coast,  leading 
his  army  inland,  the  fleet  accompanying  off  the  coast.  In  Tiz  Valley 
itself  are  the  ruins  of  what  at  one  time  must  have  been  a  city 
of  considerable  size,  the  graves  on  the  surrounding  hills  are  very 
numerous  :  I  have  dug  up  many  of  them  hoping  to  find  something 
in  the  shape  of  seals  or  money  that  would  help  to  identify  the  period 
to  which  they  belonged.  Off  this  valley,  in  5  fathoms,  I  have 
dredged  with  no  success,  the  bottom  being  coarse  saud  with  overfalls 
or  loose  boulders  and  stones.  One  peculiar  thing  will  be  noticed 
on  reference  to  the  List,  viz.,  that  several  of  the  species  found  at 
Charbar  have  also  been  found  at  Muscat,  and  nowhere  else  ;  and 
this  is  the  more  remarkable  as  the  two  places  are  150  miles  apart, 
the  depth  of  water  between  them  being  in  places  as  great  as  1900 
fathoms. 

Jasl;  165  miles  west  of  Charbar,  which  may  be  considered  the 
western  extreme  of  the  Mekran  Coast,  or  commencement  of  the 
Gulf  of  Oman,  has  been  fairly  well  exploited  for  shells,  both  on 
the  adjacent  shores  and  by  dredging,  with  moderate  success. 
Many  of  the  Charbar  species  are  repeated  here,  both  places  being 
in  many  respects  very  similar  in  character.  Charbar  has,  however, 
the  advantage  in  the  number  of  species  found.  On  the  rocky 
ledge  off  .Task  Point,  which  dries  at  low  tide,  numbers  of  Oyprcea 
arabica  and  C.  turdus  are  to  be  found,  and  two  or  three  common 
cones  such  as  O.  tcmiatus  and  C.  minimus,  but  very  little  else 
except  the  common  rock-creatures  which  are  met  with  almost 
everywhere.  Between  the  rocky  point  and  the  clean  sandy  beach 

forming  Jask  bay,  where  is  the  usual  landing-place,  the  fore-shore 
is,  for  about  200  yards,  composed  of  dirty  muddy  sand,  and  it  is 
here  that  many  of  the  creatures  mentioned  in  the  List  are  found, 
amongst  them  being  Beveral  Bpecies  new.  On  the  clean  sandy 
beach,  as  at  Charbar,  nothing   has  been  found.      Three  miles  north 
of  the  landing-place  is  a  small  salt-water  creek,  the  entrance  to 
which  dries  at  very  low  tides,  when  mud-banks  of  considerable 
extent  are  exposed  s  on  these  are  found  numbers  of  dead  bivalves, 
as  is  the  case  a  I  the  mouths  of  all  the  creeks  on  I  lie  Mekran  <  'oast. 
At  the  mouth  of  the  creek  at  high-water  mark  the  beach,  al  a  little 

Pboo.  Zooi.    <■< .     1901,  Vol.  11.  No,  AMI.  22 



338  arassns.  mf.t.vtt.t,  \xn  standex  ox  [June  18, 

distance,  presents  a  very  pretty  pink  appearance  caused  by  large 
quantities  of  dead  specimens  of  Umbonium  vestiarum  Linn,  having 
been  washed  up  there ;  living  specimens  can  be  obtained  in 
any  quantity  and  many  varieties,  by  dredging  in  3  to  6  fathoms 
off  the  north  of  the  creek.  In  .Task  bay  itself,  the  bottom 
is  a  hard  muddy  sand  and  hardly  worth  dredging  over,  as,  with 
few  exceptions,  the  same  species  found  there  can  be  collected 
with  less  trouble  at  low  tides  on  the  small  stretch  of  muddy 
beach  mentioned  above.  Four  miles  west  of  the  point  is  Mason 
Shoal,  a  coral  patch  of  small  extent :  this  has  been  well  dredged 
over  and  a  good  many  things  obtained,  none  however  of  any 
interest.  Conns  querdnw  and  C.  tessellatus  L.,  both  the  orange 
and  brown  varieties,  are  plentiful  here.  The  Government  Sub- 

marine cables  between  Karachi  and  Bushire  land  here,  the 
Telegraph  Staff  being  accommodated  in  a  large  imposing  looking 
stone  building.  There  are  also  barracks  for  about  200  Native 

troops,  these,  like  the  Telegraph-building,  having  been  built  by  the 
Indian  Government.  At  the  present  time  there  are  about  40 
British  Indian  soldiers  stationed  here  under  a  Native  Officer,  to 
protect  the  Telegraph  Staff  in  case  of  a  rising  amongst  any  of  the 
surrounding  tribes,  which  is  always  more  or  less  imminent.  The 
Native  village  is  small  and  insignificant,  and  there  is  little  or  no 

trade,  though  the  British  Indian  mail-steamers  call  once  a  fortnight 
both  on  the  upward  and  downward  trip  to  the  Gulf. 

In  concluding  the  remarks  about  the  Mekran  Coast,  it  may 
be  said  that  the  sea-bottom  has  not  been  anywhere  dredged  over 
at  a  greater  depth  than  100  fathoms,  and  only  in  one  or  two  places 
beyond  50  fathoms,  inside  which  the  Government  Submarine 
Telegraph-cable  is  laid.  The  bottom  is  generally  a  stiff  blue  clay 
or  mud,  with  occasional  patches  of  thin  black  mud,  the  former 
yielding  a  very  small  return  for  the  most  careful  dredging  ;  in 
the  soft  black  mud  more  specimens  are  generally  obtained. 

On  the  cable  itself  there  is, as  a  rule,  very  little  shell-growth ;  when 
it  does  occur,  it  is  generally  when  the  line  passes  near  rocky  patches 
or  submerged  reefs.  A  few  specimens  of  Eostellaria  curta  Sow  b. 
have  been  dredged  inside  the  oU-fathoms  line,  but  as  dead  specimens 
of  this  are  plentiful  all  along  the  coast,  is  is  probable  that  they 
would  be  found  in  numbers  at  a  greater  depth.  In  some  places 
numbers  of  young  Murex  mdiabariem  Sm.  have  come  up  adhering 
to  the  telegraph-cable,  so  that  adult  specimens  of  this  species 
must  be  plentiful  in  the  neighbourhood.  The  only  other  large 
species  found  is  Murex  ternispina,  which  seems  to  be  common 
from  3  to  50  fathoms. 

(C.)   Gulf  of  Oman. 
Proceeding  west  from  the  Mekran  Coast,  the  next  locality  to  be 

described  is  the  Gulf  of  Oman,  which  may  be  said  to  lie  within 
the  following  limits,  namely:  on  the  south  and  east,  a  line  drawn 
from  Jask  to  Muscat,  and  on  the  north  one  from  Mussandam  Id. 
due  east  to  the  Persian  coast. 
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In  October  last  a  rough  survey  was  made  by  the  Indian 

Government  Telegraph-steamer  'Patrick  Stewart'  (Capt.  W. 
A.  Tindall),  outside  the  100-fathoms  contour,  between  Jask  and 
Muscat,  including  the  great  bight  to  the  south  and  west  of  the 
direct  line  between  those  two  places.  184  soundings  were  taken, 

the  greatest  depth  attained  being  1785  fathoms  (mud)  in  lat.  24° 

12'  N.,  long.  5S°  32'  E. 
Except  on  the  direct  course  between  Jask  and  Muscat,  no 

soundings  were  taken  at  night,  the  strong  currents  experienced  in 
those  localities  rendering  it  impossible  to  obtain  correct  positions 
for  each  sounding  when  the  land  was  not  visible. 

The  procedure  followed  was  to  put  down  a  mark-buoy  at  dusk, 
when  the  last  position  was  taken,  and  then  to  anchor  the  ship  close 

to  it  with  a  large  deep-sea  trawl,  and  in  the  early  morning  draw  it 
over  the  bottom  by  steaming  ahead  or  astern  for  about  an  hour.  In 
this  way  a  good  deal  of  material  was  collected,  and  all  the  shells 
have  been  sent  to  Mr.  Cosmo  Melvill,  who,  as  opportunity  offers, 
is  working  them  out. 

A  fish-trap  was  each  time  attached  to  the  moorings  of  the  mark- 
buoy,  and  by  this  means  some  fish,  crabs,  &c,  were  obtained, 
which  have  been  sent  to  the  British  Museum.  Mr.  Boulenger, 
F.B.S.,  has  written  a  short  paper  on  them  which  will  be  published 

in  the  '  Annals  and  Magazine  of  Natural  History.' 
The  following  are  the  positions  where  the  trawl  was  put  down, 

with  the  soundings,  &c.  noted  : — 

Lat.  25°  22'  N.    Long.  57°  47'  E.    Soundiug  225  fms.;  bottom  mud. 
„     25    24  „      57    27  „  243  „ 

14  „  198  „  ,,     &  mud-worms 
03  „  500  „ 
56  „  225  „ 
5  „  179  „  „        &  dead  shells 
35  „  205  „ 
05  „  142  „ 

The  drag  made  in  .500  fathoms  unfortunately  was  without  much 
result,  as  the  net  fouled  the  frame  of  the  trawl  in  lowering. 

The  following  temperatures  of  the  sea-bottom  were  observed  : — 

53°  at  425  fms.    60°  at  230  fms.    51°  at  500  fms.    62°  at  205  fms. 

37°  at  1495  fms.     45°  at  700  fms.     Surface  temperature  84°. 

Muscat  (Maskat). — Several  days  were  spent  dredging  in  and 
near  Muscat  Cove,  in  from  5  to  20  fathoms,  with  very  good 
results.  The  bottom  varies  considerably  in  nature — shingle,  coarse 
sand,  fine  sand,  muddy  sand,  and  weeds,  sandy  mud,  and  mod,  all 
being  met  with  on  the  ground  dredged  over.  It  would  be  difficult 
to  say  which  particular  kind  of  bottom  is  the  best  to  dredge  on, 

when,  as  in  this  case,  all  are  profitable  from  a  shell-collector's  point of  view.  One  of  the  most,  beautiful  shells  in  the  collection. 

larva Jhnbriolata  Melv.,  was  found  here  on  mud,  in  the  Cur  itself. 

Rubbatt  Qhaxira  or  Malcolm  Inlet.  —  Reference  to  the  Admiralty 

Chart  shows  thai  this  is  ;i  deep  inlet  about  •'»  miles  bride  at  the 
entrance,  and  running  inland  s.l  miles;  the  surrounding  shores  are 

25  31 
„   57 25  12 
„   57 24  49 
,,   56 24  21 
„   57 24  05 
.,   57 23  56 
,,   58 
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very  precipitous  except  where  the  few  little  sandy  bays  occur.  Near 
some  of  these  are  small  villages  consisting  of  a  few  loose  stone 
huts,  the  inhabitants  of  which  obtain  their  living  by  fishing. 

The  soundings  are  from  20  to  35  fathoms — a  few  casts  of  the 
dredge  have  been  made  here,  the  bottom  being  hard  sandy  mud ; 
the  shells  obtained  were  chiefly  dead  specimens,  some  of  which 
were  in  good  condition  and  have  proved  to  be  new  species. 

The  Government  of  India's  Submarine  cables,  from  Jask  to 
Bushire,  are,  in  the  Gulf  of  Oman,  laid  in  from  40  to  60  fathoms 
on  a  soft  muddy  bottom,  and  when  picked  up  in  any  part  for 
repairs  the  marine  growth  on  them  is  usually  found  to  be  slight, 

and  to  consist  chiefly  of  worm-cases. 

(D.)  Persian  Gulf. 

Henjam  Island. — A  large  rocky  island  5  miles  long,  north 
and  south,  and  about  2  miles  broad,  separated  from  the  great 
Island  of  Kishm,  on  the  north,  by  a  deep  narrow  channel 
l£  mile  wide.  The  usual  anchorage  for  vessels  is  close  in,  in 
5  to  8  fathoms,  off  the  spit  of  sand  on  the  extreme  north  of  the 
island.  Since  the  Government  cables  were  removed  from  here  in 

1881,  steamers  very  rarely  visit  the  island,  the  object  of  the  few 
that  do  call  being  to  lie  in  a  sheltered  anchorage  while  loading 
salt,  which  is  brought  in  small  native  craft  from  the  salt  caves  of 
Kishm,  distant  about  25  miles.  Large  native  craft  also  use  this 
anchorage  while  loading  salt.  The  reefs  and  sandy  beach  on  the 
north  and  west  sides  of  the  island  have  been  well  searched  for 

shells,  but  none  except  the  most  common  species  obtained.  At 
and  to  the  north  of  the  anchorage,  a  little  dredging  has  been  done, 
with  moderate  success.  In  the  very  thin  black  mud  met  with  in 
12  fathoms  a  mile  north  of  the  anchorage,  several  young  living 
specimens  of  Conus  elegans  Sow.  were  obtained  :  this  species  has 
not  been  found  in  a  living  state  anywhere  else,  though  dead  ones 
are  very  common  amongst  shingle  on  the  Jask  beach.  To  the 
north-east  of  the  island,  in  25  fathoms  (mud),  and  due  east 
in  15  fathoms  (sandy  mud),  a  few  short  drags  have  been  made,  but 
the  things  obtained  were  chiefly  dead  and  uninteresting.  A  few 
drags  have  also  been  made  to  the  west  of  the  island  in  6  to  15 
fathoms,  with  no  better  results. 

Jeziral  Nabiya  Tarnb  (or  Tumb). — A  small  rocky  island,  steep  all 
round,  the  soundings  being  30  to  50  fathoms  to  within  a  quarter  of 
a  mile.  The  coast-line  consists  of  low  rocky  cliffs  alternating  with 
small  sandy  bays.  Dredging  has  been  attempted  within  half  a  mile  of 
the  shore,  with  no  success,  the  bottom  being  rocky  and  uneven.  A 
heavy  iron  dredge  was  lost  here  owing  to  the  foul  bottom.  On 
the  sandy  beach  lar^e  quantities  of  dead  shells  are  washed  up,  most 
of  which  have  not  been  found  in  a  sufficiently  good  state  to  put.  in 
the  cabinet  or  include  in  the  List. 

Linja. — Dredging  has  been  done  on  several  occasions  at  and  near 
the  anchorage  here,  close  in  to  the  boat  harbour,  in  4  fathoms.  The 
bottom   is  hard    coarse   sand,  amongst  which  are  many  minute 
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species.  Further  off  the  shore,  in  deeper  water,  the  bottom  is  soft 
black  mud,  from  which  several  interesting  specimens  have  been 
obtained,  as  will  be  seen  from  the  List. 

Gais  (or  Kais)  Island. — An  oval-shaped  island,  about  8  miles 
east  and  west  by  4  north  and  south,  low-lying,  and  chiefly 
composed  of  dead  coral  and  sandstone.  Dredging  has  been  done 
on  the  north  with  little  or  no  success,  the  bottom  from  20  to  8 
fathoms  being  hard  muddy  sand,  with  loose  rocks.  On  the  south 
side  very  good  results  have  been  obtained,  the  coarse  coral-sand 
which  seems  to  extend  all  along  the  south  side  of  the  island, 
from  15  to  10  fathoms,  being  particularly  rich  in  many  forms, 
as  is  also  the  muddy  sand.  Stones  and  living  coral  are  found  close 
in,  in  5  to  10  fathoms. 

Hiadarabi  and  Shaikh  Shuaib  Islands. — The  former  in  shape 
and  formation  very  like  Gais,  only  much  smaller,  being  only  4  miles 
east  aud  west  and  2  north  and  south.  The  latter  is  consider- 

ably larger  than  either  Gais  or  Hindarabi,  being  about  13  miles 
east  and  west  and  2\  north  aud  south,  though  otherwise  much 
the  same.  Dredging  has  been  done  round  both  these  islands,  and 
the  bottom  found  to  be  similar  to  that  round  Gais,  the  same  species 
being  common  to  all  these. 

The  inhabitants  of  both  Gais  and  Shaikh  Shuaib  send  a  good 

many  boats  to  the  pearl-fishery  on  the  Arabian  side  of  the  Gulf. 
Pearl-diving  is  also  done  somewhere  close  to  the  island,  but  the 
exact  spot  where  the  pearl-oysters  are  to  be  found  appears  to  be 
kept  secret  by  the  inhabitants.  It  seems  to  have  been  a  custom 
formerly  to  land  quantities  of  oysters  near  the  villages,  when  the 
women  opened  and  examined  them  for  pearls.  About  12  years 
ago  I  saw  them  doing  this  near  the  village  of  Laz,  on  Shaikh 
Shuaib  Island ;  and  two  years  later  landed  and  examined  the  heaps 
of  empty  shells  and  refuse,  amongst  which  were  great  numbers  of 
Gyprcea  lentiginosa,  C.  turdus,  and  G.  Jwnbriata.  1  have  visited  the 
same  place  on  several  occasions  since,  but  there  did  not  appear  to 
be  any  fresh  heaps  of  shells.  At  Gais  Island  no  opportunity  has  yet 
offered  of  landing  to  examine  the  shell-heaps,  which  are  known  to 
be  there,  as  when  steaming  close  past  the  south  side  of  the  island 
a  couple  of  years  ago,  with  a  telescope  the  women  were  clearly 
to  be  seen  at  work,  opening  oysters. 

Bashire. — The  bottom  at  the  anchorage  here  is  soft  mud,  a  little 
of  which  lias  at  different  times  been  sifted  and  found  to  contain 

many  minute  species  of  shells,  most,  if  not  all,  of  which  have  been 
found  at  other  places  in  similar  kind  of  mud. 

Eiehire  (or  litshire). — This  is  the  place  where  the  Government 
cables  land,  and  is  situated  about  8  miles  south  of  the  liushiiv 
anchorage;  the  bottom  is  the  same  as  al  thai  place,  similar  species 
being  obtained  Erom  it. 

Government  Cables.  -The  single  cable  between  JRishin  and  Fao  is 
mostly  laid  in  30  I"  20  fathoms,  on  a  sofl  black-mod  bottom,  and 
when  picked  up  Ear  repairs  in  more  than  L0  Eathoms  of  water  it  is 
invariably  found  to  be  thickly  coated  with  shell  and  weed  growth  ; 
immense  qoantil  iei  ol  oysters  are  found  on  anv  part  thai  has  I   d 
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immersed  more  than  3  or  4  years,  the  common  species  being 
0.  imbricata  Lam.  From  Kishire  to  Jask  the  two  cables  are  in  30 
to  50  fathoms,  bottom  mostly  blue  mud,  the  shell  and  weed  growth 
being  considerable  in  most  places  where  they  have  been  laid  any 
length  of  time,  but  only  off  Mussandam  is  it  as  great  as  on  the  Fao 
cable.  The  original  Persian  Gulf  cable,  which  was  condemned  in 
1885,  was  picked  up  as  opportunity  offered  during  the  next  few  years, 
200  or  300  miles  being  recovered  after  I  joined  the  Department  in 
1887.  Unfortunately  I  took  no  interest  in  shells  at  that  time,  for 
there  has  never  been  such  a  good  opportunity  for  a  collector  since 
the  old  cable  was  all  removed.  Two  miles  an  hour  is  the  maximum 

speed  at  which  the  cable  is  wound  in,  and  when  recovering  this 
old  cable  it  often  took  6  and  8  men,  working  as  hard  as  they 
could,  to  shovel  the  shells  and  weed  overboard  as  it  came  in.  In 
recovering  one  length  of  about  20  knots,  hundreds  of  the  very 
pretty  Latiaxis  diadema  Sowb.  came  in,  and  I  saved  some  on  account 
of  their  beauty  to  give  away,  and  when  I  commenced  to  collect 
for  myself  I  found  1  still  had  a  couple  of  specimens.  Since  that 
time  not  a  single  example  has  been  procured. 

There  does  not  seem  to  be  anything  more  of  interest  to  say  about 
the  places  where  collecting  has  been  done,  but  any  one  wishing 
further  information  on  the  Gulf  generally,  might  find  all  they  want 

in  the  '  Persian  Gulf  Pilot,'  an  Admiralty  publication,  which  can  be 
obtained  from  J.  D.  Porter,  11  King  Street,  Tower  Hill,  London. 

F.  W.  Townsend. 

Mr.  B.  T.  Ffinch,  CLE.,  Director  General  of  Indian  Telegraphs, 

Captain  W.  A.  Tindall  of  the  s.s.  '  Patrick  Stewart,'  Mr.  Julian 
Adrian  O'Maley,  of  the  same  ship,  and  other  friends  of 
Mr.  Townsend,  have  aided  him  in  his  researches  by  all  means  in 
their  power ;  and  we  are  requested  by  him  to  say  that  had  it  not 
been  for  the  kindness  especially  of  Captain  Tindall,  ably  seconded 
by  all  his  officers  and  crew,  much  would  have  been  left  undone, 
notably  the  deep  soundings  and  dredgings  in  the  Gulf  of  Oman. 
We  would  take  this  opportunity  ourselves  of  thanking  Mr. 

Townsend  for  all  the  care  and  zeal  bestowed  by  him  in  the  col- 
lecting and  preserving  of  his  collections,  it  is,  indeed,  but  rarely 

that  they  come  to  hand  in  such  perfect  order.  And  we  must  also 
record  our  indebtedness  for  advice  and  assistance  to  Mr.  W.  T. 

Blanford,  F.R.S.,  Mr.  Edgar  A.  Smith,  F.Z.S.,  Mr.  Hugh  Fulton, 

Mr.  G.  B.  Sowerby,  F.L.S.,  Mr.  Alexander  Abercrombie,  Com- 
mander Shopland,  R.I.M.,  Mr.  W.  E.  Hovle,  F.R.S.E.,  Mr.  W. 

Neville  Sturt,  the  Rev.  Professor  Gwatkin",  D.D.,  and  Mr.  E.  R. Sykes,  F.Z.S.  Nor  must  we  forget  Mr.  Stephen  Pace,  who  examined 
with  much  care  the  whole  of  the  Columbellidse,  and  gave  us  the 
benefit  of  his  wide  experience  in  the  arrangement  of  this  difficult 
family,  which  we  have  followed  implicitly.  We  are  also  obliged 
to  Mr.  C.  Davies  Sherborn,  F.Z.S. ,  for  information  on  one  or  two 
points  of  nomenclature. 

Regarding  the  Classification  adopted  in  this  Catalogue,  we  have 
relied  on  the  generic  sequence  proposed   by  P.  Pelseneer  in  his 
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1  Introduction  a  l'etude  des  Mollusques ' l,  and  likewise  referred 
often  to  P.  Fischer's  '  Manuel  de  Conchyliologie,'  1887.  For  the 
character*  of  the  species  we  have  to  some  extent  followed  Tryon's 
'  Manual  of  Mollusca,'  so  admirably  continued  by  Dr.  H.  A.  Pilsbry, but  we  have  at  all  times  allowed  our  own  views  fair  latitude. 

Economy  of  space  being  imperative  we  have,  excepting  in  a 
few  isolated  instances,  omitted  all  synonymy,  but  nave  endeavoured 
in  every  case  to  give  the  name  sanctioned  by  the  laws  of  priority. 

Catalogue  of  the  Species. 

CEPHALOPODA. 

Order  DIBRANCHIATA. 

Suborder  OCTOPODA. 

Fam.  ARG0NAUTLD2E. 

Argonaut  a  hjlans  Soland. 

P.8.     Xorth  beach  of  Henjain  Island. 

GASTROPODA. 

Order  PROSOBRANCHIATA. 

Suborder  i.  DIOTOCAEDIA. 

(«)  Do  CO  GLOSS  A. 

Fam.  PatellidjE. 

Patella  (Scutellaria)  pica  Reeve. 

M.C.     Not  very  frequent,  but  no  special  locality  given. 

Helcioniscus  testudinarius  (L.) ;  Dall,  1871. 
Patella  testudinaria  L.  Syst.  Nat.  x.  p.  783. 
M.C. 

Helcioxiscus  novem-radiatus  Q.  &  G.  (Patella). 

1.     Bombay  (Abercrombie),  as  Patella  aster  Reeve. 

(b)  R  h  i  p  i  n  o  g  l  o  B  s  A. 

Sect.  i.  Zygobranchiata. 

Fam.  Fissurellidje. 

(JlAI'IllS    HUM  HAVANA   (Sowb.).        (  PHiiU  r<  ll'l    \/d\\\.    ill    pt.) 

I .     Bombay  ( Ah  roromhu  ). 

MM,,.   -  ■!.  Brig.   \.\vii.   (1893)   pp.  31  243,  and     L804)   m  a 

separate  publication. 
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Glyphis  funiculata  (Reeve). 
P.G.     Bushire. 
M.C.     Gwadur.     Charbar.     3  fathoms,  sand. 

I.     Karachi,  mouth  of  the  Indus. 
Var.  indusica  Eve. 

Var.  dactyJon  Rye. 

I.     Karachi.      Both  these  varieties    collected   by  the  late 
Major  Baker. 

Glyphis  jukesii  (Eeeve). 

Fissurella  jukesii  Eeeve,  Conch.  Icon.  f.  45,  1849. 
Fissurella  fimbriata  Reeve,  Conch.  Icon.  f.  104,  1850. 
P.G.     Gulf  of  Oman.     Mason  Shoals,  Jask. 
M.C.     Ormara  Bay. 
This  is  identified  without  much  doubt  as  identical  with  a  well- 

known  Australian  species. 

Glyphis  lima  (Sowb.). 

I.     Bombay  (Abercrombie). 

Glyphis  euppellii  (Sowb.). 
M.C. 

Glyphis  salebeosa  (Reeve). 

I.     Karachi,  particularly  near  the  mouth  of  R.  Indus. 

Glyphis  subeosteata  (Gray). 

M.C.     The  type  came  from  St.  Vincent.      Identified  with  a 
little  doubt. 

Glyphis  tenuisteiata  (Sowb.). 

P.G.     On  the  telegraph-cabb 

Glyphis  townsendi  (Meiv.) 
I.     Karachi. 
Allied  to  G.  corbicula  Sowb. 

Fam.  EmabginulidjB. 

Emabgintla  elongata  Costa. 

I.     Bombay  (Abercrombie). 
A  Mediterranean  and  Atlantic  species,  seemingly  very  widely 

distributed. 

Emaeginttla  eadiata  Gould. 

I.     Bombay  (Abercrombie). 
An  Australian  form. 

SUBEMABGINULA  NOT  ATA  (L.). 

Chjpidina  notata  Ad.  P.  Z.  S.  1851,  p.  87. 
I.     Bombay  (Abercrombie). 
The  West  Indian  habitat  is  probably  erroneous. 
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ElMULA  PROPINQUA  A.  Ad. 

P.G.  (W.  T.  Blanford). 

SCUTUS  UNGUIS  (L.). 

P.G.  &  M.C.     Fairly  general. 
I.  Bombay  (Abercromlne).  On  muddy  rocks  and  under  stones  ; 

extending  south  to  Eatuagiri,  Goa,  and  Panjim  (Lt.-Col.  if.  D. 
Olivier). 

Fam.  Haliotide-e. 

Haliotis  rufescens  Sowb. 

I.     Bombay  {Abercromhie),  rare,  extendiug  southwards  to  Ceylon. 

Sect  ii.  Azygobranchiata. 

Fam.  Stoma  tellid^e. 

Stomatella  elegans  Gray. 
I.     Karachi.     Found  under  rocks  at  low  tide. 

Stomatella  imbricata  Lam. 

I.     Karachi. 

Stomatella  sulcifera  Lam. 

I.     Karachi.     Both  these  last  occur  in  Col.  Baker's  list. 

Stomatia  dcplicata  Sowb. 

P.G.  Gais  (or  Kais)  Island,  10  fathoms.  Gulf  of  Oman, 
Maakat,  10—15  fathoms,  coral-sand. 

M.C.     Charbar.     Dead  shells  only,  but  fine  and  large. 

Stomatia  phymotis  Helbl. 

I.     Karachi. 

Fam.  CyclostrematidjE. 

Cyclostrema  carlnatum  H.  Ad. 

Hub.  P.G.  Lat.  26°  44',  long.  52°  30'.  On  telegraph-cable, 
40  fathoms,  sand  and  mud. 

Differs  from  its  congeners  in  greater  solidity  and  incrassate 
spiral  ribs.  It  is,  however,  undoubtedly  very  akin  to  0.  cingu- 
liferam  A.  Ad.,  from  Japan  and  the  Philippines;  this  latter  species, 
judging  from  our  examples,  showing  generally  less  boldness  in 
sculpture. 

Cyclostrema  cixgulatum  Dkr. 

P.G.  Gulf  of  Oman,  lat.  26°  23'  N.,  long.  54°  55'  E. 
25  fathoms,  sand. 

I.      Bombay  {Abercroru/>o  ). 

Cyclostrema  cinuuliferum  A.  Ad. 

L.     Karachi. 
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CYCLOSTREMA  EBURNEDM  Nevill. 

P.G.     Bushire,  Rishire,  Kishen  Island. 
M.C.     Charbar.     7  fathoms,  sand  aud  mud. 
Assuming  our  identification  to  be  correct,  we  fail  to  appreciate 

the  real  distinctness  of  this  species,  described  by  Nevill  from  the 
Bay  of  Bengal,  from  the  original  type  of  the  genus,  C.  cancellation, 

as  founded  by  the  late  Captain  Marryat  ',  Trans.  Linn.  Soc.  1818, 
vol.  xii.  p.  338. 

Cyclostrema  micans  A.  Ad. 

I.  Karachi.  Bombay  (Abercrombie),  under  name  Liotia  pul- 
chella  Dkr. 

Cyclostrema  ocrinium  \  sp.  n.  (Plate  XXII.  fig.  1.) 

C.  testa  umbilicata,  alba,  delicata;  anfractibus  quatuor,  quorum 
apicalis  vitreus,  mamillatus,  ad  apicem  ipsum  depressus,  apud 
saturas  paullum  canaliculatis  et  excavatis,  longitudinaliter 
arctissime  et  pidcherrime  costulatis,  costnlis  angulatis,  ad 

angulos  gemmulatis,  ultimo  anfractu  quinque-anguldto,  simul  ac 
circa  regionem  umbilicarem  fortiter  spiraliter  angulatim  gemmu- 
lifero,  deinde  costidis  longitudinalibus  in  umbilicum  ipsum 
descendentibus ;  apertura  circidari,  alba  ;  p>enstomate  extus  7-8- 
crenulato,  continuo;  margine  columella  ri  parum  versus  umbilicum 
extenso,  nitido,  albo. 

Alt.  2,  diam.  3  mm. 

Hob.  Persian  Gulf,  lat.  25°  44'  N.,  long.  52°  30'  E. ;  on  tele- 
graph-cable, at  40  fathoms,  mud  and  sand. 

This  exquisite  and  very  delicate  Cyclostrema  is  slightly  com- 
parable with  0.  anaglyptum  A.  Ad.,  from  Japan,  but  is  smaller, 

not  so  conical,  and  destitute  of  spiral  ribs.  The  longitudinal  rib- 
lets  are  very  close  and  fine,  say  26  in  number  on  the  basal  whorl, 
five-angled,  that  surrounding  the  umbilicus  at  the  base  being  the 
strongest  and  most  conspicuous.  Regular  rows  of  shining 
gemmae  on  the  costulse  at  the  point  of  the  angular  projections 
take  the  place  of  spiral  lira? ;  the  interstices  are  plain,  vitreous- 
white;  mouth  circular,  peristome  continuous,  outer  lip  crenulate  : 
columellar  margin  not  reflexed  over  the  umbilicus,  which  is  deep 
and  conspicuous. 

Cyclostrema  quadricarinatum,  sp.  n.     (Plate  XXII.  fig.  2.) 

C.  testa  depressa,  straminea,  umbilicata,  solidida;  anfractibus  34, 
apicali  depressulo,  vitreo,  cceteris  longitudinaliter  undique 
arctissime  sub  lente  tenuistriatis,  ultimo  rapide  accrescente,  acute 

quadricarinato  ;  peristomate  extus  sexangidato,  incrassato,  con- 
tinuo ;  operculo  corneo,  midtispirali. 

Alt.  1,  diam.  2*25  mm. 
Hab.  Gulf  of  Oman,  lat.  24°  49'  N.,  long.  55°  56'  E. 

225  fathoms,  sand  and  mud. 

1  Captain  Francis  Marryat,  R.N.,  the  famous  novelist,  only  known  to  have 
described  one  other  species — Mitra  ronatci,  from  the  Mediterranean. 

2  oKpis,  a  projection. 
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Highly  sculptured,  the  angle  minute,  the  whorls  being  3^-,  the 
upper  small,  the  body-whorl  larger  in  proportion,  four-keeled,  the 
carina  acute.  With  the  aid  of  a  lens  the  surface  is  seen  to  be 

longitudinally  extremely  shagreened  or  striate.  The  peristome  is 
continuous,  six-angled  externally,  aperture  round.  The  operculum 
is  present,  horny  and  multispiral.  The  nearest  ally,  C.  trl- 
carinatum  Smith,  from  W.  Africa,  we  have  compared  with  our 
species.  There  is  some  affinity,  but,  as  its  name  implies,  that 
species  is  but  three-angled  and  is  likewise  radiately  lirate. 

Cyclostrema  solariellum  Melv. 

P.G.  Fao.  Bushire.  Gulf  of  Oman,  lat.  26°  23'  N., 
long.  54°  55'  E.  25  fathoms,  mud ;  with  C.  oingulatum  but  much 
more  frequent. 

1.  Karachi,  fine  and  large.  Bombay  (Abercrombie),  only  worn 
examples,  from  one  of  which  the  type  was  described  in  1893. 

This  species  has  the  aspect  of  a  small  Torinia,  and  by  some 
malacologists  would  perhaps  be  relegated  to  that,  genus.  We 
await  examination  of  the  soft  parts  and  operculum  before  deciding. 

Cyclostrema  (Daronia)  subdisjuxctum  Ad. 

P.G.  Gulf  of  Oman.  Maskat.  15  fathoms,  muddy  sand  and 
loose  stones.  Always  local,  the  range  is  wide,  extending  from 
the  North  Arabian  Sea,  through  Cevlon,  to  the  Andaman  Isles 
(G.  H.  Boole;/). 

Fam.  LiotiidjE. 
Liotia  cidaris  Eeeve. 

I.     Angrias  Bank  (Gapt.  W.  A.  Tindall). 

Fam.  TrochidjE. 

Trochus  bicinctus  Phil. 

M.C.     Charbar.     3  to  7  fathoms,  sand. 
We  cannot  satisfactorily  locate  this  species. 

Trochus  (Infundibulum)  erythr.eus  Brocchi. 

Var.  persica  Fisch.,  J.  de  Conch,  xxxix.  p.  226,  1891. 

P.G.     Linjah.     3£  fathoms.     Noted  by  M.  F.  Houssay  in  the 
Gulf. 

.M.C     Charbar. 

TRocnus  (Infundibulum)  fcltoni  Melv. 

P.G.  At  the  entrance  to  the  Gulf  proper  through  the  Gulf  of 
Oman. 

Trochus  ( I\Fi\i)ii:ri.r\i  i  kotschyi  Phil. 

P.G.    Noted  as  abundant  at  Bushire  by  M.  Houssay. 

Ti.ik  iii  b  1 1  m  in  Dim  1,1  m  )  bad]  \i  rs  Ghn'el. 
P.O.,  .M.c.    Common  and  generally  distributed  on  rocks  at  low 

i  ide.     I  tredged  mosl  ly  young. 

I.     Bombay,  abundanl   (Aberorombie),    where    '/'.    hurastatui 
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Lam  probably  also  occurs.      Also  near  Goa  and  Panjim  (Lt.-Col.  H. 
D.  Olivier). 

Trochus  (Belangerta)  scabrosus  Phil. 

P.G.     Gulf  of  Oman,  Maskat.     10  fathoms  ;  coral-sand. 
I.     Bombay  (Abercrombie). 

Clanculus  atropurpureus  Gould. 

M.C.     Very  local. 

Clanculus  ceylaxicus  jVevill. 

I.     Bombay  (Abercrombie). 

Clanculus  depictus  A.  Ad. 

I.  Karachi  (F.  W.  T.  £  J.  0.  Tioells).  On  rocks  at  low  tide. 

Bombay  (Abercrombie).  Near  Goa  and  Panjim  (Lt.-Col.  H.  D. 
Olivier). 

There  seems  close  affinity  between  this  species  and  Belawjeria 
scabrosa  Phil. 

Clanculus  microdon  A.  Ad. 

M.C.  Generally  found  on  rocks  from  low-tide  mark  to 
7  fathoms.     This  species  extends  to  the  Andaman  Isles  (Booley). 

Clanculus  pharaonius  L. 
M.C. 

Its  headquarters  are  Erythraean. 

MONODONTA  LABIO  L. 

I.     Karachi  ( W.  C.  Carphin). 
MONODONTA  VERM1CULATA  Fisch. 

I.  Karachi.  Abundant  on  rocks  at  half-tide.  Reported  by 
Pilsbry  (Man.  Conch,  xi.  p.  90)  from  Maskat,  but  not  found  there 
yet  by  Townsend. 

Widely  distributed  ;  South  and  East  African. 

Thalotia  beluchistana  Melv. 

M.C.     Charbar.     7  fathoms,  rock. 
Might  almost,  with  equal  reason,  be  by  some  considered  a 

Calliostoma. 

Cantharidus  kotschyi  Phil. 

M.C.     Dead  examples  only. 
I.     Karachi  (  W.  0.  Carphiri). 

Gibbula  declivis  Forsk. 

P.G.  Gulf  of  Oman,  Maskat.  7  to  10  fathoms  ;  coral-sand 
and  stone  bottom. 

Gibbula  fanuloides  Fisch. 

P.G.  Shaikh  Shuaib  Island.  Gulf  of  Oman,  Maskat. 

10  fathoms ;  coral-sand  and  stone.  Lat.  24°  55'  N.,  long.  57° 
59'  E.     37  fathoms,  sand  and  mud. 
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GlBBULA  PULCHERRIMA  A.  Ad. 

M.C.     A  superb  example. 
Forskalia  H.  &  A.  Ad.  is  now  entirely   submerged  in  Gibbula 

Risso. 

Gibbula  (Caxtharidella)  pu.edra  Melv. 
M.C.     Charbar  Point.     7  fathoms. 
Allied  to  tbe  Ceylonese  0.  stoliczkana  G.  Nevill. 

Gibbula  (Enida)  townsendi  Sowb. 

M.C.     Generally  distributed,  and  locally  abundant. 

Monilea  astolensis  Melv.,  nom.  emend. 
M.C.     Astola  I. 

Bv  a  clerical  error  tbis  species  was  described  (Mem.  Manch. 

Soc.  vol.  xli.  Xo.  7,  p.  15)  as  astrclabensis  witb  locality  "  Astrolabe 
Island."  We  submit  tbat  the  law  of  priority  does  not  insist 
on  the  perpetuation  of  so  evident  a  "  lapsus  calami." 

MOXILEA  CALL1FEKA  Lam. 

Var.  masoni  Xevill. 

M.C. 

Monilea  swalnsoni  A.  Ad. 

I.     Bombay  (Abercrombie) . 

Priotrochcjs  sepulchralis  Melv. 

P.G.  Kais  Island.  7-14  fathoms,  coral-sand.  Gidf  of  Oman, 
Maskat,  10  fathoms.  The  first  examples  procured  were  dredged 
in  a  semi-fossilized  condition  ;  hence  the  specific  name. 

I.     Karachi. 

MlNOLIA  BIANGULOSA  A.  Ad. 

P.G.     Hen  jam  Island,  15  fathoms. 

MlXOLLV  CLIMACOTA  Melv. 

M.C.     Charbar. 
1.      Karachi. 

At  7  fathoms,  muddy  sand.    Many  very  beautiful  varieties  occur. 

Minolia  eudeli  Desh. 

P.G.     Gulf  of  Oman,  Maskat.     15  fathoms. 
I.      Karachi.     Angrias  Bank  (Capt.   W.  A.  Tinilnll). 

MlNOLIA  GILVOSPLEXDENS  Melv. 

P.G.  Gulf  of  Oman,  lat.  24°  55'  N.,  long.  57°  59'  E. 
37  fathoms,  sand  and  mod. 

The  type  was  described  (Journ.  of  Conch,  vi.  p.  407,  pi.  ii.  fig.  8) 
from  the  Philippine  [elands,  based  upon  specimens  Formerly  in  the 
collection  of  the  late  Mr.  T.  Lombe  Taylor. 

\1 1  Mil, i  \  i,i;  \n\TA  Sowb. 

P.Gh     Golf  of  Oman,  Maskat,  Jask!     2  fathoms,  mud. 
M.C.    Oharbar. 



350  MESSRS.  MELVILL  ATO  STANDF/N-  OS  [J  line  18, 

MlNOLIA  NEDYMA  Melv. 

P.G.  Off  anchor,  Bunder-Abbas.  Gulf  of  Oman,  Jask, 
26  fathoms. 

M.C.     Charbar. 
I.     Karachi. 

MlNOLIA  (CoNOTROCHUS)  IIOLDSWORTHIANA  G.  &  H.  Nevill. 

Minolta  (Conolrochus)  holdsworthiana  G.  &  H.  Nevill,  Journ. 
Asiat.  Soc.  Beng.  1871,  p.  3,  pi.  i.  fig.  18. 

Jdinolia  variabilis  A.  Ad.  P.  Z.  S.  1873,  p.  207,  pi.  xxiii.  fig.  10. 
P.G.     Kishire,  Gulf  of  Oman  ( W.  T.  Blanfonl),  abundantly. 

I.     Karachi.     In  mud,  3  to  7  fathoms,  rarely. 

Calliostoma  fragum  Phil.  (Zizyphinus  Leach). 

P.G.     Galig  Island.     At  low  tide,  alive. 
M.C.     Off  Charbar.     On  rocks  at  7  fathoms. 

I.     Karachi.     Eock  and  sandy  mud  at  3  fathoms. 

Calliostoma  funiculare  Melv. 

P.G.  On  cable,  lat.  27°  N.,  long.  52°  E.  Amongst  shell- 
growth,  30-50  fathoms,  mud. 

Calliostoma  laugieri  Pavr. 

P.G.  No  special  locality  mentioned.  The  two  examples  we 
have  seen  are  somewhat  narrower  than  the  Mediterranean  species. 
It  is  hoped  that  more  material  will  be  shortly  forthcoming. 

Calliostoma  poltchroma  A.  Ad. 

P.G.     Hindarabi  Island. 

Calliostoma  scobinatum  A.  Ad.1 
I.     Bombay,  where  it  is  apparently  endemic  (Abercrombie). 

Euchelus  asper  Gmel.  {Aradasia  Gray). 

I.  Karachi.  Pound  in  quantity  amongst  muddy  rocks  at  low 
tide.     Bombay  to  Goa  (Lt.-Col.  H.  D.  Olivier). 

Euchelus  atratus  Gmel. 

I.     Karachi. 

Euchelus  clathratus  H.  Ad. 

I.     Karachi.     Bare. 

Euchelus  foveolatus  A.  Ad. 

Yar.  ancjulatus  Pease. 
M.C.     Charbar.     7  fathoms. 

I.     Angrias  Bank  (Cajot.  W.  A.  Tindall). 

1  C.  duricastellum  Melvill,  Mem.  Manch.  Soc.  vol.  xlii.  pt.  2,  p.  26,  pi.  i. 

fig.  14,  described  from  specimens  in  F.  W.  Townsend's  collection,  was  only 
obtained  by  Captain  Tindall  at  Batticaloa,  Ceylon,  far  south  of  our  limit. 



1901.]  MOEEESKS  EEOM  TITE  PERSIAN  GEEE.  351 

ErcHELrs  hoeeedus  Phil. 

M.C.     I.  Karachi. 

Etchelus  indices  A.  Ad. 

I.  Bombay.  Abundant  (Abercrombie).  Goa  {Lieut-Col.  E.  D. 
Olivier). 

ErcHELrs  peesicts  v.  Mart. 

P.G.     Bunder- Abbas  (M.  F.  Houssay). 
I.     Karachi  ( TV.  C.  Carphin). 

Nearly  allied  to  E.  atratus  Gm. 

Eechelcs  pboxemes  A.  Ad. 

I.     Karachi.     At  5  fathoms,  hard  muddy  sand. 

ErcHELrs  qeadbicabinates  Chemn. 

I.     Bombay  (Abercrombie). 

Teecica  (Peeeixia)  steleata  A.  Ad. 

P.G.     Gulf  of  Oman,  Maskat.     15  fathoms,  alive. 
M.C.     Charbar.     7  fathoms,  dead  examples  only. 

Ujiboxiem  yestiariuxi  L.  (Rotella  Lam.). 

P.G.     Bunder-Abbas  (M.  F.  Houssay). 
M.C.     Abundant. 

I.  Karachi  (  W.  C.  Carphin).  Bombay  (Abercrombie),  in  count- 
less thousands,  possessing  all  the  shades  of  colour,  variety,  and 

differentiation  in  marking.  Bassein  and  Goa  (Lt.-Col.  H.  D. 
Olivier). 

Var.  depressa  Ad.  (sp.). 

I.     Karachi.     Inseparable  specifically  from  the  type. 
Etiialia  caexeoeata  Mel  v. 

P.G.  Shaikh  Shuaib  Is.  10  fathoms,  coral-sand.  Gulf  of 
Oman,  Maskat.     10  fathoms. 

Ethaeia  mixolina  Melv. 

P.G.  Gulf  of  Oman,  Maskat.  At  10  fathoms,  muddy  and 
coral-sand.     Much  rarer  than  E.  cameolata. 

Isanda  ceexeleifeea  A.  Ad. 

I.     Bombay  (Abercrombie). 
For  some  information  about  this  species  and  its  allies,  cf.  Journ. 

Linn.  Soc,  Zool.  vol.  xxvii.  pp.  177,  178. 

Earn.  Teebinidje. 

I'ii  \siaxelea  eeachista  Melv.,  nom.  nov. 
PheuianeUa  minima  Melv.  P.  Malar.  Soc.  Loud.  ii.  p.  115,  non 

Phil. 

P.G.     Bushire.    Off  anchor,  Bunder-Abbas. 
1.  Karachi.  Abundant,  found  amongst  muddy  stones  in 

shoal-water.     Bombay  (Abercrombie). 
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The  name  originally  propounded  is  antedated   by  P.  minima 
Phil.,  from  the  Peruvian  coast. 

Phasianella  vaeiegata  Lam. 

M.C.     Generally,  from  3  to  7  fathoms,  mud. 

Var.  nivosa  Reeve  (sp.). 

M.C.     Charbar.     Ormara  Bay. 
I.     Karachi. 

Usually  found  from  3  to  7  fathoms,  sand  and  mud.      Young 
shells  abound  on  dredged  algae. 

Turbo  coeonatus  Gmel. 

I.     Karachi.     On  rocks  at  half-tide. 
Several  interesting  embryonic  examples  occurred,  all  distinctly 

and  prominently  angled  at  the  periphery. 

Tuebo  inteecostalis  Menke  (=elegans  Phil.). 

I.     Karachi,  on  rocks  at  low  tide.     Bombay  (Abercrombie). 

Tuebo  eadiatus  Gmel. 

P.G.     On  coral-reefs  that  were  uncovered  at  low  tide. 
M.C.     On  rocks  at  low  water. 
The  form  T.  chemnitzianus  Reeve  (sp.)  occurs  at  I.,  Karachi, 

the  three  transverse  spiny  ridges  on  the  body- whorl  being  charac- 
teristic. T.  ticaonicus  Reeve,  a  species  common  farther  east,  has, 

we  think  on  insufficient  data,  also  been  recorded  from  Karachi. 

ASTEALIUM  STELLATUM  Gmel. 

I.     Bombay  (Abercrombie). 

Leptothtea  filifeea  Desh. 

M.C.     Charbar  beach. 

Leptothyea  l.eta  Montr. 

I.     Lat.  18°  58'  N.,  long.  71°  45'  E. 
This  may  possibly  be  an  undescribed  species  near  the  New 

Caledonian  L.  lieta,  being  more  finely  striate.  It  is  of  a  fine 
uniform  pink  colour  externally. 

Leptothyea  pilula  Dunker. 

I.     Karachi. 

Another  species  may  likewise  occur,  a  specimen  not  quite 
referable  to  either  of  the  preceding  species  having  been  recently 
forwarded  from  the  Persian  Gulf.  This  may  possibly  be  identical 
with  L.  yemenensis  Melv.,  from  Aden  (Ann.  Nat.  Hist.  ser.  7, 
vol.  i.  p.  201,  pi.  xii.  fig.  7). 
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Fata.  Neritidje. 

Xerita  albicilla  L. 

I.  Karachi.  Upon  rocks  at  half -tide.  Bombay  (Abercrombie)  ; 
southwards  to  Goa  (Lt.-Col.  II.  D.  Olivier). 

Xerita  chameleon  L. 

Var.  arabica  Eeeve  (sp.). 

P.G.     Gulf  of  Oman,  Maskat.     Upon  rocks  at  half-tide. 
Var.  qiiadricolor  Gmel.  (sp.). 

I.     Bombay. 

Xerita  loxgii  Eecluz. 

I.  Karachi,  at  half-tide.  Recorded  likewise  from  Bombay, 
where,  however,  Mr.  A.  Abercrombie  did  not  succeed  in  procuring 
it. 

Nerita  oryzarfm  Eecluz. 

I.     Bombay,  very  abundant  (Abercrombie). 
Xerita  plexa  Chemn. 

M.C.  On  rocks  at  hiiih-water  mark,  generally  distributed  ;  I 
have  also  found  them  above  high-water  mark,  where  they  could 
only  possibly  be  reached  by  spray  (F.  W.  T.). 

I.     Karachi. 

Xerita  (Pila)  chrtsostoma  Eecluz. 

I.     Karachi,  at  half-tide. 

Xerita  (Odoxtostoma.)  polita  L. 

I.     Bombay  (Abercrombie);  not  reported  as  yet  farther  north. 

Xerita  (Hemixerita)  axodoxta  Melv. 

I.     Karachi  (J.  0.  Twelh  per  G.  B.  Sowerby). 

Xeriti>\\  (Dostia)  crepidularia  Lam. 

T.     Karachi  (var.  depressa).    Bombay  (Abercrombie ;  Olivia'). 
Though,  properly  speaking,  an  inhabitant  of  brackish  waters,  it 

is  so  frequently  found  on  the  sea-shore,  especially  at  the  mouths  of 
rivers,  that  it  is  not  out  of  place  to  include  it  in  a  list  of  Marine 
Mollusca. 

Suborder  ii.   MONOTOCAEDIA. 

(a)  Ptenoglossa. 
Fam.  IanthiniDjE. 

Ianthlna  fragilis  Lam. 

I.     Bombay  (Abercrombie). 

Iantuina  globos.v  Swains. 

P.G.    Gulf  of  Oman,  near  Afaskat,  particularly  large  and  fine. 
I.  Thia is  probabl)  the  species  undifferentiated  by  Mr.  AJber- 

orombie,  as  occurring al  Bombay  with  /.  fragilis  Lam.  (communis 
Lam.). 

Pboo.  Zool.  Soo.— 1901,  Vol.  IL  \«».  will.       23 
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Recluzia  bollandiana  Petit. 

I.     Bombay  (Abercrombie).     A  rare  species. 

Fam.  Scalidje. 

Scala  alata  Sowb.  (Scalaria  Lain.). 

P.G.     Galig  I.,  at  low  tide. 
M.O.     Cbarbar. 

Scala  Clementina  Grat. 

I.  Karachi.  At  3  to  7  fathoms,  amongst  loose  rocks  and 
sandy  mud. 

Scala  confusa  Sm. 

M.C.  On  the  borderland  towards  I.,  10  to  25  miles  W.  of 
Karachi. 

Scala  glabeata  Hinds. 

P.G.     Gais  (or  Kais)  Island.     14  fathoms. 
Near  the  better-known  S.  maculosa,  Ad.  &  Eve.,  from  which  it 

differs  in  the  smooth  and  continuous  lamellae  which  are  never 

angled  nor  uncinate  below  the  sutures. 

Scala  ieregulaeis  Sowb. 

M.C.     Gwadur.     2  fathoms,  hard  mud. 

Scala  laxata  Sowb. 

P.G.  Gais  (or  Kais)  Island.  14  fathoms,  amongst  broken 
coral,  much  rarer  than  S.  glabrata  which  occurred  with  it. 

Scala  lineolata  Sowb. 

M.C.     Fairly  general. 
I.     Near  Karachi.     5  fathoms,  muddy  sand. 

Scala  maculosa  Ad.  &  Eve. 

P.G.  Gais  (or  Kais)  Island.  14  fathoms,  amongst  broken 
coral. 

Scala  pallasi  Sowb. 

I.     Karachi  ;  no  full-grown  examples  occurring. 

Scala  pbetiosa  Lam. 

P.G.     No  special  locality  given,  at  26  fathoms,  mud. 
M.C.  Fairly  general,  3  to  7  fathoms,  amongst  loose  rocks  and 

muddy  sand.  At  Ormara,  a  tine  dead  specimen  found  measures 

If  x  1  in. 
I.     Bombay  {Abercrombie),  rare. 

Scala  beplicata  Sowb. 

P.G.     Lat.  26c  50'  N.,  long.  52°  50'  E.     29  fathoms,  mud. 
Off  Jask  Point.     8  fathoms,  mud. 
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Scala  (Clathrus)  acfleata  Sowb. 

I.     Karachi.     3  fathoms,  muddy  stones.     Common  at  Bombay. 

Scala  (Clathrus)  clathrus  L. 

M.C.     Charbar. 

Scala  (Clathrus)  gloeiola,  sp.  n.     (Plate  XXII.  fig.  6.) 

S.  testa  ovato-fusiformi,  imperforata,  tenui,  delicate,  alba  ;  anfracti- 
bus  9,  quorum  apicales  duo,  lawes,  mbpellucidi,  costeris  turritis, 
opud  suturas  impresses,  lowjitudinaliter  arctissime  et  tenuissime 
lamellatis,  lamellis  papyraceis,  fragilibus,  undique  semdato- 
uncigeris,  wnculis  acutis,  paullum  incurvis,  aZbis,  nitidis,  circa 
novem  ad  undecim  apud  an fr actus  ultimis  lamellas,  lameUis  ipsis 
in  eodem  anfractu  septem  et  viginti,  interstitiis  omnium  anfrac- 
tuum  spiraliter  quadrato-cancsUatis ;  apertura  rotunda,,  labro 
extus  serrulato,  vncinato,  jrfanato,  incrassato  ;  peristomate  fere 
continue. 

Long.  8,  lot.  3"50  mm. 
Hub.  Gulf  of  Oman,  Maskat.     75  fathoms. 
One  of  the  most  truly  exquisite  of  the  genus,  renowned  though 

it  already  be  for  forms  of  surpassing  beauty,  albeit  S.  gloriola  is  but 
of  small  dimensions.  But  few  of  its  congeners  have  their  lamellae 
so  thickly  disposed  nor  with  such  elaboration  of  sculpture,  the 
serrulations  being  regular  though  extremely  fragile  and  deciduous. 
The  body-whorl  possesses  27  lamella?,  and  each  of  these,  in  turn, 
from  9  to  11  hooked  serrulations.  Five  minute  cancilla?  give  a 
quadrate  appearance  to  the  narrow  interstices  when  viewed  with 
a  good  lens.  The  aperture  is  round,  peristome  almost  continuous; 
outer  lip  flattened,  shining,  incrassate,  beautifully  serrulate 
exteriorly. 

S.  echinicosta  d'Orb.,  from  the  West  Indies,  would  appear  to  be 
allied,  though  not  very  nearly. 

Scala  (Clathrus)  malcolmensis  Melv. 

P.Cr.  Gulf  of  Oman:  Malcolm  Inlet  (Kubbatt  Ghazira),  24 
fathoms. 

The  winged,  expanded  lamella?  to  some  extent  resemble  those  of 

8.  (Opalia)diana-  Hinds,  from  Amboyna  ;  but  notwithstanding  this, 
being  more  comparable  in  other  particulars  with  S.  (Clathrus) 
muricata  Risso,  from  the  Mediterranean,  it  is  best,  at  all  events 

provisionally,  to  place  it  near  this  last  species. 

Scala  (Clathrus)  ovalis  Sowb. 

I.  Bombay  (Abercrombie).  Identified  with  but  little  doubt,  but 
worn  examples  only  found. 

Scala  (Clathrus)  phillippinaium  Sowb. 

P.O.    (rulf    of    Oman:    Jaak,    dead    examples    dredged    at 
7  fathoms. 

23* 
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Scala  (Opalia)  lamellosa  Lam. 
Scalaria  claihrus  L.  Syst.  Nat.  xii.  1769,  1237. 

M.C.     Charbar,  and  other  localities,  not  infrequent. 

Var.  2^seudoscalaris  Brocchi. 

I.     Karachi.     Among  seaweed,  low-tide  mark. 

"We  cannot  separate  this  variety  from  Brocehi's  Mediterranean 
species. 

Scala  (Opalia)  consobs  Crosse  &  Fischer. 

I.     Bombay  (Abercromhie). 
Some  little  doubt  attaches  to  this  name,  the  type  being  Australian, 

but  S.  perplexa  Pease  seems  identical ;  this  last  is  merged  by  Tryon 
(Man.  Conch,  ix.  p.  74)  into  a  variety  of  S.  lamellosa  Lam.,  and 
it  would  be  perhaps  best  to  treat  S.  consors  likewise  as  subspecific 
only. 

Scala  (Am^ea)  eaeicostata  Lam. 

P.Cr.  Gulf  of  Oman,  Maskat.  From  10  fathoms,  coral-sand. 
Small,  but  quite  adult,  examples. 

Scala  (Clesoteema)  ceassilabbum  Sowb. 
M.C.     Charbar. 

Scala  (Clesoteema)  fimbeiolata  Melv. 
P.G.  Gulf  of  Oman.  Two  off  Maskat,  10  fathoms,  black  mud. 

One  of  these,  constituting  the  most  elegant  and  refined,  perhaps, 
of  all  the  Mollusca  collected  by  Mr.  Townsend,  is  52  mm.  in  length. 
The  whorls  are  not  nearly  so  ventricose  as  in  decussata  Kien.,  and 
the  lamellae  more  delicately  fringed. 

1.     Karachi.     Small,  and  not  fully  grown. 

Scala  (Ciesotbema)  hidetma  Melv. 
I.     Karachi. 

Scala  (Clesoteema)- kienebi  Tapp.-Canefri. 
Scalaria  (Cirsotrema)  decussata  Kien. 

I.     Angrias  Bank  (Capt.  IF.  A.  Tindall). 

Scala  (Aceilla)  acuminata  Sowb. 

I.  Karachi,  15  fathoms,  very  rare.  Bombay  (Abercromhie), 
not  infrequent,  but  fragmentary,  in  shell-sand. 

Scala  (Aceilla)  minoe  Sowb. 

Scalaria  (Acrilla)  gracilis  A.  Ad.  non  Sowb. 
M.C.     Charbar,  5  fathoms,  mud.     In  colour  of  a  darker  brown 

than  is  typical,  lamellae  more  distant  and  fewer  in  number. 
I.     Karachi,  3  fathoms,  among  muddy  stones. 

Scala  (Constantia)  standeni  Melv. 

I.     Karachi.    Also  in  lat.  18°58'N.,  long.  71°  45'  E.    40  fathoms. 
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Eglisia  leptomita  Melv.  &  Sykes. 

Turritella  leptomita  Melv.  &  Sykes,  Proc.  Mai.  Soc.  Lond.  vol.  ii. 
p.  171. 

P.Gr.     Linjah,  3|  fathoms. 
The  extremes  seem  distinct  from  E.  tricar inata  Ad.  &  Eve.,  but 

the  species  is  evidently,  though  rare,  very  widely  distributed,  and 
intermediates  mav,  in  time,  be  found  to  occur. 

I.     Lat.  18°  58'  N.,  long.  71°  45'  E.     40  fathoms. 

ACLIS?  ATEMELES  Mel  P. 

1.     Bombay  (Abercrombie). 
It  seems  doubtful  whether  this  species  be  rightly  relegated  to 

this  genus.  From  the  description,  it  might  be  nearer  allied  to 
Onoba.  Unfortunately,  the  type  having  been  accidently  broken, 
the  question  is  not  easily  cleared  up. 

Aclis  calotkopis  \  sp.  n.  (Plate  XXII.  fig.  3.) 

A.  testa  minuta,  attenuato-fusiformi,  graciU,  pellucente,  tenui, 
nitida ;  anfractibus  10,  quorum  duo  apicales  mamillati,  vitrei, 
aimplices,  cceteris  nitidis,  Icevibus,  spiraliter  tornatis,  obscure 
Jiratis,  apud  medium  conspicue  acuticarinatis,  ultimo  anfractu 
paullidum  producto,  versus  basim  spiraliter  lirato  ;  apertura 
ovata;  labro  tenui,  ad  basim  angidato;  columella  recta,  producta. 

Long.  3,  lat.  1  mm. 

Hab.  Gulf  of  Oman ;  lat.  24°  05'  N.,  long.  57°  35'  E.  205 fathoms. 

A  very  delicate  species,  vitreous,  10-whorled,  delicately  spirally 
Urate  ;  the  lira?  distant,  few,  and  conspicuously  once  acutely  keeled 
at  the  centre  of  each  whorl ;  the  last  whorl  is  slightly  prolonged  ; 
mouth  ovate,  lip  thin  ;  columella  produced,  causing  a  slight  angular 
projection  at  the  base  of  the  lip. 

Aclis  enilda,  sp.  n.     (Plate  XXII.  fig.  4.) 

A.  testa  pergracili,  delicata,  subvitrea  ;  anfractibus  12,  quorum 
apical V.?  tresi  hives,  vitrei,  cceteris  vcntricosis,  apud  suturas 
multum  impressis,  nitidis,  undique  spiraliter  arete  et  regidariter 

lirnt'is,  litis  /ilosis,  albidis,  pellucentibus  ;  apertura  rotunda; 
labro  effuso,  tenui;  columella  fere  recta. 

Long.  8,  lat.  2  mm. 

Hab.  Gulf  of  Oman,  Maskat.     15  fathoms. 
A  peculiarly  refined  and  exquisite  shell,  allied  in  form  to  A. 

loveniana  A.  Ad.  from  Japan,  but  abundantly  distinct.  It  is  not 
unlike  a  small  Turritella,  being  twelve-whorled,  including  three 
apical  smooth  and  vitreous,  the  remaining  nine  bring  ventricose, 
much  impressed  at  the  sutures,  uniformly  closely  spirally  lirate,  the 
lira;  threaded,  subpellacid;  mouth  rounded,  outer  lip  thin,  effuse; 
columella  almost  straight. 

1  KaXoTpoTTfi,  with  beautiful  keel. 
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Aclis  eoa  Melv. 

I.     Bombay  (Abercrombie). 
Has  likewise  occurred  at  Madras,  vide  J.  of  Concb.  ix.  p.  75. 

(b)  TjENIoglossa. 

Sect.  i.  Platypoda. 

Pam.  NaticidjE. 

Natica  ala  papilionis  Ch.  (=N.  tcmiata  Menke). 

P.G.     Henjain  Island.     Gulf  of  Oman  :  Maskat,  15  fathoms. 
Jask,  3-5  fatboms. 

3I.C.     East  of  Jask,  not  infrequent. 

Natica  antoni  Phil. 

P.G.     Shaikh  Shuaib  I.     5  fathoms. 

M.C.     Between  Gwadur  and  Charbar  (Mr,  J.  0.  Twells). 

Natica  bueiasensis  Eecluz. 

P.G.     Bahrein  I. 

Natica  dillwyni  Payr. 

P.G.     Gulf  of  Oman  :  Jask  beach,  at  very  low  tides  only. 

Natica  euzona  Phil. 

P.G.     Very  rarely,  on  telegraph-cable. 
Tryon  (Man.  Conch,  viii.  p.  22)  considers  this  a  variety  of  picla 

Eecluz. 

Natica  line  at  a  Lam. 

I.     Karachi.     Bombay   (Abercrombie);    extending   southwards 
(Lt.-Col  H.  D.  Olivier). 

Natica  maculosa  Lam. 

I.     Bombay    (Abercrombie;    Olivier).     Karachi;   3-7  fathoms, 
muddy  sand. 

Natica  ponsonbti  Melv. 

P.G.     Linjah,  3|  fathoms.     Maskat,  15  fathoms. 
I.     Karachi. 

Dredged  also  by  Captain  Tindall  off  Ceylon,  near  Batticaloa. 

Natica  pulicabis  Phil. 

M.G.     Generally  3-7  fathoms,  sandy  mud. 
I.     Karachi ;    adult  specimens  of  a  smaller  variety.      Bombay 

(Abercrombie). 
Natica  queketti  Sowb. 

P.G.     Henjam  Island.         I.     Karachi. 
The  type  is  South  African. 
Natica  bufa  Born. 

I.     Karachi.     Bombay  (Abercrombie). 
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Natica  strongtla  Melv. 

P.G.  Shaikh  Shuaib  I.  Kais  (or  Gais)  Island.  Hindarabi  I. 
Usually  about  7-10  fathoms,  on  coral-sand  bottom.  Extends  to 
the  Andainans  (Booley). 

Natica  traillii  Eeeve. 

P.G.     Gulf  of  Oman  :  Maskat,  15  fathoms.     I.     Karachi. 

Xatica  (Eunatica)  tranqcilla,  sp.  n.     (Plate  XXII.  fig.  5.) 

N.  testa  globosa,  nitida,  solidiusculay  apud  umbilicum  albo-ccdlosa, 
umbilico  angusto,  profundi  perforato;  (infractions,  apicali  incluso, 
sex,  perlcevibus,  ventricosulis,  a/pud  suturas  paxdlulum  excavatis, 
pallide  albo-cinereis,  obscurissime  castaneo-vittatM  >'el  fasciatis, 
ultimo  anfractu  rapide  accrescente,  oninino  Icevi,  fascia  centrali 
castanea  circa  regionem  umbilicarem  pulchre  et  regulariter 
mgittifera ;  apertura  ovata,  castaneo-tincta  ;  labro,  pra>dpue 
circa  columellam,  albo-calloso,  nitido ;  operculo  albo,  nitido, 
centra-liter  Icevissimo,  fortiter  marginato,  nucleo  centrali. 

Alt.  11,  diam.  13  mm. 

Hab.  Gulf  uf  Oman,  Maskat.     10  fathoms. 
This  Natica  differs  from  all  forms  of  the  protean  and  widely 

distributed  N.  marochiensis  Gmel.,  with  "which  Tryon  (Man.  Conch, 
vol.  viii.  p.  22)  has  merged  nearly  thirty  so-called  species,  in  its 
perfectly  smooth  surface  at  the  sutures,  nor  trace  of  any  plications 
being  visible.  Likewise  the  operculum  is  peculiar ;  the  strong 

marginal  ridge  not  being  present  in  marochiensis,  which  is  com- 
pletely smooth  throughout.  We  may  add,  that  we  consider  the 

operculum  an  important  factor  in  the  differentiation  of,  at  all  events, 
the  typical  section  of  this  difficult  genus,  so  many  species  of  which 
are  very  nearly  allied. 

Natica  (Xetbrita)  didyma  Bolten  (N.  ampla  Phil.). 

M.C.     Generally  distributed. 

I.  Karachi.  Bombav  (Abercrombie),  and  southwards  (Lt.-Col. 
H.  D.  Olivier). 

Usually  found  from  low  tide  to  3  fathoms,  mud  and  hard  sand. 

Natica  (Mamma)  albumen  L. 

1.  Lat.  18°  58'  N.,  long.  71°  45'  E.  40  fathoms.  A  semi- 
pellucid  variety. 

Natica  (Mamma)  cumingiana  Reeluz. 

P.G.     Henjam  Island.     10  fathoms,  sandy  mud. 
Mr.  Townsend  notes  as  a  curious  fact  that  his  single  specimen, 

though  alive  when  dredged,  was  destitute  of  an  operculum. 
Tryon  unites  this  with  N.  powisiana  Rccluz. 

Xatica  (Mamma)  mamilla  L. 

P.G.     Gulf  of  Oman,M  askat. 

M.C.  Occurs  generally  from  low-tide  mark  to  10  fathoms,  on 
muddy  sand. 

The  abov  •  localities  include  records  for  X.  pgriformis  Rccluz, 
which  seems  hardly  BY8D  a  variety. 

I.    Bassein.    Bombay;  common  southwards  Li  .-<  V.  II .  I). Olivier). 
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Natica  (Mamilla)  uelanostoma  Gniel. 

Var.  fibrosa  Souleyet. 

P.G.     Gulf  of  Oman,  Maskat.     24  fathoms,  mud. 
Var.  zanzibarica  Recluz. 

M.C.     No  special  locality  meutioued. 
I.     Bombay  (Abercrombie). 

SlGARETUS  CUVIERIANUS  RecluZ. 

1.     Bombay  (Abercrombie). 

iSlGARETUS  NERITOIDEUS  L. 

I.     Karachi. 

SlGARETUS  PLANULATUS  BecluZ. 

I.     Bombay  (Abercrombie). 

SlGARETUS  (EUNATICINA)  FIBULA  Eve. 

I.     Bombay  (Abercrombie). 

Sigaretus  (Eunaticina)  papilla  Gmel. 

P.G.     Gulf  of  Oman,  Jask. 
M.C.     East  of  Jask  to  Charbar. 

I.     Karachi.     Bombay  (Abercrombie). 

Sigaretus  (Eunaticina)  pellucidus  Kve. 

P.G.     Kais  Island.     14  fathoms,  among  broken  shells  and  coral, 
sand. 

Sigaretus  (Eunaticina)  pomatiella  Melv. 

Naticina  pomatiella  Melv.  Mem.  Manch.  Soc.  vii.  p.  62. 

P.G.     Linjah,  3|  fathoms. 
I.     Bombay  (Abercrombie). 

Was  dredged  off  Ceylonese  coast  (Capt.  W.  A.  Tindatt). 

Earn.  Trichotropid-e. 

Trichotropis  townsendi,  sp.  n.     (Plate  XXII.  fig.  7.) 

T.  testa  parva,   imperforata,    alba,   epidermide  fuscata  contecta, 
triplici  setarum  serie  spirali  prcedita  ;  anfractibus  4|,   quorum 

apicales    1|   nitidi,   candidi,  perlceves,    depressi,  cceteris  arete 
decussato-cancellatis  et  alveaiis,  interstitiis  quadratulis,  ultimo 
anfractu  usque  ad  basim  alveato,  cateros  magnopere  superante; 
apertura  subquadrata,  alba,  tenui,  ad  basim  breviter  rostrato, 
truncatulo. 

Alt.  5,  diam.  3*25,  sp.  may. 

Hah.  P.G.  Gulf  of  Oman,  lat.  24°  5'  N.,  long.  57°  35'  E.,  at  205 
fathoms,  mud  ;  and  lat.  25°  31'  N.,  long.  57°  14'  E.,  at  198  fathoms, 
mud.     Also  lat.  25°  14'  N.,  long.  59°  45'  E.,  80  fathoms. 

It  is  very  interesting  to  announce  the  discovery  of  an  Arctic 
genus;in  Indian  waters.  Though,  as  seen  by  the  dimensions  just 

given,  it  is  a  small  species,  T.  townsendi  is  one  of  the  most  re- 
markable of  the  many  forms  discovered  by  him  who3e  name  it 
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aptly  now  bears.  It  is  four-and-a-half  whorled,  the  apex  being 
flattened  and  much  depressed.  Of  the  ten  or  twelve  examples  we 
have  examined,  two  only  possess  the  epidermis  ;  this  is  dark  fuscous, 
covering  the  whole  surface,  and  emitting  a  bristle  at  regular 
intervals  on  the  three  spiral  ribs,  viz.  at  the  point  of  junction 
with  the  cancellations  The  shell,  when  decorticated,  is  milky- 
white,  the  surface  to  the  base  of  the  last  whorl  being  entirely 
cancellate,  the  interstices  deeply  alveate.  Mouth  somewhat  square, 
outer  lip  effuse;  columella  straightened  down  to  the  short  truncated 
rostrum. 

The  genus  is  almost  wholly  Arctic  or  North  Boreal,  occurring 
in  Europe  (T.  borealis  Brod.  &  Sowb.),  this  species  also  having  a 
wide  range  in  the  far  North,  where  T.  coronata  Gould,  T.  kroyeri 
Phil.,  T.  insignia  Midd.,  and  the  conspicuous  T.  bicarinata  Brod.  & 
Sowb.,  occur,  though  most  of  these  are  local,  and  restricted  in  their 
habitats.  T.  clathrata  A.  Ad.,  comes  froin  New  Zealand,  aud 
several  N.  Japan  species  have  been  described,  the  only  ones  from 
absolutely  tropical  waters  being  T.  migrans  Dall,  from  Cuba, 
while  Mr.  Brazier  has  also  described  two  from  N.  Australia,  T.  tri- 
carinata  and  T.  gracilmta.     These  last  we  have  not  seen. 

Lippistes  grayi  A.  Ad.  (Separatista,  Gray). 

M.C.     Charbar.     Earely  amongst  shingle. 

Lippistes  itelicoides  Mtft. 

Separatista  cJiemnitzii  A.  Ad. 
1.     Karachi,  dredged  in  fine  condition. 
The  position  of  this  genus  is  not  yet  quite  fixed,  but  it  seems 

to  have  a  certain  amount  of  affinity  with  the  Trichotropidce. 

Fam.  Vanikorldje. 

Vanikoro  cancellata  Lam. 

P.G.     Hindarabi  I.     Linjah,  3|  fathoms. 
I.     Karachi. 

Vanikoro  clathrata  Kecluz. 

Var.  granulosa  Kecluz  (sp.). 
P.G.     Hindarabi  Island. 

Perhaps  only  a  variety  of  V.  cancellata  Lam.,  as  we  have  seen 
intermediate  forms. 

Var.  cumvngiana  Kecluz  (sp.). 
P.G.    Jaek,  on  borders  of  Mekran  Coast. 

Fam.  Xexopik>i:ii»  B. 

.\ i.nmj'iioh \  oobbug \t\  Beere. 

P.G.  M.C.  Sparingly  but  generally  distributed  at  about 
7  fathoms,  mud  and  stones. 
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Xenophora  (Onustus)  SOLARIS  L. 

P.G.     M.C.,  off  Cape  Monze,  in  inud,  living. 

Fam.  Capulld^e. 

Crucibulum  scutellattjm  Gray. 

Var.  pectinatum  Carp.  (sp.). 

P.G.     Gulf  of  Oman  :  Maskat,  mud,  adhering  to  shells. 
Var.  violaceum  Carp.  (sp.). 

I.     Bombay  (Abercrombie). 
Var.  verrucosum  Reeve  (sp.). 

M.C.     Charbar,  adhering  to  the  apex  of  Conus  flavidus. 
Calyptr.ea  edgariana  Melv. 

P.G.     Adhering  to  shells  on  telegraph-cable,  October  1894. 
The  type  comes  from   Aden  (Shopland),   described  Ann.  N.  H. 

ser.  7,  vol.  i.  p.  201. 

Calyptr.ea  pellucida  Reeve. 

I.     Bombay  (Abercrombie).     Very  near  sinensis  L. 

Crepidula  (Siphopatella)  walshi  Herm. 

1.     Bombay  (Abercrombie),  abundant. 

Calyptr^a  (Trochita)  spinipera  Gray. 

I.     Karachi.     3  fathoms,  among  stones. 

Capulus  lissus  E.  Sm. 

M.C.     Adhering    to    telegraph-cable,  55  fathoms,  mud.     Lat, 

25°  58'  N.,  long.  57°  08'  E. 
Capttltts  violaceus  Angas. 

M.C.      Charbar.      Dead    specimens    only,   collected    amongst 
shingle. 

Amathina  tricostata  Gmel. 

I.  Karachi  (Col.  Baker). 
As  explained  in  Man.  Conch,  viii.  p.  133,  this  is  not  the  Patella 

tricarinata  L. 

Earn.  HipponycidjE. 

MlTRULARIA  EQUESTRIS  L. 

P.G.     On  cable,  dead. 

Var.  layardi  Reeve  (sp.). 

M.C.     Ormara  Bay.     I.     Karachi. 

Fam.  SolarilDjE. 

Solarium  l^vigatum  Lam. 

P.G.    No  special  locality  given. 
M.C.     Charbar.     I.     Karachi. 

Generally  found  at  from  3  to  7  fathoms,  amongst  loose  rocks 
and  muddy  sand. 
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Solarium  perspectivom  L. 

P.G-.     Heajam  I.     15  fathoms,  mud.     Bemarkably  fine. 
M.C.     Near  Charbar.     At  5  to  10  fathoms,  amongst  loose  rocks 

and  muddy  sand. 

Solarium  regium  Hanley. 

I.  A  fine  single  specimen  only,  dredged  at  4  fathoms,  Karachi, 
amongst  loose  rocks. 

Solarium  (Torinlv)  c.elaxum  Hinds. 

P.G.     Henjain  Island.     10  fathoms,  sand. 

Solarium  (Torinia)  ctlindraceum  Chemn. 

M.C.  Charbar.  T.  chemnitzii  Kien.,  from  the  Layard  Coll. 
in  Brit.  Mus.,  is  identical. 

Solarium  (Torinia)  dorsuosum  Hinds. 
P.G.     Shaikh  Shuaib  I. 
M.C.     Charbar.     I.     Karachi. 

Found  generally  from  low-tide  mark  to  7  fathoms,  amongst 
muddy  rocks  and  sand. 

Solarium  (Torinia)  delectabile  Melv. 

I.  Karachi.  Dredged  at  7  fathoms,  several  examples.  The 
type  from  Bombay  (Abercrombie). 

Solarium  (Torinia)  homalaxis  Melv. 

P.G.  Gulf  of  Oman,  lat.  24°  05'  N.,  long.  57°  35'  E.  205 
fathoms.  Very  young  examples  are  smooth,  semi-nacreous,  thin, 
ammonitiform,  with  large  globular  protoconch,  the  sculpture 
commences  on  the  third  whorl  only. 

I.  Karachi.  Bombav  (Abercrombie),  found  at  low  tide  among 

muddy  rocks.     Lat,  18°  58'  N.,  long.  71°  45'  E.,  40  fathoms. 
Until  specimens  quite  full-grown  are  obtained,  this  must 

necessarily  be  considered  a  somewhat  doubtful  species  ;  the  white 
colour  seems  fairly  constant  and  characteristic,  its  nearest  ally  being 
S.  dorsuosum  Hinds. 

Solarium  (Torinia)  perspectiviunculum  Dillw. 

P.G.     Shaikh  Shuaib  Island.     Perhaps  only  a   variety  of  the 
next. 

Bolabu  m  (Torinia)  varieoatum  Gmel. 

P.(i.      K.-tis  Island. 

Ma'.     Charbar.      1.     Karachi. 
Found  usually  from  3  to  7  fathoms,  among  sand  and  stones. 

Fam.  LlTTORINID/E. 

LrrxouiNA  venthicosa  Phil. 

I.     Bombay  (Abererombie,   W.  '/'.  Blanford),  abundant. 
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LlTTOBINA  (MELABAPHE)  SCABEA  L. 

Var.  carinifera  Menke  (sp.). 
Var.  intermedia  Phil.  (sp.). 
Var.  newcombi  Reeve. 

Var.  punctata  Phil. 
Var. pyramidalis  G.  Nevill. 

I.     Karachi.     Bombay  (G.  Nevill,  var.  punctata;  Rev.   S.    B. 

Fairbank,  W.  T.  Blanford,  var.  intermedia  ;    S.  B.  F.,  "W.  T.  B., 
var.  carinifera  and  var.  pyramidalis). 

Intermedia  seems  the  most  abundant  form. 

Littobina  (Melaeaphe)  undulata  Gray. 
I.     Karachi. 

Tectaeius  abmatus  Issel. 

P.G.     Henjam  I. 
M.C.     Gwadur  (W.  T.  Blanford  in  G.  Nevill). 

Tectaeius  nodulosus  Gmel. 

P.G.     Gulf  of  Oman,  Jask.     Rocks  at  high-water  mark. 
I.     Bombay.     Abundant  (Abercrombie)   (and,   under   name  T. 

trochoides  Gray,  F.  Stoliczka,  G.  Nevill,  W .  T.  Blanford). 

Tectaeius  geanulaeis  Gray  (=  millegranus  Phil.). 

P.G.     Maskat  (W.  T.  Blanford).     Gulf  of  Oman,  Jask,  with 
the  preceding. 

Lacuna  tenuistriata  Melv. 

P.G.    Maskat,  7  fathoms. 

Risella  (Peasiella)  isseli  Semper. 

P.G.     Gulf  of  Oman,  Maskat  ( W.  T.  Blanford). 

Fam.  FossaridjE. 

Fossaeus  bicarinatus  A.  Ad.  (Fossar  Adanson). 
I.     Karachi. 

FOSSARUS  FENESTRATUS  A.  Ad. 

P.G.     Kais  (or  Gais)  Island.      7  fathoms,     coral-sand.     Not 
perhaps  quite  typical. 

I.     Bombay  (Abercrombie). 

Fossa rus  sulcatus  S.  Wood. 
Fossarus  tomatilis  Gould. 
Fossarus  stoliczkanus  Nevill. 

I.     Bombay  (Abercrombie,  Rev.  S.  B.  Fairbank). 
All  these  probably  forms  of  one  variable  species. 

Fossarus  trochlearis  A.  Ad. 

I.     Bombay  (Stoliczka,    W.    T.   Blanford,    G.  Nevill,  J.    Wood- 
Mason,  A.  Abercrombie). 
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Fossarus  (Couthouiia)  appressus  G.  Nevill. 

P.G.     Larah.     Tumb  I.  (  W.  T.  Blanford). 

Fossartjs  (Couthouyia)  reticulatus  A.  Ad. 
Var.  delicatula  G.  Nevill. 

I.     Bombay  (Rev.  S.  B.  Fairbank). 

Fossarus  (Couthouyia)  solutus  G-.  Nevill. 
M.C.     Gwadur  ( W.  T.  Blanford). 

Fossarus  (Couthouyia)  styliferinus  G.  Nevill. 

I.     Bombay. 

Fossarus  (Couthouyia)  subreticulatus  G.  Nevill. 

P.G.     Tumb  I.  (W.  T.  Blanford). 

M.C.     Gwadur  (IP.  T.  B.).  * I.     Bombay  (Rev.  S.  B.  Fairbank). 

Fossarus  (Conradia)  adamsiana  G.  Nevill. 

P.G.     Gulf  of  Oman  (W.  T.  Blanford). 

Fossarus  (Conradia)  doliaris  A.  Ad. 
Var.  minor  G.  Nevill. 

P.G.     Tumb  I.  ( W.  T.  Blanford). 
I.     Bombay  (Rev.  >S.  B   Fairbank  ;  also  A.  Abercrombie). 

Fam.  Kissoidje. 

Eissoa  (Apicularia)  charope,  sp.  n.  (Plate  XXII.  fig.  8.) 

R.  testa  vix  rimata,  rotundo-ovata,  Candida,  nitida,  calcarea; 
anfractibus  5,  quorum  apicales  duo  leaves,  albi,  cceteris  gradatis, 
multum  apud  suturas  impressis,  undique  acutlcoslatis,  costis 
fere  rectis,  infra,  juxta  suturas  noduliferis,  nitidis,  ad 
ultimv.ia  circa  sedecim,  ad  basim  continuis,  sed  obscuris,  inde 
farther  spiraliter  sidculosis ;  apcrtura  rotunda,  labro  tenui ; 
columella  tenui,  simplice. 

Long.  1*75,  lat.  1  mm. 
Hab.  Gulf  of  Oman,  lat.  24°  05'  N.,  long.  57°  35'  E.  205 fathoms. 

Similar  to  the  R.  xanthias  and  R.  pyrrhiae  Watson,  dredged  off 

Culebra  I.,  W.  Indies,  during  the  '  Challenger  '  Expedition.  Our 
species  is,  however,  a  little  smaller  than  either,  and  possesses  more 
ribs,  which  are  sharp  and  more  angled  at  (lie  upper  part,  the 
granuled  spiral  row  of  shining  nodules  being  conspicuous. 

l{i;ssr>\  (  An<  li.aim  a)  \  i;its<>\  i.i;  w  \  Mel  v. 

I.  Karachi.  Amongsl  muddy  rocks  al  low  fide,  common 
Bombay  (Abercrombie).  One  of  the  tnosl  characteristic  of  the 
smaller  molluska  of  that  locality. 
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Eissoa  (Maxzoxia)  petroxella,  sp.  n.     (Plate  XXII.  fig.  9.) 

E.   testa   minutissima,  pagodcformi,  solidula,  alba ;  anfractihus 
5-6,  quorum  apicalis  crassus,  albo-vitrccs,  mamillatus,  corteris 
crassicostatis,   apud  suturas  multum   impresses,  costis  nodulosis, 
prominidis,     albis,     interstitiis     planatis ;    apertura    circulari, 
peristomate  incrassato,  continuo. 

Long.  2,  lat.  1  mm. 
Hah.  Karachi. 

A  very  minute,  elegant,  white  pagoda-shaped  species,  with 
angled  nodulous  ribs,  sutures  much  impressed,  peristome  thickened, 

continuous,  mouth  circular.  "We  have  provisionally  Located  it  in the  subgenus  or  section  Manzonia  Brus.,  of  which  the  European 
R.  costata  Ads.  is  the  type. 

Eissoa  (Oxoba)  delicata  Phil. 
P.G-.     Bushire. 

I.  Karachi;  also  reported  from  Bombay  (Rev.  8.  D.  Fair- 
bank),  not  collected  by  Abercrombie. 

Eissoa  (Oxoba)  egregia  A.  Ad. 

P.G.     Kishm  Island.     5  fathoms,  mud. 

Very  beautiful,  the  whorls  delicately  longitudinally  multi- 

plicate. 
Eissoa  (Alvaxia)  alteata,  sp.  n.  (Plate  XXII.  fig.  10.) 

E.  testa  ovato-oblonga,  solida,  albo-calcarea  ;  anfractihus  quinque, 
apicalibus  duobv.s  leevibus,  subpeUueidis,  i/nehuis,  (uteris  tnibtu 
amgulatvm  prominvJis,  apud  suturas  impressU,  s/>iraliter 
fortiter  bi-  in  tdtimis  quinquecostatis,  undique  alveolatis  et 
decussatis,  interstitiis  quaxlratis,  profundw  ;  apertura  rotunda  ; 
labro  crasso,  albo,  e.vtus  crenidatn  ;  columella  incrassaia,  />eris- 
tomate  continue. 

Long.  3,  lat.  l-25  mm. 
Bab.  Angrias  Bank,  W.8.W.  of  Bombay  {Capt.  Tindall). 

Also  recorded  from  Quilon,  further  south,  on  the  Malabar  Coast. 
A  stout,  incrassate  Alvania,  the  upper  two  (or  sometimes  three) 

•whorls  simple  and  smoothish,  the  remainder  ruggedly  angled, 
uniformly  cancellate,  the  interstices  being  deep  and  square  ;  outer 
lip  very  thickened.  Of  the  same  character  as  the  \V.  Indian 
A.  didyma  Watson,  or  the  Australian  A.  austral  is  Sowb. 

Eissoa  (Alyaxia)  ixterfossa  Nevill. 

I.     Indian  Coast  (G.  Nevill). 

Eissoa  (Altaxia)  mahimexsis  Melv. 

I.     Bombay  (Abercrombie). 
In  G.  Xevill's  '  Hand-list  of  the  Mollusca  of  the  Indian 

Museum,  Calcutta,'  p.  112,  an  Alvania  sp.  is  marked  with  a  var. 
b.  robv.sta  Xevill,  from  Bombay,  an  unique  instance,  perhaps,  of 
the  name  of  a  variety  being  gazetted  before  that  of  its  type- form. 

The  nearest  ally  of  this  species  is  R.  interfossa  Xevill. 
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ElSSOFNA  AMBIGFA  Gould. 

I.     Bombay.     Old  record. 
Eeported  from  both  Aden  and  Ceylon.  There  are  no  typical 

specimens  in  the  Indian  Museum,  Calcutta,  from  our  area  (<■/. 
G.  Nevill,  Hand-list  of  Mollusca,  Calcutta,  1885,  p.  73.)  Of  the 
var.  perpusilla  Nevill,  examples  occur  from  P.O.  Henjam  I.,  and 

I.  Bombay,  collected  by  Mr.'  W.  T.  Blanford. Rissoina  micans  A.  Ad. 

P.G.     Tumb    I.,    Kishm    I.,  and  Mutef  (TT.   T.  Blanford  in 

G.  Nevill,  Hand-list).     Gulf  of  Oman,  lat.  26°  23'  X.,  long.  56° 
53'  E.  ;  also  lat.  24°  44'  N.,  long.  55°  56'  E.     205  fathoms. 

Var.  perstriatula  Nevill. 
P.G.     Tumb  I.  (TF.  T.  Blanford,  1.  c). 

Bissofna  sceptrum-regis,  sp.  n.     (Plate  XXII.  fig.  11.) 

R.  testa  suhperforata,  pen j radii,  nitida,  solida,  albescente ;  anfrac- 
tibtts  121,  quorum  3|  apicales,  mamillati,  parvi,   vitrei,  ceteris 
nitentibus.  hcrissimis,  longitudinaliter  recticostatis,  costis  lm<ibus, 
ad  guturas  impressis,  tumidulis,  ultimo  anfractu  infra  medium 
costis  evanidis,  deinde  ad  basim  spiraliter  sex  vet  septem  lirato  ; 
apertnra   rotundo-ovata ;    labro  incrassato,   ad  basim  paullum 
effuso  ;  columella  simplice,  nitida. 

Long.  9*50,  lat.  2  mm. 
Hab.  Gulf  of  Oman,  lat.  24^  05'  X.,  long.  57°  35'  E.  205 fathoms. 

One  of  the  most  interesting  of  the  abyssal  species  dredged  at 
over  the  100-fathoms  line.  It  is  quite  unlike  any  Rissoid  known 
to  us,  and  there  is  nothing  approaching  it  in  the  National  Collec- 

tion, or  depicted  in  any  monograph  of  the  family.  Prom  the 
figure  of  B.  neviUana  Weink.,  from  Hongkong,  a  rapprochement 
is.  we  fancy,  discernible,  and  for  the  present,  at  all  events,  would 
place  it  among  the  Eurissoince,  near  that  species. 

It  is  a  solid,  shining,  smooth,  hardly  perforate,  attenuately  slender, 
whitish  cinereous  shell,  with  very  faint,  almost  imperceptible 
ochreous  tinge  below  the  sutures  ;  the  3|  apical  whorls  are  small, 
shining,  vitreous,  the  next  rapidly  increasing  proportionately  in 
size,  and  then  with  but  gradual  increase  to  the  body-whorl.  All 
these  whorls  are  longitudinally  smoothly  costatr,  the  10  ribs  of 
th<- body-whorl  vanishing  below  the  middle,  which  is  thence  to  the 
base  six  or  seven  times  spirally  Urate.  The  mouth  is  oval  ;  outer 
lip  thickened,  only  slightly  effuse  towards  the  base ;  columella 
simple,  white. 

ki—"j\\  (Bissoijna)  distans  Anton  (  =  canaliculata  .Sclav.). 
1.     Bombay  (Ai» rcrombie). 

Rissoina  (Bissolin  \ )  i' w  ii  vsiuM  \  Melv. 
P.G.     Bushixe. 

1.     Karachi     Bombay  (Ab«rcrornbie). 

The  few  nl)~.  eighl  on  the  body-whorl,  and  smooth  interstices 
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between  the  ribs,  the  outer  lip  being  extremely  incrassate,  may 
serve  to  distinguish  this  species.  It  has  only  occurred  in  small 

quantity. 

Eissoina  (Eissolina)  plicatula  Gould. 

P.G.     Kishm  I.  ( W.  T.  Stanford). 
I.     Bombay.     Old  record. 

Eissoina  (Eissolina)  plicata  Ad. 
Var.  beriheloti  Aud. 
Var.  scalarina  A.  Ad. 

P.G.     Kharg  (W.    T.  Stanford).      Kishm  I.   (var.   bertheloti : 
W.  T.  S.). 

I.     Karachi.     Common. 

Eissoina  (Eissolina)  pseudo-scalaris,  sp.  n.  (Plate  XXII. 
fig.  13.) 

E.  testa  minuta,  fusiformi,  solida,  nitida,  lami,  albida  ;  anfraetibus 
octo,  quorum  apicdles  3|  attenuati,  apiee  ipso  brunneo,  omnibus 

vitreis,  cceteris  albo-calcareis,  longitudinaliter jpaucicostatis,  costis 
lamellarum  instar,  ultimo  in  anfractu  circa  undeeim,  prope  ante 
basim  evanidis,  basi  sub  lente  minutissime  spiraliter  striata ; 
apertura  rotunda ;  peristomate  scdlariformi  incrassato  continuo 
sub  lente  striatulo  ;  columella  obliqua. 

Long.  3,  lot.  1  mm. 

Hub.  Gulf  of  Oman,  lat.  24c  25'  N.,  long.  57°  59'  E.  37 fathoms. 

A  very  minute  scalaroid  species,  solid,  shining,  with  regular 
straight  lamelliform  ribs  ;  the  protoconch  extends  to  three  and  a 
half  whorls,  is  vitreous  and  smooth,  and  very  attenuate  ;  aperture 
round  ;  the  very  delicately  striate  peristome  thickened,  continuous. 

Allied,  but  not  very  nearly,  to  P.  gradata  d'Orb.,  a  West  Indian 
species. 

Eissoina  (Eissolina)  rissoi  Aud. 
I.     Karachi. 

Eissoina  (Eissolina)  subfuniculata  G.  Nevill. 

P.G.     Kishm  I.  (  W.  T.  Blanford). 
M.C.     Gwadur  (  W.  T.  Blanford). 

Eissoina  (Phosinella)  clathrata  Ad. 

P.G.  Lin jah  Anchorage,  5  fathoms.  Kishm  I.  (W.  T.  Blan- 
ford). 

M.C.     Gwadur  (  W.  T.  B.). 
I.     Karachi.     Bombay  (Abererombie). 

Eissoina  (Phosinella)  paschalis,  sp.  n.    (Plate  XXII.  fig.  1 2. ) 

B.  testa  obloaga,  delicata,  Candida,  paullum  nitente ;  anfraetibus 
probabiliter  7-8,  apicalibus  ....?,  costens  gradahdis,  ad  guturas 
imjvessis,  omnino  arctissime  et  puldherrime  sub  lente  cancellatis, 
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striis  sjyircilibus  ultimum  ad  anfractum  circa  15;  apertura  ovata, 
albescente  ;  peristomate  percrasso,  nitido. 

Long.  4,  lat.  1'5U  mm. 
Hab.  Karachi,  7  fathoms. 
A  beautiful  little  Eissoina,  mainly  distinguished  by  its  most 

delicate  cancellations,  its  pure  white  surface,  and  its  roundly- 
thickened,  but  translucent  white  peristome. 

Eissoina  (Phosinella)  seguenziana  Issel. 

P.G.     Kharg.     Tumb  I.  ( W.  T.  Blanford). 
I.     Bombay  (Abercrombie,  W.  T.  B.). 

Eissoina  (Schwartziella)  mainwaringiana  G.  Nevill. 

P.G.  (Col.  G.  B.  Mainwaring). 

Eissoina  (Schwartziella)  triticea  Pease. 
Var.  microstoma  IVevill. 

P.G.     Gulf  of  Oman  (  W.  T.  Blanford). 

Eissoina  (Zebina)  applanata  Melv. 

I.     Karachi.     Bombay  (Abercrombie). 

Eissoina  (Zebina)  oryza  Garrett  (=E.sto2ip>ani  Issel). 
P.G.     Tumb  I.  (  W.  T.  Blanford). 

Eissoina  (Stossichia)  abnormis  G.  Nevill. 

I.     Bombay  (  W.  T.  Blanford  and  J.  Wood-Mason). 
A  Ceylonese  species,  not  apparently  trending  very  far  north- 

ward. It  must  be  very  uncommon  at  Bombay,  as  it  does  not 
appear  in  any  recent  collections. 

Eissoina  (Pyramidelloldes)  miranda  A.  Ad. 
Var.  bellardi  Issel. 

P.G.     Gulf  of  Oman,  Jask  ( IF.  T.  Blanford,  Col.  Mainwaring). 
I.     Karachi.    Bare  at  low  tide  among  rocks. 
Var.  insolita  Desh. 

I.     Bombay  (Eev.  8.  B.  FairbanJc ;  A.  Abercrombie). 

Irawadia  tiiochlearis  Gould. 

P.G.  Bushire.  Gulf  of  Oman,  common  in  most  hauls  of  the 
dredge. 

Bl.C.     Charbar  Point,  Gwadur.     Orrnara.     Astola  I. 

J.     Karachi.     Bombay   (/*'.   StoKcfosa,    IV.   '/'.  Blanford,   A. Abercrombie). 
Found  mostly  at  muddy  rocks  at  low  tide.  Often  associated 

with    it    is    the    (iscillu    Indira    Melv.,    so    like    il    as   to    BUggest    a 
possible  protective  resemblance. 

Faiuiiankia  bombatajta  \V.  T.  Blanf. 

I.  Bombay  Harbour  {Rev.  8.  B.  Fairbanks  IT.  /'.  />'.,  and A.  Ab,  rcrombii  ). 

Proc.  Zool.  Soc—  1  BO  1 ,  Vol.  1 1 .  No.  XXIV.  24 
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Fexella  ceeithixa  Phil. 

P.G-.  Bushire.  Gulf  of  Oman,  lat.  26°  23'  N.,  long.  54° 
58'  E. ;  also  Tawila  Bay  ( W.  T.  Blaaford  in  G.  Nevill). 

I.  Karachi.  Mostly  found  amongst  rocks  and  algae  at  low 
tide.     Bombay  (Abercrombie). 

Var.  scabra  A.  Ad.  (sp.). 

P.G.     Gulf  of  Oman.  Maskat.     15  fathoms. 

I.     Bombay  (W.  T.  B.,  G.  Nevill). 

FEXELLA  PUPOIDES  A.  Ad. 

P.G.     Bushire. 

A  variety  from  the  Japanese  type,  being  calcareous,  and  with 

only  a  slight  indication  of  the  brown  median  band. 

Yar.  fusco-apicata  G.  Nevill  (an  sp.  propr.  ?). 
I.     Bombay  (  W.  T.  Blaaford). 

Fexella  eeticulata  A.  Ad.  (Bunkeria  Ad.). 

P.G.     Henjam  I.  (W.  T.  Blanford). 

Fexella  taxtspiba1,  sp.  n.     (Plate  XXII.  fig.  14.) 

F.  testa  parva,perlonga ,attenuata,castanea  ;  anfractibus  11,  quorum 
apicales  tres,  Iceves,  albati,  cceteris  castanets   unicoloribus,   apud 
suturas    multum    impressis,    ventricosis,   longitudinaliter    arete 

recticostatis,  spiraliter  tri-,  ultimo  anfractu  quadriliratis,  inter- 
stitiis  alveatis,  liris  ad  costarum  juncturas  r/emmidatis,  costis  in 
ultimo  evanidis;  apertura  ovata;  pjeristomate  fere  continuo,  tenui, 
castaneo  ;  columella  obliqua. 

Long.  4-25,  lat.  1*25  mm. 
Hob.  Karachi. 

The  great  length  of  the  spire  will  serve  to  distinguish  this  from 
others  of  this  obscure  genus  :  so  obscure  indeed  that  Mr.  Geoffrey 

Nevill  in  his  '  Hand-list,'  p.  113  sqq.,  enumerates,  out  of  a  total 
of  26  species,  no  less  than  15  as  n.  sp.  or  n.  sp.?  unnamed.  F. 

ianyspira  will  probably  be  one  of  these. 

Fexella  viegata  Phil.  (Dialce  sp.). 

P.G.     Bunder  Abbas,  off  anchor. 

M.C.     Char  bar  Point,  and  elsewhere  on  the  Persian  coast. 

I.     Karachi,    very     abundant.       Found    mostly    amongst 

algae  at  low  tide.     The  varices  are  very  conspicuous  in  the  Indian 

specimens. 
SCALIOLA  AEEXOSA  A.  Ad. 

I.  Bombay.  Probably  common  ( W.  T.  Blanford) ;  also  at 
Manora  Point,  Karachi. 

Scaliola  elata  Semper. 

P.G.  Eishire.  Linjah.  3|  fathoms,  with  Dialce,  Ftnella?,  &c. 
in  much  profusion,  and  appearing  to  be  a  small  variety. 

1  ravaos  and  atrtlpa,  with  long  spire. 
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A  small  ochraceous  Scaliola,  much  agglutinated,  likewise  occurs 
with  the  other  species  ;  it  may  be  only  a  variety,  but  has  a  distinct 
appearance. 

Fain.  Litiopid.f. 

LlTIOPA  TENXEOSA  A.  Ad. 

P.G.     Gulf  of  Oman. 

M.C.  Gwadiir  (W.  T.  Blanford),  with  var.  minor  n.,  an  sp. 

propr.  ? 

Litiopa  (Alaba)  bla>~fordi  A.  Ad. 
I.  Bombay  (Dr.  F.  Stoliczka,  H.  F.  Blanford).  Not  in  the 

Abercrombie  collection. 

Litiopa  (Alaba)  rectaxgitlata  Craven. 

I.     Bombay  (Abercrombie). 

Litiopa  (Diala)  leithi  Sm. 

I.  Bombay  (Abercrombie).  Probably  inhabits  brackish  water, 
with  many  spp.  of  Stenothi/ro?  and  Assiminiece. 

Litiopa  (Diala)  semistriata  Phil.  (=macula  Ee'cluz). 
P.G.     Gulf  of  Oman,  near  Maskat.     20  fathoms. 

I.     Bombay  (Dr.  F.  Stoliczka). 

Litiopa  (Diala)  sulcifera  A.  Ad. 

P.G.  Gulf  of  Oman,  near  Maskat,  with  the  preceding.  Also 
recorded  by  Mr.  W.  T.  Blanford. 

I.     Bombay  (Rev.  S.  B.  Fairbanlc). 

Litiopa  (Styliferi>'a)  fulta  B.  Wats.  (Alaba). 
P.G.     Gulf  of  Oman,  near  Maskat. 
The  specimens  are  worn,  but  both  in  coloration  and  sculpture 

agree  with  description  and  figure  (Bep.  Challenger  Exped.  vol.  xv. 
p.  571,  pi.  xlii.  fig.  5). 

Litiopa  (Styliferixa)  sayignyi  Issel. 

P.G.     Gulf  of  Oman,  Maskat  (Dr.  F.  Stoliczka,  W.  T.  Blanford). 

Argyropeza  l,  genus  novum. 

Testa  parva,  gracilis,  fusiformis,  tenuis,  nitida  vitrefacta,  albo- 
cinerea  vel  einereo-ttraminea  ;  anfractut  10,  quorum  tres  apicales, 
lanft$,  part/if  brunnei  vel  straminei,  eceteri  multum  apud  suturas 
impretri,  ventricori,  bicarimati,  carina  tpiraliter  arete  >t  regu- 
lariter  nodtiloeo-gemmatai^  uUimus  anfractut  eateroe  exasgxians, 

rinatus,  carina  inferior  planatut^  d\  vnde  <"/  batim  tpiraliter 
lirntiis  ;  apertura  ovata ;  inristoma  tenue,  sinuatum,  2>aullum 

t  ff'usum  ;  columella  ad  basim  subprodiida. 

1  dpyvfj67Tt£a,  silver-fuut,  the  Homtfio  epithet  of  Thetis. 

24* 
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Abgtropeza  diyi>'a,  sp.  n.     (Plate  XXI.  fig.  3.) 
A.  testa?  characteribus  uti  supra.     Loivj.  650,  lat.  1*75  mm.,  sp. maj. 

Hob.  Gulf  of  Oman:  lat.  24°  05'  X.,  long.  57°  35'  E.     205 
fathoms,  mud. 

Shell  small,  fusiform,  10-whorled,  three  of  these  being  apical, 
brown,  vitreous,  small  and  smooth;  the  remainder,  much  impressed 
suturally  and  ventricose,  are  glazed  with  a  peculiar  silvery  lustre, 
though  by  no  means  nacreous,  being  uniformly  adorned  by  two 
keeled  spiral  rows  of  close-set  and  conspicuously  noduled  gemmae, 
the  rest  of  the  surface  being  smooth  and  shining.  Body-whorl 
slightly  produced,  below  the  two  gemmuled  carinae  is  a  strong  spiral 
plain  keel,  and  thence  to  the  base  several  lirae  or  stria?.  Mouth 
oval,  outer  lip  a  little  effuse,  thin,  and  with  the  columella  pro- 

duced basally.  We  have  not  seen  the  operculum,  and,  in  spite  of 
the  benevolent  endeavours  of  the  Eev.  Prof.  H.  M.  Gwatkin  to 

extract  the  radula,  success  has  not  yet  been  attained  in  that 

respect. 
The  substance  is  peculiar,  the  thin  shell  being  covered  with  a 

porcellanous  or  vitreous  glaze.  The  basal  prolongation  of  the  lip 
and  the  columella  recall  certain  Dialce,  e.  g.  D.pagodula  A.  Ad.  from 
Australia,  which  species  is  embellished  with  a  spiral  row  of  nodules  ; 
the  whole  characters,  however,  appear  to  us  to  differ  fundamentally 
from  the  one  under  discussion. 

Again,  Crrithiopsis  sinon  Bayle  (Pirenella  dathrata  A.  Ad.),  a 
solid,  fair-sized,  elaborately  sculptured  species,  bears  a  resemblance, 
but  only  superficial,  to  the  Argyropeza ;  the  lip  characters  are 
Cerithioid,  and  the  anterior  canal  distinct  and  short. 

P.  Fischer  (Man.  de  Conch.  1887,  p.  697  sqq.)  places  the  recent 
genus  Vanesia  Ad.  (type  V.  rufofasciata),  from  Manchuria,  in 
the  family  Pseudomelaniidae.  consisting  otherwise  wholly  of  extinct 

representatives  only  ;  the  well-known  Eocene  Bayania  M.-Chalnias 
is  by  him  merged  into  a  subgenus  only  of  Pseudomelania  Pict  and 
Champ.  Loxonema  Phil.,  a  Palaeozoic  fossil,  is  allied,  and  has  the 
aperture  dilated  in  front ;  whorls  convex,  strictly  flexuose.  All 
the  species  of  this  Eamily  were  or  are  marine.  V.  rufofasciata 
Ad.,  in  the  collection  of  one  of  us,  is  melaniform,  smooth,  excepting 
for  longitudinal  striation  in  the  uppermost  whorls,  banded  thrice 
spirally,  and  does  not  seem  near  our  species. 

Certain  Melanice,  especially  of  the  Section  Melanoides,  e.  g. 
asperata  Lam.,  dactylvs  Lea,  &c,  seem  to  possess  analogous  labial 
characteristics  ;  and  our  species  bears,  when  highly  magnified,  so 
great  a  resemblance  to  these  fluviatile  Mollusca  as  to  suggest  the 
possibility  of  their  having  a  marine  representative  in  the  Arabian 
Sea ;  but  it  would  perhaps  be  best  for  the  present  to  locate  this 
species  as  an  outlying  form  of  Cerithiida\  or  of  Litiopida?. 

About  thirty  examples  were  dredged  in  the  above  given  locality, 
all  very  similar  in  size,  but  only  a  very  few  showing  the  complete 
characters  of  the  peristome.  Immature  examples  exhibit  the 
columella  fairly  straight  and  sharply  projecting. 
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Fain.  Adeoebid.e. 

Adeobbis  placets,  sp.  n.     (Plate  XXII.  fig.  15.) 

A.    testa   depressa,    umbilicata,   albo-vitrea,  tenuissima,  minuta ; 
anfractibus  quatuor,  apicali  vitreo,  nitido,   undique  concentrice 

gpira&iter  tenuistriaiis,  apud  suturas  pauUum  impresso-exeavatis, 
ultimo    rapide    accrescent?,   circa   umbilicum    nitido,  perlcevi ; 
apertura rotunda;  peristomal  via)  inerassato,  margin*  columellari 

cepto,  circa  umbiUcton  triantjulatim  rejiexo. 

Alt.  50,  diam.  1-5U  mm. 

Hah.  Gulf  of  Oman  :  lat.  24°  05'  N.,  long.  57°  35'  E.  205 fathoms. 

One  of  the  minutest  of  a  genus  replete  with  "  minutiora."  We 
should  consider  its  nearest  congener  A.  clausns  Adams,  from  Japan ; 
but  this  species,  besides  being  less  depressed,  is  more  than  double 
the  diameter.  Several  specimens  occurred  in  the  above  locality, 
and  would  appear  to  have  attained  their  full  growth.  One  indeed 

bears  the  round  bore-hole,  showing  its  inmate  had  succumbed  to 
the  attack  of  a  carnivorous  enemy. 

Yar.  complaxata,  nov. 

Testa  ut  in  typo.,  seel  undique  planata,  nitida,  perlcevi. 
Hob.  Persian  Gulf  :  Eishire. 

Till  more  examples  are  obtained,  we  prefer  considering  this  a 
varietal  form.  It  is  possible  that  it  is  a  nearly  allied  but  separate 
species.  Upon  one  of  the  specimens  before  us  of  the  type,  we 
have  lately  noticed  absence  of  the  usual  striae  round  the  inner 

dorsal  surface  of  the  body-whorl. 

Adeoebis  taxieoeoides  Mel  v. 

I.     Bombay  (Abercrombie). 

Fam.  CEEnniiDiE. 

CeBITHIUM  ADEXENSE  Sowb. 

P.G.     Bunder  Abbas  (21.  F.  Houssaij). 

Ceeitiiium  boenii  Sowb. 

I.     Karachi.     On  rocks  at  low  tide. 

(/l. KITH  MM   CERULEUM  Sowb. 

P.O.     Buahire. 
I.     Karachi,  with  0.  bornii. 

Ceeitiiium  ULTPBOMOBUB  Jouss. 

P.G.    Bunder  Abbas  |  M.  /•'.  Hovmay). 1.      Karachi. 

CEEinill  M    I.I.MMSi    \TI\I    Ouoy- 

I.     Karachi,  along  with  0.  borrm 
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Cerithium  mores  Lam. 

I.     Karachi.     Bombay  Harbour  (Lt.-Coh  H.  D.  Olivier). 
Yar.  patiens  Bayle  (  =  C.  rugosum  Wood,  praeoccA     With 

the  type.     A  variety  of  this  occurs  as  follows  : — 
P.G.     Gulf  of  Oman,  near  Jask,  at  low  tide. 

Cerithium  rebus  Martyn. 

I.     Bombay  (Abercrombie). 

Cerithium  scabeidum  Reeve. 

Cerithium  columna  Sowb.,  var. 

P.G.     On  the  telegraph-cable,  not  common. 

Cerithium  torresi  Sm. 

I.     Karachi. 

Seemingly  identical  with  a  X.  Australian  form. 

Cerithium  tebburti  Sm. 

I.     Karachi.     5  fathoms,  among  mud  and  stones. 

Cerithium  (Colina)  pingee  A.  Ad.  : 
M.C.     Charbar,  and  generally  along  the  coast  to  Jask. 

I.     Karachi. 

At  5  to  7  fathoms,  muddy  sand  and  on  rocky  bottom,  the 
var.  tceniatum  Sowb.  occurring  occasionally  with  the  type. 

Described  originally  from  South  Africa,  a  great  extension  of 
range  is  now  presented  by  this  species. 

Cerithium  (Colina)  macrostoma  Hinds. 

I.     Karachi.     1  to  5  fathoms,  on  shingle. 
There  are  one  or  two  doubtful  Colina>  in  the  collection,  but  in 

view  of  the  variability  of  the  species  it  is  best  not  to  attempt  to 
differentiate  them  at  present. 

Cebithium  (Yertagus)  attenuatum  Phil. 

M.C.     On  telegraph-cable,  rare. 
This  is  the  C.  longicaudatum  Ad.  &  Eve. 

Cerithium  (Yertagus)  fasctatum  Brug. 
Yar.  martinianum  Pfr. 

P.G.     Gulf  of  Oman,  Maskat.     Dredged  in  10  to  15  fathoms, 
muddy  sand. 

Cerithium  (Yertages)  kochi  Phil. 

M.C.  Charbar  Bay.  3  to  7  fathoms,  amongst  stones  in  sandy 
mud  bottom. 

Extends  to  E.  Africa. 

Cerithium  (Yertagus)  obeliscus  Brug. 
1.     Karachi.     On  rocks  at  low  tide. 
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BiTTir/M  ateamentabium  ',  n.  sp.     (Plate  XXII.  fig.  16.) 
B.  testa    doliolifurmi,  solidida,  castaneo-brunnea  vel  nigrescente ; 

anfractibus  undecim,  quorum  apicales  tres,  vitrei,  parvi,  delicatis- 
sime  decussati,   ccetens   apud   suturas    impressis,  sulventricosis, 
tribus  ordinibus  gemmularum  arete  spiralitcr  praditis,  gemmulis 

nitidis,  interstitiis  alveatis,  qnadrahdis,  xdtimo  anfractu  quadri- 
gemmulato ;  apertura  quadrato~ovata,  labro  exteriore  tcnui,  canali 
brevi ;  columella  recta. 

Long.  4,  lat.  150  mm. 
Hab.  Karachi. 

A  cylindrical,  dark  chestnut-coloured  merging  into  blacker, 
and  very  small  species  ;  the  three  apical  whorls  white,  pellucid,  and 
small,  suddenly  developing  below  into  seven  or  eight  subventricose 
compact  whorls,  alveolate,  regularly  gemmulate,  with  three  rows 
of  transverse  shining  nodules,  the  last  whorl  possessing  four; 
mouth  somewhat  square,  outer  lip  thin,  canal  short,  and  columella 
straight.     Several  examples,  we  think  mostly  adult. 

BlTTIOI  TENTHEEXOIS  Melv. 

P.G.     Bushire. 

Agreeing  with  the  Bombay  form  in  sculpture,  but  with  no  trace 
of  the  white  extremities. 

I.     Bombay  (Abercrombie). 

X.B. —  Cerithium  mamillatum  Eisso  has  been  reported  from 
Bombay.  This  is  synonymic  of  the  well-known  European  Bittium 
retiexdatum  Da  Costa,  and  its  record  is  no  doubt  erroneous. 

Potaxiides  (Ttmpaxotoxus)  fluyiatilis  Pot.  &  Mich. 
P.G.     M.C.     I. 

According  to  Mr.  Townsend  a  distinctly  marine  species,  occurring 
on  muddy  sands,  both  amongst  rocks  and  on  mud-flats,  at  half  to 
lowest  tide.     A  variety  also  occurs  at  Karachi. 

POTAMIDES  (TeLESCOPIFM)  TELESCOPIDM  L. 

Telescophim  fuscum  Schum. 

I.  Karachi.  On  mud-flats  only  just  covered  at  high  tide, 
occasionally  wandering  even  beyond  tide-mark  range.  To  show 
how  tenacious  of  life  is  this  mollusk,  some  specimens  were  placed 
in  a  tin-box  containing  sand,  and  at  the  end  of  three  months, 
when  taken  out,  were  still  alive,  and  seemed  none  the  worse  for 
their  incarceration,  the  sand  being  perfectly  dry  the  whole  time 
{t.W.  T.). 

POT  AMID  i  -.s  (Ti  ui.isualia)  solcatus  Born. 

I.     Karachi.     On  mud-flats,  but  no  live  specimens  seen. 

1  Atru//t>/i/«nus,  inkv,  from  llio  colour. 
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Potamides  (Pirenella)  conicus  Blainv. 
Var.  cinerascens  Pallas. 

P.G.,  occasional.    Originally  described  from  the  Island  of  Karak 
in  the  Gulf. 

Potamides  (Pirenella)  layardi  A.  Ad. 

Yar.  bombayanus  Sowb.  (sp.). 
I.     Bombay.     Both  the  type  and  the  variety  recorded. 

Potamides  (Cerithidea)  rhizoperarum  A.  Ad. 

I.     Bombay.     On  mangrove-roots. 

Triforis  acutus  Kien. 

M.C.     Charbar. 
I.     Karachi. 

Most  abundant  and  variable  in  coloration. 

Triforis  cingulatus  A.  Ad. 

P.G.  Bushire.  Gulf  of  Oman,  Maskat,  10  fathoms.  On 

muddy  rocks  from  low- water  to  50  fathoms.  Also  (in  the  Gulf) 
amongst  shell-growth  on  the  telegraph-cable. 

Triforis  corrugatus  Hinds. 

P.G.     Gulf  of  Oman,  Maskat. 
I.     Karachi. 

Triforis  idoneus  l,  sp.  n.     (Plate  XXII.  fig.  17.) 

T.  testa  angustefusiformi,solida,calcareo-alba;  (infract ibus  forsan 
quatuordecim,  quorum  apicales  .  .  .  ?,  cceteris  (undecim)  omnino 
regulariter  spiraliter  triseriatis,  cancellatis,  suturaliter  impressis, 
ad  juncturas   nodulifero-gemmatis,   nodulis  regularibus,   rectis, 
ultimo  anfractu  serie  quarta  prwdito  ;  apertura  ovata  ;  columella 
crassa  ;  canali  brevi,  paidliilum  recurvo. 

Long.  10,  lat.  2*50  mm. 
Hob.  Linjah  Anchorage,  .5  fathoms. 
This  Triforis,  distinguished  by  its  uniform  chalky  whiteness  and 

regular  rows  of  gemmuled  cancellations,  coarse,  uniform,  three- 
ranked  on  all  the  upper  whorls,  four  on  the  body-whorl,  is  of  a 
graceful  shape  and  fairly  sized.  It  is  unfortunate  that  all  the 
specimens  we  have  examined  are  without  the  apical  whorls. 

Triforis  perversus  L. 

P.G.     Bushire. 

I.     Bombay  {Abercrombie). 
We  cannot  distinguish  the  Bushire  and  Bombay  specimens  from 

the  Mediterranean  shell.  The  Triforides  (especially  acutus)  are 

amongst  the  most  plentiful  small  mollusca  dredged  at  a  few  fathoms' 
depth. 

1  Idoneus,  suitable. 
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Cerithiopsis  angasi  Semper  (—daikrata  Augas). 

I.     Karachi.     Also  lat.  18°  58'  N.,  long.  71°  45'  E. 
The  type  is  Australian,  but  we  cannot  separate  it. 

Cerithiopsis  pagodulus  A.  Ad. 

I.     Karachi.     Eocks  at  low  tide.     Also  from  Japan. 

Cerithiopsis  pulcherrima  Melv. 

I.     Bombay  (Abercrombie). 

Cehithiopsis  rubricincta  Melv. 

I.     Karachi.     Found  at  low  tide  amongst  loose  rocks,  mud,  and 
algae.     Bombay  {Abercrombie). 

Cerithiopsis  sykesii  Melv. 

I.     Karachi.      Found    with    0.    rubricincta.       Bombay   (Aber- 
crombie). 

Cerithiopsis  (Seila)  bandorexsis  Melv. 
M.C.     Charbar. 

I.     Karachi.     Found  at  low  tide  amongst  rocks  and  algae. 
Bombay  (Abercrombie). 

Cerithiopsis  (Seila)  hinduorum  Melv. 
M.C.     Charbar. 

I.     Karachi,  especially  near  Manora,  abundant,  varying  much 
in  colour  from  pale  to  dark  brown.     (Andaman  Isles,  Booley.) 

Fam.  Planaxidje. 

Plan  axis  breviculus  Desb. 

Var.  tessellata  G.  Nevill. 

P.G.     (7F.  T.  Blanford  in  Gr.  Nevill). 

Planaxis  lineatus  Da  Costa. 

Var.  labiosus  A.  Ad. 
I.     Karachi. 

Planaxis  niger  Quoy  (  =  P.  similis  Sm.). 

I.     Karachi.     Bombay  (Abercrombie  ;  Rev.  S.  B.  Fairbank). 

Planaxis  sitlcatus  Born. 

P.G.     Pushire.     Common  on  rocks  at  half-tide. 
I.     Bombay  (Abercrombie ;  Olivier).      Abundant    in   similar 

situations. 

Y;ir.  tavignyi  I >esb.  (sp.). 
P.G.     (W.  T.  Blanford). 
M.C.     Often  found,  though  locally,  on  rocks  at  low  tide. 

Var.  wtfyMgra  d.  Nei ill. 
P.G.    (lulf  of  Oman,  Hormuz  ami  Maakal  (  IT.  T.  Blanford). 
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Fam.  TURBITELLID.E. 

TURRITELLA  BACILLUH  Kien. 

M.C.     Ormara. 

I.     Bombay  (Abercrombie).     Only  in  juvenile  condition.     It 
is  T.  cerea  Reeve. 

TURRITELLA  CINGULIFERA  Sowb. 

P  G.  Linjah,  3|  fathoms.  Gulf  of  Oman,  Malcolm  Inlet 
(Kubbatt  Ghazira).     Mostly  young. 

Turritella  fultoni  Melv.     (Plate  XXI.  fig.  8.) 

P.G.  Linjah.  Henjam  Island ;  7-25  fathoms,  live,  fine  speci- 
mens.    Gulf  of  Oman,  Jask  beach. 

M.C.     Charbar.     Ormara  Bay  ;  2  fathoms,  in  sand. 

The  type,  described  in  1897  from  the  last-mentioned  locality  on 
the  Mekran  Coast,  was  only  27  mm.  in  length,  and  now,  from 
Henjam  Island,  have  been  brought  fine  examples  nearly  3  inches 

long,  but  w  ith  the  same'  characters  of  pure  white  coloration  and 
revolving  lirae.  This  species  was  first  found  by  Mr.  W.  D.  Gumming, 
whose  specimens  are  in  the  British  Museum,  but  till  lately 
unlabelled. 

Turritella  terebba  L. 

Var.  spectrum  Reeve  (sp.). 

P.G.     Bunder  Abbas  (31.  F.  Houssay). 

Turritella  (Haustator)  columnaris  Kien. 

P.G.  Shaikh  Shuaib  Island.  3-10  fathoms. 

Gulf  of   Oman,    Maskat.      5-12  fathoms,    muddy    sand    and 
stones. 

Turritella  (Haustator)  maculata  Eve. 

P.G.  Shaikh  Shuaib  Island.  Gulf  of  Oman,  Maskat.  5-12 

fathoms,  muddy  sand,  accompanying  the  last-named  (T.  colum- 
naris). 

Turritella  (Haustator)  vittulata  Ad.  &  Rve. 

P.G.     Gulf  of  Oman,  Jask.     5  fathoms,  muddy  rocks. 

Turritella  (Torcula)  exoleta  L. 

P.G.     Gulf  of  Omau,  Maskat.     15  fathoms. 
T.  cochlea  Reeve  is  synonymic. 

Turritella  (Zaria)  duplicata  L. 

I.     Bombay  (Abercrombie),  plentifully. 

Mathilda  gracillima,  sp.  n.     (Plate  XXII.  fig.  18.) 

M.  testa  gradato-attenuato,  fusiformi,  albida,  delicata  ;  anfractibus 

8-9,  quorum  duo  apicales  vitrei,  Iceves,  globosi,  cceteris  midtum 
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r/radatis,  apud  suturas  canaliculato-impressis,  spiraliter  tri- 
car inatis,  carinis  prcecipue  apud  medium  binis,  conspicnis,  acutis, 

2>rominulis,  gemmulatis,  ultimo  anfractu  quadricarinato,  super- 
Jicie  interstitiali  inter  carinas  principalis  regulariter  quadrata, 
infra  suturas  excavata  ;  apertura  ovato-quadratula,  labro  tenui, 
angulari  ;  columella  fere  recta. 

Long.  11,  lat.  4  mm. 

Hob.  Gulf  of  Oman  :  lat,  24°  55'  N.,  long.  57°  59'  E.  37 
fathoms,  sand  and  mud  bottom. 

In  form  turritelloid,  gradate,  becoming  rapidly  attenuate,  white, 
delicate,  8-  or  9-wborled,  two  of  these  being  apical,  globular, 
smooth,  glassy,  the  rest  thrice  (the  lowest  whorl  four  times)  keeled, 
the  two  lowermost  carinse  being  acute,  prominent,  conspicuous  ; 
the  interstitial  ground  between  the  carina?  is  regularly  divided  into 
quadrate  spaces,  a  small  gemma  or  nodule  being  present  on  the 
keels  at  the  points  of  transition.  The  mouth  is  squarely  oval ; 

outer  lip  thiu,  angled,  columella  almost  straight.  A  very  remark- 
able species  ;  conspicuous  for  its  graceful,  attenuate  form. 

Mathilda  zmitampis  \  sp.  n.     (Plate  XXII.  fig.  19.) 

M.  testa  turrita,  gracili,  fusiformi,  delicata,  cdba  ;  anfractibus  9, 
quorum  apicales  duo  conspicue  heterostropM,  mamillati,  vitrei, 
perlceves,  ccttcris  apud  suturas  impressis,  deinde  supra,  ju.vta 
suturas,  spiraliter  acute  bicarinatis  et  biliratis,  undique  longi- 
tudinaliter  arete  costaiis,  costis  acutis,  angustis,  tenuibus,  ad 
juncturas  lirarum  gemmulatis,  interstitiis  alveatis,  quadratidis ; 
aperturafere  rotunda, alba;  labro  tenui, extus  crevoidato;  columella 
paullum  incrassata,  cdba,  nitida  ;  ultimo  anfractu  ad  basim 

spiraliter  tomato,  fortitt-r  striatulo. 
Long.  10,  lat.  3*50  mm. 
Hub.  Gulf  of  Oman :  lat.  24°  5'  N.,  long.  37°  35'  E.  208 

fathoms,  sand. 
We  are  not  satisfied  with  the  present  location  of  Mathilda 

Semper  (1865)  amongst  the  Turritellida?,  Dr.  P.  Fischer  (Man.  de 
Conch,  p.  695)  styles  the  genus  as  possessing  the  shell  of  Turritella, 
with  the  embryonic  heterostrophe-whorls  of  the  Pyramklellidcp ;  but 
in  that  case  we  should  consider  that  its  alliance  would  be  with  the 

latter  family.  Certain  of  the  Odostomire  possess  the  same  fenestrate 
and  alveolate  sculpture,  Twbonilla  fenestrata  Forbes,  for  example. 

The  species  before  us  is  most  elaborately  chased  and  ornamented 
with  four  spiral  carina?,  two  being  little  more  than  striations  or 

lira' :  tin.-  two  lower  bolder,  acute,  and  giving  an  angled  contour 
to  the  whorls.  The  longitudinal  thin  costac,  crossing  these  carina 
and  lira?  at  right  angles,  form  quadrate  interstitial  divisions.  The 
whorls  are  nine,  two  of  which  are  apical,  heterostrophe,  and 
crystalline.  The  mouth  is  roundly  oval,  outer  lip  rather  thin  ; 
columella  white,  shining. 

1    Zmttuinjjts,  a  pnoiOUl  liOIU  incut  ioiifd  by  Pliny. 
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Fam.  Yeemetid.e. 
Yeemetes  sp. 

1.  Bombay  (Abercrombie).  round  cast  up  from  deep-water 
amongst  shell-sand. 

SlEIQEARIA  sp.  JUV. 

I.     Lat.  18°  58'  IS'.,  long.  71°  45'  E. ;  40  fathoms. 
Fam.  Strohbed^e. 

Strombus  (Gaelenela)  defoemis  Gray. 

M.C.  A  single  dead  specimen  only  dredged,  without  more  exact 
record  of  locality. 

Steombes  (Gallinela)  eesieormis  Sowb. 

P.G.  Shaikh  Shuaib  Island,  &c.  This  rare  species,  queried  by 
Tryon  (Man.  de  Conch,  vii.  p.  117)  as  inhabiting  the  Red  Sea, 
seems  to  be  general  in  the  Persian  Gulf,  being  found  at  from 
7  to  10  fathoms  in  coral-sand  bottom.  Many  varieties  occur,  one 
being  pale  lemon-yellow.  Juvenile  examples  exhibit  strong  varices 
and  transverse  striation  throughout.  In  the  Gulf  of  Oman  it 
occurs  near  Maskat  at  15  fathoms. 

Steombes  (Cakabium)  floredes  Lam. 
M.C.     Charbar.     On  mud-covered  rocks  at  low  tide. 

Steombes  (Canaeiem)  gibbeeulus  L. 
P.G.  Maskat,  15  fathoms.  Not  common  in  the  Gulf,  but 

one  of  the  most  widely-distributed  gastropods  in  the  Indo- 
Pacific  region. 

I.  Bombay  {Abercrombie).  Bassein,  southwards  (Lt.-Col.  II. 
D.  Olivier). 

Steombes  (Canariem)  yeebueyi  E.  8m. 
P.G.  Kais  and  Shaikh  Shuaib  Islands.  From  7  to  10  fathoms, 

coral-sand.  Our  examples  appear  almost  intermediate  between 
typical  yerburyi  and  pidchellus  Eve.,  and  suggest  these  two  being 
extremes  of  a  variable  species. 

Steombe's  (Coxomeeex)  belechiexsis  l  Melv.  (nom.  emend.). 
(Plate  XXL  figs.  13,  15.) 

P.G.  Linjah.  31  fathoms,  December  1900.  Maskat  {Dr.  A.  R. 
Jayalcar). 

M.C.     Charbar.     7  fathoms,  mud  and  sand. 

The  more  recently-dredged  Persian  Gulf  examples  exhibit  variety 
in  colour  and  marking,  though  none  in  form.  One  example  is 
banded  with  pale  straw-coloured  fascise,  the  spaces  filled  with 
delicate  zigzag  lines  ;  another  strongly  banded  with  dark-brown 
fasciae  of  varying  thickness.     The  first  examples  discovered  in  lb98 

1  I  described  this  as  helutschiensis,  but  venture  to  emend  the  spelling  to 
beluchiensis  as  more  in  harmony  with  the  dictates  of  orthography.— J.  C.  M. 
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on  the  Mekrau  Coast  were  almost  plain.     Commdr.  E.  E.  Shopland 
has  likewise  received  it  recently  from  Aden,  in  some  variety. 

Our  two  figures  are  taken  from  Dr.  Jayakars  specimens  in 
Mus.  Brit. 

Strombus  (Coxomurex)  mauritianus  Lam. 

P.G.     In  6  fathoms,  sandy  mud. 
M.C.  In  3  to  10  fathoms,  and  on  coral-beds.  Mostly  var. 

cylindrieus  Swains. 
/3.  coniformis  Sowb. 

P.G.     This  noduled  form  in  fine  condition,  with  the  type. 

Pterocera  lambis  L. 

P.G-.     Gulf  of  Oman,  Maskat.     On  rocks  at  low  tide. 
I.     Bombay  (Abercrombie). 

Bostellaria  curvirostris  Lam. 

Var.  curia  Sowb.  (sp.). 

M.C.  One  live  example  dredged  at  7  fathoms,  in  mud,  off 
Pusni.  Dead  specimens  not  infrequent  generally  over  the  whole 
area. 

I.  Bombay  (Abercrombie).  Mostly  found  with  a  Pagurus  sp. 
in  possession. 

Bostellaria  delicatula  G-.  jNTevill,  Journ.  Asiatic  Soc.  Beug. 
1881,  p.  262. 

P.O.  Gulf  of  Oman  :  lat.  24°  49'  N.,  long.  55°  56'  E.  225 
fathoms,  mud ;  all  young.  In  the  vicinity  of  the  above  sounding 

occurred  about  six  fine,  well-grown  examples,  from  200-400 fathoms. 
Originally  noted  from  Arakau,  in  the  Bay  of  Bengal,  this  species  is 

probably  common  in  deep  water  throughout  the  North-Indian 
Ocean. 

With  reference  to  the  dredging  of  this  species,  Mr.  Townsend 
(in  litt.)  gives  some  interesting  remarks  as  to  the  temperatures 
taken  of  the  sea-bottom  at  various  depths  in  the  Gulf  of  Oman  : — 

At  205  fathoms  62°  Fahr. 230   „ 

61° 

415   „ 

52° 

425   „ 

53° 

500 

51° 

1495   „ 

37° 

adding  that  the  Rostellaria  was  always  found  at  an  even  tempera- 

tare,  of  about  62°  Fahr. 

Ski;  \i-iis  TEBBBXLLUld   .Montf. 

Tli:  ■';■  H  a  i,i  siiliuliiln  in    \\  li-iii. 

l'.(i.      Gulf  of  Oman,  .Maskat.     9-20  fathoms,  on  muddy  sand. 
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Fam.  Cype^eid.e. 

CyPBvEA  annulus  L. 

P.G.  Gulf  of  Oman,  Maskat.  Very  abundant,  and  from  thence 
exported  to  India  as  an  article  of  commerce  (F.  W.  T.). 

I.     Karachi.    A  single  dead  specimen  only  occurred  (F.  W.  T.). 

Cype^ea  aeabica  L. 

P.G.  M.C.  Generally  common,  mostly  being  found  under 
rocks  at  low  tide. 

I.     Karachi.     Bombay  (Abercrombie). 
Var.  histrio  Meusch  (sp.). 

I.     Bombay  (Abercrombie),  with  the  type. 
Yar.  reticulata  Martyn  (sp.). 

I.  Karachi.  Small  but  well-developed  forms  ;  also  a  large 
variety,  with  the  white  dorsal  patches  remarkably  distinct  and 

quadrate. 
CYPEjEA  caeneola  L. 

P.G.  Local,  but  variable.  Pound  from  low-tide  mark  to 
3  fathoms.  Kemarkably  light  forms  occur  at  Shaikh  Shuaib 
Island  and  Henjam  I.,  while  from  Linjah,  at  3i  fathoms,  were 

dredged  alive  dark  examples,  spirally  four-banded  with  chocolate, 
and  with  lilac  annulus  just  beyond  the  columellar  and  labial 
callosities  extending  dorsally.  These  same  forms  occur  from  Jask 
eastwards. 

M.C.     Charbar,  at  3  fathoms. 

Cype.ea  caueica  L. 

P.G.     Common  in  shoal-water  amongst  rocks. 
M.C.     Yery  rare,  have  only  dredged  four  specimens  in  eight 

years  (F.  W.  T.). 

CYl'E.EA  EEOSA  L. 

P.G.  M.C.  Not  abundant,  but  widely  distributed.  Found 
usually  on  muddy  sand  near  rocks,  at  low  water  to  7  fathoms. 

Cypb^ea  eelina  Gmel. 

P.G.     Gulf  of  Oman,  Maskat, 
M.C.  Pare.  Found  at  half-tide  mark,  never  much  below  that, 

under  rocks. 

Yar.  fabula  Kiener  (sp.). 
P.G.     Gulf  of  Oman,  Maskat.     Very  finely  coloured  and  large. 

CypevEa  fimbeiata  Gmel. 

P.G.    M.C. 

Generally  found,  from  5  to  10  fathoms,  amongst  coral-sand 
and  algae. 

Yar.  macula  Ad.  (sp.). 

P.G.  With  the  type.  Many  authors  consider  this  a  good 
species,  but  to  us  it  appears  to  merge  into  the  type  insensibly. 
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Cypr.ea  lamarckii  Gray. 

I.     Bombay  (Abercrotubie). 

Cypr.ea  lentiginosa  Gray. 
P.G.     Shaikh  Shuaib  Island.    5  to  10  fathoms,  coral  and  stones. 
M.C.     Locally  general. 
I.  Karachi.  Here  the  finest  examples  have  been  dredged, 

and  also  occur  at  very  low  tide  amongst  muddy  rocks.  Bombay 
(Abercrombie).     Extends  south  to  Ceylon. 

Cypr.ea  listebj  Gray. 

P.G.  Gulf  of  Oman :  Ras  El  Hadd,  near  Maskat,  very 
infrequent. 

CYPR^A  MAURITIANA  L. 

P.G.  Gulf  of  Oman,  Maskat.  Obtained  from  the  native  boat- 
men, who  said  they  had  found  them  on  rocks  at  extreme  low  tide 

(F.  W.  T.). 
Cypk.ea  moketa  L. 

P.G.  Gulf  of  Oman,  Maskat.  Exported  in  quantity  to  India 

with  0.  anmdus  L.,  these  two  so-called  species  probably  being  the 
extremes  of  one  variable  mollusc. 

ClPR-EA  OCELLATA  L. 

P.G.    M.C.     I. 
Generally  diffused,  mostly  occurring  at  low  tide  amongst  muddy 

stones.  The  finest  specimens  occur  off  Karachi.  Oue  example  is 
particularly  noticeable,  being,  though  normal  in  size  and  marking, 
of  a  pale  lilac-cinereous  hue  with  pink  suffusion,  resembling 
ft  listen  Gray. 

Yar.  calophtludma  Melv. 
One  example  occurred  only  of  the  form  with  large  ocellations. 

A  pale  sub-pellucent  form  occurred  in  lat.  18°  58'  N.,  long. 
71°  45'  E.,  40  fathoms. 

Cypr.ea  oxtx  L. 

P.G.     Adhering  to  the  telegraph-cable  from  15  fathoms,  mud, 

principally  at  the  head  of  (he  Gulf. 
I.     Karachi :  sparsely  occurring. 

Cypk;ea  pallida  Gray. 
I.     Karachi.     At  low  tide,  under  muddy  rocks. 

A'ariable  as  regards  marking  and  coloration,  the  series  in  this 
collection  being  almost  uniquely  beautiful,  embracing  every  grada- 

tion between  plain  cinereous  and  rich  brown  with  large  dorsal 
inaculations.     Bombay  {Abercrombie). 

CypRjEA  FULGHBLLA  Swains. 

p.G.    Golf  of  Oman. 
Adhering  to  telegraph-cable,  from  50  fathoms,  mud.  One 

variety,  very  perfect,  not  exceeding  ̂   inch  longitudinally. 
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Cypb^ea  pulchea  Gray. 
P.G.  Shaikh  Shuaib  Island.  Not  hitherto  found  alive  in  this 

region. 

Cypb^ea  oyata  Perry,  Conch,  pi.  xxi.  fig.  3  (1811). 

Cyprcea  turdus  Lam.  An.  sans  Vert.  vii.  p.  392  (1822). 
P.G.     M.C.     I. 

Found   generally,   and    at    all    states   of    the    tide   down    to 
10  fathoms,  the  quality  of  the  ground  making  no  difference.     The 
finest  examples  certainly  occur  at  Karachi,  amongst  muddy  stones 
at  extreme  low-tide  mark. 

Var.  nivea  Gray. 

M.C.  Colourless  examples,  with  almost  the  aspect  of  C.  eburnea 
Barnes. 

Cype.ea  ziczac  L. 

P.G.     Tumb  Island.     Gulf  of  Oman,  Maskat. 
Occurs  on  muddy  sand  and  stones  at  7  to  15  fathoms  ;  very 

beautiful  varieties  occurring,  though  always  rare.1 

Teiyia  globosa  Gray. 

I.     Lat.  18°  58'  N.,  long.  71°  45'  E.     40  fathoms. 
Teiyia  scabeiuscula  Gray. 

P.G.  Gulf  of  Oman,  Malcolm  Inlet.  Dead  examples  at 

24  fathoms,  mud.  Lat.  24°  55'  K,  long.  57°  59'  E.  37  fathoms, sand  and  mud. 

Amphipeeas  adamsi  Eeeve  (Ovula  Brug.). 

P.G.     Linjah.     3|  fathoms,  mud. 

Amphipeeas  oyoideus  H.  Ad. 

P.G.     Linjah.     3|  fathoms,  mud. 
I.     Karachi. 

These  are  the  first  extra-Erythraean  records. 
Amphipeeas  pudicus  A.  Ad. 

I.     Bombay  (Abercrombie). 

Amphipeeas  pulchellus  H.  Ad. 

I.     Karachi. 

Perhaps,  as  suggested  by  Try  on,  a  variety  of  A.pundatus  Duclos. 

1  [Cyprcea  valeiitia  Perry,  1811. 
Cyprcea  princeps  Gray,  1824. 

This  species  is  termed  popularly  "  The  Brindled  Cowry  of  the  Persian  Gulf," 
and  but  six  or  seven  examples  alone  have  been  discovered.  It  is  probably  an 
inhabitant  of  deep  water,  and  it  is  doubtful  whether  its  correct  habitat  is  the 
one  now  given.  The  Persian  Gulf  proper,  into  which  the  great  rivers  Tigris 
and  Euphrates  (after  effecting  a  junction  at  Kornah,  nearly  a  hundred  miles 
from  their  mouth)  flow,  is  nowhere  of  very  great  depth.  Far  different  is  the 
case,  however,  as  we  have  clearly  shown,  with  the  Gulf  of  Oman,  where 
soundings  have  been  obtained  of  nearly  1500  fathoms.  It  is  here,  therefore, 
that  this  rare  and  beautiful  mollusc  should  be  searched  for.] 
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Amphiperas  pyriformis  Sowb. 

P.Gr.     Gulf  of  Oman,  Maskat.     15  fathoms. 
Very  near  A.  nubeculatus  Ad.  &  Rve. 

Amphiperas  striatulus  Sowb. 

P.Gr.     Linjah.     3^  fathoms,  mud. 

I.     Lat.  18°  58'  N.,  long.  71°  45'  E.    40  fathoms.     Very  fine. 
A.  dorsuosus  Hinds  is  probably  a  variety. 

Amphiperas  (Cyphoma)  fndicus  Eeeve. 

I.     Bombay  (AbercromMe). 
An  endemic  species,  nearly  allied  to  A.  obtusus  Eve.,  with  which, 

indeed,  it  is  united  by  Tryon. 

Amphiperas  (Cyphoma)  traillii  A.  Ad. 

I.     Karachi.     Bombay  (Abercrombie).     In  shell-sand. 

Amphiperas  (Yolva)  lanceolatus  Sowb. 
P.Gr.     Tumb  Island.     15  fathoms,  sand. 

Amphiperas  (Neosimnia)  spelta  L. 

M.C.     Charbar.     In  3-7  fathoms,  sandy  mud. 
I.     Karachi.     Bombay  (Abercrombie). 

Erato  oliyaria  Melv. 

I.     Karachi. 

Erato  pelluclda  Reeve. 

I.     Karachi.     3  to  5  fathoms,  amoDgst  loose  stones  and  muddy 

sand.     Bombay  (Abercrombie),  among  shell-shingle. 

Earn.  Doliid^e. 

Dolium  dunkeri  Hanley. 

M.C.     Charbar,  not  dredged  alive.     7  fathoms. 

DOLIUM  GALEA  L. 

Var.  luleostomum  Kiister  (sp.). 
M.C.     Charbar  beach,  only  once  occurring. 

Dolium  maculatum  Lam. 

I.     Karachi,  muddy  rocks.     Bombay  (Abercrombie). 

Dolium  olearium  Brug. 

Var.  cumiwjii  Hanley. 

P.G.    Linjah.    2>\  fathoms. 

Pyrula  kicus  Lam.  (=  P.  laevigata  Reeve). 

P.Q-,     Kaii  [aland.     7  fathoms,  coral-sand. 
M.C.     Charbar  Bay.         I.     Bombay  (Abercrombie). 

Proc.  Zool.  800.— 1901,  Vol.  II.  No.  XXV.  25 
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Pyrula  reticulata  Lam. 

P.G.     On  cable.     30-50  fathoms,    amongst    weed   and   shell- 
growth.  I.     Bombay  (Abercrombie). 

Fain.  TritoniDjE. 

Lotorium  olearium  (L.)  {Triton  Montft.). 

M.C.     Amongst  loose  muddy  rocks  at  low  tide.     Largest  speci- 
mens measure  5|  in.  x  3  in. 

Lotorium  (Simpulum)  labiosum  (Wood). 
P  G.     Gulf  of  Oman,  Maskat. 
M.C.     Charbar  Bay. 

I.     Karachi.     2  to  5  fathoms,  loose  stones  and  muddy  sand. 

Lotorium  (Simpulum)  aquatile  (Beeve). 

I.     Bombay  (Abercrombie). 

Lotorium  (Simpulum)  pileare  (L.). 
P.G.     Mussandam  Inlet.     2  to  3  feet  of  water  at  low  tide. 

I.     Bombay  (Abercrombie  ;  Olivier). 

Lotorium  (Gutturnium)  retusum  (Lam.). 

P.G.     Gulf  of  Oman,  Maskat.     10  fathoms,  stones  and  sandy 
mud  bottom.     Extending  past  Jask  to  the  Mekran  Coast. 

Lotorium  (Gutturnium)  trilineatum  (Eve.). 

P.G.     Shaikh  Shuaib  Island.     7  fathoms   muddy  sand. 
M.C.     Not  infrequent. 

I.     Karachi.     On  mud-flats  at  low  tide. 

Lotorium  (Gutturnium)  tespaceum  (Lam.). 
P.G.     Shaikh  Shuaib  Is. 
M.C.     Charbar. 

I.     Karachi.     3  fathoms,  loose  stones  and  muddy  sand. 

Lotorium  (Epidromus)  bracteatum  (Hinds). 
I.     Karachi. 

Lotorium  (Epidromus)  ceylonense  (Sowb.). 
P.G.     Bas  Maidar.     8  fathoms. 

Lotorium  (Epidromus)  distortum  (Schub.  &  Wagn.). 

P.G.     Linjah.     3^-  fathoms. 

Lotorium  (Epidromus)  testaceum  (Morch). 
M.C.     Charbar. 

Lotorium  (Lagena)  cingulatum  (Pfr.). 
I.     Batnigiri  (Abercrombie). 

Gyrineum  albitaricosum  (Beeve)  (Ranella  Lam.). 
I.     Karachi.     20  fathoms,  mud. 
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Gyrineum  crumexa  (Lam.). 

P.G-.     13  fathoms,  rock  and  umddv  sand. 
M.C.     S.E.  of  Astola  Island. 

Gyrfneum  spixosum  (Lam.). 

M.C.     Dead  specimens  noticed  everywhere  along  the  coast-line. 
I.     Karachi.    Alive,  but  sparingly,  on  mud-flats.      Bombay 

(Abercrombie  ;   Olivier). 

GYRINEUM  SUBGRANOSUM  (Sowb.). 

I.     Bombay  {Abercrombie  ;   Olivier). 

Gyrfn'eum  (Lampas)  graniferum  (Lam.). 
M.C.     Charbar.     7  fathoms,  on  rocks. 

I.     Karachi.     AmoDgst  muddy  rocks  at  low  tide. 

Gyrineum  (Lampas)  lampas  (L.). 

P.G.     Dredged  at  7  fathoms. 
I.     Karachi.     At  very  low  tide  on  muddy  rocks. 

Gyrfneum  (Lampas)  ranelloides  (Rve.). 
I.     Karachi. 

Gyrixeum  (Argobucclnum)  anceps  (Lam.). 
I.     Karachi. 

Gyrineum  (Argobuccinum)  bituberculare  (Bve.). 

P.G.     On  telegraph-cable.     40  fathoms. 

Gyrineum  (Argobuccfnum)  pusillum  (Brod.). 
P.G.     Gulf  of  Oman,  Maskat. 
M.C.     Charbar.     12  fathoms. 

Gyrixeum  (Argobuccixum)  tuberculatum  (Brod.). 

P.G.    M.C.    I.,  Karachi;  widely  distributed  on  muddy  banks 
at  low  tide.     Bombay  (Abercrombie). 

Distorsio  ca>celli>*us  Roissy. 
Var.  decipiens  Beeve. 

P.G.     Gulf  of  Oman,  Maskat.     15  fathoms. 

Sect.  ii.  Heteropoda. 

Fam.  PTEROTRACn.EID.E. 

Cari.n'akfv  sp. 
P.G.    Gulf  of  Oman.     Only  an  apical  fragment. 

Bam.   Vn.ANTin.i:. 

Ati. \vr\  PEBOHI1  Less. 

P.G.     Gulf  of  Oman.     From  37-600  fathoms,  with  (la;  above. 
None  taken  living. 

25« 
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(c)  Gymnoglossa. 

Fam.  Eulimid.e. 

EULIMA  ACICULA  Gould. 

M.C.     Cbarbar. 

Eulima  augue  Angas. 

M.C.     Among  shingle,  dead. 

Etjlima  cumingi  A.  Ad. 

I.     Karachi. 

Eulima  dens-colubei  Meiv. 

Bombay  (Abercrombie). 

Eulima  epiphanes  Melv. 

P.G.     Maskat.     Linjah  anchorage,  5  fathoms.     Kishm  Island, 
5  fathoms,  soft  mud. 

I.     Lat.  18'  58°  N.,  long.  71°  45'  E.     40  fathoms. 
Eulima  gentilomiana  Issel. 

P.G.     Gulf    of    Oman  ;     lat,   26*  10'  N.,    long.    52°   20'    E. 
32  fathoms.     Maskat,  15  fathoms. 

M.C.     Charbar. 

I.     Karachi.     Occasionally  found  amongst  rocks  and  algae  at 
low  water. 

Eulima  mabtinii  A.  Ad. 

P.G.     Henjam  Island.     7  to  12  fathoms,  sandy  mud. 

Eulima  nitidula  A.  Ad. 

P.G.     Gnlf   of    Oman;     lat.   24°   5'   N.,    long.    573   35'    E. 
205  fathoms,  mud. 

Eulima  shoplandi  Melv. 

P.G.     Kishm  Island.     6'  fathoms. 
I.     Karachi. 

Described  originally  from  Aden. 

Eulima  styliferoides,  sp.  n.  (Plate  XXII.  fig.  20.) 

E.  testa  polita,  subpellucida,  albo-lactea,  versus  apicem  multum 
attenuata,  plerumque  incurva  vel  intorta ;  anfractibus  10-12, 
nitidissimis,  subventricosis,  apud  suiuras  paullum  impresses, 
utrinque  linea  suturali  pcllucenU i  prceditis,  anfractu  ultimo  la  to, 
obliquato,  ad  peripheriam  subangulato  ;  apertura  mediocri,  labro 

apud  basim  crassiusculo,  albo,  nitido  ;  columella  paullum  pro- 
ducta. 

Lone/.  6,  lat.  3  mm. 

Hab.  Karachi.     5  fathoms. 

-Seven  or  eight  full-grown   examples  of  a  distinct  form   in   a 
genus  where,  perhaps,  too  much  similarity  already  prevails.      It 
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possesses  kinship,  especially,  with  E.  solida  Sowb.  and  inflexa 
Pease,  from  both  of  which  it  can  be  differentiated  by  its  delicate 
translucent  substance  and  smaller  size.  From  E.  austrahsiaca 

M.  &  S.,  recently  described  from  the  Torres  Straits,  it  differs  in 
greater  attenuation  and  rapidly  contracting  spire.  It  much 
exceeds  in  size  E.  latipes  Wats.,  and  is  broader  in  convolution  of 

body-whorl  than  any  varieties  of  E.  gentilomiana  Issel  and 
E.  skoplandi  Melv.,  both  of  which  occur  in  the  same  seas.  The 
specific  term  chosen  indicates  its  Stylifer-like  appearance. 

Eulima  (Liostraca)  arabtca  Issel. 

P.G-.  Bushire.  Found  amongst  mud  at  anchor.  Gulf  of  Oman. 
lat.  24°  5'  X.,  long.  57°  55'  E. ;  205  fathoms. 

Eulima  (Liostraca)  bivittata  H.  &  A.  Ad. 
P.G.  Bushire.  Kishm  Island  ;  5  fathoms,  soft  mud.  Gulf 

of  Omau,  lat.  24 :  5'  NT.,  long.  57    bo  E. ;  205  fathoms,  mud. 
A  pure  white  albino  form,  agreeing  precisely  in  other  details, 

occurs  with  the  type  at  this  latter  locality. 
Biaskat.     15  fathoms. 

Eulima  (Liostraca)  usilixeata  Ad.  &  Eve. 

P.G.     Gulf  of  Oman,  Maskat.     A  dark  clearly-banded  form. 
I.     Karachi.     A  pale  variety. 

Eulima  (Apicalia)  cf.  holdsworthi  A.  Ad. 
I.     Karachi. 

Only  in  juvenile  condition,  and  therefore  almost  impossible  to 
determine  with  certainty. 

Niso  ve>'osa  Sowb.1 
P.G.     Bahrein  Isles. 
M.C.     Charbar.  I.     Karachi. 

Mostly   found  from   low-tide  mark    down  to   10  fathoms,,  on 
sandy  mud  or  sand,  frequent. 

Var.  pura,  nov. 
Somewhat  broader,  and  often  with  the  longitudinal  varices 

wanting,  uncoloured.     A  deep-water  form. 

?.(\.  Gulf  of  Oman;  lat.  24°  5'  N.,  iong.  57°  35  E.  205 
fathoms,  mud. 

Linjah.     3£  fathoms. 

Fain.   Pyrwiidki.LIDjE. 

I'ui  \  Mini.i.i.A  iioi.akii  \r\  I,.,  var.  teju:i;i;i,i. hides  A.  Ad. 
M.C.     Charbar.     In  3  to  5  fathoms,  sand. 

I.      Karachi  ;  lat.  26    65'  .V.  long.  57°  59  E.     37  fathoms. 

i  .W.'«  /"/< amideUo nli  <;.  ft  II.  N-\ill  (Journ.  As.  Sue.  Beng.  vol.  xl.  pt.  ii. 

p.  .">.  )>l.  i.  ii_'.  II,  1871),  i-  undoubtedly  near  this  speciee,  but  ooroiderably 
hmaller.  it  ii  reported  from  the  "  Penian  Coa9t"  by  Nevill  ((.  e.  vol.  xliv. 
pt.  ii.  p.  103    Bl  liaMnu'  bc.-n  ii.ll.  i-ti'd  l.y  Mr.  W.  T.  Blanford. 
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Pyramidella  maculosa  Lam.  (  =  P.  acus  Gmel.). 

P.G.     Off  Shaikh  Shuaib  Island.    In  7  fathoms  ;  mud,  sand,  and 
stones.  I.     Karachi. 

Pyramidella  pulchella  A.  Ad. 

P.G.     Kisbm  Island.     In  6  fathoms,  mud. 

M.C.     Charbar.         I.     Bombay  (Abercrombie). 
Considered  a  Syrnola  by  some  authors,  but  there  exist  two 

columellar  plications. 

Pyramidella  (Loxcileus)  sulcata  A.  Ad. 

P.O.     Maskat.     In  10  to  15  fathoms,  loose  stones  and  muddy 
sand. 

Pyramidella  (Otoplecra)  mitralis  A.  Ad. 

P.G.     Kais  Island.     In  5  to  10  fathoms,  coral-sand. 
M.C.     Charbar.     Dead  specimens. 

Pyramidella  (Otoplelra)  propinoua  A.  Ad. 
P.G.     M.C.     I.  Karachi. 

Syrxola  bruxxea  A.  Ad. 

I      Karachi,  rare. 

Syrxola  cixctella  A.  Ad. 

P.G.     Kishm  Island.     In  6  fathoms,  mud. 
M.C.     Charbar.     I.     Karachi. 

Syrnola  elegaxs  A.  Ad. 

M.C,     Charbar. 

I.     Karachi.     Dredged  amongst  muddy  sand  and  shingle,  7 
fathoms. 

Syrnola  karachiensis  Melv. 

M.C.     Charbar. 

I.      Karachi.     Amongst  weed  and  mud  on  rocks  at  low  tide. 

Syrnola  mekranica,  sp.  n.  (Plate  XXII.  fig.  21.) 

S.  testa gracillima,  nitvhi,  lavissima,  atlenuata,  Candida  ;  anfracti- 
bus  11  i,  quoruml^  apicales,  hcterostrophi,  globulares,  crystalii ni, 
ceeteris  ad  suturas  subimpressis,  vix  ventricosis,  perlavibus,  supra 
suturas  spiraliter  anguste  unifilosis,  filo  rufo,  interdum  ad 
medium  internie  lineis  lac.teis  accinctis,  ultimo  ad  medium,  simul 

ac  versus  basim,  bifiloso ;  apertura  ovata , peristornate fere continuo; 
columella  incrassata,  alba,  obliqua,  fortiter  unijplicata. 

Long.  7,  lat.  1*75  mm. 
Bab.  Charbar.     7  fathoms. 

Allied  to  8.  subulina  Ad.,  from  Japan,  but  considerably  larger. 

It  is  a  graceful  species,  narrow,  attenuate,  shining,  11  to  12- 
whorled,  the  protoconch  heterostrophe,  vitreous,  globular ;  the  rest 

of  the  whorls  smooth,  hardly  ventricose,  once  spirally  rufous- 
threaded  or  banded,  just  above  the  sutures,  on  the  last  whorl  there 
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being  two  such  spiral  threads,  one  in  the  middle,  the  other  towards 
the  base.  The  peristome  is  quite  or  almost  continuous,  columella 
white,  strongly  one-plaited. 

This  species  differs,  also,  from  all  forms  of  the  somewhat  protean 
S.  cinctella  Ad.  in  its  slight  ventrieosity  and  more  elegant  attenu- 

ations of  whorl,  the  body-whorl,  especially,  being  broader  in  the 
commoner  species. 

Sykxola  metria  Melv. 
P.G.     Bushire. 

I.     Karachi.     At  low  tide  amongst  mud,  weeds,  and   loose 
rocks. 

Very  near  some  large  forms  of  Odostomia,  this  species  has,  so 
far,  been  found  but  very  rarely. 

Oscilla  i>-dica  Melv. 
I.     Bombay  {Abercrombie).      Karachi. 
The  commoner  species  of   the  two  Oscilla?,  found  in  the  same 

localities,  but  always  distinguished  by  its  oblougo-fusiform  shape. 
Reported  from  Aden  by  Commander  Shoplaud. 

Oscilla  torxata  (A.  Ad.  inedit.)  Melv. 

I.  Bombay  {Abercrombie).  Karachi.  Amongst  muddy  rocks 
at  low  tide. 

Amathis  filia  Melv. 

I.     Bombay  {Abercrombie).     Bare  always  ;  in  shell-sand. 
Elusa  bruxxeomaculata  Melv. 

P.G.     Dredged  in  5  fathoms,  mud  and  sand.     Gulf  of  Oman  : 
Malcolm  Inlet  (Kubbatt  Ghazira),  24  fathoms. 

M.C.     Charbar,  a  few  specimens  only. 
I.     Karachi,  also  rare. 

This  is  a  remarkably  isolated  form. 

Elusa  strigillata  A.  Ad. 

P.G.     Gulf  of  Oman,  Maskat.     15  fathoms. 
I.     Karachi.     Amongst  stones  and  mud  at  very  low  tides. 

Elusa  suuulata  A.  Ad. 

I.     Lat.  18°  58'  N.,  long.  71    45'  E.     40  fathoms. 
An  interesting  shell,  with  narrow  caudate  apical  whorls.    Type 

Japanese. 
\I  m|;  Ml/ LA    M  AC  ANDREWI  A.  Ad. 

P.G.     Lat.  t:,   66  .V,  long  57°  59'  E.  in  Gulf  of  Oman. 
M< '.    Charbar.    On  rocks  at  7  fathoms. 
A  rery  delicate  species,  peculiar  for  its  numerous  varices  and 

golden  hue. 

BiOBMULA   aiSSODTA  A.  \<\. 
M.C. 
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Acmoptramis  ruLTA  Gray  (Jlonoptygma  Lea). 

I.  Bombay  {Abercrombie)  ;  Karachi.  Amongst  dredged  shingle; 
dead  specimens  only,  bat  very  fine.  The  four  uppermost  whorls 

are  uniformly  white,  contrasting  strongly  with  the  darkly-coloured 
lower  ones. 

Arctjsoptramis  gatisa  Melv.  (Myonia  A.  Ad.). 

I.     Bombay  (Abercrombie). 

At'T.EOPYRAMIS  GRANULATA  A.  Ad. 
I.     Karachi. 

ACT.EOPTRAMIS  PSTCIIE  Melv. 

I.     Karachi. 

ActjEoptramis  speciosa  A.  Ad. 

P.G.     Linjah  Anchorage. 

Mumiola  epextroma  Melv. 

Rissoina  epentroma  Melv.  Proc.  Mai.  Soc.  Loud.  ii.  p.  110,  pi.  8. 

fig.  23. 

I.  Karachi :  mud-covered  rocks  at  low  tide.  Bombay  {Aber- 
crombie). 

The  generic  position  we  have,  after  much  consideration,  decided 
to  assign  to  this  very  interesting  small  species,  is  merely  tentative. 

Mr.  Townsend's  Karachi  individuals  are  in  finer  condition  than 
the  Bombay  types,  which  were  collected  in  shell-sand,  and  the 
apices  were  therefore  fractured.  Xow  the  examination  of  perfect 

specimens  not  only  discloses  an  heterostrophe  mamillate  proto- 
conch,  but,  though  the  fades  be  rissoid — a  not  infrequent  circum- 

stance in  this  family — and  the  outer  lip  thickened,  with  the 
columella  simple,  yet  the  texture  of  the  shell  is  much  like  a 
Pyrgulina.  e.  g.  edgarii  or  interstriata  ;  and  we  have  no  doubt  a 
step  is  now  being  taken  in  the  right  direction,  even  though  the 
position  may  very  possibly  again  be  changed. 

MUMIOLA  SPIRATA  A.  Ad. 

P.G.     Bushire.         M.C.     Charbar.     Grwadur,  Ormara. 
I.     Karachi. 

TuRBONILLA  ABERCROMBIEI  Melv. 

I.     Bombay  {Abercrombie). 

TURBO>"ILLA  BASILICA  Melv. 

P.G.  Lat.  27°  52',  in  40  fathoms,  on  telegraph-cable.  Kishin 
Island,  in  6  fathoms,  mud.     Bushire. 

TuRBONILLA  CANDIDA  Folin. 

P.G.     Kishm  Island.     6  fathoms,  soft  mud. 

1.     Karachi.     Amongst  rocks  covered  at  low  tide  with  muddy 
sand  and  weeds. 
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Tttrboxilla  (Pyrgostelis)  charbarensis,  sp.  n.  (Plate  XXII. 
fig.  22.) 

T.    testa  aciculata,  fate  rufa,  delieata  ;    anfractibus  12,  quorum 

apicales  duo  vitrei,  loBvissimi,  heterostroplii.  ceteris  arete   longi- 
twlinaliter  costatis,  costis  Icevibus,  interstitiis  sjnraliter  sulculosis, 
apertura  ovata  ;  labro,  simul  ac  columella,  simpliei. 

Long.  b',  lot.  1*50  mm. 
Hab.  Oharbar,  Aiekran  Coast,  7-10  fathoms. 
Of  the  same  character  as  the  European  T.  rufa  Phil.,  but  smaller, 

and  the  ribs  are  continuous  beyond  the  periphery  in  our  species, 
not  evanescent  as  in  rufa.  Whorls  11  or  12.  the  two  apical  being 
glassy,  vitreous,  sinistral,  the  remainder  closely  longitudinally 
ribbed,  ribs  smooth,  interstitially  spirally  striate.  Eight  examples 
were  dredged,  all  precisely  similar. 

TURBONILLA  EMILIA  Melv. 

I.     Bombay  (Abercrombie). 

Turbonllla  LUTJAIOA  sp.  n.  (Plate  XXII.  fig.  23.) 

T.  testa  delicatissima,  angusta,  aciculata,  pergracili,  omnino  rufa, 
vrl  rarius  rufu-albescente ;  anfractibus  9—10,  quorum  apicales 
duo,  heterostrophi,  vise  pellucidi,  rufi  vel  albi,  ceteris  subventri- 
cosis,  arete  longitudinaliter  recticostatis,  costis  in  penultimo  ad 
viginti,  acutis,  nitidis,  interstitiis  pulcherriuw  et  arctissime 
spiralitcr  striatis  ;  peristomate  continue,  tenui  ;  columella  riifa, 
pauttum  obliqua. 

Long.  4,  lot.  -75  mm, 
Hab.  Linjah,  Persian  Gulf.    3|  fathoms,  sand.    December  1900. 
Very  distinct,  though  so  minute ;  being  usually  entirely  rufous, 

though  some  examples  are  almost  white,  with  rufous  tinge  alone 
on  the  body-whorl.  It  is  one  of  the  smallest  TurbonilUr  yet 
described,  and  remarkably  graceful  in  contour.  The  ribs  are  nearly 
straight,  acute,  crowded,  the  spaces  intervening  being  seen,  with  a 
lens,  to  be  exquisitely  closely  striatulate  ;  mouth  ovate ;  peristome 
continuous.  It  bears  no  close  resemblance  to  any  other  Eastern 
species  known  to  us. 

Tcbbonili.\  m  ljtob  i  Melv. 

1.      Karachi. 

TURBuNJLLA  BOBOBIA  Melv. 

P.O.     Ghllf  of  Oman,  250  fathoms. 

Lat.  24°  5'  N.,  long.  57°  35'  E.     2(15  fathoms,  sand  and  mud  :  a 
var.  more  slender  and  flattened  than  the  type. 

I.      Karachi,  ran-.      Bombay  (Abercrombu  j. 

T<  i(i:<>\ii.i.\  n  H,  \m  ins  ',  sp.  n.     (Plate  XXII.  tig.  2  1. 1 
T.  testa  gracili,  attenuata,  alba  ;  anfractibus  novem,  apieali  titreo, 

mamiUato,  heterostropho,  cateris  longitudinaliter  arcti-costatis, 

1  oriyaarpit,  :i  merer. 
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in  ultimo  anfractu  (circa  triginta  et  octo)  numerosissimis,  in 

penidtimo  viginti-sex,  angustis,  rectis,  undique  spircditer  arctis- 
sime  intertextis  et  filostriatis,  supra,  jiurta  suturas  unilineatis, 

linea  rvfa;  apertura  ovata  ;  peristomate  fere  continue-,  incrassato, 
margine  columellari  simplici. 

Long.  11,  hit.  2'50  mm.,  spec.  maj. 
Long.  8,  lot.  2  mm.,  spec.  rain. 

Hab.  Persian  Gulf,  Gais  (or  Kais)  Island. 
I.     Karachi. 

A  graceful  shell,  with  many  fine  longitudinal  riblets,  spirally,  as 

it  were,  interwoven  with  cross-threads  ;  just  above  the  sutures 
there  is  one  rufous  thin  spiral  line.  The  whorls,  inclusive  of  the 
heterostrophe  apical,  are  nine  in  number.  The  larger  example, 
which  we  take  as  our  type,  came  from  Kais  Island. 

TURBO>TILLA  TE.UPLARIS  Melv. 
I.     Karachi. 

TlJRBONILLA  TEXUTCOSTA  Issel. 

P.O.  Gulf  of  Oman,  250  fathoms.  Many  examples,  but 

few  adult.  These  show  the  plicae  evanescent  on  the  broad  body- 

whorl,  the  chief  characteristic  of  Issel's  species,  and  we  think  they are  identical. 

TURBOXILLA  TEREBRI>TA  Melv. 

P.G.     Gulf  of  Oman,  250  fathoms. 

I.     Karachi,  amongst  muddy  rocks  at  low  tide. 

TURBONILLA  VELATKI  TryOll. 

P.G.     Gulf  of  Oman,  250  fathoms. 
It  is  the  Turbonilla  scalaris  Velain  non  Phil. 

EULIMELLA  KAISE>~S1S  Melv. 
P.G.  Near  Fao,  Bushire.  Kishm  Island.  6  fathoms,  mud. 

Linjah,  3,  fathoms.     The  tvpe  from  Kais  Island. 

Gulf  of  Oman,  lat.  24°  05'  ]NT.,  long.  57°  35'  E.  205  fathoms. 
Mostly  in  juvenile,  semipellucent  condition. 

I.   "Lat.  18°  58'  X.,  long.  71°  45'  E.    40  fathoms,  fine. 
ClNGULINA  ARCIIIMEDEA  Melv. 

I.     Bombay  (Abercrombie). 

Cixgulina  isseli  Try  on. 

Eulimella  cingidata  Issel,  Conch.  Mare  Rosso,  p.  182,  1869. 

P.G.     Henjam  Island. 
M.C.     Charbar,  most  abundant. 

I.     Karachi,    Manora    Point.      Found   on    muddy   weed- 
covered  rocks  at  low  water. 

This  species  requires  more  study.  It  is  protean  in  character,  and 
it  is  possible  that  two  species  are  at  present  here  blended  together. 
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CnreuidVA  spina  Crosse  &  Fisch. 
I.     Karachi.     Much  rarer  than  the  last. 

Odostomia  antelia  Melv. 

P.G.     Gulf  of  Oman,  lat.  24°  49'  X.,  long.  55°  56'  E.     225 fathoms,  mud. 

I.     Karachi,  very  rare.     Bombay  (Abercrombie). 

Odostomia  carixata  H.  Ad. 

P.O.     Bushire. 

1.     Karachi,  off  mud  at  anchorage. 

Odostomia  eutropia  Melv. 

P.G.     Bushire  ;  lat.  26°  23'  X.,  long.  54°  53'  E.     250  fathoms. M.C.     Charbar. 
I.     Karachi,  on  mud  in  25  fathoms. 

Very  near  to  two  of  Adams's  Japanese  species,  0.  suba,ic/ulata 
and  0.  tenera,  especially  as  concerns  the  body-whorl  and  carination, 
but  differing  in  the  shape  of  the  mouth. 

Odostomia  litiopina,  sp.  n.     (Plate  XXIII.  fig.  1.) 

O.  testa  parva,  subrimata,  Icevi,  tenui,  semipdlucicla,  cornea;  an- 
fractibus  44,  quorum  1^  apicales,  laves,   nigrescentes,  cceteris  ad 
suturas gradatulis,  ventricosis,  ultimo  oblongo,  tumidulo ;  apertura 
ovata,  labro  tenui;  columella  haud  incrassata,  uniplicata. 

Long.  2,  lat.  1  mm. 

Hab.  Gulf  of  Oman.  Lat.  25;  24'  X.,  long.  57°  27'  E. ;  at  241 
fathoms.     Also  lat.  25°  31'  X.,  long.  57°  14'  E. ;  198  fathoms,  mud. 

A  very  minute  and  somewhat  obscure  species.  It  appears  to 
have  nearly  attained  its  full  growth,  though  the  peristome  is  still 
thin.  Theprotocouch  does  not  seem  heterostrophe,  though  slightly 
involved  ;  the  whorls  are  tumid,  thin,  olivaceous ;  mouth  oval ; 

columella  once-plaited.  It  is  superficially  not  unlike  a  Litiopa, 
whence  the  specific  name. 

Odostomia  major,  sp.  n.     (Plate  XXIII.  fig.  2.) 

0.  testa  oblonga,  l<:eui,  nitida,  alba,  apud  apicem  paullum  attenu- 
ate! i  anfractibus  nor,  ,,i,  apicali  Icevi,  vitrea,  heterostropho,  cut,  ris 

planatis,   infra  suturas    zona   eubpeUueida    interna    decoratis, 
ultimo   <i ti friici".    obecurUrime  tub  lente  epiraliter  albostriato; 
apertura  paullum  effusa,  uvula,  intus  striata:    labro  eontinuo, 
tenuis  columella  for  titer  implicata. 

Long.  •''.  /"'.  2  mm. 
Ilai,.  I.     Karachi.    3  fathoms. 

Not  so  frequent  as  0.  eutropia  Melv.,  which  occurs  in  the  Bame 
locality.  It  is  amongst  tin-  largest  of  the  genus,  and  also  distin- 

guished by  i'>  < » I >  1  < ) 1 1 <_r .  attenuatel]  fusiform  shape  perfect  smooth- 
ness, and  aperture  slightly  effuse,  striate  within,  three  apical  BtricB 

showing  semipellucently  through  on  the  body-whorL  There  are 
do  signs  of  peripherial  carination. 
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Odostomia  syenoloides  Melv. 

P.G.  Gulf  of  Oman.  Lat.  24°  49'  N.,  long.  55°  56'  E;  225 
fatborns,  mud  and  sand.  Lat.  24°  55'  N„  long.  57°  59'  E. ;  37 
fathoms,  mud  and  sand.  Lat.  26°  35'  N.,  long.  54°  31'  E.  ;  also 
lat.  24°  05'  N.,  long.  57°  35'  E. ;  205  fathoms,  mud. I.     Karachi. 

Odostomia  (Pyegulina)  callista  Melv. 
P.G.     Kishm  Island,  in  5  fathoms. 
M.C.  Charbar.  At  low  tide  amongst  mud  and  weed  on  loose 

rocks  ;  much  finer  specimens  than  types  from  Bombay. 
I.     Karachi  and  Bombay  (Abercrombie). 
Its  nearest  ally  is  P.  ccrfata  Ads.,  a  much  larger  shell  in  all  its 

parts. 
Odostomia  (Pyegulina)  casta  A.  Ad. 

I.     Karachi.    Amongst  mud,  weed,  and  loose  stones  at  low  tide. 

Odostomia  (Pyegulina)  edgaeii  Melv. 

I.     Karachi.    Amongst  mud,  weed,  and  loose  stones  at  low  tide. 
Bombay  (Abercrombie). 

Allied  to  P.  coasobrina  Ad. 

Odostomia  (Pyegulina)  epenteomidea  Melv.  (Ann.  Mag.  Nat. 
Hist.  ser.  7,  vol.  iv.  p.  94). 

P.G.  Bushire  :  lat.  26°  23'  N.,  long.  54°  53'  E.  Kishm 
Islaud,  in  5  fathoms,  soft  mud. 

Near  0.  brenda  A.  Ad.,  from  Japan,  but  differing  in  form  of 

aperture  and  body-whorl. 

Odostomia  (Pyegttlina)  glycisma  Melv. 
P.G.     Bushire.         I.     Karachi. 

Odostomia  (Pyegulina)  inteesteiata  Sowb. 

I.     Karachi.     Bombay  (Abercrombie). 
Larger  than  P.  edgarii.  A  New  Caledonian  species,  with 

wide  range. 

Odostomia  (Pyegulina)  pyegomella  Melv. 

I.     Karachi,  on  rocks  at  low  tide,  very  rare.     Bombay  (Aber- 

crombie'). 
Odostomia  (Miealda)  diadema  A.  Ad. 
I.     Karachi,  7  fathoms. 

Odostomia  (Miealda)  idalima  Melv. 

P.G.     Bushire.         I.      Bombay  (Abercrombie). 

Odostomia  (Miealda)  opephoea  Melv. 
M.C.     Charbar.         I.     Karachi. 
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(d)  Rhachioglossa. 

Fain.  Muricid.e. 

Murex  malabaricus  8m.  Aim.  Nat.  Hist.  [6]  xiv.  p.  162,  pi.  3. 

fig.  1. 
M.C.  Young  specimens  in  very  perfect  condition,  adhering  to 

the  telegraph-cable,  10-30  fathoms,  mud. 

I.  On  Eastern  Telegraph  Co.'s  cable,  125  m.  W.S.W.  of 

Bombay.  45  fathoms  ;  and  lat.  18°  58'  N.,  long.  71°  45'  E.,  40 fathoms. 

This  species  was  discovered  by  Dr.  Alcock,  F.R.S.,  and  the  late 

Prof.  J.  Wood-Mason  during  the  survey  of  the  s.s.  '  Investigator ' 
off  the  Malabar  Coast,  lat.  11°  05'  43"  N.,  long.  78°  04'  08"  E.,  in 
35  fathoms  ;  so  its  range  is  now  extended  considerably  to  the 
north  and  north-west. 

Murex  texuisplka  Lam. 

I.     Karachi.     20-30  fathoms,  mud. 

Hurex  ter^ispina  Lam. 

P.O.     Jask,  probably  locally  extending  over  the  Mekran  Coast. 

Murex  tribulus  L. 

I.     Bombay  (Abercrombie). 

Murex  (Chicoreus)  adustus  Lam. 

I.  Kolaba  Point,  Bombay  (Abercrombie).  Kolaba  (or  Colaba) 

Point  and  southwards  (Lt.-CoL  H.  D.  Olivier). 

Murex  (Chicoreus)  axicorxis  Lam. 

P.Gr.  Several  adhering  to  telegraph-cable,  40-50  fathoms,  mud. 
Henjam  Island. 

Murex  (Chicoreus)  banksii  Sowb. 

P.G.  S.  of  Shaikh  Shuaib  Island.  Only  once  dredged  at 
7  fathoms,  coral  and  sand 

Muhex  (Chicoreus)  maurus  Brod. 

1.     Bombay  (Abercrnmbif). 

_Mri.iv  (Chiooebus)  microphyllus  Lam. 
I.     Karachi. 

We  have  this  also  from  Ceylon.  The  locality  w>  Panama  "  given 
in  cert.iin  text-books  seems  untrustworthy. 

Mubso  (( fraooHBUB)  bpbotbum  live. 

I'.< ;.     ttenjam  [aland. 

M  iifi  x  (  I'm  u.nM.Ti  >)  0IBEO8US  Hinds. 

M.C.    Probably  between   Jaak   and  Charbar.      \   remarkably 
beautiful  example,  with  incurved  spines. 
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Murex  (Phyllonotus)  rusticus  Eve. 

M.C.  Occasionally  on  telegraph-cable.  We  have  also  received 
this  from  the  Andaman  Is.  (Booley). 

Murex  (Phyllonotus)  turbinates  Lam.  (=spinosus  A.  Ad.). 

P.G.  Pound  from  low  tide  on  coral-reefs  to  10  fathoms'  depth. 
Dredged  specimens  occur  amongst  coral,  loose  stones,  and  muddy 
sand. 

I.     Karachi. 

Murex  (Homalacantha)  rota  Sovvb. 
P.Gr.  S.W.  coast  of  Shaikh  Shuaib  Island.  7  fathoms,  loose 

coral  and  muddy  sand.  Two  or  three  examples  of  a  variety,  white, 

with  violet  tinge,  on  telegraph-cable  at  45  fathoms. 
This  is  M.  anatomicus  Perry,  1811,  which  name  has  priority. 

Murex  (Ocinebra)  bombayanus  Melv. 

I.  Karachi.  Prom  low-tide  mark  to  5  fathoms,  amongst  loose 
rock  and  muddy  sand.  Bombay  and  Batnagiri,  abundant  (Aber- 
crombie,  Herford,  and  W.  T.  Blanford).  jVear  Goa  and  Panjim 
(Lt.-Col.  H.  D.  Olivier). 

The  Indian  analogue  of  M.  cristatus  Brocchi,  from  the  Mediter- 
ranean. 

Murex  (Ocinebra)  cyclostoma  Sowb. 
P.G.  S.E.  of  Shaikh  Shuaib  I.  7  fathoms,  coral,  loose  stones, 

and  sand.     Bare. 

Murex  (Ocinebra)  elexirostris  Melv. 
P.G.     Gulf  of  Oman,  Maskat ;  15  fathoms,  local. 

Lat.  24°  55'  N.,  loug.  57°  54'  E. ;  37  fathoms,  sand  and  mud. 
One  specimen,  juvenile,  light  chestnut  in  colour,  with  the  canal 

barely  flexuose. 

Mubex  (Ocinebra)  pholidotus  B.  Wats. 

P.G.  Henjam  I. ;  12  fathoms,  mud  and  stone  bottom.  Gulf 
of  Oman,  Malcolm  Inlet  (Kubbatt  Ghazira)  ;  20  fathoms. 

Dr.  Boog  Watson  described  this  species  (Eep.  Voy.  '  Challenger,' 
xv.  p.  158,  pi.  x.  fig.  3),  collected  at  Blinders  Passage,  Cape  York, 
from  worn  types  ;  hence  the  figure  is  uncharacteristic. 

Murex  (Ocinebra)  serotinus  A.  Ad. 

P.G.  Gulf  of  Oman,  Malcolm  Inlet  (Kubbatt  Ghazira) ;  on 

telegraph-cable,  30-40  fathoms.     Not  quite  typical. 
Urosalpinx  contracta  Eve. 

I.     Bombay  (Abercrombie),  typical.    Goa  and  Panjim  (Lt.-Col. 
H.  D.  Olivier). 

Var.  cdlcarea  Dkr. 

P.G.     M.C.     Prom  half-tide   mark  to   50  fathoms,  common. 
Deep-water  specimens  occur  mainly  amongst  shell-growth  on  the 
telegraph-cable,  and  are  always  much   smaller  than  those  found 
between  tide-marks. 
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TJrosalpixx  ixxotabilis  Sm. 

P.G.     Shaikh  Shuaib  Island,  scarce. 

Bapaxa  bulbosa  Sol  and. 

P.G.  Adhering  in  all  stages  of  growth  to  the  covering  of 

telegraph-cable,  10-35  fathoms. 
Latiaxis  diadema  Sowb. 

P.G.  Occurs  locally  amongst  shell-growth  on  telegraph- cable, 
50  fathoms,  mud.  This,  one  of  the  most  beautiful  of  all  Mollusca, 
was  only  obtained  on  one  occasion,  in  18S7,  by  Mr.  Townsend,  but 
fortunately  many  examples  were  secured. 

Purpura  persica  L. 

M.C.  Under  rocks  generally,  often  in  clusters  of  twenty  to  a 
hundred  individuals. 

Purpura  rubolpui  Che  inn. 

I.     Bombay  (Abercrombie  ;   Olivier). 

Purpura  (Thalessa)  bufo  Lam. 

I.  Karachi.  Very  abundant  amongst  rocks  at  half-tide  to  low- 
water  mark  (F.  W.  T.).  Some  specimens  are  unusually  developed  ; 
in  one  the  spire  being  entirely  concealed  by  a  thick  coating  of 
enamel  (W.  C.  CarpMn).  Near  Goa  and  Panjim  {Lt.-Col.  H.  D. 
Olivier).     Bombay  (Abercrombie). 

Purpura  (Thalessa)  hippocastaxum:  Lam. 

I.     Bombay  (Abercrombie). 

Purpura  (Thalessa)  echlxulata  Lam. 

I.     Bombay  (Abercrombie). 

Purpura  (Thalessa)  maxcixella  Lam. 

I.     Karachi.     At  half-tide  mark,  on  rocks,  Black  Fort  reef. 

Purpura  (Stramoxita)  blaxfordi  Melv. 
M.C.     Charbar.     7  fathoms. 

I.  Karachi  (W.  T.  Blanford  in  Mus.  Brit.).  Bombay, 
Katnagiri  (Abercrombie,  J/erford,  Sf  Blanford).  Near  Goa  and 

Panjim  (Lt.-Col.  H.  D.  Olivier). 

Purpuba  (Stkamoxita)  rustica  Lam. 
P.G.     Gulf  of  Oman,  Jask  beach. 

Pi  iti'i k\  (Poltteopa)  bacellum  Ch.  (=Cvma  rugosa  Born). 
M.<  •     Charbar. 

I.  Karachi.  Bombay  (Abercrombie),  on  muddy  rocks  at  low 

tide.     Goa  and  Panjim  (Lt.-Col.  H.D.  Olivier), 

JOFAfl  bbbtum  Brug. 

Var.  franooUna  Brug. 

M.C.    Charbar.    (>u  muddy  banks  at  low  tide,  bul  rarely. 
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Vexilla  yexillum  Lam. 

M.C.     Charbar  beach. 

Clma  carinifera  (Lam.). 

I.  Karachi.  Eocks  at  low-water  mark.  Fine  examples  recently 
collected  measure  2  inches  in  length  (  W.  C.  Carphin).  Near  Goa 

and  Panjim  (Lt.-Col  H.  D.  Olivier). 

SlSTRUM  ANAXARES  DucloS. 

P.G.  Henjam  Island,  7-25  fathoms,  mud.  Mussandam,  on 
rocks. 

SlSTRUM  CHRYSOSTOMA  Desh. 

P.G.     Shaikh  Shuaib  Island. 

SlSTRUM  CONCATENATUM  Lam. 

I.     Karachi. 

SlSTRUM  KONKANENSE  Melv. 

I.     Karachi.     Bombay  (Abercrombie,  W.  T.  Blanford). 

SlSTRUM  MARGAEITICOLUM  Brod. 

M.C.     Bare. 

For  a  remark  about  this  species,  vide  Journ.  Linn.  Soc,  Zool. 

xxvii.  p.  163. 

SlSTRUM  OCHROSTOMA  Blv. 

M.C.     Baie.     1.     Karachi. 

Var.  Ikeptagonale  Bve.  (sp.). 
M.C.     With  the  type. 

SlSTRUM  SIDEREUM  Bve. 

I.     Karachi. 

SlSTRUM  SUBNODULOSUM  Melv. 

I.     Karachi.     Bombay  (Abercrombie,  Herford).] 

SlSTRUM  TUBERCULATUM  Blv. 

M.C. 

I.     Karachi,  amongst  rocks  at  low  tide.     Bombay,  common 
(Abercrombie  ;   Olivier). 

Sistrum  undatum  Chemn.  (=  Purpura  muricina  Blake). 
I.     Karachi. 

SlSTRUM  XUTHEDRA  Melv. 

1.     Karachi.     Batnagiri  (Abercrombie). 

Pam.  CORALLIOPHILID.E. 

COKALLIOPHILA  JEFFREYSII  Sm. 

M.C.     Charbar  Point,  5  to  7  fathoms. 

I.     Karachi  Harbour.     Bombay  (Abercrombie). 
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COEALLIOPHILA  PEESICA  Melv. 

P.G-.     On  the  telegraph-cable,  20-30  fathoms. 

Coballiophila  btjbrococcinea,  sp.  n.     (Plate  XXI.  fig.  2.) 

'  C.  testa  perforata,  ovato-fusiformi,  versus  apicem  attenuata,  undique 
aspera,  squamulosa,  rubescente  vel  cinerea,  salmonea  vel  sordide 
alba  :  anfracbibus  novem,  apiealibus  duobus  inclusis,  pellucid  is, 
cceteris  ventricosis,  longitudinaliter  erassieostatis,  costis  anfractus 
ultimi  novem,  spiraliter  arete  omnino,  cum  interstitiis,  sqwrnv- 
latis;  aperturapyriformi,  in  typo  intus  vivide  rubescenti-coccinea 
vel  miniata,  interdum  pallida  vel  cinerascente,  labro  tenui, 
paullum  effuso,  apvd  basim  attenuato ;  columella  paullum 
excavata. 

Long.  23,  lat.  12'50  mm. 
Hab.  Persian  Gulf  :  Shaikh  Shuaib  Island  ;  Linjah,  at  25 

fathoms. 

A  very  beautiful  form  :  with  no  very  near  ally  in  the  genus. 
Whorls  nine,  ventricose,  impressed  at  the  sutures,  the  protoconch 
vitreous,  coloured  (in  the  type)  as  the  body  of  the  shell,  and 
centrally  noduled,  the  remainder  of  the  whorls  are  uniformly  thickly 
longitudinally  ribbed,  spirally  closely  costulate,  with  scaly  striae ; 
the  interstices  likewise  scaly.  Mouth  pear-shaped,  deep  crimson- 
red  (in  the  type),  outer  lip  effuse,  thin  ;  columella  slightly  excavate. 

Fam.  Columbelled^. 

COLTJMBELLA  FUSCATA  Ad. 

I.     Bombay  (F.  W.  T.).     Not  occurring  in  the  Abercrombie  list. 

C'OLUMBELLA  PABDALINA  Lam. 

M.C.     Charbar,  on  mud-covered  rocks. 
I.     Karachi. 

COLUMBELLA  PEOPLNQUANS  Sm. 

P.G.     Linjah,  3±  fathoms  (Dec.  1900). 
I.     Karachi. 

COLUMBELLA  VEESICOLOB  Sowb. 

M.C.     Charbar.     Amongst  shingle,  finely  marked. 

CoE  CM  BELLA    (MlTBELLA)    AGNE8IANA,    sp.    n.        (Plate    XXIII. 
fig.  3.) 

O.  testa  nitida,  elegant*  r  furiformi,  perlavi,  att<  nuata  ;  anfractibus 

9-10,  quorum  apieah'  parvo,  mamillatOi  eceterit  Utuibue,  albis, 
ineo-reticulatU  <>   maoulaiii,   ultimo   avnfractu    prolongate, 

fortiice  infra  medium  ad  batvn  ipiraliter  tulcuhto;  apertura 
Pboc.  Zool.  Boo.— 1901,  Vol  1 L.  No.  XXVI.         26 
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oblonga,  labro  extus  la?vi,incrassato,  intns  8-9-denticulato,  denti- 
culis  albis  vel  (rarius)  sanguineo-tinctis j  columella  jlexuosa,  alba 
vel  sanguinea  ;  canali  paullum  recurvo. 

Long.  9,  lat.  2*50  mm. 
Hab.  P.O.  Bushire.  Gulf  of  Oman,  Maskat. 

M.C.  Charbar.  Sandy  mud,  5  fathoms. 

An  elegant  species  which,  in  Mr.  Pace's  opinion,  is  distinct  from 
all  described,  though  near  to  C.pudica  Braz.  from  the  Torres  Straits. 
Prom  this  it  would  seem  to  differ  in  size,  number  of  whorls,  peri- 

stome, though  similar  in  disposition  of  markings  and  general  form. 
One  Charbar  example  possesses  the  periostracum,  thin,  semitrans- 
parent,  sericeous,  and  olivaceous  in  colour. 

Columbella  (Mitrella)  alizonjE,  sp.  ii.     (Plate  XXI.  tig.  5.) 

C.  testa  lo3vi,  ovato-fusiformi,  infra  medium  anfractus  xdtimi 
conspicue  sulculosa  ad  basim,  solida,  straminea,  plus  minus 
castaneo-maculata  vel  fasciata  ;  anfractibus  octo,  quorum  tres 
apicales  vitrei,  Iceves,  cceteris  vice  ventricmis,  IcBvissimis,  irftimo 
cceteros  magnitudine  sv/perante  (7  mm.),  tumidulo ;  apertura 
obliqua,  oblonga,  intus  pallide  violacea  vel  albescente,  labro  intus 
circa  quinque-denticulato  ;  columella  quadri-  vel  quinque-tuber- 
culata,  nitida,  paullulum  incrassata  ;  canali  lato. 

Long.  11-25,  lat.  4' 50  mm. 
Hab.  P.G.  Shaikh  Shuaib  Island  ;  Bushire ;  also  dredged 

lat.  27°  N.,  long.  52°  E.,  and  26°  N.,  57°  K,  on  the  telegraph- 

I.     Lat.  18°  58'  N.,  long.  71°  45'  E.,  40  fathoms. 
Variable  only  in  disposition  of  marking  and  pattern  ;  the  shell 

being  uniformly  smooth,  body-whorl  tumid,  the  remainder  hardly 
ventricose  ;  apical  whorls  three,  vitreous.  Occasionally,  as  in  the 

specimens  dredged  at  lat.  27°  from  the  cable,  they  are  wholly 
brown  or  chestnut-coloured,  with  hardly  any  discernible  pattern  ; 
and  again,  as  in  the  Bushire  examples,  beautifully  tessellate,  having 
on  the  body-whorl  rounded  spiral,  regularly-arranged  clear  spaces 
beneath  the  sutures,  and  a  well-defined  central  fascia  below. 

Mr.  Pace  considers  this  quite  distinct  from  C.  (Mitrella)  dunkeri 
Tryon  (=varians  Dnkr.  prseocc).  Upon  carefully  comparing  it  with 
authentic  specimens  of  this  latter,  to  which  it  is  certainly  nearly 
allied,  we  note,  first,  that  G.  alizonce  possesses  8  as  against  7  whorls, 

that  the  body-whorl  is  bolder  and  more  tumid,  that  the  disposition 
of  marking  is  not  so  variable,  C.  dunkeri  being  either  liueated, 

longitudinally  linear-striped,  or  transversely  dotted,  and  reticulate1; 
and,  lastly,  the  mouth-processes  and  denticulations  are  stronger  and 
better  defined.  The  species,  in  fact,  is  larger  and  more  solid  in 
every  way.  We  dedicate  this  interesting  form  to  Miss  Alizon 
Townsend,  daughter  of  its  discoverer. 

1  Some  examples  also  being  almost  unicolorous  lilac  or  salmon-coloured. 
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Columbella  (Mitrella)  astolensis,  sp.  n.  (Plate  XXIII. 
fig.  4.) 

C.  testa  lavissima.  nitida,  anguste fusiform % ,  subpelluctnte  ;  anfracti- 
bu$  octo,  ajoieali  obtuso,  oceteris  nequaqtiam  ventncosis,  stramineis, 
infra, ju.vta  suturas,  albo  et  castaneo  pellucide  teeniatis  etfasciatis, 

alitt  r  (in  typo)  unicoloribits,  in  varietate  undique  castaneo  obscure 
reticulata,  taenia  hie  absente,  illic  obscure  videnda,  ultimo  anfractu 

infra  medium  ad  basim  l&niter  spiralittr  suhuloso ;  apertura 
ovata,  labro  perlcevi,  nitido,  iiicrassato,  intus  S-9-dcnticulato, 
albido ;  columella  nitida,  simplici,  canal i  lato. 

Long.  7,  lat.  2  mm. 
Hob.  M.C.  xVstola  Island,  3  fathoms,  sand.  Charbar. 

C.  lincolnensis  Reeve,  from  S.  Australia,  is  considered  by  Mr.  Pace 
the  nearest  ally  to  this  species.  It  is,  however,  nearly  twice  the 
size,  and  though  in  one  variety  it  assimilates  in  its  markings  to 

our  type,  it  is  nevertheless  far  more  variable  in  its  range  of  pattern. 
We  have  some  examples  which  also  exhibit  a  complete  network  of 
chestnut  reticulations,  as  in  our  variety  above  noticed.  Apart 
from  the  extreme  difference  in  habitat,  and  the  absence  of  any 
known  intermediates,  we,  with  Mr.  Pace,  consider  C.  astolensis 

sbould  take  rank  as  a  good  species,  though  we  are  bound  to  admit 

the  difference  in  size  just  mentioned — 12  mm.  against  7  mm. — 
furnishes  the  chief  argument  for  its  separation. 

Columbella  (Mitrella)  blanda  Sowb. 

P.G-.  Gulf  of  Oman,  lat.  24°  55'  N.,  long.  57°  59'  E. 
30  fathoms,  sand  and  mud. 

M.C.     Occasionally  near  Gwadur  and  Ormara. 

I.     Karachi.      Not  uncommonly   from    half-tide   mark   to 
10  fathoms. 

Yar.  candidans,  nov. 

Forma  tit  in  typo,  sed  omnino  albida,  nitida. 
I.     Karachi.     An  interesting  immaculate  form. 

Columbella  (Mitrella)  cartwrighti  Melv. 

P.G.     Bahrein  (Copt.  Cartivright).    Usually  found  at  7  fathoms; 
muddy  sand  bottom. 

Columbella  (Mitrella)  dorIjE  Issel. 

P.G.  Bunder-Bouchir  (Bushire)  (  M.  F.  Houssay).  According  to 
Tryon,  a  var.  of  C.  mindoroentia  Rve.  A  doubtful  specimen  in 

Townsend's  collection. 

Coli'mi:i:li.\  (MlTBBLLA.)  kuterpe  Melv. 
I.     Karachi,  abundant.     Bombay  (Abercrombie). 

C»i. i  Mi;u.i.\  ( .MiTKi;u.\ )  i'l.yviunka  Melv. 

I.     Bombay  (Aberorombit). 

COLUMBILLi  (  .M  in:  i.i.i- \ )  M  \  im^UESA  Gask. 

I.     Bombay  (Abercrombi.  ). 

2r;* 
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Columbella  (Mitrella)  nomadica  l,  sp.  n.  (Plate  XXI. 
fig.  7.) 

C.  testa  fusiformi,  oblong a,  robusta,  perlcevi,  parum  nitida,  solida  ; 
anfractibus  8-9,  quorum  apkales  tres  Iceves,  parvi,  uni- 
colores,  cceteris  albis,  nigro-brunneo  arete  reticularis,  interstitiis 
rotundis,  infra,  ju.rta  sutureu  hie  illie  permaynis,  eonspicuis, 
anfraciu  ultimo  versus  basim  spiraliter  sulculoso ;  apertura 
oblonga,  labro  e.vtvs  crassiusculo,  intv.s  denticulato ;  columella 
simplici. 

Lat.  8,  lowj.  3  mm. 
Hab.  Karachi. 
With  a  considerable  resemblance  to  C.  cribraria  Lam.  of  the 

New  World,  this  species  is  somewhat  larger  and  coarser  in  detail ; 
it  is  a  particularly  handsome  form,  and  now  that  it  has  been 
differentiated  will  be  probably  considered  very  distinct. 

Columbella  (Mitrella)  zebea  Gray  (  =  miser  Sowb.). 
P.G.     Linjah. 
M.C.     Not  infrequent,  under  stones  at  low  water. 

Mr.  Pace  writes  :  "  A  very  elate  and  pale  form  of  the  species 
known  usually  as  C.  miser  Sowb.,  agreeing  perfectly  with  the  type 
of  C.  elata  Eeeve  ;  but  the  latter  is  recorded,  perhaps  erroneously, 

to  come  from  California." 

Columbella  (Anachis)  rugulosa  Sowb. 
I.     Karachi. 

Columbella  (Anachis)  Terpsichore  Leathes. 

M.C.     Often  on  mud-covered  rocks  at  low  tide. 
I.     Bombay  (Abercrombie). 

Mr.  Pace  notes  on  a  specimen  of  gigantic  dimensions  (prob. 

C.  miser)  from  Mekran  Coast,  that  it  "  in  some  respects  approaches 
C.  terpsichore  Leathes."  Here  we  see  the  frequent  futility  of 
subgeneric  distinctions  ;  in  the  text-books  the  three  nearly  allied 
Columbellae  are  at  present  placed  in  three  subgenera,  viz. : — 

C.  (Atilia)  elata  Reeve. 
C.  {Mitrella)  miser  Sowb. 
C.  {Anachis)  terpsichore  Leathes. 

Columbella  (Atilia)  albinodulosa  Gask. 
M.C.     Local. 

This  was  at  first  referred  to  G.  nivosa  Reeve,  the  body-whorl 
being  slightly  nodulous  and  the  brown  maculation  more  intense. 

Columbella  (Atilia)  compressa  Gask. 

I.     Karachi.     An  Erythraean  species. 

Columbella  (Atilia)  conspersa  Gask. 

P.G.,  I.  No  precise  localities  ;  also  dredged  off  Ceylon  ( W.  A. 
Tindall). — Mr.  S.  Pace  deems  this  synonymous  with,  at  all  events, 

1  nomadica,  from  the  likeness  in  marking  to  the  "  opvi9  vofiaSuca,"  or 
Guinea-fowl. 
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the  Andamanese  C.  puella  Sowb.     Under  this  latter  name  we  have 
from  Mr.  Townsend  beautiful  examples  from  the  Mekran  Coast. 

COLEMBELLA  (SEMI>~ELLA)  ATOMELLA  DucloS. 

I.  Seems  to  be  the  Bombay  species,  cast  up  in  thousands  below 
Malabar  Hill  and  elsewhere  in  shell-sand.  It  differs  from  the 

species  described  below  as  C.  melitoma  in  being;  longer,  slightly  larger, 
with  straightened  whorls  ;  ribs  thick,  smooth  ;  coloration  more 
uniform. 

Colembella  (Seminella)  melitoma  ',  sp.  n.  (Plate  XXIII. 
fig.  5.) 

C.  testa  miauta,  ovato-obesa,  subpelludda;  anfractibus  sex,  quorum 
tree  apicales  Iceves,  olbo-laetei,  oasteris  turritis,  ventricosulis,  ad 
suturas  impressis,  undique  longitudinaliter  costaiis,  eostis  crassis, 
rectis,  ad  ultimum  circa  quatuordecim,  flavo-pellucidis,  nitidis, 
heuissimis,  supra  juxta  suturas,  spiraliter  cdbo-tceniatis,  snipe 
infra  medium  anfractus  ultimi  versus  basim  cnneellatis,  Uris 

gpiralibus  delicatis,  ad  juncturas  costarum  minufissime  e/emmu- 
latis,  ad  basim  fort  iter  sulctdosis ;  apertura  angusta,  labro  flavo, 
leeui,  incrassato,  intus  denticulato  ;  coliunella  flava,  simplici,  fere 
recta. 

Long.  '3-25,  hit.  1-50  mm. 
Hah.  Karachi. 

A  common  species  at  the  above-named  locality.  It  is  perfectly 
distinct  from  all  forms  of  C.  seleisphora  described  in  this  paper  ; 
and,  seemingly,  the  whorls  are  more  ventricose  than  in  C.  atomclla 
Duel.,  which  is  the  Bombay  species,  according  to  our  preseut 
determinations.  It  is  true  C.  atomella  does  not  appear  to  have 
been  perfectly  described,  and  accordingly  some  element  of  doubt 
attaches  to  it.  The  present  species  (0.  melitoma)  differs  in,  as  just 
said,  its  ventricose  whorls,  thick  ribs,  smooth,  excepting  where 
crossed  by  slender  lira?  towards  the  base  of  the  body-whorl,  aud 
golden-yellow  colour.  The  opaque  white  spiral  band  just  below 
the  sutures  is  likewise  characteristic. 

Columbella  (Seminella)  phaula2,  sp.  ii.   (Plate  XXIII.  fig.  6.) 
C.  testa   minuta,  attenuato-fusiformi,  tenui,  sordide  straminea  vel 

I  ;   anfractibus   5,  quorum  apicales  duo   scejh    nigro-fusd, 
,/,,,/;. t,,,  longitudinaliter  crassicostatis,  eostis  in  ultimo  anfractu 
ad  duod'C'n,  interstitus  Uevibus,  planatist  ultimo  anfractu  ad 
basim    sulco-lirato ;    apertura    angusta,    hrbro    Icevi,   interdum 
pwrpureo-suffuso,  intus  pikmato  ;  columella  rimplici. 

Long.  2,  lat.  1  mm. 
Hub.    Karachi. 

This  very  minute  species,  doubtless  nearly  allied  to  C.  melitoma 
aud  others  of  thh  group,  is  much  tin-  smallest  of  the  Karachi 
species,  and  the  ribs  are  thicker  in  proportion  to  the  size  of  the 
shell.  There  is  no  trace  of  spiral  lira!  inn.  nor  has  the  lip  any 
denticles  on  the  inner  surface.  The  form  is  also  more  attenuate 
and  exiguous. 

1  itr\iru)fia,  a  lionpy-rake,  from  t ho  golden  rolour. 
1  <pav\os,  insignificant. 



406  MESSES.  MLLMLL  AND  STANLLX  0>~  .June  18, 

Columbella  ( Semixella)  selasphoea  -,  sp.  n.  (Plate  XXIII. 
fig.  7.) 

C.  iiiiini.ta,  ovata,  plerumqut  obesula,  solidiuscula,  cinereo-straminea. 
flammis  fulgt  trinis  rufo-fuscis  pulchrt  dispositis;  a  it  fractibus  6-7, 
quorum  apieales  tree  globulosi,  vitrei,  cateris  regulariter  costis 
lonffitudinaffints,  Icevibus,  recite,  decoratis,  ultimi  anfractus  ad 

dm,  interdum  supra  basm  tvanidis,  interdum,  sed  rarius, 
dorsaUter    undiqut  ;    apertura   angustt   oblonga,   labro 
pauUum  incrassato,  land,  intus  paucidi  nticuiaio;  columella  nitida, 
sknpUei. 

Long.  ;j,  lat.  1*  mm. 
Hah.  Karachi. 

According  to  Mr.  S.  Pace,  this  species  has  hitherto  been  con- 
founded with  C.  troglodyte*  Sou\ .,  from  New  Caledonia,  or  C.  omata 

Pease.  It  is  by  the  former  name  that  we  have  for  years  labelled 
it  in  our  collections.  There  are.  dispersed  over  the  tropics  of  both 
hemispheres,  about  a  dozen  or  more  closely-allied  species  of  Semi- 
nellai,  mostly  gregarious,  and  collected  in  handfuls  where  they 
occur,  and  which  only  acute  systematic  research  can  hope  to 
successfully  differentiate.  This  species  is  principally  conspicuous 
for  its  smooth  longitudinal  ribs,  with  no  revolving  lines,  the  ribs 
themselves  being  often  obsolete  on  the  last  whorl,  wholly  or,  at 
all  events,  in  part.  The  beautiful  zigzag  painting,  like  lightning- 
flashes,  is  also  characteristic. 

Columbella  (.Semixella)  iowvshidi,  sp.  n.  (Plate  XXIII. 
fig.  8.) 

C.  testa  mianta,  ovata  vel  obesula,  brunnea  vel  castanea,  re/ 

st  rami /it  a,  solida  ;  nnfractibus  6—7,  quorum  apieaHet  li  a.lbo- 
lactei,  cateris  ad  sutura*  impressis,  Kubturritie,  longitudinaliter 
crassicostatix,  undiqut  spiraliter  liratis,  I  iris  ad  juncture* 
eostarum  gemtnulatis,  nitidis,  interdum  ad  medium  anfraetue 
njtiini  abeenttbu* out  partim  evanidis;  apertura  anguste  oblonga, 
labro  incrassato,  intus  denticulate;  columella  recta,  simplici.  hand 
mxdtu.m  incrassta. 

Long.  3*50,  lat.  1'50  mm. 
Hab.  Karachi. 

A  variable  and  locally  abundant  species,  at  first  thought  to  be 
identical  with  C.  ostreicola  Sowb.,  or  its  ally  C.  nigricans  Sowb.  ; 
both  these  being  species  of  the  New  World.  In  the  opinion  of 
Mr.  Pace  it  is  sufficiently  distinct  from  both  these,  and  from 
ft  atrata  Gould,  to  need  a  cognomen  and  description.  There  appear 
two  varieties  :  one,  the  typical,  uniformly  thickly  ribbed,  chestnut 
or  brown  unicolorous,  crossed  by  revolving  lirae  entirely  over  the 
surface  ;  while  the  other  is  spirally  banded  with  darker  brown,  just 
where  the  lirae  are  present,  they  becoming  either  partially  or 
entirely  obsolete  in  the  centre  of  the  body-whorl,  and  in  this 
instance  a  central  light  fascia  is  exhibited. 

1  oeXas,  lightning  ;  <pepw,  I  bear. 
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X.B.- — The  whole  of  our  material  has  been  carefully  examined  by 
Mr.  3.  Pace,  with  whom  this  difficult  genus  has  been  long  the 
special  subject  of  careful  study  ;  and  we  have  in  almost  every 
instance  followed  his  opinion.  If  is  mainly  by  his  recommendation 
that  we  have  ventured  to  describe  certain  small,  plentiful,  but 

obscure  forms,  as  they  have  been,  perhaps,  too  hastily  considered 
till  now  identical  with  certain  forms  of  the  Western  Hemisphere, 

e.  g.,  atrata  Gould,  ostreicola  Sowb.,  diminuta  0.  B.  Ad.,  troglodytes 
Souv.,  and  ornata  Pease. 

Jlsopcs  uraxia,  sp.  u.     (Plate  XXI II.  fig.  9.) 

JE.  testa  attenuate,  fusiformi,   angusta,   nitida,   brunnea,   versus 

apicem  albescente;  aafractibus  6-7,  apicalibus  tribus  Icevissimis, 
vitreis,  cceteris  obscure  sed  arete  spiraliter  striatis,  Jcete  brunaeis  ; 
apertura  angasta,  oblonga,  labro  paullulum  expanso  ;  columella 
obliqua,  versus  basim  truncata. 

Varietas  albens,  nov. 

'1  \sta  ouxaiiio  albata,  aliter  uti  supra. 
Long.  6-oU,  lat.  2  nun. 

Hab.  Mekran  Coast,  in  two  or  three  localities,  local ;  the  variety- 
rarer,  found  in  company  with  the  type. 

A  highly  interesting  mollusc.  Judging  from  the  shell  alone,  it 

might  be  considered  a  GolumbeUa,  Euryta,  Thala,  or  even  Olivella 
allied  to  0.  nympha  Ad.  &  Ang.  In  consultation  with  Mr.  .Stephen 
Pace,  we  decided  to  allocare  it  to  the  genus  JEsopus  Gould,  allied 
to  ColumbJla,  aod  characterized  by  its  author  as  possessing  a 
fusiform  shell,  broadly  truncate  posteriorly,  aperture  linear,  with 

posterior  callus  (this,  we  may  say,  does  not  appear  present  to 
any  great  degree  in  our  specimens)  ;  columella  smooth,  vitreous. 

The  colour  typically  is  uniformly  chestnut  or  darker  brown, 

fading  into  white  towards  the  apex — the  variety  albens  being,  as 
aforesaid,  wholly  colourless ;  perhaps,  as  Mr.  Pace  opines,  a  bleached 
state  only.  The  last  two  or  three  whorls  are  to  a  great  extent 
vitreous.  Aperture  narrow  ;  columella  basally  truncate,  and 

oblicpie  :  outer  lip  inclined  to  slight  effusion.  The  whole  surface 
of  the  whorls  is  closely,  but  obscurely  spirally  striate.  Mr.  Pace 
adds  that  he  considers  Truncaria  australis  Ang.  has  affinity 
with  it. 

Fam.  Nassij>.e. 

Bl'LLlA  (PSEUDOSTROMBUS)  CEROPLASTA   Melv. 
M.C.     Charbar.     7  fathoms,  sandy  mud,  abundant. 

This  species  might  stand  as  the  type  of  a  new  subgenus,  the 
character  of  the  longitudinal  eostse  being  distinct  from  that  ob- 

taining in  any  other  member  of  the  group. 

BULLIA  (PSBtTDOBXBOlCBl  s)  <  iminm.wa  <>liv. 

P.G.  Galig  I.,  at  low  tide,  exhibiting  nuuh  \ariatiou  in  colour. 
Some  are  pale  stramineous,  ashy  only  towards  the  apex,  others 
banded  with  dark  cinereous  on  a  pale  ground. 
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BULLIA  (PSEUDOSTEOMBUS)  INDUSICA  Melv. 
I.  Karachi.  Only  two  specimens,  neither  quite  adult,  occurred, 

both  now  in  the  British  Museum  (Nat.  Hist.). 

BULLIA  (PSEUDOSTEOMBUS  )  KUEEACHENSIS  AngaS. 

M.C.  "Found  in  Nov.  1896,  off  the  Hajamra  mouth  of  E. 
Indus,  in  hard  muddy  sand,  during  a  very  low  tide.  Their  pre- 

sence was  indicated  by  a  certain  slight  unevenness  of  the  surface, 
and  small  air-holes.  The  only  other  specimens  previously  obtained 
came  from  3-7  fathoms,  on  soft  black  bottom,  and  also  hard  mud, 

but  no  adults  have  ever  been  dredged."     (F.  W.  T.) 

Bullia  (Pseudosteombus)  lineolata  Wood  (=belangeri  Kien.). 
M.C.     Common  along  the  coast  of  Baluchistan. 

I.  Karachi.  An  abundant  species  usually  occurring  from 
2-5  fathoms,  on  hard,  muddy  sand-bottom.  Bombay  (Abercrombie). 
Near  Goa  (Lt.-Col  H.  D.  Olivier). 

Bullia  (Pseudosteombus)  malabaeica  Hauley. 

M.C.  On  clean  sand  at  low- water  mark  on  two  or  three  points 
of  the  Baluchistan  coast. 

I.  "  During  November  and  December  1895,  large  numbers  in 
many  varieties  of  colour,  and  all  stages  of  growth,  appeared  on  the 
Manora  beach.  Not  seeming  to  have  any  holes  to  retreat  into  like 
B.  persica  Sm.,  they  moved  about  a  good  deal,  and  when  stationary 
remained  only  just  below  the  sand-surface.  After  the  end  of 
January  1896,  not  a  single  specimen  was  to  be  seen,  and  up  to  the 

present  time  (November)  they  have  not  reappeared  at  Manora." 
(F.W.T.)  Mentioned  by  Abercrombie  as  occurring  at  Bombay. 
Three  colour  varieties  occur :  pale  stramineous  merging  into 
white,  livid  grey,  and  grey  banded  with  stramineous  centrally. 

Bullia  (Pseudosteombus)  maueitiana  Gray. 
M.C.     Dead  examples  only,  and  those  but  rarely. 

I.     Bombay  (Abercrombie),  rare. 

Bullia  (Pseudosteombus)  nitida  Sowb. 

M.C.  Charbar,  Gwadur,  and  other  places.  2-7  fathoms,  on 
clean  sand. 

I.  Karachi,  occasionally  hauled  up  in  some  abundance, 
with  Cingulina,  Odostomice,  &c. 

Bullia  (Pseudosteombus)  peesica  Sm. 

M.C.  "  Common  ou  the  western  shores  of  Baluchistan  on  clean, 
hard  sand  at  low  tides.  Upon  being  approached  the  animal  takes 
refuge  in  holes  in  the  sand,  burrowing  to  a  considerable  depth, 
and  thus  eluding  capture.  This  species  varies  much  in  colour, 

from  yellow,  or  livid  purple,  to  almost  white."     (F.  W.  T.) 
Bullia  (Pseudosteombus)  taheitensis  Gmel. 

P.G.  M.C.  From  Bushire  to  Charbar  dead  shells  are  often 
observable  on  the  shore. 

I.     Karachi,  a  few  living  at  4  fathoms. 
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BlTLLIA  (PSEUDOSTROMBUS)   YITTATA  L. 

M.C.     Charbar  Point. 

Nassa  arciilaria  L. 

P.G.    Gulf  of  Oman,  Maskat. 
M.C.     Generally  distributed  on  the  coast  of  Baluchistan  at  from 

10-20  fathoms,  mostly  muddy  sand-bottom. 

Nassa  coroxata  L. 

P.G.     Gidf  of  Oman  :  Malcolm  Inlet  (Kubbatt  Ghazira).     25 
fathoms,  muddy  sand. 

Nassa  pulla  L. 

P.G.     On  Cable,  24  fathoms,  muddy  sand-bottom. 
M.C.     Charbar  Point,  at  low  tide. 

I.     Karachi. 

NaSSA  (ArCULARIA)  LEPTOSPIRA  A.  Ad. 

I.     Karachi.     3  to  7  fathoms,  on  hard  sandy  mud. 

Nassa  (Arctjlaria)  obockensis  Jouss.  (=zailensis  Sowb.). 

P.G.     Shaikh  Shuaib  Island.     Linjah,  3|  fathoms. 
I.     Karachi. 

This  species  has  been  found  to  extend  to  the  Andamans  (Booley). 

Nassa  (Arcularia)  persica  y.  Mart. 

P.G.  and  M.C.  From  half-tide  to  low-water  mark  ou  every 
variety  of  bottom. 

Nassa  (Arcularia)  thersites  Brug. 
Var.  bimaculosa  A.  Ad. 

P.G.     Galig  Island. 
I.     Bombay,  and  Katnagiri  (Abercrombie),  the  typical  form 

only. 

Nassa  (Alectryon)  babtlonica  8.  Wats. 

P.G.  Gulf  of  Oman :  lat.  24°  55'  N.,  long.  57°  59'  E. ;  37 
fathoms,  sand  and  mud.  Also  lat.  25°  14'  N.,  long.  59°  45'  E. ; 80  fathoms. 

I.  Karachi.  Rare  at  7  fathoms.  Lat.  18°  58'  N.,  long.  71° 
45'  E. ;  40  fathoms. 

N  lm  I  ( A  i.i.i  Tit  vox)  c.elata  A.  Ad. 

1.     Karachi.     '■>  lat  hums,  loose  stones  and  muddy  sand. 

Nam  \  i  A  i.ixtryon)  collaticia  ',  sp.  n.  (Plate  XXIII.  fig.  10.) 
IS .  tetta  medioori,  ovata  vel  oblongo-ovata,solida,  alba,  mbnittmU} 

anfractibut  x.  quorum  apicak  t  tn  b  tubpt  lluciditla  iw,  ad  tin  dium 
tub  l,  ni.  delicate  tpiraUter  umiearinati^  eceterii  turritit,  infra 

tuturat  tpiraliter  unipUcatUi  ad  eotUu  nodulotie,  in  t>j[>o  cas- 
taneo-tinctis,  undiqiM  longitudinaliU  r  ol>r«/>i>-  pauoioottatut  costis 

1   rollaticiun,  gregariom. 
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acutis,  idti  Irea  duo  I  dm,  into  rttitiisspiraliter 

org  '  atat  labro  incrassato,  intus  denticu- 
lato,  mart  tellari  tupra  uninoduloso,  infra  vermis  basim 
tridenticuUtic  ;  canali  brevistimo. 

Long.  8'25,  lat.  4  mm  .  sp.  maj. 
Hah.  Lat.  25°  X..  long.  63°  K.     •>:>  fathoms. 
Several  examples,  many  in  snbfossil  condition.      This  seems  a 

distinct  form,  to  which  we  have  not  discovered  a  near  ally.     It  may 
be  distinguished  by  its  ovate  form,  whorls  slightly  turreted,  smooth 
protoeonch,  the  next  apical  whorls  being  vitreous,  once  transversely 
carinate,  the  remainder  of  the  whorls  acutely  longitudinally  ribbed, 
ribfl  smooth,  shining,  the  interstices  being  spirally  sulcated  with 
sharp,  narrow  furrows.     The  mouth  is  oval,  outer  lip  denticulate 
within,  the  columella  also  being  nodulous  above,  and  thence  den- 

ticulate near  the  base. 

Nassa  (Axbot&you)  maejjna  Kien. 

P.G-.     24  fathoms,  sandy  mud. 
M.C.  Specdmenfl  all  juvenile,  but  very  finely  and  characteristially 

marked;  dredged  at  10  rathoms. 

Nassa  (Alextkyun)  bbavaa  \  sp.  n.  (Plate  XXIII.  fig.  11.) 

N.  testa  ovata,  compressa,  versus  apicetn  attenuato-4urritai  toUda, 
casta neo-fulva ;  anfractibus  octo,  quorum  apicales  tres  vitrei, 
delicatusime  infra  medium  v.nicarinati,  eceteris  ad  suturas  im- 

presses, arete  crassicottati  .  i  suturas,  uni-  vel 
bir-nodulosis,  Uris  spiraUbus  obseurie  v  I,  interdum,  omnino 
evanidis ;  apertura  roiundo-ovata,  intus  fuhiescente;  labro  aJbo, 
inerassato,  nitido,  intus  paueidenticulato ;  columella  supra 
denticuUt  binis,  infra  tribus  prcedita,  alba,  nitida ;  canali 
lato,  brevi. 

Long.  12,  lat.  6  mm. 
Hah.  Persian  Gulf  (no  precise  locality;. 
Allied  to  -V.  bifaria  Baird.  An  obese  species,  pale  fulvous 

brown,  attenuate  towards  the  apex ;  apical  whorls  three,  once- 
carinate,  other  vise  quite  smooth  and  vitreous,  the  remaining 
whorls  hardly  ventricose,  closely  stoutly  ribbed  longitudinally,  just 
below  the  sutures  they  are  spirally  once  or  twice  noduled,  the 
remaining  spiral  lines  are  often  almost  obsolete  but  occasionally 
present  throughout.  Mouth  round ;  outer  lip  thickened,  white, 
with  few  denticles  within ;  the  columella  possessing  a  callous 
nodule  above,  and  being  also  denticled  or  rarely  noduled  basally  ; 
canal  broad,  s!<ort. 

Nassa  (Alectryox)  hieta  Kien. 
I.     Karachi.     3  to  7  fathoms,  gravel. 

Nassa  (Axbotbtot)  idtllia,  sp.  n.    (Plate  XXIII.  fig.  12. ) 

X.  testa  ovata.  gpira  pouttam  attenuate},  solida,  straminea  ;  anfrac- 
tibus 8,  quorum   apioalet  ouatuor   Icevcs,  ad  medium  fortUer 

1  epavos,  a  contribution. 
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acutiearinatis,  catena  ad  tututxu  inqircsso-caaaliculatis,  grada- 
tulis.  undique  longitudiruUiter  multicostafis  (coftu  in  ultimo 
circa  24),  infra,  juxta  sutwas,  spiraliter  incrcusatia,  deindt 
undique  regulariter  t&mriliratis,  ultimo  ant ractu  usque  ad  ba$i)yi 
hrato  ;  aperturafert  rotunda,  labro  muUum  incrassato,  intus  6- 
S-denticulato  ;  columella  nitiJa,  alba. 

Long.  11,  lat.  5  mm, 

Bab.  Gulf  of  Oman,  lat.  24°55'  X.,  long.  57°  59'  E.     37  fathoms, sand  and  mud. 

The  particular  sounding,  as  given  above,  was  prolific  in  results  : 
this  neat  addition  to  the  genus  Nassa  being  noteworthy.  It, 
perbaps,  recalls  tbe  specie-*  described  by  Messrs.  G.  &  H.  Nevill  as 
JW.obesa,  from  Kutch.  but  is  not  half  the  size,  and  the  cancellation 
is  much  finer  aud  more  uniform.     The  protocouch  is  interesting. 

Nassa  (Alectryox)  muceoxata  A.  Ad. 

I.  Karachi.  3  to  7  fathoms,  gravel  and  muddy  sand.  Bombay, 
common  (Abtrcroinbie). 

Nassa  (Alectryox)  >~odifera  Poms. 
I.  Bombay  {Abercrombie  ;  Olivier).  Perhaps  only  a  subspecies 

of  N.  hirta  Kien. 

Nassa  (Alectryox)  obesa  G.  &  H.  Nevill. 
I.     Kutch. 

Nassa  (Zeuxis)  filosa  Gray. 
M.G.     At  low  tide,  both  on  sand,  and  in  crevices  of  rocks. 

I.     Karachi.     Bombay  {Abercrombie). 

Nassa  (Zeuxis)  lextigixosa  A.  Ad. 

I.     Bombay,  rare  (Abercrombie). 
Tryon  unites  this,  Jilosa,  picta,  and  others  with  N.  gaudiosa 

Hinds,  but,  in  our  opinion,  he  has  been  too  sweeping  and  drastic 
in  many  ot  bis  conclusions.  The  first  two  variaties  occur  also  at 
Bombay. 

Nassa  (Zeuxis)  marrati  Smith. 

M.C.  Charbar.  On  sandy  mud  at  low  tide  just  under  the 

surface,  at  the  water's  edge. 
Nassa  (Zeuxis)  pallldula  A.  Ad. 

!'.<;.     Gulf  of  Oman,  Malcolm  Inlet.     55  fathoms  on  cable. 
1.      Karachi. 

\  UB&A  (Zi.i  wis)  PICTA  Dkr. 
Var.  marmorea  A.  Ad. 

P.G.    On  the  telegraph-cable  at  l'5  Eathoms. 

N  \s.-  \  (  Zi.i  \i- ;  pi  \XlCOBJ  I  i  I    \.  Ail. 

I.  Karachi.  <)m  .soft  mud-flats  at  low  tide.  Is  also  (unnamed) 
in  Mr.  A.bercrombie'i  Bombay  series. 
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Nassa  (TJzita)  nodicincta  A.  Ad. 

P.G.     Gulf  of  Oman :  Maskat.    10  fathoms,  amongst  coral-sand. 
Is  recorded  from  the  Galapagos  Islands. 

Nassa  (Niotha)  albescens  Dkr. 

Var.  fenestrate  Marr. 
P.G.     Elphinstone  Inlet,  very  large.    Jask.     Maskat,  sand  and 

beach. 
M.C.     Ormara.     2  fathoms,  sand. 

Nassa  (Niotha)  angriasensis,  sp.  n.  (Plate  XXIII.  fig.  13.) 

N.  testa  ovato-globosa,  apicalibus  attenuatis,  solidula,  alba, 
stramineo-  et  branneo-fasciata  ;  anfractibus  8,  quorum  apicales 
quatuor  Iceves,  apud  medium  unicarinati,  subpellucentes,  cceteris 

leniter  gradatis,  ad  suturas  impressis,  arete  noduloso-cost ukti i '■< et  cancellatis,  interstitiis  Icevibus,  nodidis  infra,  juxta  suturas, 
magnis,  nitidis,  penxdtimo  et  antepenultimo  anfractu  unifasciatis, 
ultimo  tribus  fasciis  brunneo-stramineis  decorato;  apertura  ovrrta ; 
labro  percrasso,  dlbo,  nitido,  extus  erenulato,  intus  deeemdenti- 
culato;  columella  nitida,  paullum  effusa,  supra  univaricosa,versus 
basim  tridenticidata  ;  canali  brevi,  crasso,  paullum  recurvo. 

Long.  10*50,  lat.  6  mm. 
Hab.  Angrias  Bank,  Arabian  Sea  (Copt.  Tindall). 
Allied  most  nearly  to  N.  margmulata  Lam.,  from  which  it  can 

be  differentiated  by  its  globose  form,  unicarinate  protoconch,  larger 
sutural  spiral  nodules  or  gemmae,  more  elaboration  of  peristome, 
and  better  defined  denticulatious  within  ;  the  characters  of  sculp- 

ture, generally  speaking,  and  of  banding  and  coloration  being 
identical. 

Nassa  (Niotha)  gemmtjlata  Lam. 

P.G.  From  5-50  fathoms,  often  found  attached  to  the  Cable. 

In  the  Gulf  of  Oman  it  was  dredged,  lat.  24°  55'  N.,  long.  57° 
59'  E. ;  37  fathoms,  sandy  mud-bottom. 

I.  Lat.  18°  58'  N.,  long.  71°  45'  E. ;  40  fathoms.  Semi- 
pellucid  and  fine-grained. 

Nassa  (Niotha)  kieneri  Desh . 
I.     Karachi. 

Nassa  (Niotha)  r  avid  a  A.  Ad. 

M.C.     Very  rare,  without  precise  locality. 

Nassa  (Niotha)  sordida  A.  Ad. 

P.G.     On  Cable.         I.     Karachi.     5  fathoms,  sandy  mud. 

Nassa  (Niotha)  stig-maria  A.  Ad. 
P.G.     Gulf  of  Oman,  Maskat. 

I.     Karachi,  on  hard  sandy  mud  and  coral-gravel. 
Var.  adamsiana  Marr. 

P.G.     Kais  (or  Gais)  Island.     14  fathoms. 
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Xassa  (Xiotha)  sti-rtiaxa,  sp.  n.  (Plate  XXIII.  fig.  14.) 
N.  testa  ovato-fusiformi,  versus  a pieem  attenuata,  albo-calcarea  vel 

paUide  fusea,  baud  nitente,  d<  licata  :  anfiraetibus  novem,  quorum 
apicales  quatuor  vitrei,  perlawes,  spiraliter  sub  laite  pulchre 
uniearmati  apud  medium,  interdum  fusco-tineti,  eateris  apud 
suturas  impressis,  infra,  juxta  suturas,  spiraliter  fortiter  uni- 
suleatig,  hngitudinaliter  mutiicostatis,  corns  obliquis,  interdum 
lavibus,  nitidis,  intersHtiis  regulariter  transversim  sulculosis, 
interdum  omniao  cancellatis,  uUimi  anfractus  costis  triginta  U 
quatuor,  ad  basim  ipsam  descendentibus,  illic  dorsaliter  fortiter 
transversim  sulculosis;  apertura  ovata,  einereo-alba,  labro  paid- 
in, n  effuso.  iittus  10-11-dentieulato,  baud  multum  inerassato ; 
columella  nitida,  albida,  nequaquam  callosa;  canali  lato,  brevis- 
simo,  pauUulum  reeurvo. 

Long.  18,  lat.  9  mm.,  spec.  ma/. 

Hab.  Gulf  of  Oman.  Lat.  24°  55'  ]ST.,  long.  57°  25'  E. ;  87 
fathoms,  sand  and  mud.  Lat.  24°  49'  X.,  long.  55°  56'  E.  ;  225 
fathoms,  mud. 

A  distinct  Xiotha,  dull  calcareous-white,  or  pale  fuscous  ;  nine- 
whorled,  the  four  apical  glossy,  once  delicately  transversely  keeled, 
the  remainder  either  uniformly  cancellate,  or  with  the  many 
close  longitudinal  ribs  smooth  and  the  interstices  finely  sulculose  ; 
just  below  the  sutures  in  each  whorl  there  is  a  strong  deep  apical 
sulcus.  The  mouth  is  oval,  outer  lip  not  very  thick,  within  with 
ten  or  eleven  denticles  or  raised  striae.  Columella  white,  rather 
thin,  shining,  never  callous.  Canal  very  short,  slightly  recurved. 

A  good  many  examples  dredged  at  the  contiguous  soundings 
given  above. 

We  have  unusual  pleasure  in  associating  with  this  most  interest- 

ing species,  at  Mr.  Townsend's  request,  the  name  of  his  and  our 
friend,  Mr.  "W.  Neville  Start,  of  the  India  Office. 

Nassa  (Phrontis)  fissilabeis  A.  Ad. 

P.G.,  M.C.,  generally.  10  fathoms,  coral-sand.  But  always 
local. 

Nassa  (Hima)  dermestina  Grid. 
M.C.  Generally  distributed  along  the  coast  of  Baluchistan. 

From  3-10  fathoms. 
I.     Karachi.     Among  loose  stones  and  sandy  mud. 

Nassa  (Hima)  fhederici,  nom.  nov. 

Nassa  (Hima)  townsendi  Melv.  Mem.  Manch.  Koc.  vol.  xli.  part 
iii.  (±897),  no.  7,  p.  4,  pi.  <>.  fig.  l(now  Dall). 

P.G.     On  Cable,  40  fathoms,  mad. 
M.C    Generally  distributed,  bat  not  abundant. 
The  original  came  having  been  antedated,  we  have  ventured  to 
ociate  with  this  species  the  Christian  oame  of  Mr,  Frederick 

VV.  Townsend. 
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Nassa  (Hima)  ischna  Melv. 
P.G.     Gulf  of  Oman,  near  Maskat. 
M.C.  Charbar,  and  elsewhere  along  the  coast  of  Baluchistan, 

not  infrequent.  There  appear  to  be  two  varieties :  one  plain,  uni- 
colorous,  the  other  banded  with  chestnut  conspicuously  below  the 

sutures.  "We  have  noticed  specimens,  occasionally,  varicose,  as  is the  case  with  JV.  pt/gmcea,  Ph. 

Nassa  (Hima)  mamillifeba  Melv. 

P.G.  7  to  25  fathoms,  mud.  At  Linjah,  3g  to  5  fathoms. 
At  Hindarabi  I.  a  pure  white  variety,  which  might  be  designated 

vaar.  hindarabica,  occurs  at  'Jo-oO  fathoms,  mud.  In  sculpture  and 
all  other  details  it  is  identical  with  the  tvpical  form. 

M.C.     Charbar. 
I.     Karachi.     4  fathoms. 

This  was  considered  a  Niotiia  at  first,  but  it  seems  better  placed 
here.  Many  of  the  Adamsian  subdivisions  of  this  genus  run  into 
each  other;  and  such  is  the  variation  in  many  of  the  Nasser,  that 
individuals  occur  which  possess,  blended  in  themselves,  certain 

qualifications  of  two,  or  even  three,  of  the  subgenera.  "We  have 
emended  the  spelling  of  the  specific  name,  '  mammilli/era '  being unclassical. 

Nassa  (Hima)  paupeha  Gould. 

P.G.  Gulf  of  Oman :  Maskat,  15  fathoms.  Also  lat.  24°  55'  N., 
long.  57°  59'  E.  ;  37  fathoms,  mud  and  sand. 

M.C.     Charbar.     7  fathoms,  rock. 

Identical  with  N.  plebecula  Gould,  a  very  variable  species.  Some 
of  our  examples  are  wholly  pale  stramineous,  others  are  adorned 
with  a  dorsal  chestnut  taenia  across  the  base  of  the  body-whorl. 
Tryon  (Man.  Conch,  iv.  p.  47)  may  be  right  in  uniting  many  so- 
called  species  under  this  head. 

Nassa  (Hima)  pseudocoxcixna  Sm. 

P.S.  Gulf  of  Oman,  rare.  Lat.  27°  N.,  long.  52°  E. ;  on  tele- 
graph-cable, 54  fathoms. 

I.     Karachi.     Bombay  (F.  W.  T.). 

Nassa  (Hima)  stolata  Gmel.  (=omata  Kien.). 

P.G.     No  special  locality. 
I.     Bombay  (F.  W.  T.  and  Abercrombie),  amongst  loose  rocks 

at  low  tide.      Common  southwards  (Lt.-Col.  H.  D.  Olivier). 
We  have  this  also  from  Calcutta  (Lad;/  Hersclul). 

Nassa  yabia>s  Dkr. 

P.G.  Telegraph-cable,  amongst  shell-growth ;  40  to  50  fathoms, 
mud.     Lat.  27°  N.,  long.  52°  E. 

Ctllene  fuscata  H.  Ad. 

M.C.     Charbar  Bay.     On  sand,  4-8  fathoms. 
I.     Bombay,  abundant  {Abercrombie). 
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Cyllexe  geati  Eve. 

M.C.  Charbar  Bay.  Sand,  4-8  fathoms,  with  C.  fuscata. 
These  two  species,  indeed,  may  be  only  varietal  forms,  the  latter 
(tjrayi)  being  as  a  rule  longitudinally  plicate,  while  the  former  is 
nearly  smooth,  the  tessellated  paintiug  being  in  both  identical. 

Fam.  Buccixidje. 

PlSANlA  IGXEA  Gmel. 

M.C.  Not  abundant,  but  locally  found  at  Charbar,  Gwadur, 
and  Ormara. 

Tbitonidea  rawsoxi  Melv. 

Si-strum  raivsoiii  Melv.  Mem.  Manch.  Soc.  vol.  xli.  part  iii.  no.  7 
(1897),  p.  5,  pi.  6.  fig.  3. 

P.G.  Shaikh  Shuaib  I.  On  telegraph-cable,  lat.  27°  N.,  long. 
52°  E.     From  30  to  50  fathoms,  amongst  shell-growth. 

This  is  one  of  those  species  on  the  border-line  of  at  least  three 
other  genera:  e.  g.,  Engvna,  Sistrum,  and  Cantharvs  yTritonidea). 

"We  follow  the  arrangement  by  Mr.  Edgar  Smith  in  our  National 
Collection.  It  was  named  after  the  late  Sir  Eawson  "W.  Eawson, 
K.C.M.G.,  a  friend  of  both  Mr.  Townsend  and  the  authors,  who 
took  a  very  great  interest  in  the  results  of  the  dredging  of  the 
Persian  Gulf  and  Arabian  Sea. 

Tritoxidea  rubigixosa  Eeeve. 

I.     Bombay  (Abercrombie). 

Tritoxidea  spiralis  Gray. 

M.C.  Abundant  everywhere  between  tide-marks,  usually 
amongst  loose  muddy  rocks. 

I.  Bombav  (Abercrombie).  Karachi,  common.  Near  Goa 
{U.-Col.  H.  D.  Olivier). 

Tritoxidea  tissoti  Petit. 

I.     Karachi.     Bombay  {Abercrombie  as  Purpura). 
Very  common  on  rocks  at  low  tide  :  the  generic  position  of  this 

species  being  much  contested.  By  some  authors  it  is  included  in 
Purpura,  while  Puama  and  Tritonidea  (Cantharus)  present  almost 
equal  claims  to  it. 

Tritoxiuea  iixdosa  L. 

M.C.  Abundant  amongst  loose  muddy  rocks  from  half-tide  to 
low-water  mark,  along  the  whole  range  of  the  W.  coasts  of  India 
proper  and  Baluchistan,  to  Persia.  We,  however,  have  no  exact 
records  from  tin-  Persian  Gulf. 

I.  Karachi.  Not  mentioned  in  Melvill  and  Abcrerombie's 
Bombay  <  Catalogue. 

.Ml.lt  l.\  TEIFA8C1ATA  Sou  1). 

P.G,  A  rery  elegant  ihett,  Daphnetta-th&ved,  finely  decussate, 
stramineous,  thrice-banded  on  the  body-whorl  with  reddish  brown 
The  type  was  described  from  China. 
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Engina  epidkomidea  Melv. 

I.  Bombay  (Abercrombie).  The  varices  of  this  curious  species 
are  peculiar,  as  also  its  elongate  form,  and  very  possibly  it  may 
ultimately  be  relegated  to  a  new  genus. 

Engina  zea  Melv. 

P.G.  A  few  specimens,  dredged  at  3^  fathoms  near  Linjah  in 
live  condition,  exhibit  this  most  beautiful  species  more  fully  in 
detail  than  ever  before,  it  being  chiefly  known  from  beach  specimens 
gathered  at  Bombay  and  elsewhere.  The  nodules  are  light  yellow- 
ochre,  interstices  clouded  with  brownish-black,  the  white  peri- 
pherial  band  on  the  body-whorl  is  very  distinct  ;  outer  lip  thick- 

ened, 5-6-toothed  within ;  lip  and  columellar  area  pale  lilac,  clouded 
with  brownish-black  round  the  region  of  the  latter. 

M.C.     Found  at  low  tide  amongst  muddy  rocks. 

1."  Karachi.  Bombay  (Abercrombie  and  W.  T.  Blanford  in 
Mus.  Brit.).     Near  Panjim  and  Goa  (Lt.-Col.  H.  I).  Olivier). 
We  have  also  seen  it  from  Aden  (E.  R.  Shopland)  and  Ceylon. 

Engina  (Pusiostoma)  mendicaeia  L. 

P.G.     Linjah,  3|  fathoms,  with  E.  zea. 
M.C.     Charbar,  rocks  at  low  tide. 

Nassaeia  nivea  Gmel.  (Hindsia  Gray). 
P.G.     Gulf  of   Oman,  Malcolm  Inlet,  24  fathoms.      Also  in 

the  Gulf  proper,  Henjam  Island,  15  fathoms. 
M.C.     Ormara,  dead. 

I.     Karachi. 

Nassaeia  sutuealis  A.  Ad.  (=recurva  Sowb.). 

P.G.     Henjam  Island.     Gulf  of  Oman,  Maskat. 
M.C.  An  uncommon  species  found,  locally,  along  the  shores  of 

Baluchistan,  usually  in  crevices  of  rocks  and  in  coral- sand.  7-15 
fathoms. 

I.     Bombay  (Abercrombie).     Locally  abundant. 

Phos  gladtsi^;,  sp.  n.  (Plate  XXIII.  fig.  15.) 

P.  testa  fusiformi,  delicata,  albida  ;  anfractibtis  8-9,  quorum  api- 
cales  4—5  vitrei,  albescentes,  perlaives,  turriti,  infra  medium 
spiraliter  acute  bicarinati,  in  uno  specimine  simplices,  ceteris 
apud  suturas  impressis,  longitudinaliter  irregidariter  costatis,  bi- 
vel  trivaricosis,  spiraliter  arctissime  rugoso-liratis,  interstitiis 
alveolatis;  apertura  ovata,  labro  paullum  effuso,  crassiusculo ; 
canali  brevi,  lato  ;  columella  versus  basim  quasi,  uniplicata. 

Long.  18,  lat.  8*50  mm.,  sp.  maj. 
Hob.  Gulf  of  Oman,  lat.  23°  44'  N.,  long.  57°  59'  E. ;  37  fathoms, sand  and  mud. 

Only  a  very  few  examples  of  a  delicate  and  pure  white  Phos, 

apparently  very  nearly  full-grown,  though  small,  possessing  in  its 
irregular  longitudinal  varices  and  general  character  of  spiral 

wrinkled  liration  some  supei'ficial  resemblance  to  P.  roseatus  Hinds. 
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The  principal  distinguishing  characteristic,  however,  lies  in  the 
protoconch,  extended  in  one  of  our  specimens  over  no  less  than 
five  whorls,  these  beins;  uniformly  vitreous,  shining,  smooth, 
gradate,  and  embellished  with  two  acutely  formed  close  spiral  keels, 
just  below  the  centre.  In  one  specimen,  however,  complete 
smoothness  prevails.  P.  roseatus  Hinds  and  probably  all  the 
genus  possess  large  apical  whorls,  glassy,  often  once  carinate  below, 
but  none,  that  we  have  ever  seen,  to  the  same  extent,  in  proportion 
to  the  magnitude  of  the  shell,  as  this  small  white  species.  Another 
character  lies  in  the  alveolation  of  the  interstices  between  the  ribs 

and  spiral  lira?,  which  juvenile  P.  roseatus,  from  the  same  seas, 
does  not  possess.  The  specimen  figured  is  in  the  collection  of 
Mr.  W.  N.  Sturt. 

Phos  mttriculatus  Grid. 

I.     Karachi. 

Phos  roseatus  Hinds. 

P.Gr  Gulf  of  Oman,  near  Maskat.  7-40  fathoms.  Those 

from  deep  water  lighter-coloured  ;  all  occur  amongst  shell  and 
growth  of  Algae,  &c,  on  the  telegraph-cable  that  had  been  lying 
for  some  period  on  a  muddy  bottom.  Also  in  shoal  water  amongst 
loose  rocks,  weed,  coral,  and  sandy  mud.  Here  several  specimens 
were  of  an  unusually  dark  colour.  Small  examples,  very  charac- 

teristic, were  dredged,  lat.  2-4°  55'  N.,  long.  57°  59'  E.,  at  37 fathoms  in  the  Gulf  of  Oman. 

Latruxculcs  spiratds  (Lam.).     [Eburna  Lam.  1822  non  1801.] 

I.     Karachi  {Major  Baker).     Bombay  (Abercrombie).     Bombay 
southwards  to  Goa  (Lt.-Col.  H.  D.  Olivier). 

Latrexceles  valextiaxes  (Swains.). 
Eburna  moUiana  Chemn. 

M.C.     General,  and  sometimes  very  fine. 
I.      Karachi. 

This  species  lives  some  distance  down  in  the  mud,  in  two  or 
three  feet  of  water,  only  coming  up  in  the  evening  to  feed  upon 
defunct  Medusa,  Sec.  They  have  been  observed  to  emerge  from 
their  holes,  go  to  their  prey  some  distance  away,  feed,  and  then 
return  to  the  sum  hole.  The  mud  they  Frequent  is  of  a  soft 
sponjry  nature  and  largely  micaceous,  but  it  is  probable  that  they 
live  iu  the  sand  below  the  upper  stratum,  which  is,  as  a  rule,  from 

one  to  three  Feel  in  depth  ( /■'.  W.  T.).     \  fine  specimen  measures 
34  x  -  '.  inches. 

Earn.  Ti  ubi m.u.iii.i . 

I  i  ki:in  mi. \  k  \i'\  ( rmel. 

I.  Karachi.  The  ('hank  shell  i<  occasicnallj  bauled  up  by  the harbour  dredg 

M  i.i.c.nm.n  \   Bl  <  BPH  u.\    Lam. 

I.       Karachi.      On  muddy  rocks  at   lou   lide. 

I'...., .  Zool.  Boo.— 1801,  Vol.  II.  .\u.  XXI  II.  27 
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Fain.  Fascioeariid.e. 

Fusus  forceps  Perry,  1811. 
Fusus  turricula  Kien. 

P.G.  Off  Shaikh  Shuaib  I.  10  fathoms,  amongst  loose  rocks 
and  coral-sand.  Allied  to  F.  assimilis  A.  Ad.,  bat  whorls  less 
angular,  nodules  fewer,  and  epidermis  (periostracum)  of  different 
character. 

Fusus  townsendi  Melv. 

P.G.  Kais  and  Hindarabi  Is.  Shaikh  Shuaib  I.  In  all  stages 

of  growth  at  7  fathoms,  among  coral-sand  and  loose  stones. 
Many  juvenile  specimens  also  occurred  on  the  telegraph-cable 
from  10-50  fathoms,  sand. 

Fasciolaria  trapezium  Lam. 

I.     Eatnagiri  (Abercrombie). 

Latieus  arabicus  Melv. 

Fusus  arabicus  Melv.  Mem.  Manch.  Soc.  vol.  iv.  pt.  2,  p.  16, 
pi.  i.  fig   6. 

P.G.  Gulf  of  Oman,  Maskat.  15  fathoms,  mud  and  sand. 
The  columellar  plaits  are  more  distinct  in  subsequent  examples 
dredged  than  in  the  type,  and,  though  the  animal  is  unknown, 
there  can  be  but  little  doubt  that  this  is  a  true  Latirus,  though  of 
unusually  fusoid  character. 

Latirus  filosus  Schreb. 

P.G.  Lat.  25°  58'  N.,  long.  57°  3'  E.  Telegraph-cable, 
55  fathoms,  mud.     In  juveuile  condition  only. 

Latibus  (Pebistebxia)  >'assatula  Lam. 
M.C.     Charbar  Point. 

Latirus  (Pebisterxia)  pagod.eformis  Melv. 

P.G.     Adhering  to  cable,  20-25  fathoms,  mud.     Lat.  25°  X., 
long.  63°  E. 

Latirus  (Pebistebxia)  pulchellus  Eve. 
P.G.     Gulf  of  Oman,  Maskat.    .15  fathoms. 

I.     Karachi.     10  fathoms,  muddy  sand. 

Fam.  MITEIB.E. 

Mitra  bovei  Kien. 

P.G.  and  Gulf  of  Oman.  A  few  examples  found  at  7-15  fathoms, 
muddy  sand  and  rock-bottom.  The  finest  examples  (1|  in.) 

occurred  lat.  26c  50'  N.,  long.  54°  50'  E.,  in  10  fathoms,  sand  and rock. 

I.     Bombay  Harbour  and  southwards  (Lt.-CoL  H.  D.  Olivier). 
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Mitea  chixexsis  Gray. 

1.     Bombay  (Abercrombie).     A  large  worn  example  only. 

MlTEA  GUTTATA  Sowb. 

P.G.     Gulf  of  Oman,  Maskat. 

Mitea  (Scabeicola)  axtoxi.i:  II.  Ad. 

P.G.  Shaikh  Shuaib  I.  Henjam  I.  5-20  fathoms.  By  some 
considered  a  variety  of  pretiosa  live. 

Mitea  (Scabeicola")  ceexifeba  Lam. 
P.G.  Shaikh  Shuaib  I.  South  of  Kais  (or  Gais)  Island. 

5-JO  fathoms,  amongst  muddy  sand  and  stones. 

Mitea  (Scabeicola)  peasei  Dohrn. 

P.G.  Dead  specimens  in  2-4  fathoms,  mostly  near  Malvern 
Inlet  (Ivubbatt  Ghazira),  Gulf  of  Oman. 

Mitea  (Scabeicola)  peetiosa  Rve. 

P.G.  Shaikh  Shuaib  I.  10  fathoms,  coral-sand.  Perhaps 
M.  antonice  11.  Ad.  is  but  a  variety  of  this. 

Mitea  (Scabeicola)  scabeiuscula  Lam. 

P.G.  Gulf  of  Oman,  Malcolm  Inlet.  25  fathoms,  muddy 
sand. 

Mitea  (Cancilla)  cabxicolob  Eve. 
P.G.     Shaikh  Shuaib  Island. 

Mitea  (Caxctlla)  cieculata  Kien. 

P.G.  Henjam  Island,  24  fathoms.  Gulf  of  Oman,  Malcolm 
Inlet,  a  variety. 
M.C.  5-30  fathoms.  Generally  round  the  coast  of  Baluchistan, 

sandy  mud  and  stone  bottom. 

Mitea  (Caxctlla)  ixsculpta  A.  Ad. 
P.G.     Gulf  of  Oman,  Malcolm  Inlet. 

I.     Karachi. 

Mitha  (Camilla)  i  Ai.Ai.i;.  sp.  u.  (Plate  XXIII.  tig.  16.) 
M  testa  perattenuata,  graeUi,  alba  vel  straminea;  anfractibus  9, 

quorum  apicales  tra  laviseimi,  vitrei,  nitidi,  eceteris  sex  apud 
tuturcu  imprettit,  Bupernis  spiraliter  quad/riliratis,  liria  foritbttt 
.-■'/>■  gemmulutiSf  interstitiis  nitidis,  striatis,  ultimo  circa 
duodecim  Uris  pradito  ;  apertura  oblonga,  alba,  labro  rimpHoe, 
crenulato  j  coin  nulla  quadriplicata. 

Long.  1  1  '50,  lat.  3*50  mm. 
Hah.  Gulf  ol  Oman:  Haskat,  10  fathoms;  and  .Malcolm  Inlet, 

24  fathoms,  mud. 

Three  examples;  one  si  raw-coloured,  the  others  purr  white.  It 
is  a  beautiful  Camilla,  extremely  attenuate,  small,  uine-whorled, 

27* 
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the  glassy  apical  included ;  the  revolving  lirae,  strong,  mostly 
gemmulate,  are  four  in  number  in  each  upper  whori,  about  twelve 
in  the  lowest :  the  interstitial  pitting  is  nearly  uniform,  where 

not  present  slight  striation  is  visible.  Mouth  oblong,  outer  lip 

crenulate,  columellar  four-plaited.  "We  hardly  think  any  of  our 
specimens  have  attained  full  growth,  but  the  sculpture  seems 
distinct  enough  to  warrant  a  specific  separation  from  their  allies. 

Mitra  (Chrtsame)  cozligexa  Eeeve. 

P.G.     Linjah.     31  fathoms.  _ 
I.     Karachi.       At    low    tide,    amongst    bare    muddy    rocks. 

Bombav  Harbour  and  Bassein,  southwards  (Lt.-Col.  H.  D.  Olivier). 

Mitra  (Chrysame)  maegixata  Sowb. 

M.C.     Charbar,  very  rarely. 

Mitra  (Chrysame)  procissa  Eve. 

I.  Karachi.  Bombay  (F.  W.  T.  Sf  Abercrombie).  On  muddy 
rocks,  low  tide. 

Mitea  (Strigatella)  litterata  Lam. 

P.G.     Gulf  of  Oman,  Jask.     A  variety,  dredged  at  4  fathoms. 
M.C.  Charbar.  At  low  tide  on  rocks  covered  with  a  thm 

laver  of  mud  only.  A  fine  variety  with  spiral  black  irregular 

banding  dredged  here  at  7  fathom  8. 

Mitra  (Turricula)  caliexdrum  l,  sp.  n.  (Plate  XXI.  fig.  1.) 
M.  testa  fusiformi.  solida,alba,brunneo-,gilvo-  vel  castaneo-fasciata; 

anfractibus  10-12,  quorum  apicales  .  .  .  ?,  ventricosulis,  sutu- 
raliter  impressig,  supemis  crebricostulatis,  interstitiis  undique 

spiraliter  fortiter  sulcatis,  infra  medium  adsutura-s  nlho-cinctis, 
ultimo  anfractu  11  costis  obliquis  prcedito,  anguste  ad  medium 

albo-cincto,  apud  basim  rugoso-nodidoso,  paullum  squarrose  pro- 
dueto  ;  apertura  angugta,  gubquadrata,  intus  (in  typo)  lavan- 
didacea,  labro  recto,  extus  crenidato,  crassiusculo ;  columella 

obliqua,  quadriplicata. 

Long.  24,50,  lat.  8  mm. 
Hub.  Persian  Gulf,  without  exact  locality.  Mekran  Coast, 

Charbar. 

Several  examples,  mostly  more  or  less  weathered.  "We  have 
taken  for  the  type  a  live  example,  brown,  narrowly  white-banded 
spirally,  and  furnished  with  many  ribs  on  the  upper  whorls,  about 

eleven  on  the  body-whorl.  The  mouth  is  squarely  oblong,  lilac 
within,  outer  lip  thickened,  crenulate,  columella  four  times  plaited. 

Mitea  (Costellaria)  acupicta  Eve. 

P.G.  Shaikh  Shuaib  Island.  10  fathoms,  coral-sand.  The 
specimens  dredged  here  are  very  finely  coloured,  dark  red  spotted 
and  banded,  approaching  the  M.  zebuensis  Eeeve,  of  the  Eastern 
Archipelago,  in  general  appearance. 

1   caliendrum,  an  ornamental  head-dress. 
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MlTRA  (COSTELLARIA)  ARMILLATA  Eve. 

P.G.     Telegraph -cable.      Lat.    26e    58'   N.,    long.    57c   5'    E. 50  fathoms. 

Mitra  (Costellaria)  colli>so>i  A.  Ad. 

P.G-.     No  special  locality. 

Mitra  (Costellaria)  crebrilirata  Eve. 

P.G.     Gulf  of  Oman,  Maskat.     15  fathoms. 

Mitra  (Costellaria)  d.ebala  Eve. 

P.G.     Linjah.     3£  fathoms.     Dec.  1900,  near  Eao,  fine 
M.C.     Charbar  Bay.     3  fathoms,  sand  and  mud. 
Dead  examples   frequently   cast  ashore  all  over  the   coasts  of 

Baluchistan. 

Mitra  (Costellaria)  casta  H.  Ad.  (kastata  Sowb.). 
P.G.     Near  Bushire,  rarely. 

Mitra  (Costellaria)  delicata  A.  Ad. 
P.G.     Shaikh  Shuaib  I. 
M.C.     Charbar. 

Mitra  (Costellaria)  fusco-apicata  Sm. 
P.G.     Hindarabi  Island. 

Mitra  (Costellaria)  malcolmensis  sp.  n.  (Plate  XXI J  I. 
fig.  18.) 

M.  testa  oblongo-ovata,  fusiformi,  pallide  straminea  vel  albescente 
(var.  immaculata),  paullum  nitida,  delicata  sed  solidida  ;  an- 
fractlbus  9-10,  quorum  apimles  tres  losvissimi,  vitrei,  cceteris 
gradatulis,  ad  suturas  impressis,  infra  (juxta  suturas)  spiraliter 
rufo-vittatis,  longitudinaliter  arete  Icevicostatis,  interstitiis 
spiraliter  profundi  sulculosis,  pemdtimo  anfractu  infra  inter 
castas  rubro-fasciato,  ultimo  bifasciato,  interdum  omnino  albo, 
immaculato  ;  apertura  angusta,  oblong  a,  labro  adbasim  fiexuoso, 
paidlum  recurvo  ;  columella  nitida,  pallida,  quadriplicata. 

hong.  !'.  Int.  3  mm. 

Huh.  Persian  Gulf:  Ilenjam  Island,  15-25  fathoms  (var.  im- 
maculata). 

Linjah,  3|  Eathoms,  mud.  Elphinstone  Inlet,  Mussandam, 
15  fathom-. 

Gulf  of  Oman  :  Malcolm  Inlet  (Kubbatt  Ghazira),  near  Maskat. 
24  fathoms,  mud. 

Lat.  24°  55'  X.,  long.  57°  59'  E.  -">7  fathoms,  sand  and  mud  ; 
abundant.  Lat.  21  5'  .V,  long.  57°  35'  E.,  205  fathoms,  mud 
(with  var.  imm>iridaln.  this  variety  predominating). 

Variable  both  in  sculpture  and  colouring,  though  not  so  in  form, 
this  little  Bpecies,  evidently  abundant  in  certain  favoured  localities, 
differs  in  the  cumber  of  longitudinal  ribs,  Borne  specimens  having 
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half  as  many  again  on  the  body-whorl  as  have  others.  The  rufous 
banding  is  also  entirely  absent  in  specimens  dredged  from  any 

depth.  Occasionally,  too,  examples  with  the  body-whorl  almost 
wholly  rufous  brown  turn  up.  Perhaps  the  nearest  ally  to  tliis  is 
M.  scitula  Ad. ;  the  body-whorl  is  not  so  attenuate  basally  {vide 
Sowb.  Thes.  Conch.,  Mitra,  tab.  xx.  fig.  418).  M.  discoloria  Eeeve 
is  hardly  comparable,  though  a  little  similar  in  coloration.  M.fidi- 
cula  Gould  is  far  more  scalate.  M.  mica  Eeeve,  from  I.  of 
Guimaras,  which  is  only  known  from  a  figure,  is  more  like  in  form 
but  of  different  pattern  ;  and  M.  ccelata  Eeeve  has  whorls  angular 
above  and  outer  lip  more  flexuous.  It  is  likewise  comparable  to 
M.  delicata  Ad. 

The  type  is  twice  banded  wdth  rufous  brown  spirally  at  the 
interstices  between  the  ribs.  The  var.  immaeulata,  a  white  or 

pale  yellow  almost  unhanded  variety,  is  found  at  10-50  fathoms. 
This  is  probably  the  shell  mentioned  (Journ.  As.  Soc.  Bengal, 

xliv.  pt.  2,  p.  106)  by  Messrs.  G.  &  H.  Nevill  as  "  a  new  species 
closely  allied  to  Turricida  (Thala)  casta  H.  Ad.,  which  has  been 
dredged  rather  abundantly  by  Mr.  W.  T.  Blanford  in  the  Gulf  of 

Oman."  T.  casta  H.  Ad.  is  a  synonym  of  M.  (Turricula)  hastaia 
Sowb.,  which  occurs  in  our  catalogue,  and  which  also  might  be 
mentioned  as  an  ally  of  M.  malcolmensis. 

Mitea  (Costellaeia)  mouesta  Eeeve. 

I.     Angrias  Bank  {Capt.  W.  A.  Tindall). 

Mitea  (Costellaeia)  obeliscus  Eve. 

I.     Bombay  (F.  W.  T.). 

Mitea  (Costellaeia)  pasithea1,  sp.  n.  (Plate  XXIII.  fig.  17.) 
M.  testa  fusiformi,  alba,  aspera,  solidida,  apud  basim  anfractns 

ultimi  dorsaliter  ochraceo-suffnsa  ;  anfractibus  8,  quorum 
apiccdes  duo  vitrei,  planati,  gradatuli,  ca>teris  apud  suturas 
midtum  impressis,  gradato-turritis,  loficjihidinaliter  arete  costa- 
tis,  costis  anfractus  ultimi  acl  viginti,  undique  spiraliter 
sulculosis  ;  apertura  oblonga,  labro  vix  effuso,  extus  crenulato  ; 
columella  triplicata,  canali  paullum  recurvo. 

Long.  9-50,  lat.  4  mm. 
Hah.  Gulf  of  Oman,  Maskat.     19  fathoms. 
Distinguished  by  its  conspicuously  shouldered  whorls, uniformly 

closely  longitudinally  oblique-ribbed,  these  ribs  being  crossed  by 
many  regular  spiral  sulci,  which  give  them  a  beaded  appearance. 
The  surface  is  pure  white,  with  the  exception  of  a  dorsal  ochreous 
band  on  the  lower  portion  of  the  body- whorl. 

Mitea  (Costellaeia)  eevelata  Melv. 

P.G.     Shaikh  Shuaib  I.    Kais  (or  Gais)  Island.    10-15  fathoms, 
shingle  and  dead  coral  bottom. 

I.     Karachi.     Not  infrequent. 

1  TraoLOeos,  altogether  divine. 
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Mitra  (Costellaria)  scitula  A.  Ad. 

P.G-.  Gulf  of  Oman,  Maskat.  10  fathoms,  coral-sand,  but 
exceedingly  scarce. 

Mitra  (Costellaria)  btbphakucha  Melv, 
P.G.     Gulf  of  Omau,  Maskat. 

M.C.     Charbar.     ID  fathoms,  black  sandy  mud. 
Specimens  not  quite  adult  possess  an  interrupted  spiral  median 

line  on  the  body  and  the  penultimate  whorls,  this  being  quite 
evanescent  in  full-grown  examples. 

Mitra  (Costellaria)  subtruncata  Sowb. 

M.C.  Charbar  Point.  7  fathoms.  Dead  shells  strewn  abun- 
dantly over  the  whole  Mekran  Coast,  but,  strangely,  no  live 

examples  have  yet  been  dredged.  This  species  may  be  identical 
with  M.  crebrilirata  Eve.  The  type  of  subtruncata  was  from  Japan, 
that  of  crebrilirata  from  Ceylon. 

Mitra  (Pusia)  atjreolata  Swains. 
P.G.     Gidf  of  Oman,  Malcolm  Inlet. 

Mitra  (Pusia)  bla.xpordi,  sp.  n.  (Plate  XXIII.  fig.  19.) 

M.  testa  pan  a,  oblongo-fusiformi,  solida,  sordide  alba,  irregulariter 
castaneo  -  maculata,  Jlammis  fulgetrinis  depicta  vel  omnino 
castaneo-suffusa  ;  anfraciibus  sex,  quorum  apicales  duo  Iceves, 
mavnllati,  ccrteris  turritis,  arete  longitudinaliter  costulatis, 
costis  lavibus,  ultimum  a  pud  an fr  actum  dorsaliter  satpius 
evanidis,  undique  spiraliter  densiliratis  ;  apertura  angusta,  labro 
paullum  effuso,  intus  Icevi,  margine  columellari  inerassato, 

quadripMcato. 
Long.  5,  hit.  2*25  mm. 
Hab.  Gulf  of  Oman,  Maskat.  15  fathoms. 
A  small  species,  but  our  examples  are  evidently  adult.  Were  it 

not  for  tbe  plaits  a  decidedly  columbelloid  appearance  would  be  pre- 
sented. The  spire  is  turreted  ;  whorls  closely  longitudinally  ribbed, 

most  frequently  vanishing  on  the  body-whorl,  transversely  ob- 
scurely but  closely  Urate.  It  is  not  unlike  M.  (Chri/same)  tiarella 

in  miniature,  but  its  structure  is  that  of  a  Pusia.  It  is  an  inter- 
esting form,  and  we  have  unusual  pleasure  in  connecting  with  it 

the  name  of  Mr.  "NV.  T.  Blanford,  F.R.S.,  than  whom  no  one  has 
laboured  more  energetically  to  extend  the  knowledge,  not  only  of 
the  Zoology  of  India,  but  also  of  the  neighbouring  countries  as 
well. 

\\  i  i  B  I  (  Pun  l  i  DMCOLOBIA  Jive. 

P.G.     Golf  of  Oman,  Malcolm  Inlet.     24  fathoms. 

Mitra  (I'l'sia)  ei.i/  1  Melv. 
P.G.     Shaikh  Bhuaib  I.     10  fathoms,  on  coral-sand. 
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Mitra  (Pusia)  multicostata  Swains. 
P.G.  Shaikh  Shuaib  I.  10  fathoms,  amongst  live  coral,  sandy 

bottom. 

Mitra  (Pusia)  osiridiis  Lssel  (=untbonata  Sowb.). 

P.G.  Kais  Island,  10  fathoms,  coral-sand.  In  the  Gulf  of 
Oman  an  almost  smooth  variety  occurs.  Maskat,  20  fathoms. 

Also  at  lat.  20  55'  N.,  long.  57°  59'  E.,  37  fathoms,  sand  and 
mud. 

Mitra  (Pusia)  shoplaxdi  Melv. 
P.G.  Gulf  of  ( >man,  Malcolm  Inlet.  24  fathoms.  Described 

from  Commander  IShopland's  Aden  examples. 
Mite  a  (Pusia)  yexustula  Eve. 
P.G.  Tumb  Island.  Shaikh  Shuaib  Island.  7-10  fathom-, 

coral-sand.     Peculiarly  large  and  dark  wine-coloured. 

Mitra  (Swaixsoxia)  fissurata  Lam. 

P.G.     Gulf  of  Oman,  Maskat.     Xot  yet  dredged  alive. 

Mitra  (Cylixdra)  xux  Sowb. 

P.G.  Shaikh  Shuaib  I.,  14  fathoms,  amongst  broken  coral  and 
shingle.  Kais  Island,  same  kind  of  ground.  A  very  rare  species 
everywhere. 

Earn.  Harpid.e. 

Harpa  coxoidalis  Lam. 

I.     Bombay  (Herford). 

Harpa  textricosa  Lam. 

P.G.     Gulf  of  Oman,  Jask  beach,  one  dead  specimen  only. 

Fam.  Margixellid.e. 

Margixella  (Glabeela)  faba  L. 

P.G.  Gulf  of  Oman,  lat.  24c  50'  X.,  long.  57c  59'  E. 37  fathoms,  sand  and  mud. 

Margixelea  (Glabella)  obtv/sa  Sowb. 

P.G.  Gulf  of  Oman,  Maskat.  10-20  fathoms,  black  mud 
mixed  with  sand. 

[_M.  (Glabella)  quilonica  Melv.  was  collected  by  Captain  W.  A. 
Tindall  south  of  our  limit,  at  Quilon,  Malabar  coast.] 

Margixella  (Gibberl'la)  charbarexsis  Melv. 
P.G.  Gulf  of  Omnn  :  Jask  ;  Maskat,  3  to  5  fathoms,  muddy 

sand.  Lat.  24c  55'  X.,  long.  57°  59'  E.,  37  fathoms,  and  up  to 
150  fathoms  in  other  parts  of  the  Gulf.  In  deep  water  it  R8snmes 
a  still  more  elegant  and  graceful  form.  Always  smaller  in  all  its 
parts  than  monilis,  with  more  or  less  conspicuous  spire. 
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aTaecfxella  (  Gibberula)  fcsiformis  Hinds. 

P.G.     Gulf  of   Oman,    Maekat.     15   fathoms.     Also   lat.   24c 

5'  X.,  long.  57"  55'  E..  205  fathoms. 

Maroixella  (Gibbekula)  mom  lis  L. 

P.G.  Maskat.  15  fathoms.  The  var.  terveriana  Petit  has 
also  occurred . 

aIaroi>~ella  (Gibbeuula)  mazagonica  Melv. 
P.G.  Linjah,  3^  fathoms.  Bushire  and  Kishm  Island, 

7  fathoms,  soft  mud.  Gulf  of  Oman,  Maskat,  15  fathoms. 

Lr.t.  24e  5   X.,  long.  ~>7    55'  E.,  205  fathoms. M.G.     Charbar.     2  to  7  fathoms. 

I.     Karachi.     Bombay  (Abercrombi  ). 

AIargesella  (Gibberula)  xevilli  Jouss. (^iiH-nnqrlcua  Nevill, 
non  Sowb.). 

I.     Bombay.     Xot  in  Abercrombie's  collectiou. 

MAaenraLLA  (GlBBERULA)  shupea>tdi  Melv. 
P.G.  M.C.  I.  Seemingly  widely  distributed  and  usually 

collected  alive,  the  shell  then  being  beautifully  transparent. 
Among  loose  stones,  sand,  and  mud.  It  seems  placed  better  as  a 
Gibberula  than  in  the  section  Cryptospira. 

aIargixella  (Cryptospira)  mabkll.e,  sp.  n.  (Plate  XXIII. 
fig.  20.) 

M.  testa  nitida,  oblonya,  pallide  straminea,  solida  ;  anfractibus 
quatuor,  supernis  caUositate  fere  celatis,  ultimo  obscurissime 

''liter  liciitcto  ;  apertura  angusta,  oblonya,  straminea,  labro 
e.ctus  ft  re  redo,  albo,  nitidissimo,  caUositate  crassa  ochracea 

dorsaliter  marginata ;  columella,  alba,  late  callo  tenni  nitente 

eontecta,  quadriplicate. 

Long.  16*50,  lat.  6  mm. 

Hah.  Arabian  Sea,  off  Indian  coast,  lat.  18°  43'  XT., 
long.  71  43  E.  Found  adhering  to  old  telegraph-cable  when 
raised  for  repair. 

A  form  distinct  from  any  near  ally.  We  think  it  more  of  a 

Cryptospira  than  a  Prunum,  though  it  might  be  placed  equally  well 

in  either  subgenus.  In  form  it  most  recalls  the  West-Indian 
M.  oblonga  Sowb.  It  is  gracefully  oblong,  very  shining,  straw- 
coloured,  with  white  shining  callous  deposit  over  the  columellar 

region  and  outer  1  i j > ;  the  dorsal  margin  thick,  with  straw-coloured 
callus  ;  mouth  narrow,  columella  four  times  plaited. 

.M\  ito  I  M.i. I. a  (CbYPTOBPIBA)  0,1  OTQ1  i.i-i.k  vv  \    Lam. 

M.C.     ■•  Rare,*1  without  particular  locality  given. 

M  \u<,iM.u.\  *  I'i.khi  i  i.\  i  Dure  Eteeve. 

I.     Angrias  l>ank  (Captain  TindaU). 
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Marginella  (Persicula)  isseli  Nevill  (—pygmcea  Issel,  non Sowb.). 

P.G.     Tuinb  Island  (IF.  T.  Stanford  in  Mus.  Brit). 

Maeginella  (Peesicula)  oodes  Melv. 

P.G.     Kishm  Island.     Busbire.     5  fathoms,  soft  mud. 

Maeginella  (Peesicula)  pisum  Eve. 
P.G.     Astola  Island.     11  fathoms. 

I.     Karachi.     10  fathoms. 

Maeginella  (Volt aria)  attenuata  Eve. 

P.Gr.     Henjain  Island.     Gulf  of  Oman,  Maskat. 
I.     Karachi. 

Maeginella  (Volvaeia)  effulgens  Eve. 

M.C.     Perhaps  a  variety  of  Volvaria  arena  Val. 

Maeginella  (Volvaeia)  obscuea  Eeeve. 
M.C.     In  3  fathoms,  sand. 

Marginella  (Voltaeia)  veedensis  Sin. 
M.C.     Charbar.     5  fathoms,  sand. 

Earn.  Olivid.e. 

Oliva  bulbosa  Jonas. 

P.Gr.     M.C.     General.     3  to  7  fathoms,  mostly  on  sandy-mud 
bottom. 

Oliva  inflata  Lam. 

P.G.     Ormuz.     Gulf  of  Oman,  Jask. 
I.     Karachi. 

Showing  much  variety.     The  banded  form  (bicincta)  occurs  near 
Goa  (Lt.-Ool  H.  B.  Olivier). 

Oliva  ispidula  L. 

M.C.     Charbar.     7  fathoms,  sandy  mud. 

Oliva  mauea  L. 

Var.  sepulturalis  Lam. 

I.     Bombay  (Abercrombie). 

Oliva  (Agaeonia)  acuminata  Lam. 

P.G.     I.     Karachi.     In  all  stages  of  growth  off  oyster- banks  at 
3  to  7  fathoms. 

Oliva  (Agaeonia)  hiatula  Gmel. 
Var.  ancillarioides  Eeeve. 
Var.  indusica  Eeeve. 

I.     Karachi  (Col.  Baker).     Both  forms  reported. 
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Oliva  (Agaeoxta)  xebulosa  Lam. 

I.  Karachi.  Bombay  {Abercrombie\  and  southwards  to  Goa 

{Lt.-Col.H.  D.  Olivier).  ' Var.  intricata  Marrat  (sp.). 

I.     Bombay  (Abercrombi*  ). 
A  very  strikingly  marked  form,  perhaps  specifically  distinct. 

Olitella  htmpha  Ad.  &  Ang. 
M.C.     Charbar. 

I.     Karachi.     Amongst  loose  stones  and  mud  at  low  tide. 

Axcilla  albifasciaxa  Swains. 

P.G.     Gulf  of  Oman,  Maskat. 
I.     Karachi. 

Afollla  ampla  G-mel. 
P.G.     Gulf  of  Oman,  Maskat.     1U  fathoms. 

AtfOTLLA  CABTANBA  .Sowb. 

P.G.     Gulf  of  Oman  :   Maskat,  Jask. 
M.C.  Ormara.  Amongst  loose  rock9  and  sandy  mud  at 

7  fathoms. 

ASCILLA.  CIKWAMOIOA  Lam. 

Yar.  albisulcata  Sow  b. 

P.G.  Galig  Island,  10  fathoms,  coral  -  sand.  Maskat. 
15  fathoms. 

M.C.  Generally  distributed  over  the  coast  of  Baluchistan. 
Very  variable  :  the  variety  occurs  with  the  type. 

Ancilla  eburnea  Desh. 

P.G.  Gulf  of  Oman,  Jask  beach,  extending  eastward  to 
the  Mekran  Coast. 

A ><i i. la  r.\ BC i ata  Kve. 

P.G.  Gulf  of  Oman,  Maskat  and  Jask,  extending  eastward  to 

the  Mekran  Coast  ;  also  at  low  title  at  the  water's  edge,  just  below 
the  surface  where  the  mud  is  sandy. 

Ancilla  lineolata  Keeve. 

P.G.  General  in  the  Persian  Gulf,  both  the  typical  and 
varietal  forms  abounding. 

A  veil  i. a  tin  n  \  m.i  Melv. 

1.  Angriaa  Bank,  lat.  16°  50'  N.,  long.  72°  E.  (Cap*. 
TindaU). 

Captain  W.  A.  TindaU  of  the  s.s.  'Patrick  Stewart,1  at  the 
request  of  Mr.  Townsend,  took  Beveral  Boundings  between  the 
Angriaa  Bank  and  Ceylon  with  rery  favourable  results. 

Am  n,i. \  \  i.Ni  aioo0A  Lam. 

P.G,  Bunder-Abbas.  7  fathoms,  coarse  coral-sand  and  loose 
rocks. 
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(e)   TOXOGLOSSA. 

Fam.  TEREBRID.E. 

Terebra  babylonia  Lam. 

P.G.     Gulf  of  Oman.     10  fathoms,  sandy  mud. 

Terebra  c.erelescens  Lam. 

P.G.  Gulf  of  Oman:  Maskat,  10  fathoms,  sandy  mud  ;  Jask 
beach  at  low  tide,  extending  to  the  M.C.  and  fairly  general  on 
the  shores  of  Baluchistan. 

Terebra  capensis  Sm. 

I.     Karachi.     3  to  7  fathoms,  stones  and  mud. 

Terebra  cingtella  Desh.  ( =  undulata  Gray). 

I.     Bombay  (Abercrombie).     Karachi  (Mvs.  Brit.). 

Terebba  cognata  8m.     (Plate  XXI.  fig.  9.) 

M.C.     Charbar.     3  fathoms,  sandy  mud. 
I.     Karachi.     3  to  7  fathoms,  soft  muddy  bottom. 

Terebra  contracta  Sm. 

I.     Karachi.     In  shoal  water  on  muddy  basis. 

Tereera  deplicata  L. 

P.G.  On  telegraph -cable  young  fresh  specimens  occurred 
often. 

M.C.     Charbar.     8  fathoms,  sand  and  mud. 

Terebra  edgarii  Melv. 

M.C.     Charbar. 
I.     Karachi. 

Terebra  gotoensjs  Sm. 

I.     Karachi.     3  to  7  fathoms,  stones  and  mud. 

In  the  Man.  Conch,  (vii.  p.  23)  this  is  considered  a  mere  variety 
of  T.  alveolata  Hinds. 

Terebra  macandre"\vi  Sm.     (Plate  XXI.  fig.  6.) 
M.C.     Charbar.     In  3  to  5  fathoms,  sand. 

Terebra  lepida  Hinds. 

P.G.     Gulf  of  Oman,  Maskat.     10  fathoms,  sandy  mud. 

Terebra  nana  Desh. 

I.     Karachi.     3  fathoms,  amongst  mud  and  stones. 

Terebra  pellyi  Sm.     (Plate  XXI.  fig.  10.) 
M.C.     Charbar. 

I.     Karachi.     3  to  7  fathoms,  mud  and  stones. 
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Terebra  peesica  Sm. 

P.G.   and   M.C.      Locally  distributed  and   nowhere   common 
along  the  coast. 

Terebra  polygyrata  Desh. 

M.C.     General  but  local. 
I.     Karachi.     3  to  5  fathoms,  soft  mud. 

Terebra  serotixa  Ad.  &  Rve. 

I.     Karachi.    The  type  came  from  the  Philippine  Is.  (Cuming). 

Terebra  severa  Melv. 

I.     Karachi.     3  to  7  fathoms,  stones  and  mud. 

Terebra  strigillata  L. 

I.     Karachi.     Not  yet  dredged  alive. 

Terebra  tantilla  Sm. 

I.     Karachi.     3  fathoms,  muddy  stone  bottom. 

Terebra  texera  Hinds. 

I.     Karachi.     From  low-tide  mark  to  7  fathoms,  amongst  mud 
and  stones. 

Bombay  (Ahercrombie).     Common. 
Terebra  tricixcta  Sm. 

1.     Karachi.     Only  one  dredged. 

Terebra  (Euryta)  xassoides  Hinds. 

P.G.     Gulf  of  Oman,  Jask. 
M.C.     Generally,  and  in  great  variety  of  form  and  coloratiou,  at 

low  tide  on  sand,  just  below  the  surface  of  the  water. 

Terebra  (Euryta)  tiiyr.ea  Melv.1 
I.     Karachi.     Amongst  loose  stones  and  sandy  mud,  3-5  fms. 

A  curious  species,  with  the  facies  of  an  JEsopus  or  OJivclla. 

Fam.  Cokidje. 

Coinra  iS'i  ya  savocohub)  myudits  Hwass. 
P.G.     Linjah.     3]  fathoms. 

<  ..\i  -  (Cobob  ixa)  i  i"i.'.i;tim\i  Sowb. 
P.GK      Maskat.  but  dead  examples  only. 

(  \0S\  v  ('  'OBOl  wi.-i  lil.UK.i.iS  L. 

!-  in  the  collection  labelled  "  Laccadive  [ales,"  a  short  distance 
south  of  our  Hinii  [Capt.  TindaM).     CJlavidut  Lam.  was  collected 
with  it.] 

1  Of  the  mum  i  described  by  Mr.  Edgar  Smith  i  Lnn.  N.  H. 
ser.  4.  1^77,  six.  pp.  226  et  mw.)  ai  bavins  been  dredged  by  Col.  Pelly  in 
thr-  Persian  Gulf,  onlj  '«.,  i  3  fiucocineta)  do  not  occur  in  Un- 

collect i-m. 
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COXI'S  (CoROXAXIS)  MINIMUS  L. 
P.G.     HiDdarabi  Island. 

M.C.     No  particular  lot-ality. 
I.     Karachi. 

Found  usually  at  low  tide  on  mud-eorered  rocks. 

L'OX US  (COEOXAXIS)  T.ENIATU8  Brug. 
P.G.     Ja^k.     Lar^re  and  fine. 

M.C.  Though  widely  distributed,  nowhere  exactly  common. 
Is  found  at  extreme  low  tide,  on  rocks,  amongst  Alga;  and  in  mud. 

CoXUS  (Dr.XDROCOXUS)  BETULIXUS  L. 

P.G.     Gulf  of  Oman,  near  Jask. 

Coxus  (Dexdrocoxus)  quercinus  Brug. 
P.G.     Gulf  of  Oman,  Maskat. 

Found  in  3  to  20  fathoms  among  coral-sand  and  loose  rock. 
Not  met  with  east  of  Jask.     One  banded  variety  occurred. 

Coots  CDexdrocoxus)  spueius  Gmel. 
P.G.     Gulf  of  Oman,  Maskat. 

Found  from  7  to  20  fathoms,  coral-sand  and  stony  ground. 

Coxus  (Lithooohub)  flayie-us  Lam. 

M.C.     Charbar.     On  mud-covered  rocks  at  low  tide  but  rarely. 

COXUS  (LlTHOi.'ON  US)  XESSEELATUS  Born. 

P.G.  Henjam  I.  Alaskat.  Found  at  5  to  20  fathoms  on 
sandy  mud  and  amongst  loose  rocks  and  coral-sand.  Not  yet 
found  east  of  Jask,  on  borders  of  Gulf  of  OmaD,  and  Mekran 
Coast. 

Coxus  (Leptocoxus)  acutaxg-ulus  Chemn. 
P.G.  Gulf  of  Oman.  A  single  dried  specimen  only  at 

20  fathoms  off  Jask. 

I.  About  125  miles  W.S.W.  of  Bumbay,  lat.  18°  43'  N., 
long.  71°  30'  to  71°  45'  E.,  adhering  to  the  cable  of  the  Eastern 
Telegraph  Co.  at  45  fathoms  ;  abundantly,  but  dead. 

Coxus  (Leptocoxus)  clytospiea  Mel  v.  &  Stand.1  (Plate  XXI. 
fig.  12.) 

I.     With  the  preceding,  adhering  to  the  cable  of  the  Eastern 

1  Since  this  paper  was  read.  Mr.  H.  B.  Preston  informs  us  that  an  inspection 

of  the  unique  type  in  Dr.  Jouaaeaatne'a  private  collection  of  C.  voardti 
Jouss.  (Bull.  Soc.  Philomath.  Ti.  p. 99,  1694)  convinces  him  that  it  is  specifically 
identical  with  C.  chftotpira,  the  main  differences  being  in  size  and  in  the  greater 
tenuity  of  the  larger  species,  the  measurements  being  2  as  against  h\  inches. 
Not  having  ourselves  vet  had  the  opportunity  to  examine  Dr.  Jonsaoan 
type,  we  have  read  the  description  carefully,  this  tending  in  some  measure  to 

corroborate  Mr.  Preston's  opinion;  and  it  maybe  thai  Era  is,   after 
all,  a  deep-water  gigantic  variety  of  the  small,  and  more  solid,  Adenese  C.  milnc- 
edwardsi,  in  which  case  our  form  hurl  bf-st  be  varietally  described  as  b.  clytospira. 

Captain  Shopland's  specimen  from  Aden,  which  we  ha\e  seeu,  is  a  somewhat 
incrassate  juvenile  example. 
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Telegraph  Co.  at  45  fathoms.  Described  (Ann.  Nat.  Hist.  ser.  7, 
vol.  iv.  p.  462)  as  of  the  subgenus  Cylinder,  but  though  the 
markings  are  almost  identical  with  those  of  C.  episcopus,  the 
carinated  spire  undoubtedly  comes  near  to  C.  aeuminatus  Brag, 
and  other  Leptoconi.  It  is  among  the  most  beautiful  of  Cones  and 
the  finest  mollusk  yet  fouud  in  this  region,  being  in  form  like  C. 
gloria-marts,  but  with  even  more  conspicuous  spire.  Commander 
E.  K.  Shopland  has  shown  us  a  specimen  in  juvenile  condition 
from  the  vicinity  of  Aden.  Two  examples,  averaging  5  inches  in 
length,  were  procured  by  Mr.  Townsend  ;  a  third,  said  to  have 
been  fully  7  inches  long,  unfortuuately  was  missed. 

Coots  (Leptocoes)  dictator  Melv. 

P.G.     Shaikh  Shuaib  Island,  at  10  fathoms,  in  coral-sand. 

Coots  (Leptoconus)  elegaxs  Sowb. 

P.G.  Henjam  Island.  25  fathoms,  mud.  Another  on  the 
telegraph-cable  in  the  Gulf  of  Oman,  beautifully  variegated  with 
fulvous  markings,  but  more  frequently  found  dead  and  discoloured. 

M.C.     Gharbar  Bay,  7  fathoms,  mud  ;  and  Ormara  Bay. 

Cones  (Lxftoooots)  ixscelptes  ivien. 

I.     Bombay  (Abercrombie). 

Cones  (Leptocones)  lentiginoses  Rve. 
I.  Common  at  Bombay  (Abercrombie).  Endemic  in  the  Xorth 

Arabian  Sea.    Bombay  Harbour,  southwards  (Lt.-CoLB.  D.  Olivier). 

CoOTfl  (Lbfeocoots)  longerionis  Kien. 
P.G.  Malcolm  Inlet  or  Kubbatt  Ghazira,  near  Maskat.  Muddy 

sand,  at  24  fathoms.  All  so-called  C.  ac  ale  if  or  mis  Reeve  from  this 
region  seem  invariably  to  be  the  allied  and  little  understood 
luntjurionis  of  Kiener. 

Cones  (Leptocones  )  milesi  Sm. 

P.G.     Maskat,  5-20  fathoms. 

Coots  (Leptocones)  obbignyi  Aud. 

P.G.  and  M.C.  (Borders  of).  A  few  juvenile  examples  at 
20  fathoms  S.E.  of  Jask. 

Com-  i  LbPTOOOOTS)  PLA1ULHLATU8  Sowb. 

Conns  (Leptoconue)  planiliratus  Sowb.  Proc.  Zool.  Soc.  1870, 
p.  255,  pi.  xxii.  fig.  I . 

P.G*.  Shaikh  Shuaib  I.  A  single  Bpecimeii  in  fine  condition 
at  7  Eal  boms. 

J.  With  ft  dytoepira  M  A  s.  and  acutanguliu  Chemn.  on 
telegraph-cable  si  45  Eathoms,  125  miles  W.s.W.  of  Bombay. 
Very  abundant,  but  all  dead  and  found  adhering  to  the  pitch  of 
the  cable:  perhaps  one  hundred  or  more  examples.  For  remarks 
on  this  species  consul!  E.  A.  Smith  (Ann.  Nat.  Hist.  ser.  6, 
vol.  xiv.  p.  I5fl  i. 



432  MESSRS.  MELV1LL  AND  STANDEN  ON  [June  18, 

Conus  (Leptocones)  s^cularis  Melv. 

P.G.     Gulf  of  Oman,  Malcolm  Inlet.     24  fathoms,  mud. 

A  remarkably  beautiful  and  delicate  species. 

Conus  (Leptoconus)  semisulcatus  Sowb. 

I.  Dredged  inside  Karachi  Harbour.  One  or  two  other 
Leptoconi  occur,  the  North  Arabian  Sea  seemingly  being  the 
headquarters  of  this  group ;  and  we  should  not  be  surprised  if 
some  other  fine  species  were  yet  awaiting  discovery.  Those 

just  mentioned  are  not  adolescent,  and  therefore  are  left  for 

the  present. 

Conus  (Ehizoconus)  bayani  Jouss. 

I.  Eastern  Telegraph  Co.  cable.  Many  dead,  adhering  to  the 

pitch  at  45  fathoms,  125  miles  W.S.W.  of  Bombay. 

Conus  (Ehizoconus)  capitaneus  L. 

P.Gr.     Shaikh  Shuaib  I.     Dead  specimens  only. 

Conus  (Ehizoconus)  eximius  ~ReeYe=fulyurans  Hwass. 
M.C.     Charbar.     On  rocks  at  low  water. 

Conus  (Ehizoconus)  magus  L. 

I.     Angrias  Bank  (Cajot.  Tindall),  but  only  juvenile  examples. 

Conus  (Ehizoconus)  Maldives  L. 

P.G.  Gulf  of  Oman,  Maskat.  We  think  this  old  Linnean 

species  probably  but  a  variety  of  the  next. 

Conus  (Ehizoconus)  monile  L. 

P.G.  Gulf  of  Oman,  Maskat,  at  15  fathoms,  muddy  sand. 
Also  in  the  Gulf  proper  at  Shaikh  Shuaib  I.,  10  fathoms,  among 
sand  and  bare  rocks. 

Conus  (Ehizoconus)  mutabilis  Chemu. 

I.  Bombay  (Abercrombie).  One  of  the  most  characteristic 
mollusks  of  this  locality,  occurring  southwards  to  Goa  and  Panjim 

(Lt.-Col  H.  D.  Olivier). 

Conus  (Ehizoconus)  nemocanus  Hwass. 
I.     Karachi. 

We  think  hardly  a  variety  of  the  very  different  C.  sumatrensis 
Hwass,  as  proposed  by  Tryon,  Man.  Conch,  vol.  vi.  p.  39. 

Conus  (Ehizoconus)  pcnctatus  Chemn. 

I.     Karachi.     In  sandy  mud,  about  rocks  at  low  tide. 

Conus  (Ehizoconus)  tegulatus  Sowb. 

P.G.  Henjam  Island,  5  to  25  fathoms.  On  border  of  the 

Gulf  and  M.C.  near  Jask  at  20  to  26  fathoms,  in  mud.  Lat.  2G°  j\ ., 

long.  52°  50'  E. 
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Contts  (Bhizoconus)  trayersianus  E.  A.  Smith. 

P.G-.  and  M.C.     JSTo  exact  locality  given.     At  from  20  33  fms. 
on  cable  and  in  mud  and  rocky  ground. 

Also  received  from  the  Andaman  Islands  (Booley). 

Conus  (Chelycoxus)  achatinus  Chemn. 
P.G.  Gulf  of  Oman,  Jask.  Just  on  the  borders  of  M.C.  also 

at  Charbar  on  mud-covered  rocks  at  low  tide.  This  appears  to  be 
the  O.  nirjropunctatus  Sowb. 

I.  Basseiu,  Bombav  Harbour,  and  southwards  to  G-oa  (Lt.-Col. 
H.  D.  Olivier). 

Conus  (Chelyconus)  monachus  L. 

I.     Bombay  (Abercrombie).     Nearly  allied  to  the  preceding. 

Conus  (Chelyconus)  piperatus  Beeve. 

I.  Bombay  (Abercrombie).  Perhaps,  as  suggested  by  Tryon, 
only  a  form  of  C.  erytTvrceensis  Beck.  This  is  not  absent  from  the 
Persian  Gulf,  but  we  have  no  exact  records  from  Mr.  Townsend. 

Conus  (Cylinder)  elis^:  Kien. 

P.G.  Exact  record  not  given.  One  characteristic  example 
of  this  very  rare  Cone. 

Conus  (Cylinder)  omaria  Hwass. 
P.G.     Tumb  Island. 

Conus  (Cylinder)  pennaceus  Born. 

P.G.  Elphinstone  Inlet,  in  shoal  water  on  coral-sand.  One 
example  exhibits  a  rare  variation  in  the  close  interwoven 
longitudinal  zigzag  chestnut  lines,  merging  into  black,  on  a  pale 

ground. 
Conus  (Cylinder)  textile  L. 

P.G.  Gulf  of  Oman,  Maskat.  Found  from  low-water  mark  to 
20  fathoms  on  muddy  rocks. 

Var.  verriculum  Beeve  (sp.). 
P.G.     Maskat.     Fine. 

Conus  (Hermes)  thomasii  Sowb. 

M.C.  Charbar.  A  single  example  on  muddy  rocks.  Perhaps 
too  nearly  allied  to  C.  terebra  Born,  but  with  less  acuminate  spire 
and  mouth  beautifully  suffused  with  violet. 

Pleurotoma  acutigemmata  Sm. 

I.     Lat.  18°  58*  X.,  long.  71°  45'  E.,  40  fathoms. 
The  locality  hitherto  unknown.  In  our  opinion  distinct 

from  P.jubata  Hinds,  with  which  Tryon  (Man.  Conch,  vi.  p.  171) 
associates  it. 

I'U.UROTOMA  ALBATA  E.  A.  Sill. 

P.G.     I A n jab  anchorage.     7—15  fathoms,  mud,  rare. 

Peoo,  Zool.  Soo.—  I'joi.  Vol.  II.  No,  XXVI 11.         28 
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Pleuroxoma  albina  Lam. 

I.     Lafc.  18°  43'  N.,  long.  71°  45'  E. 
Pleurotoma  m armor ata  Lam. 

P.G.  Gulf  of  Oman.  Good  living  examples  dredged  at  30 

fathoms  in  lat.  23°  50' N.,  long.  67°  20'  E.  From  Malcolm  Inlet 
(Kubbatt  Ghazira)  came  one  specimen  of  a  possible  hybrid  between 
marmorata  and  tigrina. 
M.C.  Dead  specimens  frequently  washed  ashore  on  the  Persian 

coast. 

Pleurotoma  tigrina  Lam. 

P.G.     Gulf  of  Oman,  Malcolm  Inlet  at  24  fathoms,  dead. 
M.C.     7  fathoms,  soft  mud,  but  very  scarce. 

Pleurotoma  (Gemmula)  gemmata  Hinds. 

P.G.  Gulf  of  Oman,  lat.  24°  o  N.,  long.  57°  35'  E.,  205 
fathom^,  sand,  abundant,  none  full-grown.  Also  lat.  24°  55'  N., 
long.  57°  59'  E.,  37  fathoms,  sand  and  mud,  and  lat.  24°  49'  N., 
long.  55°  26'  E.,  225  fathoms,  mud. 

We  can  see  no  difference  in  P.  fusca  Hombron,  described  from 
New  Caledonia. 

Pleurotoma  (Gemmula)  multiseriata  Sm. 

P.G.     M.C.     In  many  places.     5-20  fathoms,  mud. 
M.C.  I.  12  miles  west  of  Karachi,  on  the  border  of  the 

Mekran  Coast,  at  15  fathoms.  Very  large  examples  occurring  here, 
measuring  £  inch. 

Pleurotoma  (Gemmula)  nelli^e  Sm. 
I.     Karachi. 

Pleurotoma  (Oligotoma)  makemonos  Jouss. 
P.G.     Gulf  of  Oman,  Jask  beach. 
This  species,  described  originally  by  Dr.  Jousseaume  from  Aden 

(Bull.  Soc.  Zool.  France,  1883,  p.  198,  t.  10.  f.  4),  almost  merges 
into  some  varieties  of  poaloensis  of  the  same  author,  and  perhaps  is 
identical  with  violacea  Hinds.  Ln  the  more  typical  specimens  the 
longitudinal  zigzag  marking  is  characteristic,  but  intermediates 
occur. 

Pleurotoma  (Oligotoma)  nivea  Phil. 

I.  Karachi.  3-7  fathoms,  loose  stones  and  muddy  sand.  A 
species  but  little  understood ;  we  place  it  provisionally  here. 

Pleurotoma  (Oligotoma)  pouloensis  Jouss. 
P.G.     Shaikh  Shuaib  I. 
M.C.     Charbar. 

I.     Karachi. 

Usually  in  3-5  fathoms,  amongst  loose  stones  and  muddy  sand. 
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Pleurotoma  (Oligotoma)  violacea  Hinds. 

I.  Karachi.  Inside  the  harbour  in  3-7  fathoms,  loose  stones 
and  mud. 

P.  vertebrata  Sin.,  occurring  also  at  Karachi,  is  perhaps  only 
varietal. 

Surcula  australis  (Lam.). 

I.     South  of  Bombay  (Lt.-Col.  U.  D.  Olivier). 
Some  little  doubt  exists  as  to  the  exact  locality  for  this  species, 

which  has  its  headquarters  in  China  and  the  Philippine  Isles. 

Subcula  catena  Reeve. 

M.C.  In  young  condition  5-10  fathoms  ;  fine  adult  examples 
20-30  fathoms  :  all  on  very  soft  mud  bottom.  Generally  distri- 
buted. 

Surcula  cixgulifera  Lam. 

P.Gr.     Generally  distributed  in  the  Gulf,  extending  to  the  Gulf 

of  Oman,  5-15  fathoms,   sandy  mud.     The  largest  examples,  If- 

inch  in  length,  occurred  in  lat.  26°  50'  N.,  long.  54°  50'  E. 
Yar.  amicta  Sm. 

I.  Bombay  (Abercrombie),  Bassein  and  Bombay  Harbour  as  far 
south  as  Goa  (Lt.-Col.  H.  D.  Olivier). 
We  cannot  separate  Pleurotoma  cincta  Lam. 

Surcula  javana  L.  (=aodifera  Lam.). 
I.  Karachi.  Rare.  Bombay  (Abercrombie).  Cast  ashore  very 

frequently,  and  often  in  good  condition,  after  stormy  weather, 
thence  southwards  to  Panjim  and  Goa  (Olivier). 

Surcula  tornata  Dillw. 

Var.  fulminata  Kien. 
M.C.  Generally  distributed  over  the  Persian  coasts  and  those 

of  Baluchistan. 

I.  Karachi.  Bomba)r  (F.  W.  T.,  Abercrombie).  Bassein  and 
Bombay  Harbour  southwards  to  Goa  (Olivier). 

Surcula  tcberctlata  Gray. 

M.C.  A  common  species  at  5-30  fathoms,  soft  mud  ;  the  most 
perfectly  developed  specimens  coming  from  the  greater  depth. 

Dbillia  angriasensis  Melv. 

I.     Angrias  Bank  (Captain   W.  A.  Tindall), 

I  > i ; 1 1 . i . i  \  \i.( iyokba,  ap.  n.  (  Plate  XXIII.  Sg.  21.) 

D.  testa  gradato-fu&iformi,  nitidissima,  Candida,  unvcdlore;  anfrao- 
ill, ns  .-:* /iti m,  quorum  apicalis  ipse  vUn  U8,lamiseimu8t  duobuehine 
proximia  u/m,/  medium  actUicarinatis,  cceteria  recticoetalis, 
costie  nitidis,  epiraHter  in  antepenultimo  W-,  >n  penultimo 
aniractu  trttiratu,  nil  nun  indistincti  quinque-lirato,  costie  ad 

,!,,,.,     evanidie,    inde    ad    basim    attenuato,    multistriatulo  i 

28* 
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apertura  oblonga,  libro  tenvi,  sinu  .  .  .  ?,  margine  columellari 
sinnoso,  eanali  pavllum  producto. 

Long.  12,  lat.  4  mm. 

Hab.  Gulf  of  Oman,  lat.  24°  55'  X.,  long.  57°  59'  E.  37 
fathoms,  sand  and  mud. 

Characteristically  to  be  recognized  by  its  white  shining  surface, 
and  by  the  single  acute  median  carination  on  the  second  and  third 
whorls,  the  next  whorl,  in  common  with  the  rest,  being  longi- 

tudinally ribbed.  These  ribs  are  crossed  on  the  fourth  and  fifth 
whorls  by  two  spiral  lira?,  on  the  sixth  by  three,  and  on  the  upper 

part  of  the  body-whorl  by  five,  the  ribs  appearing,  through  a  lens, 
senticose  at  the  points  of  junction.  The  lower  part  of  the  body- 
whorl  is  rounded  and  spirally  closely  striate. 

Deillia  athyema  ',  sp.  n.  (Plate  XXIII.  fig.  22.) 
D.  testa  turrito-fusiformi,  solidiuscida, pallide  straminea  ;  anfrac- 

tihvs  10.  apicalibus  tribus  brevissimis  inehisis,  vitrei*,  castaneis, 
cceteris  arete  longitudinaUter  acutitostatis,  costis  subobliepiis, 
spiraliter  liratis,  liris  tenuibus,  costis  anfractus  ultima,  circa 
duodecim  ;  apertura  ovali ;  columella  alba,  nitida,  crassiugcula, 
eanali  paullum  producto. 

Long.  13,  lat.  4'50  mm. 

Hab.  Gulf  of  Oman,  lat.  24°  58'  N.,  long.  57°  59'  E.  37 
fathoms,  sand  and  mud. 

Not,  perhaps,  quite  full-grown,  as  both  the  specimens  examined 
have  the  outer  lip  imperfect,  and  it  is  not  possible  to  give  any 
particulars  about  the  sinus.  The  oblique,  acute,  longitudinal  ribs, 
and  the  incrassate,  subventricose,  upper  whorls  seem  characteristic. 

Deillia  baynhami  Sm. 

P.G.     Gulf  of  Oman,  Maskat.     15  fathoms. 
I.     Karachi. 

Deillia  cecchi  Jouss. 

P.G.     Gulf  of  Oman,  Jask. 

M.C.     Local  at  3-30  fathoms,  muddy  sand. 

Drillia  ciecumtertens,  sp.  n.     (Plate  XXIII.  fig.  23.) 

D.  testa  ovato-fusifo/rmi,  compacta,  alho-lactea,  nitente  ;  anfractibus 
8,  apicalibus  duobus  albis,  IcevibuX,  sub  lente  longitudinaUter 
crenelliferis.  ecp.teris  acute  bi-  vel  tricariuatis,  carinis  lovibus, 
superjlcie  inter  carinas  apud  medium  anfraetuum  excavata, 
oblique  concentrice  striata,  ultimo  anfractu  birarinato.  infra 
carinam  inferiorem  ttsque  ad  basim  sjaraliter  pulehre  lirato, 
liris  arctis,  regularibus  ;  apertura  oblonga,  albo-lactea,  sinu 
labiali  lato,  brevi  ;  columella  fere  recta,  eanali  brevi. 

Long.  6,  lat.  2*25  mm. 

Hab.  Gulf  of  Oman,  lat.  24  5'  X.,  long.  37°  35'  E.  205 fathoms,  sand  and  mud. 

1   advpfxa,  a  plaything. 
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Two  examples  were  dredged  at  the  above  locality.  A  very 
beautiful  spirally  carinate  and  Urate  DriUia,  allied  to  the  Medi- 

terranean D.  loprestiana,  and  not,  indeed,  unlike  in  character 
to  certain  Surcido?,  e.  g.  S.  annulate  Reeve,  eincta  Lam.;  but  the 
short  canal  and  wide  sinus  proclaim  it  rightly  placed  in  DriUia, 
and  the  acute  carina?  are  peculiar. 

Deillia  cltdonia1,  sp.  n.  (Plate  XXIII.  fig.  24.) 

D.  testa attemiato-fusiformi,  delicata,  albostrammea  vel  rufescenU  ; 
anfractibut  9,  quorum  apiaries  dvo  perlcevea,  vitrei,  albi  vel 
hnmneo-suffusi,  (.uteris  angulariter  prominuliSi  ventricosis, 
nitidis,  longitudinaliter  costatis,  cost  is  obliqui-jlexuosis,  leniter 
Sjiiraliter  sub  lente  striutidis  ;  apertura  oblonya,  sinu  perlato, 
labro  tenui;  columella  rede  incrassata,  sujyra  callosa,  nitida, 
canali  lato,  paullum  producto. 

Lowj.  15,  lat.  5  mm. 

Hab.  Gulf  of  Oman,  lat.  24°  49'  N.,  long.  51°  56'  E.  225 
fathoms,  mud. 

Several  examples  of  a  shining,  nearly  smooth,  pale,  whitish, 
straw-coloured,  or  reddish-tinted  shell,  attenuate,  graceful,  nine- 
whorled,  with  longitudinal  ribs,  somewhat  prominently  twice- 
angled  just  below  the  middle,  and  obliquely  flexuose,  shining,  and 
almost  smooth.  On  the  penultimate  whorl  the  ribs  number  11,  on 
the  body-whorl  10.  The  spiral  revolving  lines  are  discernible  with 
a  lens.  The  mouth  is  oblong,  siuus  very  wide  and  somewhat 
shallow ;  outer  lip  thin,  rounded ;  columella  white,  straight, 
callous  above,  shining  ;  canal  a  little  produced,  broad. 

Xot  exactly  comparable  with  any  species  known  to  us. 
Dkillia  crexularis  Lam. 

Var.  griffitltii  Gray. 
P.G.     Gulf  of  Oman,  Jask,  on  hard  sand. 

M.C.     Charbar,  at  low  spring-tides. 
I.     Karachi.     Specimens  washed  up  all  along  the  coast.     The 

var.  yriffithii  occurs  with  the  type  near  Charbar  and  Jask. 
Var.  atlcinsoni  Sm. 

I.  Bombay,  where  it  appears  the  common  form,  though  the 

type  has  been  also  recorded  (Abercrombie).  Lt.-Col.  Olivier  has  also 
collected  the  typical  form  at  Bassein,  near  Bombay. 

Drillia  disjecta  Sm. 

P.G.  Gulf  of  Oman,  Maskat.  10  fathoms,  muddy  sand. 
Akin  to  D.  persica  Sm.,  but  more  local. 

DuiJJ.I  I    LU.VATA  Sm. 

I'.G.     Bushire.     10  fathoms. 

Driu.i  \  i  i.w  im  i.v  Lam. 

P.G.  Gulf  of  Oman,  Malcolm  Inlet  (Kubbatt  Ghazira). 
Very  uncommon,  at  24  fathoms. 

1  %K.boittv.  \\  \mivi'. 
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Deillia  flcata  Eve. 

I.     Karachi.     5  fathoms,  loose  stones  and  mad. 

Deillia  incebta  Hinds. 

P.G.     Gulf  of  Oman,   lat.   2A'J   55'  N.,  long.  57°  59'  E.     205 fathoms,  sand.     Also  at  37  fathoms,  in  contiguous  sounding,  sand 
and  mud. 

Deillia  ixcoxstans  .Sm. 

P.G.  Henjam  Island.  Shaikh  Bhnaib  I.  Gulf  of  Oman, 

lat.  24°  55'  N.,  long.  57c  09'  £.     '6~  fathoms,  sand  and  mud. 
I.  Karachi.  Angrias  Bank  and  Malabar  coast  {Captain  Tin- 

dall).     5  fathoms. 

Deillia  inteutincta  Sm. 

P.G.  Gulf  of  Omau,  Maskat.  5-15  fathoms,  sand  or  muddy 
sand.     Largest  examples  measure  1|  inch  in  length. 

M.C.     Extends  along  the  Mekran  Coast  almost  to  Gwadur. 

Deillia  luoxda  G.  &  H.  Xevill. 

P.G.     Tumb  I.     M.C.     Gwadur  (W.  T.  Stanford). 

Deillia  xitexs  Hinds. 

I.     Lat.  1SC  58'  X.,  long.  71°  45'  E.,  40  fathoms. 
Deillia  obliquata  Rve. 

M.C.     Local,  but  widely  spread  on  the  coast. 
I.     Karachi.     5  fathoms.     Amongst  loose  stones,  &c. 

Deillia  omaxexsis,  sp.  n.  (Plate  XXIV.  fig.  1.) 

D.  testa  eleganter  furiformi,  delicata,  alba,  pallide  earned  vel 
brunneo-tincta  ;  anfraetibus  9,  quorum  apicales  vitrei,  interdum 
carnei,  Icevissimi,  eceterig  longitudinaliter  crassicostatis,  costis 
anfractus  penultimi  circa  novem,  ultirni  decern,  undique  spiraliter 
delicatissime  striatis,  striis  nitidis  ;  apertura  oblonga,  alba,  labro 
sinuoso, paullum  effaso,  sinu  juxta  marginem  suturalem  perlato; 
columella  alba,  nitida,  recta,  canali  paullum  producto. 

Long.  14,  lat.  4*50  mm. 

Bab.  Gulf  of  Oman,  lat.  24°  55'  X.,  long.  57°  59'  E.  V,l 
fathoms,  sand  and  mud. 

Three  of  the  species  of  Drillia  here  described,  viz.  D.  athyrma, 
clydonia,  and  omanensis,  possess  certain  features  of  form  in  common, 
but  entirely  differ  in  all  other  particulars.  The  last  named,  now 
under  consideration,  is  white,  pale  flesh-colour,  or  tinged  with 
brown,  the  ribs  themselves  usually  being  white,  of  a  very  elegant 
fusiform  contour ;  the  whorls  are  nine  in  number,  two  or  three 

being  apical,  colourless,  and  crystalline,  or  else  brown-tinged,  the 
remainder  thickly  ribbed  ;  the  chief  characteristic  of  the  species 
being  the  very  fine,  conspicuous,  and  delicate  spiral  liration, 
these  lirae  imparting  a  sericeous  appearance  to  the  whole  surface. 
A  good    many    examples    were    dredged.     We    may   add   that 
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D.  sineyisis  Hinds  and  L).  incerta  E.  Smith,  species  both  of  the 
same  form,  may  be  at  once  distinguished  by  greater  coarseness  in 
both  sculpture  and  spiral  liration. 

Deixlia  persica  Sm.     (Plate  XXI.  fig.  14.) 

P.G.     Bushire.     Henjam  Island.     Fao. 

I.     Karachi.    5-15  fathoms,  in  thick  clayey  mud.    Some  speci- 
mens are  beautifully  tinged  with  pink  over  the  costal  interstices. 

Deillia  prun-flum.  sp.  n.  (Plate  XXIY.  fig.  2.) 
D.  testa  attenuate,  fugiformi,  turrita,  tenui,  cinereo-brunnea,  apud 

basim  prunicolore ;  anfractihus  decern,  quorum  apicales  2-3 
pallide  brunnei,  vitrei.  laves,  cceteris  apud  suturas  spircditer 
crassijugatis,  utrinque  e.rcavatis,  apud  medium  nodidosicostatis, 

costis  leei'ibus,  nitidis,  dtbescentibus,  in  anfractu penultimo  circa 
sedecim,  undique  spiraUter  erassiliratis,  ad  juncturas  costanan 

gemmidatis,  idtimo  anfractu  costis  evanidis,  regidariter  can- 
cellato,  supra  angulato ;  aperiura  ovata,  paullum  contracta, 

lacteo-2" rpu rascente,  labro  tenui,  sinu  rotundato,  lato,  hand 
profundo,  intus,  cum  columella  nitida, prunicolore,  canali  brevi. 

Long.  12.  lat.  4  )nm. 
Hab.  Gulf  of  Oman,  Maskat,  15  fathoms. 

Tbe  colour  of  this  highly  sculptured,  torn  ate,  and  spirally  noduled 

species  is  remarkable,  being  an  ashy  brovsn,  developing  at  the  base, 

and  over  the  greater  part  of  the  body-whorl,  to  deep  plum-coloured 
purple.  The  noduled  ribs  in  the  centre  of  all  excepting  the  apical 
and  body  whorls  give  an  angular  appearance ;  these  disappear  for 

the  greater  part  on  the  last  whorl,  the  beautiful  cancellations 
being  here  seen  with  the  best  effect. 

Deillia  resplendens  Melv.  (Plate  XXI.  fig.  11.) 

P.G.  Gulf  of  Oman,  lat.  24°  55'  X.,  long.  57°  59'  E., 
37  fathoms,  sand  and  mud,  only  juvenile  examples.  On  the 

telegraph-cable  in  three  or  four  places  amongst  ̂ bell-growth  it 
attains  a  fair  size  (20-22  mm.)  and  is  very  fine  in  colour.  We 
figure  a  typical  example. 

Deillia  eobcsta  Hinds. 

P.G.     Bahrein  Islands. 

Deillia  sacra  Reeve. 

P.G.     Shaikh  Shuaib  1. 

1.     Karachi,  local  at  3-7  fathoms.     Bombay  (Abercrombie). 

Drillia  sinensis  Hinds. 

M.c.     Bare,  an  attenuate  variety  occurs  occasionally  at  10-15 
fathoms,  near  G-wadfir. 

1.     Karachi     Young  examples  only  dredged  living. 

I>uii,u  \  si-i.n  imm   live. 

P.G.    Gulf  of   Oman,  lat.  20    L0'  N.,  long.  62°  50'  E.(  29 
fathoms,  none  living,  mud  and  rocky  basis. 
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Deillia  tasconium1,  sp.  n.     (Plate  XXIV.  fig.  3.) 
D.  testa  fusifonui,  sordide  alba  vel  straminea,  tenui ;  anfractibus 

8-10,  apicalibus  in  nostris  speciminibus  obliterates,  ccetcris  infra 
(Juxta  suturas)  spiraliter  profundi  unimhatis,  superficie  inter- 

media ad  juncturas  costarum  nodulosa  ;  costis  longitudinalibus 
crassis,  obliquis,  Icevibus,  interstitialiler  transversim  regulariter 
sulculosis  ;  apertura  ovata,  intus  fi'sca,  labro  paullum  expanso, 
tenui,  sinu  lato,  parietaliter  adhaerente,  prof  undo;  columella 
alba,  recta,  canali  paullum  producto,  recto. 

Long.  23,  lat.  9*50  mm. 

Bab.  Gulf  of  Oman,  lat.  24°  55'  N.,  long.  57c  59'  E.  37 
fathoms,  sand  and  mud. 

Allied  in  form  to  Drillia  lucida  Nevill,  from  the  same  locality,  but 
more  than  twice  the  size,  D.  lucida  being  likewise  much  smoother- 
ribbed.  The  canal  is  longer,  and  the  sinus  both  wider  and  deeper. 
The  outer  lip  in  both  specimens  dredged  at  the  above  locality 
has  been  broken  and  repaired ;  the  whole  build  of  the  shell  is 
coarse,  though  of  a  light  rather  than  massive  consistency. 
Particularly  conspicuous  are  the  spiral  sulci  deeply  furrowing  the 
summit  of  each  whorl,  leaving  a  narrow  noduled  space  between 
them  and  the  sutures. 

DEILLIA  TATLOE1ANA  Eve. 

1.  On  Eastern  Telegraph  Co.'s  Cable,  121  miles  W.S.W.  of Bombay. 
P.O.     Gulf  of  Oman,  Maskat.      15  fathoms. 

Deillia  theoeeta  Mel  v. 

P.O.  Henjam  Island,  25  fathoms.  Shaikh  Shuaib  I.,  one 
large  form.  Allied  to  D.  ceccki  Jouss.,  which  latter,  however,  seems 
always  paler  in  hue  and  more  attenuate  in  form. 

Deillia  topaza,  sp.  n.     (Plate  XXIV.  fig.  4.) 

D.  testa  gracili,fusiformi, solida,  attenuata,  castanea,  rubro-suffusa  j 
anfractibus  octo,  quorum  duo  apicales  mamillati,  Iceves,  vitrei, 
cceteris  paucicostatis,  costis  obliquis,  crassis,  spiraliter  undique 
tenuiliratis,  costis  anfractus  ultimi  ad  sex ;  apertura  ovata,  carnea, 
labro  paullum   incrassato,   sinu  lato,    brevi ;    columella  recta, 
canali  lato. 

Long.  11,  lat.  3'50  mm. 
Bab.  Gulf  of  Oman,  Maskat,  15  fathoms. 
Allied  to  D.  theoreta  Melv.  and  D.  cecchi  Jouss.,  both  of  which 

occur  in  the  Arabian  Sea  and  Persian  Gulf.     It  may  be  distin- 
guished from  both  by  its  mainillate  protoconch  and  fewer  longi- 
tudinal ribs,  as  well   as   the  reddish-pink  coloration,  with  dark 

purple-red  suffusion  at  the  aperture  round  and  beyond  the  sinus. 
The  ribs  of  the  lowest  whorl "only  number  six;  they  are  thickened, 
rounded,  and  crossed  by  close  undulating  lira?. 

1  tasconium,  a  yellowish-white  earth,  from  the  colour. 
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Drillia  turris  Eve.  (  =  Plcurotoma  pagoda  Eeeve). 
P.G.     Gulf  of  Oman,  Maskat. 

I.     Karachi,  but  very  rarely. 

Drileia  variabilis  Sm. 

P.G.  Gulf  of  Oman,  lat.  23°  50'  N.,  long.  27°  50'  E.  Soft mud. 

I.  Karachi,  smaller  examples  near  the  mouth  of  K.  Indus, 
3  fathoms,  sand  and  mud. 

This  species  has  also  been  received  by  us  from  the  Eed  Sea 
(Tomxscnd)  and  the  Andaman  Isles  (Booley). 

Drielia  (Ceaves)  crassa  Sm. 

I.     Bombay  (Abercrombie). 

Drieeia  (Ceavus)  pr^eceara  Melv. 

I.     Bombay,  up  the  coast  (Abercrombie). 

jMajjuieia  averlna,  sp.  n.     (Plate  XXIV.  fig.  5.) 

M.     testa    uvato-Jusifufnti,   alba,  solida ;   anfractibus  7,   quorum 
aptcales  duo    laves,  albi,  ceteris  regulariter  recticostatis,  costis 
crassiusculis,    in    tdtiiao  circa  septem,  undique  spiraliter  arete 
liratis,  litis  alter natim   tenuibus  vel  fortibus,   ultimo  anfractu 
longitudine  cceteros  exaquante ;  apertura  anguste  ovata,  labro 
incrast>ato,siau  lato,  brevi;  columella  fere  recta;  peristomate  omni 
aurantio-suffuso. 

Long.  0,  lat.  2'7o  mm. 
Hab.  Karachi. 

A  stout,  pure  white  little  Mangilia,  with  strong  ribs,  crossed 
by  alternate  strong  or  thin  lira?,  and  gemmuled  at  the  points  of 
junction.  The  lip  and  columellar  area  are  beautifully  suffused 
with  orange-yellow. 

Mangilia  cardinalis  Eeeve. 

1.     Karachi.     3  fathoms,  loose  stone  bottom. 

Mangilia  chllosema  Melv. 

P.G.  lienjam  Island.     15  to  20  fathoms,  mud. 

M.C     in  several  places  off  the  coast  at  10-15  fathoms. 
I.     Karachi.      Exceedingly    abundant    among   loose  rocks, 

sand,  and  mud  at  low  tide.     Bombay  (Abercrombie)  is  shell-sand. 
The  almiities  oi  this  species  lie  with  the  New  Caledonian 

M.  himerta  and  himerodes  M.  &  S.,  and  perhaps  with  the 
Mediterranean  M.  vauquelini  Payr. 

Mang  eia  grassieabrum  Eve. 

P.G.      Ghxlf    o!     Oman,    Malcolm     Inlet    (Kuhbatt     Ghazira). 
3  fathoms 

1.     Karachi. 

Mangilia  oixii'iENs  Sm. 

I.      Bombay  (Abercrum/itr),  m  .^lii-ll-sand,  mostly  worn. 
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Mangilia  fatebanki  G.  &  H.  Nevill. 

I.     Karachi,  fine  and  not  infrequent.     Bombay  (Abercrombie). 

Mangilia  fortistriata  Sm. 

I.     Bombay  (Abercrombie). 

Mangilia  fulyocincta  Gr.  &  H.  Nevill. 

I.     Bombay  {Abercrombie). 

Mangilia  galigensis  Mel  v. 

P.G.     Galig  Island. 
Akin  to  M.  toivnsendi  Sowb. 

Mangilia  lucid  a  Sm. 

I.     Bombay  {Abercrombie). 

Mangilia  myemecodes  \  sp.  n.     (Plate  XXIV.  fig.  6.) 

M.  testa  oblonga,  solida,  pallide  straminea ;  anfractibus  sea\  quorum 
apicalis  mamillatus,  subvitreus,  Icevis,  cceteris  longitudinaliter 
crassicostatis    (costis    in    ultimo   anfractu   undecim),     undique 
spiraliter    densiliratis,     ad    juncturas    costarum    noduliferis ; 

apertura  angusta,  straminea,  sinu  lato,  labro  incrassato,  crenu- 
lato  ;  columella  recta. 

Long.  5,  lat.  2*55  mm. 
Hab.  M.C.     Charbar.     5  fathoms,  sand. 

I.  Karachi,  not  uncommon. 

Associated  with  Pyrgidina  callista  Mel  v.,  Cingtdina  isseli  Try  on, 
various  TurbonilliP,  Mangilia  horneana  Sm.,  chilosema,  Melv.,  &c, 

at  from  5-7  fathoms,  this  little  species  is  probably  locally  abundant 
along  the  whole  Mekran  Coast.  It  is  best  distinguished  by  its 
noduled  costse,  which  are  particularly  well  defined,  and  unlike  any 
other  species  we  know,  excepting  M.  bascauda  M.  &  S.  from  Lifu. 

Mangilia  opalus  Eve. 

I.     Lat.  18°  58'  N.,  long.  71°  45'  E.,  40  fathoms. 
The  nearest  ally  of  this  species  seems  to  be  Drillia  nitens  Hinds, 

into  which  genus  we  think  it  should  be  removed. 

Mangilia  pellyi  Sm. 

P.G.     Gulf  of    Oman,    lat.  24°  55'  N.,  long.  57°  59'  E.      250 fathoms. 

Mangilia  peelonga  Melv. 

I.     Karachi,  only  once  found. 

Mangilia  ph^ea  2,  sp.  n.     (Plate  XXIV.  fig.  7.) 

M.  testa  minuta, ovato-fusiformi ', nigro-fusca,periostracofurfuraceo, 
et  tenui  contecta ;  anfraciibvs  7,  quorum  apicales  duo  nitidi,  l&ves, 

brunneo-fusci,    tertio      arctissime      longitudinaliter     crenidato, 
cceteris  paucicostatis  (in   anfr.   ultimo  sex),   costis  incrassatis, 

1  nvpfirjKwSt^,  warty  or  nodulous.  2  0a7os,  dueky. 
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spiraliter  ad  unguium  medium  et  infra,  in  pemdtimo  et  ante- 
penultimo  biliratis,  ultimo  circa  octo  Kris  a  perijrfierio  usque  ad 
Ijasim  prcedito  ;  apertura  angusta,  brunnescente,  labro  incrassato, 

paullum  effuso,  sinu  lato,  brevi;  columella  p>w pweo-fusca ,  recta, 
ad  basim  carta. 

Long.  4,  lat.  1  mm. 

Hab.  Persian  Gulf,  Linjah.     34  fathoms,  sand. 

A  very  small,  ovate,  augled  species,  of  a  peculiar  dark  brown 
colour,  with  but  few  incrassate  ribs,  crossed  by  sparse  lira?, 
commencing  at  the  centre  of  each  whorl. 

Mangllia  pulchripicta,  sp.  n.     (Plate  XXIV.  fig.  9.) 

M.  testa  fusiformi,  parva,  solida,  omnino  dare  straminea,  apud 
suturas  et  ad  medium  anfractus  ultimi   inter  costas  purpureo 
suffusa  ;    anfractibus  8   (quorum  tres  apicales   vitrei,  ochracei, 
perlceves),  paucicostatis,  costis  ad  medium  angulatis,  in  anfractu 

penultimo   circa   9-10,   undique  spiraliter  Jiloliratis,   liris   in 
penuUimu  circa  S,  anfractu  ultimo  ad  pcripheriam  uniangulato, 
spiraliter  ad   basim   lirato  ;  apertura   angusta,  oblonga,  labro 

paullum  incrassato,  purpureo-fasciato,  sinu  lato,  haud  prof  undo  ; 
columella  fere  recta,  canali  brevi. 

Long.  6-50,  lat.  2  mm. 
Hab.  Persian  Gulf,  Bushire,  towards  Fao. 

Brightly  painted  with  purplish  blotches  interstitially  in  the 

centre  of  the  body-whorl,  as  well  as  at  the  sutures,  the  outer  lip 
being  also  fasciate.  The  ground-colour  is  clear  straw;  the  whorls 
are  ceutrally  distinctly  once-angled;  the  ribs  are  clearly  defined, 
moderate  in  number,  and  crossed  by  revolving  lira?.  Mouth 
narrow,  sinus  broad  but  not  deep,  canal  short,  columella  nearly 

•straight.     We  do  not  know  a  near  ally. 
aI.vxgilia  subula  Eve. 

P.G.  Gulf  of  Oman,  lat.  26°  10'  N.,  long.  52°  50'  E.  33 
fathoms,  sand  and  mud. 

M.C.  Charbar  Point,  on  rocks  at  7-12  fathoms.  Astohi 
Island,  on  rocks  and  Alga?. 

Mangilia  terpnisma  ',  sp.  n.  (Plate  XXIV.  fig.  8.) 
M.  testa  fusiformi,  solidula,  alba,  apud  suturas  castaneo-suffusa, 

et  interdum  ultimo  anfractu  spiraliter  castaneo-tamiato  ;  anfracti- 
bus octo,  ad  medium  angulatis,  Quorum  apicales  duo  vsl  tres 

Iceves,  castaneo-brunnei,  eosteris  longitudinaliter  crassicontatis, 
costis  rectic,  intsrstitiis,  simul  acad  suturas,  interdum  brunneo- 

vel  castaneo-suffusis,  undique  spiralis  r  //cutis,  liris  irregularibus, 
subdistantibus ;  apertura  cinerea,  angusta,  labro  incrassato, 

tamiato,  intus  tanguineo;  columi  //<<  suffusa,  ad  basim  sanguinea  ,• 
ciiit'ili  jinnllulum   rcmri'i),  ///•-  vissimo. 

Long.  9,  Int.  3  mm. 

Hull,  (lull'  of  Oman,  lat.  '1 1  55'  V.  long.  57  ">7'  B.,  at  37 fathoms,  sand  and  mud. 

1  ripirvot,  pleaciog. 
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Characterized  by  its  stout  build,  whorls  once-angled,  whitish, 
banded  and  hlleted  with  chestnut,  the  outer  lip  much  thickened, 

tseniate,  within  blood-red  or,  in  one  example,  chestnut,  columella 
stained  at  the  base  with  the  same  colour.  Mouth  narrow, 

cinereous  or  slate-coloured  within.  This  species  would  by  some 
authors  be  considered  a  Glyphostoma. 

Mangilia  theskeloldes  Melv. 

I.     Karachi. 

The  nearest  ally  is  M.  theskela  M.  &  S.  from  New  Caledonia 
and  the  Loyalty  Isles. 

Mangilia  townsendi  Sowb. 

P.G.     Gulf  of  Oman.     Especially  line  at  Jask. 
M.C.  Charbar,  Gwadur,  Ormara,  Astola  Island,  &c. ;  met  with 

generally  along  the  coast  from  low-water  mark  to  15  fathoms,  on 
muddy  sand. 

MANGILIA(GLYPHOSTOMA)OBTUSICOSTATASm.    (Plate XXI.  fig.  4.) 
P.G.  and  M.C.     Occasionally  occurring  singly,  rare. 
I.     Karachi,  local. 

Mangilia  (Glyphostoma)  rugosa  Migh. 
P.G.     Gulf  of  Oman,  Maskat.     15  fathoms. 

I.     Karachi.      In  3-7  fathoms,  amongst  loose  stones  and 
muddy  sand. 

Mangilia  (Glyphostoma)  soror  Sw. 
P.G.     Bushire,  Hindarabi  I.     Galig  I.     Kishm  I. 
M.C.     Fairly  general  along  the  coast. 

I.     Karachi  Harbour,  where  the  finest  specimens  of  all  occur 
in  5  fathoms,  among  loose  stones  and  muddy  sand. 

Mangilia  (Glyphostoma)  spurca  Hinds. 

P.G.     Linjah,     3g    fathoms.      Henjam     I.,     15-28    fathoms. 
Bahrein  Islands.     Gulf  of  Oman,  Maskat,  15  fathoms. 

I.     Karachi. 

Clathurella  albicaudata  Sm. 

I.     Karachi.     On  rocks  amongst  weeds  at  low  tide. 

Clathurella  bicolor  Angas. 
I.     Karachi. 

Clathurella  eoraminata  Reeve. 

I.     Bombay  (Abercrombie). 
Var.  camacina  Melv. 

M.C.     Charbar.     7  fathoms. 

I.     Karachi.   Also  lat.  18° 58' N.,  long.  71° 43' B.  40  fathoms. 
The  variety  is  always  larger  and  paler  than  the  type. 
Clathurella  horneana  Sm. 

P.G.     Bushire. 

I.     Karachi.     Amongst  weed  and  sand  on  rocks  at  low  tide, 
locally  most  abundaut,  and  probably  extending  to  Ceylon. 
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Clathurella  cvmaleti  Afelv. 

P.G.  Gulf  of  Oman.  On  shell-growth  on  telegraph -caMe, 

lat.  25°  58'  N.,  long.  57   35'  E.     55  fathoms,  mud. 
Clathurella  perplexa  G.  &  H.  Nevill. 

P.G.     Busbire,  and  near  Eao,  at  head  of  the  Gulf. 
I.     Bombay  (Ahercrombie). 

Clathurella  smithii  G.  &  H.  Nevill. 

P.G.     Tumbl.  M.C.     Gwadur  (IF.  T.  Stanford).     Near 
polynesiensis  Eve. 

Clathurella  tenuilirata  Angas. 

P.G.  Gulf  of  Oman,  lat.  26°  10'  N.,  long.  52°  50'  E.  33 
fathoms,  mud  and  rock. 

Clathurella  polynesiensis  Beeve. 

M.C.     Astola  Island,  in  sand. 
I.     Karachi. 

Not  agreeing  with  Lifu  specimens  so  named,  and  the  species 
requires  further  study.  Arabian  Sea  examples  certainly  compare 
more  favourably  with  the  original  description  (Proc.  Zool.  Soc. 

1848,  p.  119).  * Clathurella  pyramldula  Eve. 

P.G.     Linjah.     3|  fathoms. 
I.     Karachi.     5  fathoms,  mud. 

Clathprella  thalia  sp.  n.     (Plate  XXIV.  fig.  10.) 

C.  testa  fusiformi,  gracili,  multum  attenuata,  ochraceo-straminea,  ad 
medium  wnfractuum  brunneo-toniata  ;  anfraetibus  8,  quorum  duo 
apicales  vitrei,  losves,  pellucidi,  Ms  proocimus  anfractus  pidcher- 
rime  tribus  gemmxdarum  ordinibus  minutis  spiraliter  dis/iositis, 
pr&ditus,cceteris  apud  suturas  imprcssis,  tumidis,  longitudinaliter 
costatis,   cost  is   tenuibus,  Jleccuosis,  obliquis,  tribus   vel  quatuor 
liris  spiraliter  succinctis,  ad  juneturas  costarum  gem/imulif  ris, 
anfractu  ultimo  producto,  attenuata  ;  apertura  anguste  oblonga, 
labri  siiiu  minimo,  brevissimo,  lato ;  columella  recta,  canali  brevi. 

Lowj.  8*25,  lat.  2'50  mm. 
Hab.  Mekran  Coast,  Charbar.     7  fathoms. 
This  species  might  stand  equally  as  Mam/ilia  or  Clathurella :  it 

seems  impossible  to  draw  a  hard-and-fast  line  between  such  nearly 
allied  genera,  the  characteristics  of  which   arc  often  ill  defined. 
C.  thalia  is  a  particularly  graceful,   attenuate  species,   one  of  its 
chief  distinguishing  peculiarities,   which  we  have  observed  on  no 
other  nearly  allied  form,  being  the  beautiful  rows  (3)  of  spiral 
small  gemma  mi  tin;  u  borl  immediately  succeeding  the  apical.    The 
thin  flexuose  oblique  longitudinal  ribs,  crossed  by  about  four  rows 
of  spirals  on  the  upper  whorls,  presenl  at  the  point  of  junction 
with  the  ribs  round  small  gemmtues;  the  last  whorl  is  very  elongate 
and  attenuate,  just  above  the  middle  of  this  whorl  the    spirals  are 
sparse  and  the  colour  becomes  whitish,  giving  the  shell  a  banded 
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appearance.  Aperture  narrowly  oblong  :  outer  lip  thickened,  with 
a  very  shallow,  small,  but  broad  sinus;  columella  straight,  and 
canal  short. 

Superficially  like  G.  polynesiensis  Eeeve,  but  widely  differing  in 
character  of  ribs  and  greater  attenuation  of  form. 

Clathueella  tixcta  Rve. 

I.  Karachi.  Occurs  at  very  low  tide,  amongst  mud  and  weed 
on  rocks. 

Var.  lemniscata  Xevill  (sp.). 

I.     Bombay  (Abercrombie),  with  the  type  in  shell-sand. 

Dosovama  bicolob.  Melv. 

Lackesis  bicolor  Melv.  Mem.  Manch.  Soc.  vol.  xlii.  part  2  (1898), 
no.  4,  p.  14.  pi.  i.  tig.  27. 

P.G.     No  special  locality  given. 
M.C.     Cbarbar,  rarely. 

Cythaea  EBiTHyi,  sp.  n.     (Plate  XXIV.  fig.  11.) 

C.  testa  gravid,  fusiformi,   alba,  castaneo-tincta  ;  aafractibus  8-9, 
quorum  apieales  duo  vel  tres  calcarei,  albi,  loeves,  ceteris  eleganter 
recticostatis,  costis  paucis,  in  antepemdtimo   quinque,  penultimo 

et  ultimo  sex,   plerumque  obscure  castaneo  variegatis,   undique 
spiraliter sub  hate  arctissime  et  delieatissime  striatistapud suturas 

multum  impressis  j  aperlura  angustatoblanga,  labro  extus  paul- 

lumeffuso,  inerassato9dorsaliter pallide  castaneo-maculato,  intus 
recto;  columella  alba,  recta,  minute  multidenticulata. 

Long.  10"25,  hit.  3  mm.,  sp.maj. 
Hob.  Gulf  of  Oman.  Maskat.     10  fathoms. 

Allied  to  C.  cilhara  Gould,  but  more  graceful  and  fewer-ribbed  : 
a  species,  too,  of  which  we  have  not  been  able  to  find  a  description. 
G.  tenuilirata  Eve.  is  also  akin  to  our  species,  we  having  closelv 
compared  it ;  but  it  differs  in  form,  the  number  of  costae  being 
identical. 

Cythaea  grvliata  G.  &  H.  Xevill. 

I.     Bombay  {Rev.  8.  B.  FairbanJe)  (A.  Abercrombie  ?). 

Cythaea  hypeecalles  Melv. 

P.G.     Gulf  of  Oman,  Maskat.     20  fathoms,  sandy  mud. 

C'vthaba  typhonota1,  sp.  n.     (Plate  XXIV.  fig.  12.) 
0.  testa  alba,  solidiuscula,  ultimo  anfractu  dorsaliter  apud  medium 

nigregeenti-tasniato ;  anfractibua  oeto,  gradatis,  apud  suturas 
impressis,  longitudinaliter  recticostatis,  costis  ultimwn  apud  an- 
fraetum  12,fere  lasvibus,  sub  lente  spiraliter  obscure  undiqyu 
tenuistratis  ;  apertura  oblonga,  labro  simplict  (juveniW); 
columella  fere  recta. 

Long.  8,  lat.  1*50  mm. 
P.G.     Tumb  Island.     17  fathoms,  sand. 

1  rv<pos,  smoke  ;  vwros,  back. 
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Dredged  in  company  with  Mangilia  spurca  and  obtasicostata,  but 
only  in  juvenile  condition.  The  gradate  whorls,  straight  ribs 
(twelve  in  number  on  the  body-whorl),  and  especially  the  smoky 
black  spiral  dorsal  band,  most  conspicuous  just  behind  the  outer 
lip,  amply  characterize  the  species. 

Daphxella  axis  Eeeve. 

P.G.     Gulf  of  Oman  :  Malcolm  Inlet,  20  fathoms  ;   Kais  (or 

G-ais)  Island,  10  fathoms,  amongst  broken  shell  and  coral-sand. 
I.     Karachi. 

Daphxella  cecili.e,  sp.  n.  (Plate  XXIV.  fig.  13.) 

D.  testa  gracillbne  fusiformi,  albida,  delicata ;  anfractibus  9, 
quorum  apicales  tres  pallide  straminci,  supremo  mamillato, 
iiittJo,  l<evi,  duobus  hinc  proosimis  sub  lente  deUcatissime  decus- 
scttis,  cceteris  arctxssime  tenuicostatis,  spiraliter  undique  liratis, 
interstitiis  quadrutulis,  alveatis,  liris  ultimi  anfractus  circa 
viginti,  costis  longitudinalibus  arctissimis,  tenuibus  ;  apertura 
oblonga,  albescente,  labro  paullum  incrassato,  sinu  haud  pro- 

funda ;  columella  recta. 
Long.  13,  lat.  4  mm. 

Hab.  ';  Mekran  Coast "  (F.  W.  Townsend  in  coll.  W.  Neville 
Sturt). 

A  most  graceful  white  species,  resembling  a  Mitra  of  the  section 
Concilia.  In  addition  to  the  description  above  given,  we  might 
point  out  that  on  the  fourth  and  fifth  whorls  the  longitudinal  ribs 
are  fewer  and  more  incrassate  than  on  the  penultimate  and  body- 
whorls  ;  the  same  with  the  spiral  lirae.  On  the  body-whorl  these  lirae 
are  of  varying  thickness,  the  interstices  are  alveate.  By  some 
malacologists  this  might  be  termed  a  Clathurella,  but  the  very 
graceful  form  suggests  greater  affinity  with  the  geuus  where  we 
have,  at  all  events  provisionally,  located  it.  Our  best  thauks  are  due 
to  Mr.  W.  N.  Sturt  for  the  loan  of  the  species,  which,  with  many 
other  Mollusca  of  great  interest,  he  has  received  direct  from 
Mr.  Townsend. 

Daphxella  evebgestis ',  sp.  n.     (Plate  XXIV.  tig.  14.) 
D.  testa  ovato-fusiformi,  albo-straminea  ;  anfractibus  octo.  quorum 

apicales  duo  subvitrei,  delicatissime  sub  lente  decussati,  ceteris  ad 
suturas  multum  impressis,ventric08is,  arctissime  longitudinaliter 
coshdatis,  costis  subobliquis,  ad  juncturas  lirarum  tpiralium 
inidtarum  gemmulato-nitidis,  anfractus  ultimi  costis  ad  se.v  et 
viginti;  apertura  ovata,  labro  mcrassato,  albo,  nitido,  sinu  u<l 
sutwam  lato,  sed  obscuro,  canali paullulum  recurvo,  brevi. 

hong.  L2,  lat.  4  mm. 

Hab.  Gulf  of  Oman,  lat.  24°  55'  N.,  long.  59°  59'  E.  37 
fathoms,  sand  and  coral-mad. 

A  well-sculptured  Daphnella,  whitish  or  straw,  variegated  with 
darker  maculatjons  on  sonic  examples,  elegantly  Fusiform;  whorls 

1  « bipytjt,  bountiful. 
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rounded,  much  impressed  at  the  sutures,  the  protoconch  most 
delicately  decussate,  the  remainder  of  the  whorls  being  closely 
obliquely  ribbed,  crossed  by  many  spirals,  slightly  gemmulate  at 
the  points  of  junction,  this  gives  a  white  shining  appearance  to  the 
ribs,  which  on  the  body-whorl  number  about  twenty-six.  The 
mouth  is  oval,  outer  lip  thickened;  sinus  very  superficial,  but 
broad,  close  below  the  suture.  Canal  slightly  recurved  and  short. 
We  do  not  know  a  near  ally  to  this  species,  though  some  super- 

ficial similarity  in  the  sculpture  with  PL  mitralis  Ten.-Woods,  from 

Tasmania,  is  discernible.  Likewise  D.compsn,  "Wats.,  though  more than  twice  the  length,  has  the  same  costal  disposition  ;  but  in 
this  species  the  form,  especially  basally,  is  quite  different,  the 
canal  being  more  prolonged,  with  consequent  attenuation  of  the 

body-whorl. 

Daphnella  receptoria,  sp.  n.     (Plate  XXIV.  fig.  15.) 

D.  testa  ehganter  fusiformi,  late  ochracea,  rmdtum  attenuata,  deli- 
cata ;    anfractihus    geptern,  angidatis,    apicali   perl&vi,  vitreo, 

puniceo-tincto,  ca-teris  ad  suturas  multum   impressis,  excavato- 
tornatis,  supernis  binis,  penultimo  trinis  carinarum  ordAnibus 
spiraliUr  pradito,  ultimo  midticarinato,  earinis  variis,  septem 
vel   octo    carinarum   ordinibus ;    apertura    lata,    oblonga,   intus 
albescente,  labro  extus  lunulato;  columella  fere  recta,  canali  brevi. 

Long.  18-50,  lot.  6  mm. 
Hab.  Mekran  Coast,  Charbar. 
We  consider  this  elegant  Pleurotomid  to  belong  to  the  genus 

Daphnella  rather  than  to  Claihurella,  as  there  is  no  sign  of  cancella- 
tion on  any  of  the  whorls.  At  the  same  time  CI.  tricarinata  Reeve, 

carlradata  Souv.,  and  hindsii  Eeeve  show  much  structural  affinity 
with  it,  both  in  the  keels  and  in  form.  The  section  of  Daphnella 
to  which  we  refer  it,  viz.  that  which  has  for  its  type  D.  trivaricosa 
von  Martens,  seems  almost  to  embrace  the  Claihurella  we  have  just 
mentioned,  and  several  others  relegated  to  that  genus. 

One  cannot  help  feeling,  indeed,  the  more  the  Pleurotomacea  are 
studied  closely,  how  painfully  artificial  and  misleading  are  many  of 
the  characters  which  are  employed  in  differentiating  the  sections, 
so  called  genera,  and  subgenera  of  this  vast  assemblage.  It 
is  almost  too  large  for  the  monographer,  and  so  enormous  are 
the  number  of  species  annually  brought  to  light,  especially  since 
the  abyssal  forms  have  been  sought  after  aud  procured  with 

greater  facility,  that  we  fear  confusion  will  soon  be  worse  con- 

founded, and  "the  patience  of  malacologists  tried  too  far,  unless some  benefactor  of  his  race  arise  to  study  these  forms  alone  as 

his  life's  work. 

Daphnella  trivaricosa  v.  Mart . 

P.Gt.  Gulf  of  Oman.  One  beautifully  lamellate  specimen  from 
Malcolm  Inlet  (Kubbatt  Ghazira),  with  the  upper  whorls  varicose, 
mav  be  a  distinct  species,  the  canal  being  slightly  more  prolonged 

than  in  von  Martens's  type. 
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Daphxella  veneris,  sp.  u.  (Plate  XXIV.  fig.  16.) 

D.  testa  oblongo-gradatul  a,  delicata,  tenui,  albo-lactea ;  anfractibus 
8,  quorum  apicales  duo  depressi,  vitrei,  duo  his  proximi  j>>d- 
cherrime  sub  lente  decussato-canceUati,  cceteris  ad  suturas 
gradatis,  ultimo  excepto,  irregulariter  varicoso-costatis,  spiraliter 
undique  arete  liratis,liris  in  ultimo  (infract u  solum  gemm/ulatis; 

apertura  late oblongo-ovata,labro  effuso, pauUum  incrassato,  sinu 
luto,  juxta  suturam  ;  columella  recta,  candli  brevissimo. 

Long.  9,  lat.  8-25  man. 

Hab.  Gulf  of  Oman,  lat.  24°  05'  N.,  long.  57°25'  E.  205  fathoms, mud. 

A  peculiarly  gradate  species,  the  sculpture  being,  as  in  most 
DaphnellcB,  elaborately  caneellate  as  regards  the  protocouch  ;  the 
whorls  next  to  this  are  irregularly  varicose-costate,  and  are 
crossed  by  delicate  non-gemmuled  spirals  ;  it  is  on  the  last  whorl 
alone,  which  is  slightly  effusely  ventricose,  that  these  gemmulea 
appear,  which  are  extremely  beautiful  microscopic  objects.  The 
aperture  is  wide,  outer  lip  effuse,  the  sinus,  situate  just  below  the 
suture,  being  very  broad.     Canal  very  short. 

We  know  no  member  of  the  genus  which  possesses  such  well- 
defined  gradate  whorls,  and  we  consider  its  refined  beauty  merits 
the  appellation  chosen  for  it  specifically. 

Daphxella  xylois  l,  sp.  n.  (Plate  XXIV.  fig.  17.) 
D.  testa  delicata,  eleganter  fusiformi,  albida,  jlammis  longitu- 

dinalibus  vd  maculis  castanets  decorate. ;  anfractibus  9|, quorum 
apicales  -~  subvitrei,  castanei,  sub  lente  delicate  canceUati,  ires 
quoque  his  proximi  obscure  longitudindliter  varicoso-costati, 
ceteris  planatis,  undique  pulclwrrime  et  tenuissime  Jiloso-can- 
cellatis,  ad  juncturas  yemmuliferis,  ultimo  anfractu  caderos 
magnitudiue  exosquante  ;  apertura  alba,  oblonga,  labro  tenui,  sinu 
(in  apeciminibus  nostris)  hand  cemendo ;  columella  tenui,  candli 
brevissimo. 

Long.  13,  lat.  4'50  mm. 
Hab.  Gulf  of  Oman.  Maskat.  10  fathoms,  coral-sand. 
Most  beautifully  encircled  with  microscopic  cancellae,  which  are 

gemmuled  at  the  points  of  junction,  giving  a  sericeous  appearance 
to  the  surface  when  examined  with  an  ordinary  lens  of  low  power. 
Under  a  higher  objective  the  protoconch  is  perceived  to  be  vitreous, 
most  delicately  caneellate  throughout,  the  next  three  whorls 
possessing  coarse  varicose  longitudinal  ribs,  the  remaining  whorls 
all  plane  and  clouded  with  flame-like  chestnut  markings. 

Our  specimens  are  probably  not  quit*'  Eull-grown,  for  the 
sinus  is  not  discernible.    The  outer  lip  is  slightly  effuse,  columella 

thin,  and  canal  extremely  short.' 

1  li'Aov,  wood,  from  tho  grained-like  ohestnul  markings. 
»  Of  the  twenty-  desoribed  by  Mr.  Edgar  Smith 

mainly  in  181  >■<!  for  which,  in  the  earlier  pari  of  this  paper,  we  have 
{jiven  me  i.-t  of  the  references,  the  following  only  do  not  ooour  in  our  Catalogue, 
all  having  been  collected  l>>  Ool,  ivlly  «it!i  the  locality  "  Persian  Gulf,"  and 

Pboc.  Zool.  Soo.— 1901,  Vol.  II.  No.  XXIX.        29 
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This  species  does  not  seem  very  near,  save  superficially,  to  any 
variety  of  the  protean  D.  lymneiformis  Kiener,  e.  g.  pa  tula  and 
fragilis  Eeeve,  with  which  we  have  carefully  compared  it.  In 
form  it  is  unlike  the  elongate  D.  flammea  Hinds,  from  New 
Ireland,  though  to  some  extent  the  disposition  of  the  markings  is 
identical.     D.  delicata  Eve.  is  likewise  more  elongate. 

Fam.  CaISXELLARIID.E. 

Caxcellaria  (Merica)  asperella  Lam. 

Var.  elegans  Sowb.  (sp.). 

P.G.     Gulf  of  Oman,  Maskat.     15  fathoms. 

Caxcelearia  (Merica)  bieasciata  Desh.  (  =  oblonga  Sowb.). 

P.G.     Gulf  of  Oman  :  Jask,  Maskat.     15  fathoms. 
M.C.     Charbar  Point. 

I.     Bombay  (Abercrombie),  very  occasionally. 

Cast'ellaria  (Trigoxostoma)  agaema  \  sp.  n.  (Plate  XXIV. 
fig.  18.) 

C.  testa  parva,  oblong  o-fusif or  mi,  anguste  perforata,  fusca,  sol  id  a  ; 

anfractibvs  7,  quorum  apicab-s  Iceviuseuli,  quatuor  ultimis  ad 

si'tiirasriiultii  in  iii^ressis, supra  avgvlatis.longii 'udinaJit erobliqui- 
costatis,  costis  asperis,  undique  spiraliter  arete  rudiliratis,  liris 

crassis,  cum  tenuibus  alternation  dispositis,  interstitiis  squamato- 
corrugatis  ;  apertura  angusta,  trigonali,  labro  crasso,  suj>ra  recto, 
unangulato,  deinde pauttum  ad  basim  effuso;  columella  biplicata. 

Long.  7*50,  lat.  4  mm. 

Bab.  Gulf  of  Oman,  lat.  2-ic  55'  X.,  long.  57c  59'  E.  37 
fathoms,  sand  and  mud. 

Small,  solid,  of  elegant  compressedly  angled  and  trigonous 

contour,  the  body-whorl  bears  eleven  longitudinal  ribs,  thick, 
spirally  multilirate,  these  lira?  of  varying  widths  alternately 
disposed.  Allied  to  C.  goniostorna  Sowb.,  C.  antiquata  Hinds,  and 
others  of  the  section  Trijonostoma  Blvlle. 

Ca>tellaria  (Trigoxostoma)  bicolob  Hinds. 

M.C.     Off  Charbar  Point.     7  fathoms,  rock. 

the  types  presented  to  our  ̂ National  Collection,  South  Kensington,  by  the  late 
Mr.  R.  MacAndrew: — 

DrUlia portia.  Clathurella  macandrewi. 
pupiformis.  ,,         maud  a. 

ulosa. 

DaphneUa  arcta. Lit  ham  elevata. 

,,       striufida. 

Mavgilia  albolabiata. 

,,        recta. 
..        scitula. 

Clathurella  a$p*rulata. 
„  crebrilirata. 

With  the  exception  of  these  few,  therefore,  we  believe  that  all  the  members 
of  tliis  large  family  that  hare  been  hitherto  diagnosed  as  occurring  within  the 
confines  of  tliis  region  are  enumerated  in  this  catalogue. 

1   dyaXun.  a  delight. 
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Caxcellaria  (Trigotstostoma)  costifera  Sowb. 

I.     Karachi.     '6  fathoms,  loose  stones  and  sandy  mud. 
Bombay  (Abercrombi  ).    "Only  in  one  locality,  washed  up  by  heavy 

seas,  with  O.scalarina  Lam."'     Bassein  and  southwards  (Olivier). 

CANCBLLABIA  (TrIGOWOSTOMa)  CBBH3PBBA  Sowb. 
P.G.     Gulf  o£  Oman.  Maskat.     15  fathoms. 

I.     Karachi. 
Var.  serrata  Beeve. 

P.G-.     Gulf  of  Oman,  Maskat,  with  the  type. 
Caxcellabia  (Trigonostoma)  crisp  at  a  Sowb. 

I.     Karachi,  but  rarely. 

Cabcellaeia  (Trigobostoma)  htstrix  Eve. 
P.G.     Gulf  of  Oman,  Jask. 

M.C.  Generally  off  the  Persian  coast.  7-10  fathoms,  in 
muddy  bottom. 

Cabcellaria  (Thigoxostoma)  lamellosa  Hinds. 

P.G.     Generally  found  10-15  fathoms,  among  dead  shells  and 
mud.     By  some  authors  considered  a  variety  of  C.  crenifera  Sowb. 

Cabcellabia  (Tkigoxostoma)  paucicostata  Sowb. 

P.G.  Shaikh  Shuaib  I.  Also  on  telegraph-cable  adhering  to 

the  upper  part  of  Rapanct  Lulbosa,  30-50  fathoms.  Lat.  25°  14' 
N.,  long.  59    45'  E.,  80  fathoms. 
Cabcellabia  (Tkigoxostoma)  scalaeiba  Sowb. 

P.G.   Pound  generally  in  10  fathoms,  mud  and  dead  oyster-shells. 
I.     Karachi.     Bombay  {Abercrombie),  only  washed  ashore  in  one 

place,  after  storms. 

Cabcellabia  (Trigowostoma)  wiemeri  Sowb. 

I.     Angrias  Bank  {Captain  W.  8.  Tindall). 

Specimens  of  a  CanceUaria,  very  distinct,  and  with  C.  macrospira 
Ad.  &  Bve.  as  sole  allv,  have  lately  (April  1901)  been  dredged  by 

Mr.  Townsend  off  Bombay,  lat."  18°  58'  N.,  long.  71°  45'  E., 40  fathoms,  unfortunately  too  late  for  description  at  the  present 
opportunity. 

Order  OPISTHOBRA^CHIATA. 

Suborder  i.  TECTIBRANCII1ATA. 

I'atn.  A i  rBOBEDJS. 

SOHDULi   U  i  IMS  (A.  Ad.). 

P.O.  and  M.C.     Generally  found  at  '■>-!  fathoms,  muddy  Band. 1.      Karachi. 

Var.  ooi  cinttia  Rve.  i  >p.;. 
I.     Karachi. 
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Action  exilis  Jeffr.  (=nitidus  Verrill). 

P.G.  Gulf  of  Oman,  lat.  24°  05'  N.,  long.  57°  35'  E.  205 fathoms,  mud. 

The  discovery  of  this  species  in  the  Persian  Gulf  increases  the 
range  as  hitherto  known.  Discovered  by  Dr.  Gwyn  Jeffreys  in 
1 870,  in  the  North  Atlantic,  227-1456  fathoms,  it  was  subsequently 

found  in  the  Bay  of  Biscay, Mediterranean  Sea,  Azores  ('  Challenger' 
Expedition),  also  E.  coast  of  Florida,  and  Martha's  Vineyard, 
Rhode  I.,  U.S.A.,  likewise  the  Campeche  Bank,  Gulf  of  Mexico 
(vide  Pilsbry  in  Man.  of  Conch,  vol.  xv.  p.  156). 

Our  examples  seem  near  the  American  variety  (A.  nitidus 
Verrill). 

Action  elammeus  Gmel. 

P.G.     Gulf  of  Oman,  Maskat.     15  fathoms. 
Shaikh  Shuaib  Island.     10  fathoms,  coral-sand. 
Sometimes  occurs  at  low-tide  mark. 

Act.eon  pubicus  A.  Ad. 

I.     Karachi. 

Act  .eon  sieboldi  Rve. 

P.G.     Gulf  of  Oman.     10  fathoms,  mud. 
M.C.     8  fathoms,  not  frequent. 

Leucotina  AMffiXA  A.  Ad.  (Myonia). 
P.G.  and  M.C.     No  exact  record. 

I.     Bombay  (Abercrombie). 

Leucotina  eximia  Lischke. 

I.     Bombay  (Abercrombie). 

Leucotina  gratiosa  Mel  v. 

P.G.  Off  Shaikh  Shuaib  I.  10  fathoms,  in  setnifossil  con- 
dition. 

I.  Karachi,  very  rarely. 

Leucotina  jaseensis  Melv. 

P.G.  Gulf  of  Oman,  Jask.  Dredged  at  3  fathoms,  muddy 
sand.     A  very  graceful  species. 

Bullina  scabra  Gmel.  (=  Valuta  ziczac  Muhlfeldt). 

M.C.  Generally  occurs  on  the  coasts  of  Persia  and  Baluchistan 
from  low  tide  to  5  fathoms,  sandy  mud.     Common  at  Ormara. 

I.      Bombay  (Abercrombie). 
Distributed  through  both  hemispheres,  though  not  yet  found 

on  the  American  coasts. 
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Tam.  ToBNATnrms. 

Torxatixa  crithodes1.  sp.  ii.  (Plate  XXIY.  fig.  19.) 

T.  testa  recta,  cylindrical  fusiform'',  alba,  cuticulo  tcnaissimo 
contecio,  straminea,  spiraliter  castaneo-multilineato,  spira  de- 
presso-conica,  apice  heterostropho  ;  anfractibug  4-5,  profundi 
et  angwsU  canaliculatis,  ultimo  recto,  subprolongato  ;  apertura 
supra  contractu, infra  effusa,  labro  fer<  recto;  columella  fortiter 
uniplicata. 

Alt.  5*50,  diam.  2  mm. 

Hah.  Persian  Gulf,  Linjah.     7-|  fathoms. 
The  straw-coloured  thin  cuticle  or  periostracum  surrounding  the 

white  surface  is  thick  with  chestnut-coloured  spiral  lines.  In  this 

respect,  judging  by  Mr.  Pilsbry's  figure  (Man.  Couch,  xv.  pi.  50. 
f.  38),  it  resembles  T.  culcitella  Gould,  from  California.  The 
whorls  are  profoundly,  but  narrowly  channelled,  form  straight  and 
cylindrical,  columella  strongly  once-plaited.  A  good  many 
examples  were  dredged  in  December  1900,  at  the  above-named 
locality. 

Torxaxixa  nrcoirspiouA  A.  Ad. 

P.G.     Gais  Island.     10  fathoms. 

I.     Bombay  (Abercrombie). 
This  Erythraean  species  is  in  the  British  Museum  (Nat.  Hist.) 

from  the  Persian  Gulf  unnamed.  With  the  aid  of  a  lens  delicate 

spiral  stria?  are  discernible  towards  the  base. 

Torxatixa  intoluta  G.  &  H.  Nevill. 

I.  Bombay  (Abercrombie). 

TORXATIXA  PERSIAN  A  Sm. 

P.G.     At  14  fathoms  (Col.  Petty).     In  Coll.  Mus.  Brit, 

TORNATINA  TOWNSENDI  Melv. 

P.G.  and  M.C.     Occasional. 

I.  Karachi,  very  abundantly  dredged  off  Manora  Point  and 
elsewhere  at  3-7  fathoms. 

T.-kxatina  zoe,  sp.  n.     (Plate  XXIV.  fig.  20.) 
T.  testa  minuta,  q/lindrica,  brevi,  subpellucida,  a//>o-lactea,  apice 

saustrali,  mamillato,  spira  conica  ;  anfractibus  (apicali  incluso) 
rptaluor,  ad  suturas  excavatis,  ultimo  undigue  spiraliter  pulchn 
iulcato,  sulculis  arctis,  circa  octo  et  viginti,  ad  basim  deecen- 
dentibus;  apertura pyriformi,  apud  baaim  effuea,rotundata,ldbro 
recto  ,  columella  alba,  j>aullum  callosa. 

Alt.  3*26,  ilium.  I  '30  mm. 
Hid,.  Karachi. 

The  most  delicately  beautiful  of  the  genus,  being  distinguished 

1   tpidwijjt,  like  l>arlcv-liusks. 
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by  its  cylindrical,  rather  shortened  spire,  sinistral  apical  whorl, 

straight  body-whorl,  closely  spirally  multisulcate.  The  substance 
is  subpellucid  milky  white  ;  outer  lip  straight;  columella  slightly 
callous  at  the  base,  white,  shining,  not  plaited. 

Eetusa  nitida  (A.  Ad.). 

P.G.     Bushire.     A  Bornean  species. 

Eetusa  (Pvrunculus)  tellyi  (Sm.). 

Gylichna  (Sao)  pellyi  Sm.  Ann.  N.  H.  ser.  4,  ix.  p.  354  (1872). 

P.G.  Gulf  of  Oman.  Common  at  some  depth,  say  from  50  to 
350  fathoms  ;  fine  and  large. 

I.  Bombay  (Abererombie).  One  of  the  most  abundant  Mollusca 
whose  shells  are  cast  ashore  after  rough  weather. 

VoLYULA  ACUMINATA  Brilg. 

P.G.  Gulf  of  Oman,  hit.  24°  05'  N.,  long.  57°  35'  E.  205 
fathoms,  mud. 

I.     Bombay.     Not  in  the  list,  though  collected  by  Abererombie. 

Probably  absolutely  identical  with  the  well-known  European 
and  Mediterranean  Volvula.  It  is  recorded  in  the  catalogue 
(revised)  of  the  MacAndrew  collection  frorn  the  Red  Sea  and 

Suez  by  the  Eev.  A.  H.  Cooke.  Probably  V.  oxytata  Bush,  from 
the  Eastern  United  States,  is  the  same. 

Fam.  Scaphandbid^e. 

Smabagdinella  andersoni  Nevill  (Qlauconella). 

I.     Eatuagiri  (Abererombie). 
First  recorded  by  G.  Nevill  from  S.  Ceylon.  The  Eev.  A.  H. 

Cooke  names  it  from  Suez ;  Dr.  F.  Stoliczka  from  Penaug. 

Atys  (Alicula)  alicula  A.  Ad. 
P.G.     Gulf  of  Oman,  Maskat.     15  fathoms. 

Atys  (Alicula)  amygdala  Sowb. 

M.C.     Eecord  a  little  doubtful  (F.  W.  T.). 

Atys  (Alicula)  oylindbica  Helb. 

M.C.     No  specified  locality. 
Includes  A.  elongata  A.  Ad.  and  solida  Brug. 

Atys  (Alicula)  succisa  Ehr. 
I.     Karachi. 

Cylichna  breyissima  A.  Ad. 

P.G.  Gulf  of  Oman,  lat.  25°  44'  N.,  long.  52°  30'  E. 
40  fathoms,  mud  and  sand,  on  telegraph-cable. 

Cylichna  bushibensis,  sp.  n.     (Plate  XXIV.  fig.  21.) 

C.  testa  subcylindHca,  supra  acuminata,  apud  basim  paitlhilum 

effusa  et  dilatata,  tenui,  papyracca,  nitida,  cinereo-alba,  trans- 
versim  eleganter  undulato-striata,  striis  supra  minute  punctatis, 
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spira  celata,  a  pice  umbilicato;  aperture  supra  angusta,  ad  basim 
effusiore  ;  columella  simplice,  paullwm  mcrassata. 

Alt.  S.  diam.  3'25  mm. 
Ha.b.  Persian  Gulf.     Bushire  and  near  Fao. 

Gulf  of  Oman,  Maskat.     15  fathoms. 
Gulf  of  Oman.     208  fathoms. 

Mainly  conspicuous   by  its    fragility    and    delicate    transverse 
undulating  stria?,  these  being  punctate  in  the  upper  portion   of 
the  body-whorl.     The  mouth  is  slightly  dilated  below,  lip  fairly 
straight,  columella  slightly  thickened.     Several  examples. 

Ctlichxa  citExiLABius,  sp.  n.  (Plate  XXIV.  fig.  22.) 

C.  testa  bi-evi,  calcareo-alba,  subperforata,  bullata,  ovata,  crassi- 
vscula,  undique  arctisgime  spiraliter  minute  punctata  ;  apertura 
obloneja,  supra  constricta,  infra  paullum  Jilatata,  labro  incrassato, 

pulchre  crenxdato  ;  columella  ad  basim  effusa,  "hand  plicata, simplice. 

Alt.  3*50,  diam.  1*75  mm.,  sp.  maj. 

llab.  G-ulf  of  Oman,  lat.  2±-  5'  X'.,  long.  57°  25'  E. 205  fathoms,  mud. 
Minute,  but  highly  sculptured  with  close  spiral  punctuation, 

the  outer  lip  thickened  and  beautifully  crenulate,  a  peculiarity  we 
have  seen  in  no  other  Tectibranch  we  can  remember.  Our  speci- 

mens are  mostly  full-grown,  though  they  be  all  so  inconspicuous. 
About  fifty  examples  were  dredged  at  the  above  locality. 

Cylicitxa  ctlixdracea  Pennant. 

P.G.     Gulf  of  Oman,  Maskat.     15  fathoms. 

Lat.  27°  18'  X".,  long.  51°  52'  E.     27  fathoms,  mud. 
Lat.  24°  05'  X'.,  long.  57"  35'  E.     205  fathoms,  mud. 
1.     Bombay  (Abercrombie). 
Evidently  the  British,  European,  and  Mediterranean  species. 

Cylicitxa  faoe>-sis,  sp.  n.  (Plate  XXIV.  fig.  23.) 
C.  testa  angusta,  cylindrica,  tenui,  alba,  paullum  nitente,  urn- 

bilicata,  longitudinaliter  hie  illic  irregulariter  indistincte  striata, 
spiraiiter  apud  extremitates  distincte  ail  medium  leniter  sulcato- 
striata  ;  apertura  angusta,  lunata,  infra  latiore,  labro  elliptico, 
crassiusculo ;  columella  obscure  uniplicata,  crassiuscula,  alba, 
nitente. 

Alt.  8,  diam.  3*30  mm. 
Hab.  Persian  Gulf,  Busbire,  and  towards  Fao. 

A  narrow,  barrel-shaped  Oylichna,  thin,  whitish,  slightly  shining, 
spirally  striate,  but  more  conspicuously  so  at  the  extremities  ;  outer 
lip  rising  just  beyond  the  umbilicus,  scarcely  angled,  thence 
somewhat  elliptic,  rounded  at  the  base  ;  aperture  narrow,  columella 

obscurely  onee-plaited. 
Three  ?ery  minute  species  of  Oylichna,  O.  consanguinea,  per- 

pusiUa,  and  pumilissima,  all  of  E.  A.  Smith,  have  been  described 
(Ann.  V  Ili-t.  Ber.  1.  i\.  pp.  352,  363)  as  dredged  bj  Col.  Pelly 
in  the  Persian  '  l-ulf  at  1  I  Eat  \\<>\w<. 
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Fam.  Bullid.e. 
Bulla  ampulla  L. 

P.G.  and  M.C.      Found,  not  uncommonly,  over  the  coasts  of 
Persia  and  Baluchistan  from  low  tide  to  10  fathoms,  sandy  mud. 

I.     Karachi. 

Fam.  Akeiud.e. 

Haminea  cceta  A.  Ad. 

Haminea  curta  A.  Ad.  in  Sow.  Thes.  Conch,  p.  582,  pi.  civ. 
fig.  100. 

Atys  (AKcula)  isseli  H.  Ad.  P.  Z.S.  1872,  p.  11,  pi.  iii.  fig.  I.'J. 
Haminea  crquistriata  E.  A.  Sm.  Ann.  N.  Hist.  ser.  4,  ix.  p.  :>.">(>. 
P.G.     Linjah.     3|  fathoms  (December  1900). 
A  white,  beautifully  striate  species,  precisely  similar  to  Erythraean 

specimens. 

Haminea  ceocata  Pease. 

I.  Karachi.  Found  from  low-tide  mark  to  7  fathoms  on  mud. 

Young  examples  are  found  in  myriads  on  mud-flats  uncovered  al 
half-tide. 

Haminea  galea  Pease. 

I.  Bombay  (Aleve  romhie).  Not  uncommon.  Both  these  two 
last  species  were  originally  described  from  Hawaii. 

Akeka  soluta  G-mel. 
I.     Karachi.     At  low  tide  on  clean  sand. 

Cylindeobulla  eeagilis  Jeffr. 

I.     Karachi. 

Neither  we  nor  Mr.  Edgar  .Smith  can  disassociate  the  Indian 
examples  from  the  European. 

Fam.  Hydatinid;e. 

Htdatina  piivsis  L. 

M.C.  Not  infrequently  occurring  in  3-5  fathoms  in  muddy 
sand  among  loose  rocks. 

Hydatina  yelum  Grael.  (  =  Bulla  vexillum  Chemn.). 

M.C.     With  the  preceding  in  3-7  fathoms,  among  muddy  sand 
and  loose  stones. 

Fam.  Kingiculid.e. 

KlNGICULA  ACUTA  Phil. 

P.G.  Gulf  of  Oman,  lat.  263  25'  N.,  long.  57  35'  E. 
205  fathoms,  mostly  among  shell-growl h.  Also  on  the  cable  at 
50  fathoms. 

M.C.     Charbar.     10  fathoms,  mud. 

lieported  from  Gwadiir  by  Mr.  G.  Nevill. 
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RlXGICTTLA  CHARON  Hinds. 

M.C.  Gwadiir  (W.  T.  Blanford,  Journ.  As.  Soc.  Beng.  xliv. 
2,  p.  102).  It  is  nearly  allied  to  R.  acuta  Phil.  (cf.  Pilsbry,  Man. 
Conch,  xv.  p.  407).  In  the  Townsend  collection  it  occurs,  but  in 
no  quantity. 

Eixgicula  peismatica  Folin  (  =  R.  apicata  Ncvill). 
I.     Bombay  (Abercrombie). 
Often  confused  with  R.  acuta  or  propinquans. 

Bingicula  propinquans  Hinds. 

P.G.     M.C.     I. 

This  seems  the  most  widely  distributed  species  over  the  region 
now  treated  of.  It  is  particularly  abundant  in  the  dred°;iug3  in 
the  Gulf  of  Oman  (50-300  fathoms),  and  occurs  plentifully  at 
Bombay  (Abercrombie)  in  shell-shingle.  Young  examples  are 
transversely  striate,  adult  specimens  worn  nearly  smooth. 

Fam.  Apltsiid.e. 

Tethts,  sp.  (Aplysia). 

I.  Karachi,  under  rocks  at  low  tide.  May  perhaps  be  the 
T.  arr/us  Riipp.  &  Leuck.,  an  Erythraean  species. 

Fam.  Siphon ariid;e. 

SlPHONARIA  BASSEINENSIS  Melv. 

I.     Bombay  (Abercrombie). 

SlPHONARIA  KURRACHEENSIS  Eve. 

P.O.     Eishire. 
M.C.     Gwadiir  beach. 

SlPHONARIA  LECANIUM  Phil. 

I.     Karachi. 

Siphonaria  sipno  Sowb. 

M.C.     Gwadur  beach. 

Suborder  ii.  PTEROPODA. 

Sect.  Thecosomata. 

Fam.  Cavoliniidje. 

Cavolinia  loxgirostius  Less. 

DlAGBLA  TKIsiM.N'tsv   \jrs<. 

(  'i:i>u<   IdOULA  Bang. 
(  SSEBBIfl  BTBJ  \ta  Rang. 

bib  1 1  i.'.ii.a  Bang. 
P.O.    Gulf  of  Oman. 

PBOO.  Zool.  Soc— 1901,  Vol.  II.  No.  XXX.  30 
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Lat.  24'J  49'  X.,  long.  56°  56'  E.     225  fathoms,  mud. 
„     24°  55'  N.,     „      57°  59'  E.       37 
„     25°        N.,     „      57°  08'  E.     500 

These  five  species  occurred  together,  all  dead,  and  aggregated 
in  vast  quantities  at  the  bottom  of  the  sea,  with  the  Heteropod 
Atlanta  peronii  Less. 

Order  PULMONATA. 

Fam.  Auriculid.e. 

It  is  not  our  intention  to  dwell  on  the  bulk  of  the  brackish- 
water  species  which  occur  intermingled  often  with  the  truly  marine. 
We  have  thus  passed  over,  in  a  previous  part  of  this  paper,  the 
Assiminiea,  Stenoihyrce,  and  Hydrohiidcs.  At  the  same  time,  we 

feel  it  only  right  to  give  Mr.  Townsend's  opinion,  who  has  studied 
the  species  so  closely  in  situ,  that  he  considers  Flecotrema  lirata 
Ad.  and  P.  sykesii  Melv.,  both  common  at  Karachi,  to  be  strictly 

marine.  He  adds  :  "  The  rocks  they  inhabit  are  submerged  by 
salt-water  every  tide,  and  there  is  no  river  nor  fresh  water  any- 

where in  the  locality."     . 

Class  SCAPHOPODA. 

Fam.  Dextalied.e. 

Dextaliem  atteneatum:  Sowb. 

P.G.     Kais  Island.     10  fathoms. 

Dentalicm:  coxspiceum  Melv. 

I.     Karachi.     3  to  7  fathoms,  mud  and  loose  stones. 

Dextaltem  javaxem  Sowb. 

I.     Karachi. 

Dextaliem  loxgitrorsem  Reeve. 

I.     Bombay  (Abercrombie). 

Dextaliem  octogoxem  Lam. 

P.G.     M.C.     I. 

Generally  distributed  from  Bushire  to  Karachi  ;  3-7  fathoms, 
mud  or  muddy  sand  bottom. 

Dextaliem  politem  L.  [eburaeum  Desh.). 
P.G.     M.C.    I. 

Generally  distributed  at  7-60  fathoms,  on  mud.  Those  obtained 
at  the  greater  depth  are  much  the  finer. 

Dextaliem  pokcatem  Gould. 
I.     Karachi. 
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DENTALIEM  PSEEEOHEXAGOXUM  Desh. 

I.     Karachi. 

Dentaliem  qeadeiapicale  Sowb. 

P.G-.     Gulf  of  Oman,  Maskat.     5-15  fathoms,  mud. 
M.C.     Generally  distributed. 

Dentalium  semipolitum  Sowb. 

P.G.     Linjah  anchorage.     5  fathoms,  soft  mud. 

Dentalium  seb-toequatum  Fschr. 

P.G.  Kais  (or  Gais)  Island.  15  fathoms,  mud  ;  also  lat.  26° 
50'  N.,  long.  52°  50'  E. 

Cadeles  eeloides1,  sp.  n.     (Plate  XXIV.  fig.  24.) 
C.    testa  alba,  nitlda,  hiflexa,  Icevissima,  postice  attenuata,  antice 

trans  medium  tumidula  ;  apertura  rotunda,  posteriore  parva, 
rotunda,  margine  tenui,  acido. 

Long.  10,  diam.  oris  1*25  mm.  sp.  maj.,  diam.  apicalis  0-50  mm. 

Hab.  Gulf  of  Oman,  lat.  24°  49'  N.,  long.  58°  56'  E..  345 
fathoms,  mud.     Karachi  (one  example). 

Larger  than  C.  gadas  Mont.,  which  we  have  not  seen  north  of 
Bombay.  It  is  a  very  smooth  white  shell,  in  some  examples 

ringed  obscurely  with  cinereous  grey,  in  others  pure  white,  in- 
curved, shining,  posteriorly  attenuate,  from  the  centre  to  the 

mouth  tumid,  aperture  round,  margin  acute.  It  was  dredged 
very  abundantly  in  the  locality  above  given. 

Cadelus  gades  Sowb. 

I.     Bombay  (Abercrombie).     Extremely  abundant  in  shell-sand. 
A  third  species  is  likewise  reported  near  Karachi  that  is  deserving 

of  further  study. 
We  Follow  Pilsbry  (Man.  Conch,  xvii.  p.  142)  in  considering 

that  Cadulus  should  stand  on  its  own  merits  and  not  be  merely 
subservient  to  Siphonodentalium  M.  Sars.  In  his  opinion,  however, 
it  is  only  the  anterior  constriction  below  the  aperture  which  can 
be  said  to  separate  it  generically. 

EXPLANATION  OF  THE  PLATES. 
Plate  XXI. 

Fig. 
1.  Milrn    {Turricula)    calundrum, 

p.  420. ■_'.  Coralliophila      rubrooooeinea, 
p.  401. 3.  .(  ■.      ,  ■'.  i>.  872. 

4.  Manguia  (Glyphostoma)  obtusi- 

Fig. 

7.  Columticlla  (Mitrella)  nomudica, 

p.   101. 

8.  Turritetla  fultoni,  p.  378. 

9.  'L\  rcbi  a  riiipidla,  p.    IL'S. 

10.  ,,      /'''''."'.  p.  128. 1 1.  Drillia  resplenaens,  p.  439. 

oottata,  p.  404,  \'i.  Conus  clytospvra,  p,  ISO. nbella    i  \fiirella)    aiizona, 

p.  408. 6.   I  • rebra  ma  wndn  wi,  p,  128. 

13,  15.  Btrombus  beluchi&ruu,  p,  380. 
14.  Drillia  /»  rsica,  p,  489. 

.  i  Xtj  i  mo-  :  the  reaemblanoe  to  a  white  maggot  it  realistic 
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Fig. 

1.  Cyclostrema  ocrinium,  p.  '-'Ad. 2.  „  quadriearinatum, 

p.  347. 3.  Aclis  ealotropis,  p.  357. 
4.  ..     enilda,  p.  357. 
5.  Natica  tranquilla,  p.  369. 
6.  8calaria  gloriola,  p.  356. 

7.  Tr'<ch,,fropi.<  totunsendi,  p.  360. 
8.  Bissoa  cha/rope.  p.  305. 
9.  ,,      petroneUa,  p.  366. 
10.  ,,      (Alvania)  alveata,  p.  366. 
11.  JRissoina  sceptrum-regiB,  p.  367. 
12.  „        pasehalis,  p.  368. 

Platk  XXII. Fig. 

13.  Rissoina  pseudo-ecalaria,  p.  368. 
14.  Fenella  tanyapira,  p.  370. 

1").  Adeorbis  placens,  p.  373. 
16.  Bittium  alramentariwii,  p.  375. 
17.  ZH/bria  idoneus,  p.  376. 
18.  Mathilda  gracUlima,  p.  378. 
19.  ,,         smiiampie,  p.  379. 
20.  FaiJIkh  styliferoides,  p.  388. 
21.  Byrnola  mekranica,  p.  390. 
22.  Turbo n  ill"  charbarensis,  p.  393. 
23.  „         linjaiea,  p.  393. 
24.  „  stegastris,  p.  393. 

Fig. 

1.  Odostomia  liliopina,  p.  39.3. 
2.  „         major,  p.  395. 
3.  ColumbeUa  (Miireua)  agnesio.no, 

p.  402. 4.  „  „        astolensis, 

p.  404. 5.  „  (Seminella)  meli 

p.  405. 6.  ,,  ,,  phatda, 

p.  405. 7-  ,,  ,i       selaophora, 

p.  406. 8.  „  ,,        toumsendi, 

p.  406. 9.  Msopus  urania,  p.  407. 
10.  Kassa  collaticia,  p.  409. 
11.  „      eranea,  p.  410. 

PlAM  XXIII. Fig. 

12. 13. 

14. 
15. 

16. 

17. 

18. 
19. 
20. 

21. 

22 
23. 24. 

idgflia,  p.  410. 
„      a  -,  p.  412. 
„      sturtiana,  p.  413. 

Phos  gladysus,  p.  416. 
Jja   lalage,  p.  419. 

„        (Costellaria)    pasithea, 

p.  422. 
,,  ,,      malcolmensis, 

p.  421. 
„     (7-Wa)  blanfordi,  p.  423. 

Marginella    < Cryptospira)    ma- 
beUa,  p.  425. 

Drillia  aleyonea,  p.  435. 

,,      aihyrma,  p.  430. 
,,      circumvertens,  p.  436. 
„       clydonia,  p.  437. 

Plate  XXIV. Fig 

1. 

2. 
3. 4. 5. 

6. 

9 
10. 
11. 
12. 
13. 

Drillia  omanensis,  p.  438. 
,,      prunulum,  p.  439. 
,,       tasconium,  p.  440. 
,,       topaza,  p.  440. 

Mangilia  averina,  p.  441. 
„        myrmecodas,  p.  442. 
„         phaa,  p.  442. 
,,        terpnisTna,  p.  443. 
,,         pi'Jchripi'ta,  p.  443. 

Clatknrella  thalia,  p.  445. 

a  editha,  p.  44  p>. 
i.  fljjdiOnotri.  p.  446. 

Lapknella  Cecilia,  p.  447. 

Fig. 

14.  BaphneUa  evergestis,  p.  447. 
15.  „  recepioria,  p.  448. 
16.  „  veneris,  p.  449. 
17.  „  xylols,  p.  449. 
18.  CanceUaria        (Triyonosto'ma) 

agafona,  p.  450. 19.  Tornatina  crithodes,  p.  453. 
20.  „  zee,  p.  453. 
21.  Cylichna  bushirensis,  p.  454. 
22.  ,,         crenilabris,  p.  455 

23.  „        facensis.  p.  455. 
24.  Cadulus  euloides,  p.  459. 
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6.  Further  Researches  concerning  the  Molluscs  of  the  Great 

African  Lakes.     By  J.  E.  S.  Moore. 

[Received  June  18,  1901.] 

(Plates  XX Y.  &  XXVI.') 

The  interest  which  attaches  to  the  Gasteropoda  belonging  to  what 
I  have  termed  the  halolimnic  fauna  of  Lake  Tanganyika  lies,  one 
may  say  almost  primarily,  iu  the  fact  that  these  molluscs,  like  the 
remaining  organisms  contained  in  the  llaloinnnic  series,  are  to  be 
found  nowhere  outside  Lake  Tanganyika,  so  far  as  is  at  present 
known. 

Of  these  Gasteropoda  indigenous  to  Lake  Tanganyika,  there  are 
now  known  to  be  at  least  fourteen  very  distinct  types,  and  these 
have  in  consequence  received  the  following  generic  and  specific 
names  : — 

Typhohia  Smith. 
Bathanalia  Moore. 

Kytra  Moore. 
Limnotroclms  Smith. 

Tanganyicia  Cross. 
Stanley  a  Bourg. 
Paramelania  damoni  Smith. 

Paramelania  crassigran ulata  Smith. 
Bythoceras  iridescens  Moore. 
Bythoceras  sp.  indet. 

Syrnolopsis  Smith. 
Spekia  Woodw. 
Melania  admirabilis  Smith. 

Nassopsis  Smith. 
The  existence  of  so  many  different  forms  of  prosobranchiale 

molhisca  in  any  freshwater  lake  would  be  a  most  remarkable 
fact  ;  but  when,  as  in  the  case  of  Tanganyika,  we  find  that  these 
fourteen  distinct  forms  are  not  only  peculiar  to  Tanganyika,  but 
that  they  also  co-exist  in  that  lake  together  with  the  somewhat 
numerous  gasteropodous  genera  characteristic  of  the  fresh  waters 
of  Africa  in  general,  the  subject  becomes  one  which  is  of  peculiar 
interest  and  worthy  of  the  closest  study. 

Besides  the  fourteen  molluscan  types  which  I  have  just  named, 
it  was  found,  during  the  eleven  months  which  I  spent  on  or  about 
the  lake,  that  there  exist  also  in  Tanganyika  representatives  of  the 

following  gasteropodous  forma  : — 
Ampullaria. 

Lanieh  ■. 
Physopsis. 
Planorbis,  one  or  two  Bpecies, 
Mk  lania,  several  rariel  ies. 
.v,  othauma. 

I  Impara. 

1   For  explanation  of  the  Plates,  iee  p.  170, 
Kool.  Soc.     L901,  Vol.  II.  No.  X  \  XL         31 
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This  second  list  of  molluscs,  it  will  be  seen,  constitutes  a  scries 
which  we  might  and  should  expect  to  lind  in  any  of  the  great  lakes 

■with  which  naturalists  are  acquainted,  in  any  of  the  tropical  and 
subtropical  portions  of  the  earth  :  and  there  is  not  the  slightest 
doubt  that  the  specific  forms  which  now  represent  these  typical 
freshwater  genera  of  Gasteropods  in  Tanganyika  are  very  closely 
similar  to  the  specific  forms  which  represent  the  same  genera, 
well,  let  us  say,  in  the  lakes  and  rivers  of  the  American  continent. 

On  my  first  expedition  to  the  African  interior  I  spent  about 
two  months  on  Lake  Nyasa  and  about  a  week  on  Lake  Shirwa, 
and  during  this  journey  I  convinced  myself  that  these  two 
southern  representatives  of  the  African  equatorial  freshwaters 
contained  nothing  but  the  foilo.ving  gasteropodous  forms  : — 

Ampullaria.  lAmncea. 
Lanistes.  Melania. 

l'liysopsis.  Vivipara. 
1'lanorbis.  Bythinia. 
Isadora. 

Similar  observations  bad  already  been  made  by  several  careful 
observers  like  Sir  John  Kirk,  Mr.  Crawshay,  and  others.  On  the 
second  Tanganyika  expedition  I  again  visited  Lake  Nyasa,  this 

time  equipped  with  dredging-  and  collecting-gear  of  all  sorts, 
and  1  was  consequently  able  to  examine  t  he  deep  floor  of  the  lake  ; 
but  beyond  an  occasional  Melania,  generally  dead,  I  found  no  life 
on  the  vast  mud  plains  which  form  the  floor  of  the  Nyasa  Lake, 
and  which  in  some  places  are  over  a  thousand  feet  below  the  level 
of  the  sea.  These  plains  were,  so  far  as  living  things  go,  fresh- 

water deserts.  It  will  thus  be  seen  that  the  work  accomplished 
in  Lake  Nyasa  during  the  second  Tanganyika  expedition  certainly 
extended,  but  at  the  same  time  entirely  confirmed,  the  conclusions 
at  which  we  had  already  arrived  during  the  first. 

From  a  comparison  of  these  lists,  it  will  be  seen  that,  so  far 
as  the  Gasteropods  are  concerned,  the  fauna  of  Nyasa  and 
Shirwa  is  represented,  and  indeed  fully  repeated,  in  Tanganyika  ; 
and  judging  from  these  observations  themselves,  and  from  what  we 
already  knew  of  the  freshwater  fauna?  in  Africa,  far  to  the  south 
and  far  to  the  north  of  the  zoologically  unexplored  equatorial 
regions,  I  felt  justified  in  believing  that  the  fauna  of  Nyasa  and 
Shirwa  is  the  typical  fauna  of  the  freshwaters  of  Equatorial 
Africa,  of  the  whole  of  Africa  for  that  matter  ;  and  that  in  Lake 
Tanganyika  this  typical  African  freshwater  fauna  has  had  something 
added  to  it.  At  the  time,  this  conclusion  was  vigorously  opposed 

during  several  discussions  by  Professor  Gregory1,  who,  arguing 
from  what  he  believed  to  be  the  drift  of  geological  observations 
made  at  lhat  time  in  the  African  interior,  declared  his  conviction 

that  when  the  other  great  lakes,  such  as  the  Victoria  Nyanza,  the 
Albert   Nyanza,  and    Lake   Rudolf,    were   explored,  the  peculiar 

1  Moore,  J.  E.  S. :  Proc.  Roy  Boo.  vol.  lxii.  j>.  451. 
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organisms  of  Lake  Tanganyika,  or  forms  closely  allied  to  them, 
would  he  found  in  these  lakes  also.  He  supported  this  view  in  a 
discussion  which  followed  the  reading  of  a  paper  of  mine  at  the 

Koyal  Society,  by  the  fact  that  the  geologists  White  1  and  Tausch.'" had  observed  that  the  shells  of  the  Paramelania  of  Tanganyika 
were  very  similar  to  some  fossil  forms  which  occur  in  the  Upper 
Cretaceous  freshwater  beds  of  North  America  and  Southern 

Europe.  It  was  from  this  single  observation  that  Professor  Gregory, 
with  a  certain  rashness,  drew  the  inference  that  the  halolimnic 

Gasteropods  of  Tanganyika  were  the  remains  of  an  old  freshwater 
fauna,  once  widely  distributed  in  Africa,  and  still  to  be  found  in 
the  more  permanent  great  lakes.  In  opposition  to  this  view,  I 
pointed  out  that  any  conclusions  respecting  the  similarity  of  a  living 
and  extinct  fauna  winch  were  based  upon  a  single  conchological 
correspondence  were  so  very  much  open  to  question,  that  zoologists 
in  general  would  not  accept  them,  whatever  paleontologists  might 
feel  inclined  to  do  ;  and  I  showed  later  that  the  comparisons 
of  White  and  Tausch  are  thrown  completely  into  the  shade  and 
annulled  by  a  much  more  striking  comparison  which  can  he 
made  between  the  whole  of  the  halolimnic  genera  (with  the 
exception  of  Byihoceras)  and  the  shells  which  have  become 
fossilized  among  the  remains  of  the  Jurassic  seas.  Whether  the 
conchological  comparison  of  living  with  extinct  forms  is  in  any 
ease  justifiable  is  a  matter  upon  which  I  have  at  present  no 
opinion ;  but  I  wish  to  make  it  clear  that  whatever  force  there 
may  have  been  in  the  first  comparison  between  one  of  the 
Tanganyika  shells  and  a  certain  freshwater  Cretaceous  form  is 
deficient  when  matched  with  the  comparison  between  the  long 
series  of  halolimnic  Gasteropods  and  a  corresponding  number  of 
the  shells  of  those  species  which  occur  in  the  Jurassic  Seas.  In 
this  comparison,  we  have  evidence  touching  the  origin  and  nature 
of  the  halolimnic  fauna  which  tho  paleontologists  at  any  rate 
must  regard  as  weighty;  for  if  it  is  not,  then  very  many  existing 
paleontological  determinations,  which  rest  upon  a  similar  com- 

parison of  shells,  would  also  be  worthless. 
The  evidence  which  we  require  to  throw  further  light  on  this 

most  interesting  matter  lies  along  two  distinct  lines  of  investi- 
gation. We  must,  in  the  first  place,  ascertain  fully  what  are  the 

morphological  attributes  of  all  the  halolimnic  molluscs,  so  that  we 
can  form  some  idea  as  to  where  in  the  phylogenetic  series  these 
particular  organisms  actually  stand;  and,  secondly,  we  must  get  to 
know  definitely  the  real  facts  of  tho  distribution  of  these  forms 
in  the  African  interior.  After  I  had  returned  from  the  firsl 

Tanganyika  expedition  we  had  obtained  a  certain  hut  an  incomplete 
amotml  of  material  with  which  to  ascertain  the  affinities  of  the 

halolimnic  forms,  hut  for  the  second  line  of  investigation  we  had 
nothing  out   I  he  meagre   observations  to  which    I   have  already 

1   White,  C.  A.:   Pro©,  I  .8    NTat  Mm.  Washington,  [882  p.  98. 
1  Tausch,  J  ■  ■      '    eh,  l:,!.  xliv.  1892,  p  697. 
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referred  respecting  the  non-occurrence  of  any  of  the  halolimnic 
molluscs  in  Lakes  Nyasa  and  Shirwa,  south  of  Tanganyika. 

With  respect,  to  the  actual  affinities  of  the  halolimnic  molluscs, 
I  did  what  I  could  with  the  material  I  had  brought  home  after  my 

first  expedition,  and  the  results  of  these  investigations  have  been 

published  in  a  series  of  papers  in  the  '  Quarterly  Journal  of 
Microscopical  Science  ' ;  but  as  we  had  no  material  for  Ihe  investi- 

gation of  the  type  of  the  genus  Paramelania  itself,  and  only  one 
defective  specimen  of  IAmnotrochus  ihomsoni,  no  representatives  of 
Kytra  and  Stanley  a  nor  of  Melania  admirabiUs,  it  is  obvious  that  the 
investigations  of  these  forms  which  have  already  been  published 
were  still  somewhat  incomplete.  We  have,  however,  now,  as  a 
result  of  the  second  Tanganyika  expedition,  ample  material  for  the 
complete  investigation  of  every  one  of  the  halolimnic  types. 

Some  portion  of  the  necessary  work  was  accomplished  while  T 
was  on  Tanganyika,  with  fresh  material,  and  at  different  times  during 
our  journey  when  time  and  opportunity  arose;  and  although  the 
observations  upon  the  fuller  material  now  acquired  have  tended  to 

show  that  the  morphological  affinities  of  those,  halolimnic  Gastero- 
poda which  I  have  already  described  are  practically  correct,  yet  at 

the  same  time  it  has  become  obvious  that  our  conception  of  the 

different  groups  into  which  the  halolimnic  Gasteropoda  can  be  split 
will  have  to  be  entirely  changed. 

It  may  be  remembered  that,  in  a  paper  already  published  ', 
I  found  that  the  anatomical  peculiarities  of  Bythoeeras  were 
those  of  a  fairly  primitive  cirithoid  form,  and  that  there  were  at 
t he  same  time  details  in  the  radula  of  this  animal  and  in  certain 

other  portions  of  its  anatomy  which  proclaimed  a  very  near 

affinity  with  the  Tympanotomus  examined  by  Bouvier2.  From 
the  minute  similarity  in  shell-structure  which  subsists  between 
Bythoeeras  and  Paramelania  damoni,  I  inferred  that  the  latter  had 
the  anatomical  characters  of  Bytlioceras,  although  I  had  at  the  time 
no  anatomical  material  wherewith  to  check  this  conclusion.  On 

the  present  journey,  however,  I  have  obtained  abundant  materia! 
for  the  complete  anatomical  investigation  of  both  Paramelania 
damoni  and  Paramelania  crassigranulata,  as  well  as  of  a  new  form 
the  conchological  characters  of  which  lie  halfway  between  those 
of  Bythoeeras  howesi  on  the  one  hand  and  those  of  Paramelania 

damoni  on  the  other.  All  these  animals  have  the  peculiar  cirithoid 
organization  in  general,  and  the  particular  features  appertaining  to 
their  radula?  and  nerves,  which  are  to  be  found  in  Tympanotomus, 
and  which  seem  to  indicate  that  all  these  forms  have  direct 

phylogenetic  relationships  with  that  marine  type. 
These  forms,  then,  BytJioceras  iridescens,  Paramelania  damoni, 

and  Paramelania  crassigranulata,  constitute  a  group  of  closely 
related  forms  which  are  distinguished  from  all  the  other  members 
of  the  halolimnic  series,  and  may  be  described  as  the  Paramelania 

group. 
1  Moore,  J.  E.  S. :  Journ.  Micr.  Sci.  vol.  xli.  p.  314,  and  vol.  xlii.  p.  155. 
2  Bouvier,  E.  L. :  Ann.  Sci.  Nat.  Zool.  iii.  1877,  pp    125-131. 
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Not  very  far  removed  from  this  group,  and  standing  somewhat 

in  the  manner  of  a  stepping-stone  between  it  and  Ih/phobia,  we 
have  the  genera  Tanganyicia  and  Giraudia,  both  molluscs  which 
have  a  oirithoid  organization,  and  the  only  members  of  the 

haloliinnic  group  which  could  be  considered  under  any  circum- 
stances as  nearly  related  to  Melania  ;  that  is,  if  the  organization  of 

Mt  lania  amarula,  Lamarck's  type  of  the  genus,  is  considered  typical 
of  that  group.  Tanganyicia  and  Giraudia  are,  however,  not  so 

closely  related  to  Melanin  amarula  as  Gerithium  l  vulgatum  is,  for 
they  possess  the  remarkable  brood-pouches  which  I  have  described, 
features  which  are  quite  peculiar  to  themselves  and  to  certain 

widely  divergent  molluscan  types.  Their  stomachic  apparatus  is 

also  characterized  by  the  presence  of  crystalline  style-sacs  and 
crystalline  styles.  These  molluscs  form,  then,  a  second  subgroup 
of  the  haloliinnic  series  which  we  may  call  the  Tanganyicia  group. 

Next  to  them  we  come  to  the  unique  Typbobias,  the  anatomy 

of  which  I  have  described  fully  in  the  case  of  Typhcibia  hoarii3 and 
BaihanaUa  howesi.  Their  organization  is  unquestionably  similar 
to  that  of  the  Aporrhaidse,  the  Strombida?,  and  the  Xenophorida\ 
all  typical  and  fairly  old  marine  molluscan  types,  which  are 
closely  connected  together,  although  Xenophora  has  probably, 
from  conchological  considerations,  not  hitherto  been  regarded  as 

nearly  approaching  either  Aporrhais  or  Strombus.  Like  the 
marine  types,  the  Typbobias  are  characterized  by  their  radulae, 
their  nervous  system,  and  the  presence  of  crystalline  styles 

and  style-sacs  in  their  stomachic  apparatus,  as  well  as  by  their 
reproductive  organs.  But  it  will  be  observed  that  they  lack  the 

peculiar  specialization  of  shell,  foot,  and  operculum  which  cha- 
racterise the  modern  representatives  of  this  great  group  in  the  sea, 

6uch  as  Strombus,  Pteroceras,  Aporrhais,  and  Xenophora. 

During  the  second  Tanganyika  expedition,  I  obtained  for  the 
first  time  abundant  material  for  the  study  of  the  two  unique  shells 

Limnotrochus  thomsoni  and  Kytra  Tdrki  (JP1.  XXVI.  tig.  2) ;  and  it 
is  extremely  interesting  to  find  that  these  two  utterly  enigmatical 

Lake-forms  are  both  close  allies  of  the  Typbobias  themselves.  The 
genus  Typhobia,  together  with  the  genera  Bathanalia,  Limnotrochus^ 
and  Kytra  (PL  XXVI.  fig.  2),  therefore  make  up  a  fourth  group, 
which  L  shall  speak  of  as  the  SCromboid  section  of  the  balolimnic 
molluscs. 

The  remaining  haloliinnic  genera  are  SpeJeia  and  Nassopsis. 

The  first  of  these, SpeJeia,  is,  as  I  have  shown,  a  Naticoid,  which 
appears  From  the  minute  details  of  its  nervous  system  to  be  a 
simplified  LameUaria  without  the  specialization  of  the  shell  and 

mantle  peculiar  to  thai  form.  SpeJeia,  then,  constitutes  in  itself  a 

Naticoid  section  of  the  balolimnic  molluscs.  \\'c  have  then  lastly 
Na$80psis\    and    this    form,   as    I    have   shown,   hears   no   proximate 

relationship   either   to  any  forms    living   in  the  sen   or   to   the 
Axchitenioglossate  types,  such  as   Vivipara,  which  inhabit   fresh- 

1   rro.\  Roy.  Boc.  rol.  lxii.  p.  151 . 
3  :  Qu.  Jen.-      '         3d.  vol.  xh.  p.  181 
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water.  It  is,  however,  in  its  organization,  as  I  have  already 
shown,  an  extremely  primitive  Tamioglossau,  and  forms  in  itself 
one  of  the  few  Architssnioglossotes  of  which  we  have  any 
knowledge.  Prom  anatomical  considerations  alone  it  would  be 
extremely  difficult  to  discover  the  nearest  allies  which  Nassopsis 
has  or  did  possess  ;  and  the  only  clue  we  have  to  its  past  ancestry 
is  the  highly  remarkable  and  interesting  fact  that  the  numerous 
varieties  of  its  shell,  for  which  the  genus  is  famous,  correspond 
in  a  specific  sense  with  the  different  species  of  Purpurina  of  the 
old  Jurassic  seas.  From  the  primitive  anatomical  characters  of 
Nassojisis  and  from  the  correspondence  of  its  shell  with  those 
of  the  Purpurinas,  it  would  appear  probable  that  this  mollusc  is 
the  sole  survivor  of  a  primitive  and  extinct  marine  stock. 

Lastly,  we  have  to  consider  that  peculiar  mollusc  from  Tan- 
ganyika which  [Smith  described  under  the  name  of  Neoihauma. 

Is  Neoihauma  (PI.  XXV.  figs.  1,  4,  &  PL  XXVI.  tigs.  1,3,  4,  5,  6) 
a  Vivipara  or  not?  When  first  examined,  this  mollusc  would 
certainly  be  taken  for  a  Vivipara,  and  there  is  no  question 
that  it  is  a  close  ally  of  those  Viviparas  with  which  we  are 
anatomically  acquainted,  but  it  differs  in  one  very  remarkable 
feature  from  all  the  Viviparas  which  have  hitherto  been  examined. 
It  may  be  remembered  that  Bouvier  has  described  the  Viviparas 
as  being  characteristically  dyaloneurous  in  the  arrangement  of 

their  nervous  system  (PI.  XXV.  fie:.  5) — that  is,  the  pallial  nerve, 
which  springs  from  the  supra-  and  sub-intestinal  ganglia,  unites 
with  a  branch  emanating  from  the  right  and  left  pleural  ganglia  ; 
and  it  may  be  remembered  that  the  deviations  that  Bouvier  noticed 
from  this  type  of  arrangement  were  constituted  in  different 
molluscs  by  a  direct  union  of  the  nerve  springing  from  the  right 
pleural  ganglion  not  with  the  pallial  nerve  in  the  body-wall,  but 
with  the  sub-intestinal  ganglion  itself.  This  zygoneurous  deviation 
from  the  dialoneurous  condition  of  things  in  the  ordinary  Fivipara 
has  hitherto,  invariably  I  believe,  been  found  either  only  on  the 
right  side  or  on  both  sides  of  the  nervous  system  ;  and  it  is  therefore 
extremely  interesting  to  note  that  Neothauma  presents  us  with  a 
Vivipara  possessing  a  single  zygoneurous  connection  on  the  left 
and  the  normal  dialoneurous  relationship  of  the  nerves  upon  the 
right  (compare  PI.  XXV.  figs.  4  &  5). 

So  much  for  the  affinities  of  t  he  halolimnic  molluscs  as  proclaimed 
by  their  anatomy.  It  will,  I  think,  be  readily  conceded  that,  after 
what  has  been  said,  it  is  difficult,  or,  I  may  say,  impossible,  to 
view  these  extraordinary  molluscs  as  either  the  forerunners  or  the 
derivatives  of  the  freshwater  molluscs  which  we  find  in  the  lakes 

and  rivers  all  over  the  world  today.  They  are,  however,  readily 
intelligible  if  we  regard  them  as  the  forerunners  of  several  marine 
groups,  such  as  the  Strombidae,  the  Naticas,  and  the  early  Ciriths, 
to  which  I  have  referred.  They  have  the  organization  which  we 
should  ascribe  to  the  ancestors  of  these  groups,  and  their  ancestors 
lived  some  time  or  other  in  the  sea  before  their  present  representa- 

tives took-  shape.     So  far,  then,  as  the  first  line  of  investigation  is 
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concerned,  which  I  indicated  as  probably  able  to  throw  light  upon 
the  validity  of  the  comparison  of  the  halolimmic  molluscs  with  those 
of  the  Jurassic  seas,  we  see  that  the  results  of  the  morphological 
examination  of  the  halolimmic  molluscs  are  in  exact  accordance 

with  such  a  view  ;  they  are,  in  fact,  exactly  what  we  should  expect 
if  the  comparison  be  sound. 

It  now  remains  therefore  to  follow  out  the  second  line  of  inves- 
tigation, and  to  study  the  observations  which  have  been  made 

during  the  second  Tanganyika  expedition  respecting  the  Mollusca 
which  are  to  be  found  in  the  other  great  African  Lakes  besides  Tan- 

ganyika and  ]NTyasa.  I  may  preface  this  part  of  the  enquiry  with 
the  remarks,  that  if,  according  to  Professor  Gregory's  supposition, 
the  halolinmic  fauna  is  the  relic  of  an  ancient  freshwater  fauna, 
this  old  fauna  ought  to  appear  in  some  of  the  other  lakes  besides 
Tanganyika,  or  we  shall  be  forced  to  suppose  that  it  has  been 
destroyed  in  every  other  African  lake  by  catastrophes  of  one  sort 
or  another,  a  supposition  which  is  sufficiently  improbable.  But 
even  supposing  such  a  series  of  catastrophes  to  have  occurred,  it 
is  quite  clear  that  the  halolinmic  fauna,  if  it  is  the  ancient  fresh- 

water fauna  of  the  continent,  will  be  found  in  the  old  lake-deposits 
which  are  met  with  all  over  the  African  interior.  If  it  does  not 

occur  in  any  of  the  other  African  lakes,  and  is  not  to  be  found  in 

the  old  lake-deposits,  then  we  may  dismiss  the  idea  of  its  being  an 
old  freshwater  fauna  on  this  account  alone,  as  such  a  supposition 
is  in  that  case  void  of  any  evidence  whatever. 

In  order  to  examine  as  many  lakes  as  possible,  the  second 
Tanganyika  expedition,  after  visiting  Nyasa  and  Tanganyika, 
passed  northward  to  Lake  Kivu.  During  this  jouruey  it  was 
found  that  Tanganyika  had  at  one  time  extended  far  beyond  its 
present  northern  limit,  for  the  floor  of  the  great  valley  was  com- 

posed of  old  lake-deposits,  containing  the  fossilized  remains  of 
shells  similar  to  those  now  living  in  Lake  Tanganyika  itself. 
Beyond  these  deposits,  the  floor  of  the  valley  was  greatly  raised  and 
was  found  to  be  composed  of  old  eruptive  granitoid  rock-ridges;  on 
these  there  were  no  traces  of  any  lake-deposit  ever  having  rested, 
and  beyond  these  ridges,  at  an  altitude  of  four  thousand  eight 
hundred  and  odd  feet  above  the  level  of  the  sea,  there  exists  Lake 
Kivu,  the  outlet  of  which  flows  over  the  top  of  the  ridges  in 
question  into  Lake  Tanganyika,  in  the  shape  of  the  Itusisi  river. 
]n  Kivu  we  found  no  traces  of  the  halolinmic  molluscs,  or  indeed 
of  any  of  the  halolinmic  animals  whatever,  the  fauna  being 
simply  that  of  a  typical  tropical  pond,  the  gaeteropodous  section 
of  it  being  represented  by  the  following  generic  forms  : — 

Bythinia. Mi  hi  II  i a  . 

Planorbit. 
Limneea, 

At  the  north  end  of    Lake  Kivu  the  greal  valley  of   the  lake,  [g 
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blocked  again  by  a  high  transverse  dam  running  from  east  to 
west,  which  is  formed  by  the  active  volcanoes  of  the  Mfnmbiro 
range.  On  the  northern  slopes  of  this  range  there  are  to  he  found 
in  places  underlying  the  modern  ashes  and  lava,  which  have  been 
piled  upon  them,  old  iake-depositB,  and  in  these  there  are  shells 
specifically  identical  with  those  in  Lake  Kivu.  Northward,  these 
old  lake-deposits  run  under  and  become  the  floor  of  the  Albert 
Edward  Nyanza,  and  in  this  lake  there  are  to  be  found  among  the 
Mollusca  the  following  gasteropodous  forms  : — 

Vivipara. 
Melania. 
Flanorbig. 
Limncea. 

Byihinia. 

And  to  these  there  is  here  added  one  small  shell  which  at  first 

sight  I  took  to  be  a  heavily-built  Planorbis,  but  which  is  in  reality 
a  modified  Melania.  The  Albert  Edward  Nyanza  is  on  the  Nile 
watershed,  and  the  outlet  of  the  lake  appears  as  the  Semliki  river, 
along  the  whole  course  of  which  there  are  old  lake-deposits,  con- 

taining shells  which  are  specifically  identical  with  those  living  in  the 
Albert  Edward  Nyanza.  The  .Semliki  river  Hows  into  the  Albert 
Nyanza,  and  in  this  lake  there  appear  the  following  gasteropodous 
molluscs  : — 

Vivipara. M,  lania. 

Planorbis. 
Limnaa. 

Byihinia. 

The  planorbid-looking  Melania  of  the  Albert  Edward  Nyanza 
is  here  wanting,  but  it  is  probably  actually  replaced  by  a  keeled 
melanoid. 

It  is  thus  obvious  that  from  Tanganyika  throughout  the  long 
series  of  lakes  north  of  it,  as  far  as  the  waters  of  the  Upper  Nile, 
there  are  710  traces  whatever  of  the  balolimnic  fauna.  And  when 

we  turn  from  this  series  of  lakes  east  and  traverse  the  steppes  of 
Uganda  to  the  Victoria  Nyanza,  we  find  that  this  lake  also  tells 
the  Bame  story,  the  gasteropodous  genera  which  have  hitherto  been 
recorded  in  it  being  the  following:— 

Vivipara.  Lanistes. 
Melania.  Amputtaria. 
Planorbis.  Ancylug. 
Limnaa.  Physopsis. 
Bythinia.  Isodora. 
Cleopatra. 

Passing  to  the  east  of  the  Victoria  Nyanza.  the  Tanganyika 
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expedition  crossed  the  Mau  Plateau  and  again  descended  into  the 
lesser  and  more  eastern  series  of  faulted  valleys  in  which  Lakes 
Baringo,  Naivasha,  Rudolf,  and  several  minor  pools  and  marshes 
occur.  The  fauna  of  Lake  Baringo  had  already  been  examined  by 
Dr.  Gregory,  and  the  molluscan  fauna  in  this  and  the  minor  lakes 
which  occur  in  the  same  district  are  similar  in  kind  to  those  which 

are  to  be  found  in  the  Victoria  Nyanza  itself.  So  also  with  respect 
to  the  larger  lakes  Stephanie  and  Rudolf,  which  lie  to  the  north, 
we  have  now  the  evidence  of  various  explorers  which  makes  it 
quite  certain  that  nothing  of  the  nature  of  the  remarkable  halo- 
limnic  Gasteropods  occurs  in  either  of  them. 

To  sum  up,  all  the  evidence  which  has  recently  been  collected 
with  respect  to  the  following  lakes — Shinva,  Xyasa,  Rukwa,  Ban- 
gweolo,  Moero,  Tanganyika,  Kivu,  the  Albert  Edward  Nyanza,  the 
Albert  Nyanza,  the  Victoria  Nyanza,  Lake  Baringo,  and  Lake 
Rudolf — declares  in  the  most  emphatic  manner  that  the  halolimnic 
Gasteropods,  and.  indeed,  the  whole  halolimnic  fauna,  is  found  no- 

where beyond  the  coufines  of  Lake  Tanganyika  itself,  nor  have  the 
prolonged  and  tedious  examinations  which  I  have  made  among  the 
numerous  old  lake-deposits,  like  those  which  occur  at  a  considerable 
elevation  north  and  west  of  Xyasa,  all  about  Lake  Kivu,  on  the 
plains  between  Kivu  and  the  Albert  Edward  Nyanza,  in  the  Semliki 
Valley,  and  in  the  neighbourhood  of  the  Albert  Nyanza,  revealed 
any  traces  whatever  of  the  past  existence  of  these  forms.  On  the 
other  hand,  a  very  superficial  examination  of  the  old  lake-beds 
which  have  been  at  one  time  part  of  Tanganyika  itself,  like  those 
v  hich  occur  near  the  outlet  of  the  lake,  at  Masswa  on  the  west  coast 
and  beyond  its  northern  extremities,  is  all  that  is  needed  to 
demonstrate  the  former  presenceof  these  forms  in  abundance  in  such 
districts.  I  think  therefore  that  I  am  now  justified  in  putting  it 
forward  as  a  demonstrated  couclusiou,  that  the  halolimnic  fauna 

neither  is,  nor  ever  has  been,  present  in  any  of  the  districts  sur- 
rounding the  numerous  and  wide!}'  separated  lakes  which  I  have 

just  named.  The  recently  accumulated  facts  regarding  the  dis- 
tribution of  the  African  freshwater  mollusca  show  that  there  is  in 

the  lakes  which  now  exist,  and  has  been  in  those  lakes  and  rivers 
which  have  long  since  vanished,  a  fauna  similar  to  that  which  now 
generally  survives;  and  thus  the  evidence  which  the  facts  of 

distribution  reveal  is  in  no  way  opposed  to  the  view'  that  the 
halolimnic  fauna  is  something  exotic  which  has  been  added  to 
the  ordinary  freshwater  fauna  in  the  case  of  Tanganyika.  It 
offers  no  support  whatever  to  the  view  that  the  halolimnic  fauna 
is  the  relic  of  an  old  freshwater  stock.  On  the  other  hand,  the 
fad  9  directly  militate  against  this  view,  u  it  1 1  the  cumulal  ive  force 
of  negative  appearances.  They  are  in  qo  way  opposed  to  our  accept- 

ance of  the  clue  which  is  afforded  as  to  the  nature  and  origin  of 
the    halolimnic  fauna    by   the    similarity   of   the    halolimnic   shells 
to  those  which  occur  in  the  Jurassic  Seas.     On  the  other  hand, 

they  are  exactly  in  accord  with  such  a  view. 
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EXPLANATION  OF  THE  PLATES. 

Plate  XXV. 

Fig.  1.  The  mantle-cavity  of  Neothauma  seen  from  front  and  showing  contents. 
The  ridge  marked  B.r,  is  very  strongly  developed  and  functions  as  a 
protection  to  the  gill  during  the  partial  occlusion  of   the  gill-chamber 
during  the  development  of  the  relatively  enormous  young.      Compare 
Plate  XXVI.  fig.  3. 

Fig.  2.  The  buckle-mass  and  salivary  glands  of  Neothauma.    x4. 
Fig.  3.  Dissection  of  the  mantle  of  Vivipara  vivipara  female,  made  to  show  the 

presence  of  the  less-developed  ridge  R.r.,  homologous  with   that   of 
Neothauma.    x2. 

Fig.  4.  The  nervous  system  of  Neothauma  dissected  from  above  and  showing  the 

zygoneurous  connection  between  the  pleural  ganglion  and  the  sum' t- 
intestinal  ganglion  on  the  left.     x4. 

Fig.  5.  Dissection  of  the  nervous  system  of   Vivipara  vivipara,  showing  the 
normal  dyaloneurous  condition  of  the  nerves  on  both  sides,    xti. 

Plate  XXVI. 

Fig.  1.  Lateral  view  of  the  nervous  system  of  Neothauma,  showing  the'  zygo- 
neurous  connection  and  the  generally  detatched  condition  of  all  the 

ganglia,  viewed  from  the  left. 
Fig.  2.  Living  specimen  of  Kytra  kirki,  dredged  in  Tanganyika,  at  Masswa,  in 

twenty-five  fathoms  of  water. 
Fig.  3.  Partially  dissected  female  Neothauma,  showing  young  being  developed 

mi  situ. 

Figs.  4, 5,  &  6.  Three  marked  varieties  of  the  shell  Neothauma,  which  are  found—  - 
(4)  at  the  south,  (5)  in  the  middle,  and  (6)  at  the  north  end  of  Tan- 

ganyika.    Natural  size. 

Reference  letters  to  figures  in  the  Plates. 

A.  Anus.  R.  Renal  aperture 
B.e.  Buckle-commissure. 
27.WI.  Buckle-mass. 
C.g.  Cerebral  ganglion. 
L.c.  Labial  commissure. 
O.t.  Otocyst. 

O.s.  Osphradium. 
Tl.ij.  Pleural  ganglion. 

R.r.  Respiratory  ridge. 

S.i.g.  Supra-inte.stinal  ganglioi 
T.  Tentacle. 

V.g.  Visceral  ganglion. 
Y.  Young  of  Neothauma. 
Z.  Zvgoneural  commissure. 

November  19,  1901. 

William  Bateson,  Esq.,  M.A.,   F.B.S.,  Vice-President, 
in  the  Chair. 

The  Secretary  read  the  following  reports  on  the  additions  made 

to  the  Society's  Menagerie  during  the  months  of  June,  July, 
August,  September,  and  October,  1901  : — 

The  number  of  registered  additions  to  the  Society's  Menagerie 
during  the  month  of  June  was  418,  oE  M'hich  85  were  by  presen- 

tation, 86  by  birth,  11  by  purchase,  and  236  were  received  on 
deposit.  The  number  of  departures  during  the  same  period,  by 
death  and  removals,  was  172. 

The  number  of  registered  additions  to  the  Society's  Menagerie 
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during  the  month  of  July  was  255,  of  which  90  were  by  presen- 
tation, 23  by  birth,  8  by  purchase,  14  were  received  in  exchange 

and  114  on  deposit.  The  number  of  departures  during  the  same 
period,  by  death  and  removals,  was  247. 

Amongst  the  additions  special  attention  may  be  called  to  the 
large  series  of  Indian  Birds  new  to  the  Collection,  lately  presented 
by  Mr.  E.  W.  Harper,  E.Z.S.,  of  which  a  fresh  consignment  was 
received  on  the  27th  July. 

The  registered  additions  to  the  Society's  Menagerie  during  the 
month  of  August  were  173  in  number.     Of  these  62  were  acquired 
by  presentation,  10  by  purchase,  IS  were  born  in  the  Gardens, 
and  83  were  received  on  deposit.  The  number  of  departures 
during  the  same  period,  by  death  and  removals,  was  183. 

The  number  of  registered  additions  to  the  Society's  Menagerie 
during  the  mouth  of  September  was  273,  of  which  121  were  by 
presentation,  1  by  purchase.  3  were  born  in  the  Gardens,  and  148 
were  received  on  deposit.  The  number  of  departures  during  the 
same  period,  by  death  and  removals,  was  159. 

Amongst  the  additions  attention  may  be  called  to  another  con- 
signment of  Indian  Birds,  presented  by  Mr.  E.  W.  Harper,  F.Z.S., 

on  Sept.  21st,  and  to  a  Nilyiri  Thar  {Hemitragus  hylocrius)  and  two 
Malayan  Wrinkled  Horubills  (Ehytidoceros  undulatas),  deposited 
Sept.  24th,  both  of  which  are  new  to  the  Collection. 

The  number  of  registered  additions  to  the  Society's  Menagerie 
during  the  month  of  October  was  177,  of  which  27  were  acquired 
by  presentation,  22  by  purchase,  02  were  received  on  deposit  and 
66  in  exchange.  The  number  of  departures  during  the  same 
period,  by  death  and  removals,  was  172. 

The  Secretary  stated  that  Col.  B.  Mabon,  the  Governor  of  the 

Anglo-Egyptian  Province  of  Khordofan,  had  kindly  offered  to 
present  to  the  Society  a  pair  of  young  Giraffes  (Qiraffa  camelo- 
pardalkt),  which  at  the  time  of  his  last  letter  (Sept.  loth)  were 
at  El-Obeid,  but  which  he  was  ready  to  send  to  Khartoum  for 

the  Society's  convenience.  At  Khartoum  Mr.  A.  L.  Butler,  F.Z.S., 
Superintendent  of  the  Sudan  Wild  Animal  Department,  had  kindly 
offered  to  take  charge  of  the  Giraffes  for  the  winter,  and  arrange- 

ments were  now  being  made  to  bring  them  home  next  spring, 
either  via  Suakim  or  via  Cairo.  As  regards  the  Cairo  route  there 
was  some  difficulty  at  present,  because  the  importation  of  live 
ruminants  into  Egypt  from  the  Sudan  was  prohibited  on  account 
of  cal  i  La-plague. 

M  r.  Sclateralso  mentioned  thai  he  had  lately  seen  in  the  Imperial 
Menagerie  at  Schonbrun  (near  Vienna)  a  young  male  and  two 
young  female  Giraffes  from  the  Sudan,  which  had  been  presented 
to  thai  Menag  irie  by  sir  Rudolf  si  at  in,  K.C.M.t  i.,  and  forwarded 
by  Suakim,  and  thai  I  [err  Menges  the  dealer  (of  Limburg)  bad  also 
received  a  pair  of  young  Giraffes  by  the  same  route  lasl  year,  so 
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thai  it  was  evident  that  the  supply  of  Giraffes  from  the  Sudan, 
which  had  been  so  long  stopped,  was  again  commencing. 

The  Secretary  laid  on  the  table  a  small  collection  of  Mammals 
in  spirit  presented  to  the  Society  by  M.  Constantin  Satunin, 
C.M.Z.8.,  which  it  was  proposed  to  transfer  to  the  British  Museum 
(Natural  History),  and  read  the  following  note  on  it  prepared  by 
Mr.  <  Udfield  Thomas,  F.Z.S.  :— 

The  collection  of  Mammals  from  Mt.  Ararat  and  the  Caucasus, 
•nted  to  the  Society  by  M.  C.  Satunin,  consists  of  examples 

of  Erinaeeut  calligoni  Satunin  and  AUactaya  aralychensii  Sat., 
from  Aralych,  near  Mt.  Ararat;  examples  of  Mesoericetus  Tcoenigi 
Sat.  and  Allactaga  williamai  Thos.,  from  the  Ararat  Range  :  and  of 

Allactaga  elatt  r  caucasica  f^eh.v.,ATIactagulu8  acontion  Pail./  'ricetidus 
pJiants  Pall.,  Ellobius  lutesceru  Thos.,  and  Mesocricettu  raddei  Nehr., 
from  various  Localities  in  the  Caucasus. 

All  these  specimens  will  be  very  acceptable  to  the  Museum, 
dally  those  that  represent  species  described  by  M,  Satunin,  these 

being  all  new  to  the  collection. 

Mr.  Sclater  exhibited  and  marie  remarks  on  some  mounted  heads 
of  Antelopes  obtained  by  Sir  William  Garstin  in  the  Sudan  and 

belonging  to  the  following  species  :  —  Gazella  rti/ffrons,  Cdbus  mafia, 
and  Tragdaphus  drcula  :  also  a  fine  mounted  h^ad  of  the  Bed- 
necked  Gazelle  (GazeUa  ruficollis)  (probably  from  Dongola)  belong- 

ing to  Major  Wilkinson,  the  first  head  that  he  had  seen  of  this 
species  acquired  in  recent  times. 

Mr.  Lydekker,  on  behalf  of  the  President,  exhibited  a  photograph 

in  illustration  of  the  fact  that  the  stags  of  Pc-re  David's  Deer 
(  Elaphuru*  davidianus)  shed  and  renew  their  antlers  twice  annually. 
<  >ne  pairof  these  appendages  was  stated  to  be  grown  in  the  breeding- 
season,  and  the  other  pair  half  a  year  later. 

Prof.  E.  Kay  Lankester,  M.A..  LL.D.,  F.E.S.,  Director  of  the 
Natural  History  Departments  <>i  the  British  Museum,  read  a  paper 

'•  <  )n  Okapia,  a  new  Genus  of  Giraffidae,  from  Central  Africa." 
The  author  described  the  circumstances  under  which  Sir  Harry 

Johnston  had  obtained  the  skin  and  two  skulls  which  formed  the 

subject  of  the  present  memoir.  One  of  the  skulls  undoubtedly 
belonged  to  the  skin — since  the  lower  jaw  corresponding  to  it  was 
still  attached  to  the  integument  when  received  by  Sir  Harry.  The 
specimens  had  been  received  at  Entebbe  (Uganda)  in  March  1901, 
and  arrived  in  this  country  in  July,  a  few  days  before  Sir  Harry 
Johnston  himself  returned  from  Uganda.  They  were  then  briefly 
described  by  Professor  Lankester  at  a  meeting  of  this  Society 
held  on  June  18th  (see  above,  p.  279),  and  the  genus  Okapia 
was  instituted. 

The  present  memoir  contained  a  mon  ription  of  the 



1901.]  -vrracvx  mammal  okapia.  473 

skin,  accompanied  by  a  coloured  figure  of  the  animal  as  mounted 
for  the  Natural  History  Museum  by  Mr.  Rowland  Ward. 
The  two  skulls  were  also  fully  described,  and  figured  in 

careful  drawings  prepared  under  Prof.  Lankester's  direction  by 
Mr.  Grronvold. 

It  was  pointed  out  in  the  memoir  that  while  the  skin  alone  would 

not  justify  the  assumption  thai  the  Okapi  was  a  member  of  the 
Girathda?,  the  skulls  left  no  manner  of  doubt  upon  that  question: 

This  was,  indeed,  perceived  at  once  by  Sir  Harry  Johnston  on 
receiving  the  specimens  in  Uganda.  He  wrote  home  without  delay 
describing  the  Okapi  as  ahornless  Giraffe,  and  suggesting  its  affinity 
to  the  extinct  Helladoiherium  described  by  Gaudry  some  years  ago 
from  the  Miocene  strata  of  Pikermi. 

The  Okapi  could  not,  however,  be  referred  to  the  genus  HeMado- 
iheriwm,  as  it  differed  in  several  important  respects,  which  had  been 

determined  by  Prof.  Lankester  after  an  examination  of  the  original 
specimens  of  that  extinct  form  preserved  in  the  Museum  of  Natural 
History  at  Paris. 

The  characters  of  the  genus  Okapia  as  indicated  by  the  skull  were 
given  in  full  in  the  memoir;  and  a  curious  and  important  minute 
point  of  agreement  with  Giraffa  was  described,  viz.,  the  resemblance 
of  the  canine  tooth  (lower  jaw)  of  the  two  forms.  In  both  genera 
the  canine  was  bilobate,  i.  e.  consisted  of  a  fang  supporting  two 
broad  laminae  or  folia,  lying  side  by  side  in  the  same  plane.  Xo 
other  member  of  the  Pecora  had  a  canine  of  this  form. 

The  absence  of  horns  in  Okapia  was  discussed  at  some  length  by 
the  author.  It  appeared,  from  a  comparison  of  the  dentition  with 
that  of  the  Giraffe,  that  the  specimen  to  which  the  skin  and  larger 

skull  belong  was  about  two-thirds  grown.  There  was  nothing  in 
the  skin  to  indicate  whether  the  specimen  was  a  male  or  a  female. 
The  specimen  measured  six  feet  from  the  occiput  to  the  root  of 
the  tail,  and  stood  four  feet  ten  inches  measured  along  the 
vertical  from  the  fore  foot  to  the  dorsal  mid-line,  the  neck  from  this 

point  on  the  dorsum  to  the  occiput  measured  two  feet  five  inches, 
and  the  head  from  the  occiput  to  the  end  of  the  snout  measured 

twenty  inches.  A  full-grown  specimen  would  probably  lie  half  as 
large  again  in  all  these  measurements:  thus  nine  feel  from  head 
to  tail,  and  seven  feet  high  at  the  shoulder. 

It  was  pointed  out  by  the  author  that  it  was  therefore  possible 

that  tin'  present  specimen  might  be  a  female  two-thirds  grown,  and 
that  there  was  nothing,  so  far  as  the  specimens  went,  to  forbid  our 

supposing  that  the  adult  male  might  be  provided  with  a  pair  of  bony 
outgrowths  on  the  frontal  region  similar  to  those  of  Giraffa.  On 
the  other  hand,  there  did  not  appear  to  beany  statemenl  on  the 

pari  of  tli'-  natives  who  know  the  animal  that  it  possessed  horns  ; 
and  we  had  no  reason  to  consider  il  improbable  thai  a  hornless 

member  of  the  Giraffidae  should  exist  at  the  presi  a1  day  as  in  the 
past,  Bince  hornless  genera  and  species  allied  to  horned  tonus  were 
known  among  tin-  Cervidto,  and  hornless  females  and  vari 
amonesl  the  Bovidae. 
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The  author  briefly  discussed  the  nature  and  origin  of  the  bony- 
growths  on  the  skull  of  the  Giraffes,  to  which  the  name  "  horn  "  was 
commonly  applied.  He  was  of  opinion  that  they  were  multiple  in 
origin,  comprising  occipital,  parietal,  and  orbital  pairs,  as  well  as  a 
median  series.  The  Giraffidaj  were  in  this  respect,  as  in  some  others, 
more  primitive  than  either  the  Cervidsa  or  Bovida?,  in  which  a  single 
pair  of  these  bony  growths  has  become  greatly  specialized,  and 
either  developed  as  naked  antlers,  freed  from  integument  (Cervida?), 
or  cased  over  by  a  protective  corneous  product  of  the  epidermis 
(Bovidse).  There  was  no  sufficient  reason  for  regarding  the  horns 
of  the  recent  Giraffe  as  degenerate,  or  for  supposing  the  Okapi,  if 
hornless,  to  have  descended  from  horned  ancestors.  The  continuity 
in  one  plane  of  the  ba si-cranial  and  basi-facial  axes,  instead  of  the 
meeting  of  the  planes  of  these  two  axes  at  an  angle,  was  a  primitive 
character  presented  by  the  Okapi  and  in  a  less  degree  by  the  Giraffe. 
This  coincidence  of  the  plane  of  the  base  of  the  skull  and  of  the  face 
was  found  also  in  the  more  primitive  Cervidsa  (e.g.  Alas),  but  not  iu 
any  of  the  Bovidce,  where  the  angle  was  very  strongly  marked.  The 
absence  of  the  canine  tooth  in  the  upper  jaw  of  the  Okapi  and  the 
Giraffe  might  be  adduced  as  ground  for  supposing  that  the  horns  had 
been  at  one  time  more  largely  developed  than  at  present,  since  in 
those  Buminantia  which  were  admittedly  in  a  primitive  condition  in 
regard  to  defect  of  horns,  the  upper  canine  teeth  were  large  and 
effective  weapons  (Moschus,  Tragulug,  Vamelus).  It  was,  however, 
maintained  by  the  author  that  it  did  not  appear  to  be  a  legitimate 
inference  that  the  upper  canine  teeth  could  only  disappear  when 
horns  had  taken  their  place  as  weapons,  since  there  were  many 
instances  to  the  contrary  in  the  mammalian  series,  and  it  would 
hardly  be  justifiable  to  suppose  that  Okapia  must  have  descended 
from  a  horned  ancestor  because  the  upper  canines  had  disappeared, 
although  due  weight  should  be  given  to  this  argument. 

This  memoir  will  be  published  entire  in  the  Society's  '  Trans- 
actions.' 

The  following  papers  were  read : — 

1.  On  the  Five-horned  Giraffe  obtained  by  Sir  Harry 

Johnston  near  Mount  Elgon.  By  Oldfield  Thomas, 
F.R.S.,  F.Z.S. 

[Keceived  November  19,  1901.] 

(Text-figures  42-48.) 

Shortly  after  his  discovery  of  the  Okapi,  Sir  Harry  Johnston 

made  an  exploring  trip  to  the  Guas'  Ngishu  Plateau,  just  south-east 
of  Mount  Elgon,  and  found  it  to  be  extremely  rich  in  large  game 
of  all  sorts.  Among  other  animals  he  saw  Giraffes  of  an  un- 

usually large  size,  and  on  killing  some  specimens  for  the  National 
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Museum  he  was  struck  by  the  presence  in  them  of  peculiar  pro- 
jections on  the  sides  of  the  occiput  between  the  ears,  on  which 

account  he  called  the  animal  a  Five-horned  Giraffe,  and  by  this 
name  it  has  been  frequently  spoken  of  in  popular  periodicals. 

To  examine  the  systematic  position  of  this  Giraffe,  and  to  study 
the  origin  and  homologies  of  its  cranial  protuberances  is  the  object 
of  the  present  paper. 

Sir  Harry  Johnston  obtained,  and  has  generously  presented  to 
the  Museum,  skulls  of  two  males  and  two  females,  with  their 

accompanying  head-skins,  and  these  make  a  series  of  remarkable 
value,  as  it  seldom  happens  that  such  large  animals  are  represented 
in  our  Museums  by  more  than  one  or  two  specimens  from  any 
one  place. 

The  character  of  the  markings  in  these  specimens  is  on  the 
whole  very  similar  to  that  found  in  the  Northern  Giraffe,  and 
wholly  unlike  that  of  the  Somali  and  Galla  form  (Giraffa  c.  reti- 

culata de  Wint.).  The  blotches  in  young  specimens  are  reddish 
lawn,  darkening  in  the  centre  to  deep  blackish  brown,  and  this 
darkening  spreads  outwards  in  old  specimens,  until  the  blotches 
are  wholly  blackish. 

The  colouring  is  thus  essentially  similar  to  that  found  in  both 
the  Nubian  and  Southern  Giraffes,  which  in  this  respect  do  not 
differ  materially  from  each  other.  In  the  Southern  animal  the 

darkening  of  the  centres  of  the  blotches  may  be  seen  in  Harris's 
figure  of  the  Giraffe,  while  their  total  blackening  has  been  again 

and  again  observed1. 
The  anterior  median  horn  is  heavily  developed  in  the  males,  and 

even  in  one  of  the  female  skulls  a  separate  ossification  is  present. 

From  this  point  of  view  the  animal  is  distinctly  "  northern " 
rather  than  "  southern." 

The  main  horns  are  large,  and  quite  normal  in  position. 

The  posterior  pair  of  "  horns  " — and  1  use  this  term  because  if 
not  developed  enough  to  be  properly  called  horns  in  themselves, 
they  apparently  correspond  to  what  are  undeniably  horns  in  their 
fossil  relations — prove  unexpectedly  to  be  of  no  importance  from 
the  systematic  standpoint.  For  in  some  degree,  as  will  be  seen 
further  on,  they  are  present  in  all  male  Giraffes,  although  hardly 
perceptible  in  the  Southern  form.  Their  development  goes  pari 
passu  with  that  of  the  anterior  median  horn,  least  developed  in 
<!.  capensis,  most  in  G.  reticulata  and  in  true  0.  camelopardalis,  of 
which  latter  the  Elgon  Giraffe  is  a  particularly  line  representative. 

Th<-  net  result,  Erom  the  specific  standpoint,  of  my  observations 
is  that  the  Elgon  Giraffe  cannot  be  separated  from  the  Nubian  form, 
Qiraffa  camelopardalis;  that  this  latter  grades, in  the  development 

of  it-  anterior  and  posterior  horns,  southwards  through  "  0.  tippt  ls- 
kirchi "'  and  "  Q,  sckiUingsi"1  to  the  Southern  Giraffe,  which 
may  therefore  prove  to   be   only  a   Bubspecies  of  it.     On  the 

jrden  in  Ward's  '  Large  Game  of  Africa,'  p.  LOG    1899). 
•   \|  i  icliie  8B  G<     riat.  Fr.  Berl.  I  398,  p.  78. 
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other  hand,  I  find  that  de  Winton's  G.  c.  reticulata  '  does  not 
appear  to  intergrade  with  the  ordinary  one  at  all,  and  should 
therefore  he  called  a  species,  G.  reticulata,  confined  to  Somali,  the 
Kudulf  region,  and  Northern  British  East  Africa.     I  may  also  add 

Text-fig.  42. 

Head  of  old  male  Five-homed  Giraffe,  showing  the  position  of  the  inizen 
horns.     Sir  H.  Johnston's  Collection. 

that  the  more  skulls  of  Giraffes  that  I  examine  the  more  distinct 

does  the  Western  form,  G.  c.  peralta,  appear  to  be  ;  but  having  no 
further  material  than  the  typical  skull,  I  can  as  yet  add  nothing  to 
my  original  account. 

1  In  Mr.  de  Winton's  admirable  paper  on  Giraffes  ii\  Z.  S.  L897,  p.  273)  all 
the  notes  and  descriptions  of  the  "  Northern  Giraffe"  based  on  Mr.  Neumann's 
Loroghi  Giraffe  really  refer  to  G.  reticulata,  which  was  described  later  as  ;t 
snbspec.es  (Ann.  Mag.  N.  H.  (7)  iv.  p.  211,  1899).  The  asserted  absence  of 

intergradation  in  J'".a.-t  Africa  between  the  "  Northern  "  and  Southern  Giraffes  is 
therefore  to  be  understood  asan  absence  of  intergradation  between  <■ 
and  the  ordinary  form. 
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The  following  are  the  measurements  in  millimetres  of  the  four 

Elgon  skulh,  which  being  all  perfect,  wild-killed  specimens,  fully 
adult,  may  afford  a  standard  for  comparison  with  specimens  from 
other  localities  : — 

(old).        (adult  i. 

Extreme  length  (mesially)         G88  081 

Basal  length       '.    593  598 Greatest  breadth    32]  273 
iXasal  opening,  length  from  gnathion 

to    junction    of    nasals    with    pre- 
inaxilla    157  174 

Do.  breadth    72  To 
Muzzle  to  orbit       386  386 

Distance     between     tips     of     horns 
(centres)       157  176 

Muzzle  to  front  of  anterior  premolar.  .  i'47  L'47 

* 

,. 

642 
622 

."•77 

564 

17'.' 

277 

174 
161 

69 

65 

375 
359 

83 

135 

•J4(l 
l>43 

Secondly  as  to  the  structure,  homologies,  and  evolution  of  the 

posterior  horns,  which,  as  already  said,  are  present  in  some  degree 
in  all  Giraffes,  or  at  least  in  all  male  Giraffes.  These  structures, 
on  the  analogy  of  the  masts  of  a  ship,  it  may  be  convenient  to 

speak  of  as  "  mizen  "  horns  '. 
Externally,  although  of  no  great  length,  even  where  most  de- 

veloped, they  yet  show  a  certain  community  of  structure  with  the 
other  horns,  as  the  hairs  are  similarly  whorled  around  and  over 

them,  and  in  colour,  like  the  other  three,  the}'  are  yellowish  below, 
crowned  with  black  terminally. 

Turning  to  the  skull,  the  first  drawing  (text-tig.  4.*i  p.  478) 
shows  the  back  part  of  the  oldest  male  cranium  of  the  Johnston 

>eries  (that  belonging  to  the  head  shown  in  text-tig.  42,  p.  476). 
A  section  has  been  made  through  the  posterior  projection  to 
show  its  thickness  and  the  extent  to  which  the  cranial  vacuities 

penetrate  it. 
Here  it  will  be  seen  that  the  mizen  horn  is  placed  behind  the 

end  of  the  masseteric  fossa  of  the  parietals.  in  front  and  quite 
clear  of  the  supraoccipital  one  for  the  attachment  of  the  nuchal 
tendons  and  muscles.  The  horn  is  always  just  in  this  position;  and 
u  hen  examined  in  a  young  specimen  (text-fig.    II.  p.    17s  I  appears 
to  '"•  on  the  antero-external  angle  of  the  combined  interparietal 
and  Bupraoccipital,  close  behind  the  parietal  suture.  Bui  in  old 
animals  it  no  doubt  trespasses  on  the  latter  bone. 

Some  sort  of  a  swelling  may  be  perceived  at  this  point  in  every 

male  ( lira  He's  skull,  even  in  such  as  would  be  at  once  said  to  have 
no  mizen  ■•  horns.*1    Taking,  For  instance,  an  old  male  skull  from 

'  The  word  "  posterior"  irould  !><•  fruitful  of  confusion  with  the  main  borne, 
which  are  the  posterior  ones  in  animals  without  misen  borne;  "  oooipital "  is 
equallj  objectionable,  on  aoooun(  >>\'  the  varying  position  with  regard  to  th< 
cranial  bonei  ol  all  three  pain  of  borne;  "  fore,  "  main,"  and  "misen"  can 
L'i\>.  rise  i"  bo  ambiguity. 

Pboo.  Zool.  Soo.— 1901,  Vol.  II.  No.  XXXII.      32 
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Posterior  part  of  the  skull  of  an  old  male  Five-horned  Giraffe.  Johnston 
Collection.  A  section  has  been  made  of  the  nearer  mizen  horn,  so  as  to 
show  the  extent  to  which  the  cranial  vacuities  penetrate  it. 

Text-fig.  44 

Postoro-extcrnal  view  of  the  occipital  region  of  a  young  Giraffe,  showing  the 
swelling  which  represents  the  mizen  horn, 
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South  Africa,  belonging  to  G.  c.  capensis,  the  least  horned  of  all, 
we  shall  find,  if  we  look  at  it  from  the  occipital  aspect,  that 
even  in  this  there  is  a  swelling  which  cannot  be  considered 
as  any  part  of  a  muscular  ridge  or  accessory  projection  (this 

aspect  in  the  five-horned  Giraffe  is  shown  in  text-fig.  45  )l,  and  to 
which  no  homologue  can  be  found  in  the  Ungulates  other  than  the 

Text-hV.  45. 

Occipital  view  of  skull  of  old  male  Five-homed  Giraffe. 
Johnston  Collection. 

Giraffidae.  In  the  Cervidae  and  Bovichr,  however  largely  the  bony 
ridges  may  be  developed,  there  is  just  as  much  bony  surface  as 
may  be  required  for  the  attachment  of  the  nuchal  tendons  and 

muscles,  but  no  more  ",  the  rounded  projection  above  the  muscular 
fossa  in  Giraffidae  being  therefore  of  a  different  nature  to  these 
bony  ridges  and,  as  1  believe,  representing  the  mizen  horns.  In 
the  Okapi  again,  while  nothing  of  the  sort  can  be  made  out  in  the 

larger  of  the-  1  wo  known  skulls  (of  1 1n-  BOX  of  w  hich  we  have  as  yet 

1  The  surface  of  old  male  Giraffe  skulls  is  always  Largely  covered  with  an 
r\  ,,..,-, ,n-  outgrowth,  having  a  stalagtnitia  appearance,  which  cements 

the  horns  to  tin'  skull,  ooveri  the  face  with  roughening,  makes  accessory  lumps 
on  the  top  of  tli''  doss  and  above  tin'  orbits,  doses  up  the  anteorbita]  vacuities, 
and  every  where  greatly  increases  the  weigh!  ami  strength  of  the  skull.  Bui  ( 
am  satisfied  bj  the  appearances  in  yonth  that  the  misen  horns  arc  essentially 
different  from  these  bony  secretions. 

-  Lii<-rally  speaking  ption  to  this  statement,  hut  the 
projection  above  it~  occipital  fossa  is  obviouan  of  an  entireh  different  nature. 

32* 
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net  certain  evidence),  there  is  in  the  smaller  one  (text-fig.  46)  an 
unusual  thickening  of  the  posterior  crest  which  may  possibly  be 
an  indication  of  the  mizen  horns. 

Text-fig.  40. 

Young  Okapi.     Postero-external  view  of  the  occipital  crest. 

In  reference  to  the  position  of  the  mizen  horns  close  to  or 

near  the  junction  of  two  builds,  it  is  to  be  noted  that  all  Griraffi  s' 
borns  are  so  situated,  the  fore  one  on  the  naso-frontal  ,  and  the 
main  pair  on  the  fronto-parietal  suture.  Now  it  has  been  very 

definitely  said  both  by  Owen  a  and  Nitsche  ;  that  the  main  horns 
are  primarily  on  or  at  least  over  the  frontal,  and  only  secondarily 
trespass  on  the  parietal  ;  but  the  youngest  horned  skull  that  1  have 

that  given  in  text-fig.  44,  p.  478),  shows  clearly  the  horns 
situated  as  much  on  the  parietals  as  on  the  froutals,  so  that  there 
would  appear  to  be  some  variation  in  this  respect. 

On  the  analogy  of  other  horned  Ungulates,  it  has  naturally  been 
thought  that  the  relationship  that  the  horns  bear  to  particular 
bones  was  of  much  essential  importance  when  estimating  their 
homologies.  But  I  would  submit  that  in  the  Giraffidae  this 
importance  may  readily  be  overrated,  for  in  them  the  horn  is  a 
separate  dermal  ossification,  developed  in  the  skin  over  the  skull, 

and  at  early  stages  movable  on  it  '.  Thus  it  may  surely  with 
equal  ease  settle  on  and  anchylose  with  any  bone  of  the  skull  it 
may  form  over,  or  on  the  junction  of  two  of  them.  On  the  other 
hand,  with  the  BovidaB,  where  the  borns,  though  equally  separate 
and  dermal  in  the  beginning,  have  been  long  associated  with  the 
frontal  only,  and  with  the  Cervidse,  where  they  are  actually  out- 

growths of  that  bone,  the  matter  is  different,  and  in  estimating 

1  In  young  Giraffes  the  swelling  for  the  horn    is  more  frontal  than  nasal, 
but  the  corresponding  conYexity  in  the  <  >kapi  is  more  nasal  than  frontal. 

Trans.  ZooL  Sociii.  p.  26 1  L842). 
Studien  uber  Hirsche,  p.  68, 

1     '■',/,(  Kvi'ii.  /.  c. 



1901.] flYL-HORNED  GIRAFFE  FROM  MOTTHT  ELGON. 48 

homologies  stress  must  necessarily  be  laid  on  the  particular  bones 
associated  with  the  horns. 

These  remarks  of  course  apply  primarily  to  the  fore  and  main 
horns,  of  which  the  os  cornu  is  known.  Whether  any  such 
separate  bone  is  contained  in  the  mizen  horns  we  are  as  yet 
unable  to  state. 

Text-fig.  47. 

Bramatherium  /xri^ie.  immatic  Bide  view  of  (lie  skull,  abowing 
the  position  of  the  horns. 

But  although  m>  similar  horns  to  the  mizen  pair  can  be  found 
in  any  living  i   -Giraffine  animal,  among  the  Eoesil  memhera  ol 
the  group  there  appear  i   e  to  be  undeniable  bomologuec 
rather  representatives  of  them.  For  in  Bramatherium  (as  is  shown 
in  text-figs.  17  4  18)  the  posterior  horns  are  in  bo  precisely  Bimilar 
a  position  thai  il  Beems  incredible  tbal  they  should  not  directly 
correspond  to  them,  all  the  more  thai  both  animals  are  admittedly 
members  of  the  same  family.  The  admission  of  such  a  corre- 

spondence would  agree  with  and  confirm  the  more  recent  views 
In  ]<1  aboul  the  relationships  of  the  anterior  and  posterior  horns  of 
Giraffe,   Bramatherium,  and  Sivatherium.      Pot  whereas  at   one 
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[No\.  I!'. time  it  was  thought  that  the  anterior  horns  of  BramatJierium 

corresponded  to  the  posterior  pair  of  Sivatherium,  more  recently  ' 
both  Lydekker  and  Forsyth  Major  have  held  that  the  anterior 
horns  of  these  two  were  homologous  with  each  other,  and  corre- 

sponded to  the  main  pair  of  Gimffa,  no  homologue  being  supposed 
to  exist  for  the  posterior  pair.  Now  the  present  discovery  tills 
this  lacuna,  and  finds  a  pair  of  horns  in  Qiraffh  which  may  be 

homologized   with    the   posterior   horns   of    the   fossil    genera". 

Text-fig.  48. 

Bramathcrium  pcrimensc.     Diagrammatic  back  view  of  the  skull. 

Moreover,  in  Samotherium  also,  although  the  type  skull 3  is  im- 
perfect in  that  region,  a  photograph  of  the  posterior  cranium  of 

another  male,  kindly  communicated  to  me  by  Dr.  Major,  shows  a 
general   projection    exactly   in    the   required   position,   aud   one 

1  Lyd.  Pal.  Ind.  (10)  ii.  p.  130  (1883)  ;  Maj.  P.  Z.  S.  1891,  p.  322. 
2  At  the  best,  however,  the  homologies  of  the  horns  of  Sivatherium  must 

remain  rather  doubtful,  and  an  alternative  arrangement  might  be  that  its  small 
anterior  horns  should  correspond  to  the  fore,  the  long  pair  to  the  main  horns, 
and  either  there  be  no  homologue  to  the  mizen,  or  the  small  posterior  tine  on 
the  base  of  the  long  antler  should  correspond  to  it. 

3  In  this  type  skull,  as  is  shown  in  the  original  figure  (P.  Z.  S.  1891,  p.  318), 
there  is  also  a  small  and  hitherto  unnoticed  lateral  projection  anterior  to  the 
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therefore  that  it  would  lie  natural  to  homologize  with  the  mizen 
horus  of  the  modern  Giraffe. 

I  would  therefore  submit  that  possibly  the  large  antler-like 
posterior  horns  of  Sivatherium^  and  more  certainly  the  thick 
divergent  ones  of  Bramaiherium  and  the  mizen  horns  of  QirajFa, 
and  perhaps  certain  low  projections  in  Samotherium  and  OJcapia, 
are  all  different  phases  of  out-  and  the  same  development.  No 
doubt,  strictly  speaking,  one  cannot  say  that  the  low  projections 
of  the  last  three  are  homologous  with  the  actual  horns  of  the  first 
two,  for,  so  far  as  we  yet  know,  they  are  without  that  os  cornu 
which  may  be  presumed  to  have  been  present  in  the  fossil,  and 
would  have  been  the  true  homologue.  But  just  as  the  rounded 
swelling  on  the  nose  of  a  female  Giraffe  may  be  said  to  correspond 
to  the  fore  horn  of  the  male,  so  these  low  projections  may  equally 
be  held  to  represent  the  true  horns  of  the  allied  animals. 

The  last  question  to  be  considered  is  as  to  whether,  if  these 
homologies  be  admitted,  we  should  look  upon  the  mizen  horns  of 
the  Giraffe  as  representing  an  early  stage  in  the  development 
of  larger  horns,  or  as  the  degenerate  descendants  of  horns  which 
have  been  of  full  size  in  the  Giraffe's  ancestors. 

I  myself  believe  that  the  latter  is  the  true  explanation,  and 
that  in  these  horns  we  have  the  degenerate  descendants  of  larger 
ones,  not  necessarily  as  large  or  highly  specialized  as  those  of 

Sivatherium,  but  still  of  great  use  at  the  time  when  the  Giraffe's 
ancestors,  like  Deer  and  Antelopes,  used  their  horns  and  not  their 
hoofs  as  their  primary  means  of  defence.  AVith  the  lengthening 

of  the  legs  and  the  utilization  of  the  hoofs  as  weapons  ',  the 
functional  importance  of  the  horns  would  naturally  diminish,  a 
suggestion  which  would  account  for  the  degeneration  in  Giraffa 
of  organs  which  in  all  other  groups  appear  to  have  continuously 
increased  in  size  and  complexity  as  time  has  gone  on.  It  must  be 
admitted  that  this  easy  explanation  will  not  give  us  a  clue  to 
the  history  of  the  Okapi,  but,  so  far  as  we  know,  that  animal 
is  unusually  free  from  enemies  against  which  it  would  have  to 
defend  itself,  BO  thai  al  the  present  time  it  would  appear  to  have 
no  need  for  functional  horns.  Whether  its  hornless  a  condition  is 
a  remnant  of  an  early  stage  of  evolution,  or  is  an  evidence  of 
degeneration,  opinions  are  much  divided,  and  owing  to  the 
difficulty  or  impossibility  of  satisfactorily  proving  the  correctness 
of  either  view,  the  expressing  of  an  opinion  is  rather  a  fruitless 
amusement.  Bui  if  1  were  to  venture  on  an  opinion,  it  would  be 
rather  on  the  side  of  the  degeneral  ion  i  beorj ,  although  I  necessarily 
take  this  vie*  with  the  great esl  hesitation,  owing  to  the  absence 
of  any  real  evidence  bearing  one  way  or  the  other. 

main  horns,  which  while  possibly,  indeed  probably,  due  merely  to  distortion, 
,-i,t  the  tore  horns  of  Giraffa.     It  this  is  the  ease,  it 

would  effectually  dispose  of  the  suggestion  thai  the  Long  horns  of  Samotheriwm 
■   horns  of  the  Q  iraffe, 

1   cf.  Bryden,  t.  c.  p.  500;  and  de  Winton,  P.  Z.  8.  L897,  p.  283, 
■   Elorni  may  yet  be  found  to  <   ur  in  the  old  male. 
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(Plates  XXVII.  &  XXVIII.') 

(Text-figures  49-54.) 

There  is  nothing  more  needed  in  regard  to  the  group  of  Dipnoan 
Fishes  than  a  correct  and  modern  description  of  the  male  genital 

organs,  the  current  descriptions  of  these  organs  being  either  in- 
complete or  to  a  great  extent  erroneous.  As  some  time  must 

elapse  before  I  can  deal  with  them  in  my  detailed  account  of  the 
embryology  of  Lepidosiren,  I  have  thought  it  worth  while  to  write 
out  a  short  and  concise  account  of  the  main  features  in  this  system 
of  organs  in  the  two  Dipnoans  of  which  I  have  had  specimens  at 
my  disposal.  I  am  the  more  moved  to  do  so  at  this  juncture, 
because  I  feel  that  the  conditions  prevailing  in  the  Dipnoans  throw 
an  important  light  on  the  relations  of  the  testis  and  its  duct  in 
Poh/pterus  as  recently  described  independently  by  Jungersen  and 
Budgett. 

I  propose,  then,  in  this  communication  to  give  first  a  brief  de- 
scription of  the  conditions  holding  in  Lepidosin  n,  then  to  summarize 

the  main  points  of  difference  found  in  Protopterug,  and  to  conclude 
by  pointing  out  a  general  bearing  which  the  facts  mentioned  may 
be  regarded  as  having. 

The  only  at  all  modern  account  of  the  male  genital  organs  in 

Lepidosiren  is  that  contained  in  Ehlers's  description  of  the  viscera 
published  in  the  '  Gbttingen  Xachrichten,"  1895.  This  account 
1  am  able  to  confirm,  from  my  own  investigations,  in  some 
important  particulars,  and  also,  to  a  certain  extent,  to  amplify, 
from  my  being  in  possession  of  males  actually  obtained  during 
the  breeding-season. 

Lepidosiren. 

The  testis  proper  in  the  mature  Lepidosiren  is  a  very  elongated 
structure,  rounded  in  section,  and  running  in  slight  curves  along  a 
great  extent  of  the  dorsal  wall  of  the  ccelom  just  ventral  to  the 
coal-black  kidney.  It  is  almost  completely  hidden  away  in  a  fat- 
laden  fold,  which  is  developed  to  a  special  degree  just  before  the 
commencement  of  the  dry  season,  and  which  lias  to  be  carefully 
dissected  away  before  the  organ  can  be  properly  displayed.  In 
an  adult  male  Lepidosiren  (No.  666)  measuring  719  mm.  in  total 

length  the  testis  proper,  or,  as  I  shall  rather  call  it,  the  sperm- 
producing  portion  of  the  testis  (text-fig.  40  A,  T, ),  measured 
175  mm.  in  length  by  about  4  mm.  in  diameter.  Anteriorly  and 
posteriorly  this  portion  of  the  testis  has  a  rounded  end.  From 

the  posterior  end  and  from  its  inner  aspect  a  flat  tubular-looking 
structure  is  continued  backwards  closely  apposed  to  the  surface  of 
the  kidney,  and  so  imbedded  in  dense  connective  tissue  that  it  is 
difficult  to  make  out  its  precise  relations  by  mere  dissection.     This 

1   Fop  explanation  of  the  J'late.  see  p.  498. 
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Text-fig.  49. 
M.D.O. 

\W\&: 

A.  View  of  the  genitourinary  apparatus 
of  a  male  Lepidosiren  (adult,  but  not 

breeding),  as  seen  in  a  dissection  from 
the  ventral  aspect.  The  greater  part 
of  the  cloaca!  caecum  has  been  cut 

away.  Some  of  the  vasa  efferentia  of 
the  right  side  are  seen  entering  the kidney. 

B.  Semi-diagrammatic  figure  to  show  the 
relations  of  the  posterior  portions  of 
the  genito-urinary  complex. 

C.  Dorsal  wall  of  cloacal  caecum. 
CI.  Dorsal  wall  of  cloaca. 

~KV  Kidney  (mesonephros). 
K„.  Posterior  portion  of  kidney. 

M.D.O.  Persistent  funnel   of  the  Miil- 
lerian  duct. 

Tr  Formative  region  of  testis. 
\T.,.  Vesicular  region  of  testis  (in  A 

concealed  in  connective  tissue). 
U.G.P.  Urogenital  papilla. 

V.K.  Vaa  efferens. 

W.D.  Wolffian  duct. 

U.G.P.   

The  genito-urinary  apparatus  of  the  male  /.</• 
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backward  prolongation  of  the  testis  figures  in  the  current  de- 
scriptions of  Protopterus  as  the  vas  deferens;  while  for  Lepidosiren 

Elders  has  denied  the  existence  of  any  opening  to  the  exterior  at 
its  hind  end.  I  will  describe  it  as  the  vesicular  region  of  the 

testis  '  (text-fig.  49,  T2  p.  145). 
The  vesicular  portions  of  the  two  testes  run  backwards,  gradually 

converging  towards  a  point  in  the  region  of  the  genito-urinary 
openings.  These  openings,  which  become  during  the  breeding- 
season  marked  each  by  a  prominent  papilla,  are  situated  on  the 
dorsal  wall  of  the  cloacal  caecum  just  within  its  opening  into  the 
cloaca.  The  cloacal  caecum  of  Lepidosiren  and  Protopterus,  whose 
morphological  nature  has  hitherto  been  uncertain,  I  may  mention 

parenthetically,  arises  in  ontogeny  in  the  following  way  : — In  stage 

'60  ~  the  kidney-ducts  open  separately  into  the  cloaca  just  within 
its  external  opening,  one  on  each  side.  In  stage  36  the  two  ducts 
have  united  distally,  and  their  united  portion  is  beginning  to 
project  slightly  forwards.  Later  still  the  fused  portion  becomes 
much  dilated  and  its  projection  forwards  forms  a  large  pocket — 
the  caecum.  The  caecum  is  then  to  be  looked  on  as  a  projection 

forwards  of  the  urino-genital  sinus,  and  is  probably  morphologically 
comparable  with  the  sperm-sacs  of  the  Selachian — the  forward 
projection  in  this  latter  case  being  deeply  bifid — and  with  the 
urinary  bladder  of  Ganoids  and  Teleosts. 

On  examining  transverse  sections,  the  sperm-producing  region 
of  the  testis  is  seen  to  be  composed  of  numerous  rounded  ampullae 
disposed  in  a  somewhat  radial  fashion  in  a  stroma  of  dense  connec- 

tive tissue.  The  ampulla;  open  into  a  longitudinal  canal  which 

posteriorly  approaches  the  dorso-median  surface  of  the  testis,  and 
is  continued  back  as  the  cavity  of  what  I  have  termed  the  vesicular 
portion  of  the  testis.  In  this  region  the  functional  seminiferous 
ampullae  disappear,  though  there  may  be  present  one  or  more  little 
aggregations  of  these,  as  mentioned  by  Ehlers,  behind  the  main 
body  of  the  testis. 

Throughout  about  the  first  quarter  of  its  extent  the  vesicular 
region  of  the  testis  is  a  simple  tube  with  fairly  smooth  outer  surface, 
its  cavity  lined  by  cubical  epithelium,  and  broken  in  upon  by  tra- 

becular passinginwards  from  the  wall.  Traced  backwards,  however, 
the  wall  of  the  tube  becomes  irregular,  longitudinal  ridges  and  other 
projections  appear  which  sometimes  leave  the  surface  of  the  testis 

and  run  backwards  in  bridge-like  fashion  to  rejoin  it  later  on 
(cf.  Plate  XXVII.  fig.  1,  T2).  The  lumen  of  the  tube  becomes 
correspondingly  broken  up,  and  the  dorsal  portion  of  this  region 
of  the  testis  assumes  the  character  of  an  irregular  sponge-work 
with  hollow  trabecules,  which  contain  prolongations  of  the  central 
lumen.  In  its  most  posterior  portion  the  testis  is  closely  applied 
to  the  ventral  edge  of  the  kidney,  and  the  trabecular  of  the  testicular 

1  Ehlers  also  emphasizes  this  division  of  the  testis  into  two  regions  (op. cit.  p.  12). 

2  I.  e.  the  stage  represented  by  figure  35  of  my  paper  "  On  the  External 
features  in  the  Development  of  L<pidosiren,"  Phil.  Trans,  vol.  1U2B.  p.  299. 
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gponge-work  which  has  been  described  pass  in  and  uut  of  the 
kidney,  the  dorsal  portion  of  the  sponge-work  being  completely 
imbedded  in  the  kidney  substance.  In  the  breeding  male  the  cavities 
of  the  trabecule  are  greatly  distended  and  full  of  spermatozoa,  so 
that  in  the  kidney  of  the  male  during  the  breeding-season  we  find 
that  region  of  the  kidney  which  lies  on  I  he  mesial  surface  of  the 
organ  and  ventral  to  the  hilus  traversed  by  large  cavities  packed 
with  spermatozoa. 

The  most  regular  of  these  function  as  vasa  efferentia,  and  their 
general  relations  may  best  be  gathered  from  such  a  figure  as  I 
exhibit  (see  fig.  1,  Plate  XXYIL,  which  represents  a  reconstruction 
of  kidney  and  testis  from  longitudinal  vertical  sections,  viewed  from 
its  inner  or  mesial  aspect).  The  vasa  efferentia  ( V.E.)  are  seen  as 
irregular  tubular  structures  which  from  their  point  of  origin  slope 
forwards  and  dorsalwards.  They  pursue  this  direction  for  a 
short  distance  until  they  come  into  proximity  with  a  clump  of 
Malpighian  capsules.  They  then  break  up  into  branches  which  open 
into  the  Malpighian  capsules.  Some  of  the  branches  of  the  vasa 
efferentia  appear  to  end  blindly,  or  are  continued  by  very  fine  cavities 
which  I  have  not  been  able  to  trace  throughout.  The  Malpighian 
capsules  in  the  adult  Lepidosiren  are  arranged  in  clumps  ami  a  single 

vasefferens  may  supply  either  a  single  capsule  or  more  of  the  clump- 
it  may  also  send  prolongations  to  capsules  of  other  clumps.  It  is 
noteworthy  that  the  Malpighian  capsules  into  which  the  vasa 
efferentia  open  are,  as  is  also  the  case  with  other  capsules  in  the 
same  region  of  the  kidney,  lined  by  cubical  epithelium  instead  of  by 
the  flattened  form  more  familiar  in  adult  animals.  In  the  text- 

figures  50  and  51  (pp.  488,  48M)  I  show  sections  through  such 
Malpighian  capsules,  in  one  of  which  the  lumen  of  the  capsule  is 
seen  to  be  packed  with  spermatozoa. 

The  communications  between  kidney  and  testis  are  confined  to 
the  vesicular  region  of  the  testis  and  to  the  posterior  portion  of 
this  region.  This  has  been  demonstrated  by  the  examination  of 
complete  series  of  sections  through  the  whole  length  of  the  genito- 

urinary complex.  In  the  specimen  shown  in  Plate  XXVII.  tig.  1, 
the  vasa  efferentia  are  confined  to  the  posterior  halfoi  the  vesicular 
region  of  the  testis.     They  may,  however,  extend  further  forwards. 

In  two  specimens  in  which  I  have  counted  them,  the  number  of 
efferentia  numbered  six  and  live  respectively  \ 

In  the  specimen  in  Plate  XXVI L  tig.  1,  it  will  he  noticed  that 
each  one  occurs  roughly  at  the  same  level  as  one  of  the  large 
collecting-tubes    opens    into    the    kidney-duct.       Their   segmental 
arrangement  corresponds  with  that  of  the  collecting-tubes. 

The  spermatozoa  finally  reach  the  kidney-duct  by  the  last  few 
of  the  collecting-tubes  thai  drain  into  the  duct,     tn  the  breeding 

1  Einlers  found  "on   imunication  between  testis  and  kidney-tubules  *  (no 
doubt  one  of  the  vasa  efferentia,  which  I  have  described)  and  also  posteriorly 
■even]  direct  connections  between  testis  and  kidney-duot,  This  latter  point  I 
li.-iv.  ii"!  been  able  to  confirm     much  as,  for  theoretical  reasons,  I  should  like 
to  liuye  done  bo. 
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specimen  sectioned,  the  last  five  (possibly six?) showed  spermatozoa, 
and  these  collecting-tubes  were  distinguished  from  those  further 

forwards  by  their  larger  calibre  ('17  mm.  as  against  "09  mm.). 

Text-fig.  50. 

Transverse  section  of  the  genito-urinary  apparatus  of  Lepidosiren, 

Portion  of   a    transverse  section  of  the  genito-urinary  complex  of   an  adult, 
Inn  not  breeding,  male  Lepidosiren,  showing  a  particularly  short  vasefferens 
through  the  whole  of  its  extent. 

Gl.  Glomerulus. 
K.T.  Kidney-tubule. 

MA'.  Malpighian  capsule. 
P.  Projections  from  wall  of  testis  into  its  lumen. 

I"_.  Vesicular  region  of  k-stis. \  ,E.  \  as  eflfereus. 
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It  will  be  noticed  in  the  specimen  of  which  my  drawing;  (see  fig.  1, 
Plate  XXVII.)  is  a  reconstruction,  that  the  last  two  collecting-tubes 
are  relatively  small.  This  was  not  a  breeding  specimen.  In  the 
breeding  male  which  was  sectioned  the  posterior  tubes,  on  the  other 
hand,  were  very  large,  much  dilated  with  sperms,  and  the  tubules 
opening  into  them  formed  a  special  little  mass  projecting  towards 
the  middle  line  and  extending  back  in  the  connective-tissue  sheath 
which  contains  the  hind  end  of  the  testis  and  the  Wolffian  duct 

( Ts  in  text-fig.  49 ).  We  have  here  an  indication  of  the  separating  oft' 
of  a  posterior  specially  genital  region  of  the  kidney  comparable  with 
the  familiar  epididymis  oF  the  anterior  end  of  the  mesonephros. 
It  is  this  posterior  portion  of  the  kidney  which  is  seen  in  fche  re- 

construction given  in  the  figure  now  exhibited  (see  Plate  XXVIII. 

fig.  2,  K. ,).     In  the  non-breeding  male  it  is  much  less  conspicuous. 

Text-fio-.  51 . 

Section  through  the  MaTpighian  capsule  of  Lepidosiren. 

Section  through  the  Malpighian  capsule,  into  which  a  vas  eil'erens  opens, showing  spermatozoa  in  the  cavity  of  the  capsule. 

Spermatozoa  first  begin  to  appear  in  the  kidney -duct  of  the 
breeding  male  at  a  point  about  7  nun.  in  front  of  the  hind  end  of 
the  main  testis,  in  front  of  this  the  lumen  of  the  duct  was,  in  the 

breeding  specimen  examined,  occluded  torn  distance  of  l-mm.  by 
a  plug  composed  of  curious  spherical  saccular  bodies.  A  few 
spermatozoids  had  penetrated  a  I 'out  halfway  t  trough  t  Ins.  hut  none 
appeared  to  have  gol  light  through.  From  this  plug  backwards 
the  kidney-duct  was  packed  full  of  sperms,  and  was  rounded  in 
Bed  ion,  instead  of  flat  tened  and  collapsed  as  it  was  furl  her  forwards. 
The  first  open  communication  between  the  testis  and  the  kidnej 
was  found  in  this  specimen  about  L2*5  mm.  behind  tin-  end  of  the 
sperm-forming  testis,  where  a  small  tube  (text-fig.  52,  V.B.)  was 
seen  to  arise  from  the  dorsal  wall  of  the  vesicular  part  <>f  fche 



490 ME.  J.  GRAHAM  KERB.  ON 
[Nov.  19, 

testis,  to  arch  outwards  and  sink  into  the  kidney-tissue,  to  approach 
the  kidney-duct  and  run  back  parallel  to  it  on  its  inner  side  for  a 

Text-fig.  52. 

Transverse  section  through  the  genito-uriiiary  complex  of  left  side  of  a 
breeding  male  Lepidosirm. 

W.  Afferent  vein  of  kidney. 
E.V.  Efferent  vein. 

Kr  Kidney  (mesonepbros)  with  black  pigment  in  its  cortical  layer. 
T\,.  Vesicular  region  of  testis. 

V.E.  Vas  efferent. 
W.D.  Wolffian  duct. 

The  kidney  and  testis  are  seen  to  be  imbedded  in  fatty  tissue.  The  peculiar 
fibrous  appearance  of  the  contents  of  the  large  veins  is  due  to  the  presence  of crystals  ot  hamatein. 
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distance  of  1*9  rum.,  and  there  to  communicate  with  a  Mal- 
pighian  capsule  by  a  short  channel.  Beyond  this  point  it  still 
continued  backwards  for  1-8  mm.,  and  then  opened  back  again 
into  the  cavity  of  the  testis.  The  tube  in  question  may  be 
described  as  a  vas  efferens  with  a  double  origin  from  the  testis. 
The  next  vas  efferens  was  found  to  arise  from  the  testis  about 
7  mm.  further  back,  and  this  one  only  had  a  single  origin. 
Another  occurred  5  mm.  further  back,  again  with  a  double  root, 

the  two  roots  this  time,  however,  only  "3  mm.  apart,  and  again 
another  at  a  distance  of  3  mm.  from  this  one  '. 

Mullerian  ducts. — In  a  second-year  male,  vestiges  of  the  Mullerian 
duct  were  distinctly  present.  In  the  adult  they  disappear  com- 

pletely, except  for  the  funnel  at  their  anterior  end,  as  described  by 
Elders  (text-fig.  49,  M.D.O.). 

Peotopteuus. 

I  have  always  found  myself  confronted  by  great  difficulties  in 
endeavouring  to  understand  the  meaning  of  the  male  genital 
organs  of  Protopterus  as  described  by  W.  N.  Parker.  I  was, 
therefore,  very  glad  of  the  opportunity  of  clearing  my  ideas  on  the 

subject  given  by  Mr.  Budgett's  kind  permission  to  examine  some 
of  his  specimens  of  Protopterus.  These  I  have  examined  by  dis- 

section and  by  the  preparation  of  continuous  series  of  sections 
through  the  posterior  region  of  the  genito-urinary  complex.  In 
the  following  pages  I  endeavour  to  give  a  short  and  concise 
account  of  the  more  important  points  of  resemblance  and  differ- 

ence to  the  corresponding  structures  in  Lepidosiren. 
The  testis  proper  differs  from  that  of  Lepidosiren  in  its  much 

greater  thickness.  The  formative  region  of  the  testes  of  a  breeding 
Lepidosiren  72  cm.  in  length  measured  4  mm.  in  diameter,  that  of 
a  breeding  Protopterus  only  56  cm.  in  length  measured  5  mm.  In 
section  this  difference  is  seen  to  be  due  to  the  much  greater 
length  of  the  ampullar  of  the  testis.  Another  striking  difference 
is  that  the  vesicular  region  of  the  testis  is  much  shorter,  measuring 
only  about  one  ninth  the  length  of  the  testis  instead  of  about 
a  quarter,  as  in  Lepidosiren.  Parker,  as  is  well  known,  described 

this  part  of  the  testis  as  ;i  vas  deferens  opening  into  the  "  urogenital 

sinus."  No  such  opening  exists  here  any  more  than  in  Lepidosiren, 
even  during  the  breeding-period.  The  condition  is.  in  fact,  as  in 
Lepidosiren,  except  that  in  Protopterus  the  vesicular  portions  of 
the  two  testes  fuse  together  at  their  posterior  ends  (Ta,  text-fig.  53, 
&  Hate  XXVIII.  Eg. 3). 

Just  :is  in  Lepidosiren,  a  genital  region  of  the  kidney  or  posterior 
epididymis  tends  to  be  formed ;  bu<  here  the  separation  has  become 
much  more  complete,  and  the  posterior  epididymis  is  at  once 
recognizable  in  an  ordinary  dissection  from   the  absence  of  the 

1   In  tracing  out  the  routi  p  rmatosoa  within  'lie  kidney,  I  And  it 
convenient  to  double  stain  with  thionin  and  eosin,  the  beada  of  the  spermatozoa 
ij. - 1 1 1 _r  itnined  ;m   intmisi!  iilu>\   which    maket   them  extremely  conspicuous 
against  the  red  ground-colour, 
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Text-fig.  53. 
.M  D  0. 

'
)
 

K  -"
' 

A.  View  of  the  genito- urinary  appa- 
ratus of  a  (breeding)  male 

Protojjteru*  annectetu,  as  seen 
from  the  ventral  aspect.  The 

greater  part  of  the  ca-cum  has 
been  cut  away,  and,  for  the  sake 
of  clearness,  the  posterior  por- 

tion of  the  vestigial  Mullerian 
ducts  is  omitted  in  the  figure. 

B.  Figure  on  larger  scale,  showing 
the  relations  of  the  vestigial 
posterior  end  of  the  Mullerian 

duct- C.  Oloacal  ofeettm. 

Kr  Kidney  (mesonephros). 
K^.  Posterior   genital    region of  kidney. 

M.D.  Conjoined  posterior  ends 
of  Mi'illerian  ducts. 

M.D.O.  Coelomic  funnel  of  Mul- 
lerian duct. 

Tv  Formative  regic;n  of  testis. 
T ,.  Vesicular  region  of  testis. 

U.QrJB.  Urogenital    papilla,    with 
the  slit-like  openings  of 
the  Wolffian  duets. 

W.D.  Wolffian  duct. 

—  U.G.P. 

The  genito-urinary  apparatus  of  Protoptenu. 
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coaly-black  pigment,  which  is  so  characteristic  of  the  rest  of  the 
kidney.  The  epididymes  of  the  two  sides  are  completely  fused 
in  the  middle  Hue,  as  is  shown  by  the  reconstruction  in  Plate 
XXVIII.  iig.  3,  where  also  it  is  seen  that  there  is  no  crossing  of 

collecting-tubes  across  the  median  plane.  That  the  posterior 
epididymis  is  really  the  posterior  end  of  the  kidneys  is  shown  by 
the  examination  of  youDg  stages.  In  male  specimens  of  Proto±>l<  run 
of  90  mm.  iu  length  I  find  the  posterior  ends  of  the  kidneys  fused, 
but  not  differing  in  structure  from  the  remainder  of  the  organ. 

Testicular  network. — As  in  Lepidosiren,  there  are  distinct  remains 
of  a  testicular  network,  only  here  it  is  reduced  still  further,  being 
represented  merely  by  communications  between  testis  and  kidney 
at  the  extreme  hind  end  of  the  testis. 

From  the  hind  end  of  the  united  vesicular  portious  of  the  testes 
a  sinus  passes  dorsalwards  on  each  side  through  the  substance  of 

the  epididymis.  Here  it  becomes  very  irregular  in  shape,  sending 
out  various  irregular  projections  and  tine  prolongations  which 

communicate  with  the  kidney-tubules.  Each  of  the  large  sinuses 
mentioned  must  be  looked  upon  as  a  large  vas  efferens,  the  last  of 
the  series. 

The  cavities  of  the  vas  efferens  and  its  prolongations  as  well  as 

those  of  thn  large  collecting-tubes  in  the  epipdidymis  are  iii 
breeding  males  packed  with  spermatozoa. 

I  have  not,  so  far,  been  able  to  make  out  glomeruli  in  any  of  the 

sperm-containing  cavities  in  Protopterus,  and  it  is  possible  that 
here,  as  in  the  case  of  Ranafusca,  they  have  degenerated  in  the 

Malpighian  capsules  connected  with  the  testis.  The  spermatozoa 

reach  the  kidney-duct  by  the  last  few  main  collecting-tubes  (three 
in  a  breeding  specimen  examined). 

Mulleria.it  duets. — In  the  adult  male  the  posterior  portion  of  the 

Miillerian  duct  persists  as  well  as  the  coelomic  funnel  (ef.  text- 
fig.  53  B,  M.D.).  The  two  ducts  unite  posteriorly,  and  then  end 
blindly  within  the  base  of  the  urogenital  papilla.  1  can  find  no 
patent  communication  with  the  vesicular  region  of  the  testis  such 
as  Parker  describes. 

Cebatodus. 

I  have  unfortunately  not  had  any  adult  specimens  of  Ceratodus 

at  my  disposal.  But  there  can  be  little  doubt  from  G anther's 
description,  and  from  Semon's  statement  that  he  has  found  sper- 

matozoa in  the  .Malpighian  capsules,  that  the  conditions  here  are 
similar  in  all  essentials  to  what  I  lia\e  described  in  the  other 

two  Dipnoans.  The  "  vasa  deferentia  "  described  by  G-iinther  are 
pretty  clearly  the  .Miillerian  ducts,  which  retain  their  embryonic 
condition  even  more  clearly  in  Geratodu*  than  in  Protopterus, 
remaining  in  the  adtdt  with  patent  lumen  along  their  whole 

length. 

The  lad  that  there  exists  in  Lepidorirtn  and  Protopttnu  a  defi- 
nitely developed  testicular  network  connecting  the  testis  and  kidney 

must  be  held,  I  think,  to  constitute  weighty  evidence  in  favour 
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of  tli«-  vievt  that  the  possi  ssionof  such  a  network  is  a  very  ancient 
characteristic  of  the  gnathostomatous  Vertebrata.  Known  long 
to  exist  in  Selachians,  and  in  the  Amphibia  and  Amniota,  il  is 
now  known  to  exisl  also  in  Ganoids  (Lejndosteus,  Aciperuer,  Antia) 
and  in  the  Dipnoi.  It  exists,  in  fact,  in  all  the  main  divisions 
excepl  the  Crossopterygians  and  Teleosts.  Sorely  il  is  more  easy 
to  believe  that  a  secondary  condition  has  come  about  in  the  last- 
mentioned  two  groups  than  that  the  same  condition  should  have 
arisen  secondarily  in  every  one  of  the  other  groups  menti  >ned  ! 
The  probability  of  this  being  the  case  is,  I  believe,  much  increased 
bv  considerations  which  will  become  apparent  later  on. 

The  points  in  the  structure  of  the  genito-urinary  apparatus 
of  the  Dipnoi  that  appear  to  me  to  have  a  general  bearing  on  the 
morphology  of  the  male  genital  ducts  in  other  fishes  are  two: — 

(1)  The  testis,  of  a  primitive  very  much  elongated    shape,  has 
become  divided  into  two  regions  : — an  anterior  sperm- 
producing  portion,  and  a  posterior  portion  which  has  lost 
its  sperm-producing  function,  has  become  simplified  iu 
structure,  and  serves  with  its  widely  expanded  cavities 
merely  as  a  vesicula  seminalis  and  as  a  duct. 

(2)  The    testicular    network    has    vanished    throughout     the 
anterior  sperm-producing  portion  :  the  posterior  vesicular 
portion,  on  the  other  hand,  retains  its  communication  with 
the  kidney  apparatus  near  its  posterior  end. 

In  these  two  features  I  believe  we  have  a  condition  which  throws 
much  light  upon  the  condition  found  in  Teleostean  Fishes  and  in 

Polypterut  (as  described  by  Budgett1  and  Jungersen2),  which. 
as  Jungersen  pertinently  points  out,  leads  up  to  the  Teleostean 
condition. 

In  Polypterus  the  testis  is  described  as  being  continued  hack 
into  the  testis-ridge  (Budgett),  containing  the  main  testis- duct, 
and  associated  with  this  a  network  of  irregular  cavities  lined  by 
cubical  epithelium  and  giving  off  here  and  there  a  caeca]  projection. 
At  it-  hinder  end  the  main  cavity  of  this  ridge  communicates  with 
the  kidney-duct  near  its  posterior  termination. 

Similarly  in  Teleostei  Jungersen  '  points  out: — 
(1)  That   the  genital  duct  of  the   male  develops   iu  complete 

continuity  with  the  testis  ; 
(2)  That  the  genital  duct  in  the  male  develops  usually  not  as  a 

simple  tubular  cavity  as  does  the  oviduct,  but  that  a 
network  of  anastomosing  cavities  is  formed  :  and 

(3)  That    the    genital    duct    in   the   male  usually   develops    its 
opening  into  the  distal  portion  of  the  kidney-duct. 

Now  the  theoretical  interpretation  of  the  male  genital  ducts  of 
i  rossopterygians  and  Teleosts  is,  I  think,  greatly  facilitated  by  the 
conditions  which  1  have  described  as  holding  in  Lepidosiren  and 
J'ro/uj  ihri's. 

1  Trans.  Zool.  Boc.  vol.  xv.     Bead  M»\  8,  1900,  published  April  1901. 
-  Zool.  Anzeiger,  June  14,  1900. 
-  Arli.  Zool.-zoot.  Inst.  Wureburg,  ix.  1889,  p.  179. 
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1  start  from  the  standpoint  of  one  who  believes  that  the 

two  great  products  of  the  ccelomic  lining  (i.  e.  the  genital  and  the 

excretory  products)  made  their  way  originally  to  the  exterior  by 

the  same  mode  of  exit — by  the  nephridial  openings  ',  and  that 
the  general  course  of  subsequent  evolution  has  probably  as  regards 
the  genital  products  been  such  as  to  keep  or  make  their  mode  of 
exit  as  direct  and  simple  as  possible,  rather  than  such  as  to  make 
their  exit  more  and  more  complicated  and  difficult  as  some 
zoologists  would  have  us  believe. 

The  condition  in  Lepidosteus  or  Acipemer  may  be  looked  upon 
as  relatively  primitive  amongst  fishes.  Here  testis  and  kidney  are 
alike  elongated  and  vasa  efferentia  pass  off  along  the  whole  length 
of  the  testis  to  the  greater  part  of  the  length  of  the  kidney. 

In  Lepidosiren,  as  above  described,  the  testis  has  become  divided 
into  two  regions,  a  formative  and  a  vesicular,  and  the  connection 

between  testis  and  kidney  has  become  restricted  to  the  posterior 
portion  of  the  vesicular  region. 

In  Protopterus  we  find  again  the  division  of  the  testis  into 
formative  and  vesicular  regions,  but  now  the  communication  of 

testis-cavity  with  kidney  is  still  further  restricted  to  the  extreme 
hind  end  of  the  testis. 

This,  it  seems  to  me,  is  but  a  step  from  what  has  been  described 

for  adult  Crossopferygians,  where  again  we  find  a  division  of  the 
testis  into  a  formative  and  a  conducting  region,  the  latter 

communicating  at  its  extreme  hinder  end  with  the  kidney-duet. 

no  longer,  however,  through  complicated  kidney-tubules  but  by  a 

simple  direct  opening2. 
Finally,  as  Jungersen  has  well  pointed  out  and  has  been  shown 

in  resume  above,  the  Teleoslean  condition  is  naturally  derivable 
from  that  in  Polypterus. 

.According  to  the  facts  and  views  expressed  in  this  paper3,  the 
genital  ducts  of  male  Ganoids,  Dipnoans,  Crossopterygians,  and 
Teleosts  would  fall  into  some  such  scheme  as  that  expressed  in 

the  accompanying  rough  diagram  (p.  49ii). 
In  conclusion,  it  is  only  fair  to  state  that  while  the  facts 

described  above  are  in  great  part  new,  the  morphological  hypothesis 

which  they  are  held  to  support  was  suggested  long  ago  by  Semon  ' 

1  Budgett  is  led  by  his  studies  on  Polvpterus  to  believe  that  the  arrangement 
there  is  a  primitive  one,  and  to  side  with  those  who  believe  thai  th   nnection 
between  gonad  and  kidney  is  secondary.     Trans.  Zool.  Soc.  vol.  iv.  ]>.  330. 

'-'  Exactly  as  has  apparently  come  about   in   Discoglot  ut   amongst  anurous 
Amphibians— the  surviving  connection  being,   however,  in  this  latter 
anterior  instead  of  posterior. 

3  It  will  be  seen  that  this  view  of  the  morphology  of  the  Teleosteau  male 
genital  duct  differs  in  some  essential  particulars  from  that  of  Jungersen 
lie  points  out  that  in  Lepidostetu  and  Acipenaer  the  testicular  network  opens 
into  the  Ifalpigbian  capsules,   in   Amia   into  the  tubule  below   tl   apsule 
,t  into  the  kidney-dud  direct,     fn  Amm.  as  i   ipared  with  Lepidosteus  and 
Acipetuer,  the  openings  ot   the  testicular  network  into  the  kidney-system  maj 

be  regarded  as  having  migrated  don  n  the  tubule  in  the  direct  ion  ut'  the  external opening.     Let  such  migratioi   itinue  until  thej  opened  close  to  the  exterior, 
and  a  condition  resembling  that  "i  Teleosts  would  be  reached      (Zool.    Lns. 
Bd.  win.  p.  332,  I 

Baup  a    i      Urogenitalsystems  der  Wirbelthiere :  Jena,  1891 
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as  affording  a  possible  explanation  of  the  conditions  occurring  in 
Teleosts. 

Summary. 

The  more  important  features  in  the  morphology  of  the  male 
urogenital  system  of  Lepidosiren and  Protopterus  maybe  summarized 
as  follows : — 

1.  The  testis  is  very  much  elongated  and  is  divisible  into  an 
anterior  formative  and  a  posterior  vesicular  and  conducting 

region. 
2.  The  posterior  part  of  the  vesicular  region  is  connected  with 

the  tubules  of  the  hind  end  of  the  mesonephros,  winch  serve 
for  the  passage  of  the  genital  products. 

3.  In  Protopterus  the  testis  is  connected  with  the  kidney  only 
at  its  extreme  tip  ;  in  Lepidosiren  there  is  a  series  of  about 
half  a  dozen  segmentally  arranged  vasa  efferentia  which 
open  into  Malpighian  capsules. 

4.  In  Protopterus  the    hind  genital  region  of  the    kidneys  is 
clearly  marked  off  from  the  rest,  and  in  this  region  the 
kidneys  are  fused  across  the  middle  line  ;  in  Lepidosiren 
there  is  only  a  slight  attempt  at  this  differentiation,  and 
the  kidneys  of  the  two  sides  are  posteriorly,  as  elsewhere, 

quite  distinct. 
5.  The  Wolffian   ducts  open  in  the  adult    male  by  a  common 

(Protopterus)  or  by  two  separate  {Lepidosiren)  papilla;  into 
the  distal  portion  of  the  cloacal  caecum,  which  is  morpho- 

logically a  urogenital  sinus  formed  in  ontogeny  as  a 
dilatation  of  the  fused,  but  originally  separate,  posterior 
portions  of  the  Wolffian  ducts. 

EXPLANATION  OF  THE  PLATES. 

The  lithographic  illustrations  on  Plates  XXVII.  and  XXVIII.  have  been 

drawn  by  Mr.  E.  Wilson  from  reconstructions  by  the  author  of  his  camera- 
drawings  according  to  the  method  described  in  Quart.  Journ.  Micr.  Sci. 
vol.  xlv.  p.  5. 

Plate  XXVII. 

Fig.  1.  View  from  mesial  aspect  of  reconstruction  of  the  hind  end  of  testis  and 
kidney  of  an  adult,  but  not  breeding,  Lepidosiren.     The  testis  is  shown 
yellow,  the  kidney  blue.     (In  breeding  specimens  the  testis  extends 
much  further  back.) 

C.t.  Collecting- tube  of  kidney.  Gl.  Malpighian  body.  K„.  Portion 
of  kidney  which  becomes  enlarged  during  breeding-season  (posterior 
epididymis  or  hypodidymis).  Tr  Formative  region  of  testis.  T.,.  Vesi- 

cular region  of  testis.     V.E.  Vas  efferens.     W.P.  Wolffian  duct. 

Plate  XXVIII. 

Fig.  2.  View  from  behind  of  a  thick  slice  of  the  hinder  portion  of  the  vesicular 
region  of  the  testis  of  a  breeding  male  Lepidosiren  with  its  accompanying 
mass  of  kidnev-tubules. 

K,  Kidney.      T„.  Testis.      V.A.  Afferent  vein.      W.D.    Wolffian 
duct  with  collecting-tube  opening  into  it. 

Fi;.'.  3.  Corresponding  view  of  fused  posterior  portions  of  kidneys  (hypodidymis) 
of  Protopterus — collecting-tubes  &c.  of   kidney  coloured   blue,  testis 
and  vasa  efferentia  yellow. 

M.D.  Fused  hind  part  of  Mullcrian  ducts.  T,.  Posterior  ends  of 
testes  meeting  in  mid-line.    V.E.  Yns efferens.     W.D.  Wolffian  duct. 
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3.  Field-notes  on  the  Antelopes  obtained  daring  a  Journey 

in  Somaliland  and  Southern  Abyssinia  in  1900-1901. 
By  Alfred  E.  Pease,  M.P.,  P.Z.S. 

[Received  July  8,  1901.] 

Buhalis  bwatjtbi.     Swayne's  llarteheest. 
Galla  name,  Korki,     Abyssinian  name,  Gedempsa  or  Gedemfsa. 

Somali  name,  Sieg. 

I  was  rather  surprised  to  find  Swayne's  llartebeest  on  the  west, side  of  the  Hawash  River  :  we  saw  them  between  the  I  law  ash  and 
Awaramulka.  Major  Grwynn,  R.E.,  D.S.O.,  killed  one  on  the 
march  near  the  Hawash,  and  I  saw  them  in  the  foothills  and  bush 
near  Tadijunulka,  but  did  not  shoot  any.  I  was,  how  ever,  still 
more  astonished  to  find  them  on  the  Upper  Hawash,  west  of 
Sequala,  also  south  of  the  Guerague  range  (Gifursa),  and  in  the 
neighbourhood  of  the  Meki  River  and  Lake  Zwai,  where  they 
were  numerous.  I  shot  two  bulls,  one  near  Bogra  and  one  near 
Ada  (Upper  Hawash,  west  of  Sequala).  The  better  head  was 

I  •">]  in.  long,  10  in.  in  circ,  and  17 i  from  tip  to  tip.  One  of  these 
1  killed  whilst  it  was  being  closely  pursued  by  a  Serval,  which 
I  also  shot.  It  is  remarkable  that  so  small  an  animal  as  the  Serval 
should  attack  a  Hartbeest. 

Cephalophus  sp.  inc.     Duiker. 

Abyssinian  name,  MidaJcwa. 
The  only  specimen  I  obtained  of  this  was  a  female,  caught 

by  some  Gallas  on  Mt.  Sequala  and  brought  to  our  camp  in 
January.  It  was  quite  small,  about  20  days  old,  and  had  been  for 
LO  days  nursed  at  the  breast  of  the  Galla  woman  that  brought  it 
to  me.  In  colour  it  resembled  the  grizzly  grey  of  a  young 
Klipspringer,  but  not  in  the  texture  of  its  coat:  it  was  decidedly 
dark  in  colour,  with  tan  round  the  cars,  eyes,  and  muzzle,  and  a 
very  dark  band  from  the  poll  to  the  nose,  and  similar  bands  down 

tin-  fore  legs.  It  was  perfectly  tame,  and  we  kept  it  in  health  till 
theeml  of  .March.  It  throve  well  on  small  quantities  of  bread  and 

biscuit  with  goat's  milk,  but  would  eat  if  it  got  the  chance  any 
kind  of  food  (except  meat);  it  ate  grass  very  sparingly,  hut  would 
eat  dry  leaves,  t  wigs,  bits  of  bark,  and  the  stalks  and  leaves  of 
certain  plants  and  bushes,  but  when  this  die!  failed,  as  it  did  in 
Somaliland,  it  ate  too  much  bread  and  plum-pudding  one  day  and 
died.  1 1  was  such  a  liercaveinent  to  .Mrs.  Pease,  that  we  had  not 
the  heart  to  skin  it,  and  buried  it.  I  saw  many  other  Duikers  at 
various  times,  but  only  springing  in  and  out  <»f  the  (hick  jungle, 
giving  no  chance  for  a  rillo.  I  never  had  one  in  sight  for  half  a 
second.      I    met    with  them   on   the    Bntoto   Hills,  Sequala.  &C. ;    I 
also  saw  them  on  the  hills  at  the  base  of  Assobdl  Mountain  in  the 

I  buuikil  ( 'ountry. 
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Obeotbagus  saltatob.     Klipspriuger. 

The  Klipspringer  was  seen  on  Entoto  .Mountain  and  in 
Somaliland. 

Otjbebia  Montana.     The  Abyssinian  Oribi. 

Abyssinian  name,  Miivalca. 
The  Ourebi  is  not  common  on  the  plateau  in  the  neighbour- 

hood of  Adis  Ababa,  but  we  found  it  sometimes  near  the  road 
after  passing  Balchi  on  our  way  up  to  the  capital.  Captain 
A.  Duff  killed  one  at  Jeffi  Dunsa  two  days  east  of  Adis  Ababa. 
After  we  left  Adis  Ababa  we  saw  the  first  in  the  Akaki  Valley, 
and  frequently  met  with  them  on  the  lower  ground  below  Sequala 
(the  great  extinct  volcano).  I  shot  the  first  I  obtained  near  Delato, 
north  of  Sequala  above  the  Dahom  River  ;  it  was  one  of  three  (one 
buck  and  two  does).  Near  the  Ha  wash  they  were  more  numerous, 
and  on  crossing  the  Hawash  we  found  them  plentiful  in  the 
country  around  Lake  Ailan,  several  small  bands  of  twos  and  threes 
up  to  seven  and  even  nine  being  seen  together.  They  were  feeding 
either  on  the  fresh  grass  where  the  bush  had  been  burnt,  or  near 
and  on  the  cultivated  patches  close  to  the  Galla  villages,  which  are 
very  numerous.  On  the  Upper  Hawash  I  often  observed  them, 
and  have  seen  them  feeding  with  the  Reed-bucks  in  the  grass  near 
Aila  and  in  the  neighbourhood  of  the  Meki  River  and  Lake  Zwai. 
1  also  saw  them  all  down  the  Hawash  Valley  to  Tadijunulka  and 
Awaramulka.  When  I  had  shot  five  specimens  iu  the  early  part 
of  my  trip  I  never  molested  them  further.  I  noticed  that  they 
fed  and  wandered  at  all  hours  of  the  day,  occasionally  lying  down, 
and  I  did  not  see  any  female  with  more  than  one  young  one. 

The  best  head  I  obtained  measured  5|  inches  on  the  curve. 
The  name  Ourebia  tnontana  is  rather  a  misnomer,  as  I  found 

most  of  them  in  the  flat  low  country  between  the  Hawash  and 
Zwai. 

Mauoqua  phillipsi.     Phillips's  Dik-Dik. 
Somali  name,  SaJcaluro  Golass. 

The  common  Somali  Dik-Dik  was  the  only  one  of  which  I  shot 
any  specimens.  It  extended  all  the  way  up  the  Hawash  Valley.  I 
saw  a  larger  Dik-Dik  occasionally,  but  never  got  a  shot  at  it.  This 
was  probably  M.  saltiana. 

Cobus  defassa.     Water-buck. 

Abyssinian  name,  Defassa.  Somali  name,  Balango.  Galla  name, 
Warahod,  which  is  also  used  by  the  Abyssinians  and  Danakils. 
The  five  specimens  of  the  Water-buck  were  all  obtained  in 

the  Hawash  Valley.  I  saw  Water-bucks  or  their  tracks  on  many 
parts  of  the  Hawash  Valley  and  also  on  the  Meki  River,  but  they 
are  not  common  in  the  higher  parts  of  the  Hawash  Valley. 

I  have  seen  them  usually  in  small  herds  never  more  than  eleven 
together,  more  commonly  only  three  or  four. 
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Cervtcapra  bohor.     Reed-buck. 

Abyssinian  name,  Bohor  or  Behor.  Somali  name,  Dol.  Galla 
name.  Bormtfa. 

I  never  observed  any  Reed-bucks  till  we  got  south  of  the  11  awash 
River,  though  1  noticed  their  tracks  on  the  banks  of  the  Ilawash. 
1  saw  Reed-bucks  at  Aila  (N.  of  the  Meki  River),  but  did  not  shoot 
one  till  I  got  to  Lake  Zwai,  where  they  were  numerous  but  uever 
more  than  two  or  three  together.  There  were  great  numbers  of 
these  Antelopes  in  the  Hawash  Valley  at  a  place  called  Goraboutha, 
two  days  S.E.  from  Sequala,  a  very  marshy  country,  with  high  grass 
near  the  river  and  thick  scrub  inland.  One  evening  1  saw  23  in 
one  compact  herd;  there  were  five  bucks,  and  1  killed  the  three 
hest.  I  shot  one  the  following  day  on  the  march  to  the  Moggoi 
River,  but.  having  five  specimens,  never  shot  any  more.  1  saw 
them  west  of  Kantalli  Mountain  and  near  Tadijunulka. 

(tazella  GRA.NTI.     Grant's  Gazelle. 

Abyssinian  name,  Mklafihel.    Galla  name,  Hedi. 

The  only  specimens  of  Grant's  Gazelle  that  1  obtained  or  saw 
were  around  the  northern  shores  of  Lake  Zwai,  where  they  were 
very  numerous  and  tame.  1  saw  a  solitary  one  a  day  north  of 

this  along  with  Swayne's  Hartebeest  close  to  the  Meki  River. 
I  do  not  know  of  any  previous  mention  of  this  Antelope  so  far 
north. 

Gazella  sjemmerringi.     Soemmerring's  Gazelle. 
Abyssinian  name,  Meidafihel.  The  natives  do  not  discriminate 

between  Grant's  and  Soemmerring's.  Galla  name,  Hedi,  Somali 
name,  Aoul. 

These  Antelopes  were  common  on  the  Maritime  Plain  of  Somali- 
land,  and  occasional  on  the  low  ground  up  to  Tadijunulka.  We 
saw  large  numbers  of  them  on  the  Danakil  plains  and  in  the  bush 
around  Mt.  Assobot  and  the  Lower  Hawash  Valley,  also  near 
Mt.  Fantalli  and  El  Toki  there  were  large  numbers,  but  1  never 
saw  any  higher  up  the  Ilawash  than  just  E.  of  Sequala.  All  the 
heads  1  saw  were  very  small  compared  with  Somali  heads. 

Gazelea  pelzeeni.     Pelzeln's  Gazelle. 

1  shot  two  on  the  Maritime  Plain.  I  also  saw  many  Gazelles 
on  the  hills  near  Araweina,  among  the  mountains,  which  were  not 

Speke's  Gazelle,  but   I  am  not  positive  that  they  were  Pelzeln's. 

LiTiincitAMi ra  w  u.i.kiu.    Qerenuk. 

Somali  name,  Qerenuk. 

Wry  plentiful  all  over  the  country  below  the  Abyssinian 
esoarpmenl  land,  of  course,  throughout  Somaliland),  till  you  pass 
a  little  vailey  beyond  Arbawun,  when  fehey  are  no  more  met  with. 
The  Danakil  and  these  western  Gerenuka  carry  heavier  heads  than 
\)\i-  Qerenak  of  Somaliland  proper. 
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ObBOTBAGUS  MKGALOTIS.      Baira. 

Somali  name,  Bairn. 

I  saw  plenty  of  Baira  on  the  road  up,  and  they  were  apparently 
common  in  the  Araweina  Mountains.     I  shot  only  one  female. 

Obyx  bbisa.     The  Beisa. 

Abyssinian  name.  Sala.     Somali  name,  Beit. 
We  came  across  the  Oryx  on  the  maritime  plain  of  Somaliland, 

but  never  in  large  numbers  till  we  crossed  the  Hawash,  as  through- 
out the  lower  Danakil  Country  it  is  constantly  hunted  by  the 

natives  on  horseback  with  spears.  We  saw  a  considerable  number 

on  the  foot-hills  below  the  Abyssinian  escarpment  near  Marko 
and  Deladi,  a  few  near  the  Moulou  Kiver,  Mt.  Assobot.  and 

Kattyinwaha.  After  crossing  the  Hawash  I  observed  some  large 
herds  of  from  40  up  to  80  ;  these  were  mostly  cows.  I  noticed  that 
they  carried  much  longer  horns  than  the  average  Somali  heads 
that  I  had  seen  on  the  Haud  and  elsewhere  in  my  previous 

journeys.  I  shot  very  few,  not  requiring  them  as  trophies,  and 
certainly  did  not  get  anything  like  the  longest  horns.  My  best 
were  30  inches  long. 

I  also  saw  Oryx  near  Tadijunulka,  and  an  occasional  one 
between  the  Hawash  and  Lake  Zwai. 

Strepsiceros  capensis.     Greater  Kudu. 

Somali  name,  Aderyu,  and  Godir  for  the  male.  Abyssinian 
name,  Agazin. 

Found  in  small  and  ever  diminishing  numbers  on  the  higher 
mountains  of  the  Hawash  borders  of  the  Danakil  Country.  1  saw 
seven  on  the  Meld  Kiver  banks,  and  my  shikari  saw  some  at  the  foot 

of  Mt.  Bossette.  There  are  a  few  near  Tadijunulka  and  along 
the  Abyssinian  escarpment.  I  also  saw  some  at  Hulul  in  the 
mountains  not  far  from  Harrar. 

Strepsiceros  imberbis.     Lesser  Kudu. 

Somali  name,  Arrhe  (or  Godir  yer,  literally  "  little  male  Kudu"). 
The  Lesser  Kudu  is  common  through  the  Gourgara  and  Somali, 

Danakil,  and  Galla  countries  just  below  the  Abyssinian  escarp- 
ment, and  very  numerous  on  the  Lower  Hawash.  I  saw  plenty 

near  Mt.  Fantalli  ;  I  shot  two  bulls  near  El  Toki ;  I  never  saw 

the  Lesser  Kudu  beyond,  i.  e.  west  of  Sequala,  but  it  may  well 
be  common  up  the  Meki  Kiver.  I  saw  plenty  near  Melkadegaga 
on  the  Hawash. 
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December  3,  1901. 

W.  T.  Blasfoed,  Esq.,  LL.D.,  F.K.S.,  Vice-President, 
in  the  Chair. 

The  Secretary  read  the  following  report  on  the  additions  made  to 

the  Society's  Menagerie  during  the  month  of  November  1901  : — 
The  number  of  registered  additions  to  the  Society's  Menagerie 

during  the  month  of  November  was  112,  of  which  29  were  by 
presentation,  42  by  purchase.  38  were  received  on  deposit,  and  3 
were  bred  in  the  Gardens.  The  number  of  departures  during  the 
same  period,  by  death  and  removals,  was  182. 

Amongst  the  additions  special  attention  may  be  called  to: — 
A  young  male  Zebra,  sent  as  a  present  to  H.M.  The  King  from 

the  Emperor  Menelek,  and,  by  His  Majesty's  orders,  placed  under 
the  care  of  the  Society,  and  now  lodged  in  the  New  Zebra  House 

next  to  the  Grevy's  Zebra. 
Before  it  arrived  at  Abbis  Abeba  this  animal  was  supposed  to  be  a 

male  Grevy's  Zebra  ;  but  some  photographs  of  it  which  were  kindly 
forwarded  to  me  by  Col.  Harrington,  and  which  I  now  exhibit 

(text-fig.  55,  p.  504),  showed  at  once  that  this  was  not  the  case. 
The  animal,  of  which  I  exhibit  an  excellent  coloured  drawing 

(  Plate  XXIX.),  prepared  by  Mr.  J.  Smit,  is  decidedly  not  a  Grevy's 
Zebra,  but  belongs  to  the  series  of  Burchell's  Zebra  which  is  so 
widely  diffused  from  North  to  Southern  Africa.  After  carefully 
going  into  the  literature  of  the  subject,  I  have  come  to  the  decision 
(in  which  I  am  happy  to  say  that  Mr.  Oldfield  Thomas  and  Mr.de 
Winton  agree  with  me)  that  this  Zebra  is  most  probably  the  same 
as  that  described  by  Mr.  de  Wiuton  (Ann.  &  Mag.  Nat.  Hist.  (6) 
xvii.  p.  319,  1896)  as  E<jvus  burchelli  grantV  ;  but  I  am  not  sure  that 
it  will  not  be  better  to  class  it  as  a  full  species  and  to  call  it  Equua 

gronti,  under  which  term  I  have  had  it  labelled  in  the  Society's 
Gardens.  As  will  be  seen  by  the  drawing,  its  small  ears  and 
different  system  of  striping,  not  to  speak  of  its  much  inferior  size, 
at  once  separate  it  from  E.  grevyi,  and  another  distinguishing 
feature  is  the  pure  black  of  its  stripes  and  the  entire  absence  of 
what  have  been  termed  shadow-stripes. 

Its  height  is  40'  inches  at  the  withers,  whereas  the  height  of  tin- 
female  E.  grevyi  is  50  inches. 

I  regret  that  I  have  not  been  able  to  ascertain  from  Col.  Harrington 
or  Oapt.  DiitY  in  what  part  of  the  A  byssiuian  dominions  this 
beautiful  animal  was  obtained;  but  1  have  little  doubt  that  it  is 

from  Lake  Rudolf,  in  which  district  is  has  been  stated  by  several 
observers  that  herds  of  the  larger  and  smaller  Zebras  are  in  some 

1    Mr.  R.  I.  Pocook  lias  jjiven  a  list  of  the  subspecies  of  Eqwti  burchelli  in  |iis 
article  "On  the  Bpeoiei  and  Subspecies  of  Zebras,'1  published  in  die  '  Annals  a 
Magazine  of  Natural  History'  for  July   1897  (Ann.  iV   Mag  Nat  Bist.  (6)  xx. 
1'1'wip  other  formi  of  /'.  burchelli  have  been  rinoe  described,  viz  ,  Equu* 
urchetti  rambetientit  (Trouew.,  Hull.  Una.  (THist.  Nut.  iv.  p.  84,  1898)  and 

B.  b.foa  iTniz.ik  .t  Trouett .  Hull.  Afas.  d'Hist    Nat  v  p  ?<'>'2,  1899). 
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Text-fifj.  o.j. 

•  (rant's  Zebra. 

(From  photographs  taken  at  Abfaia  Abeba.J 
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spots  found  intermixed.  I  have  also  been  informed  that  in  the 
bales  of  flat  native  Zebra-skins  lately  imported  from  Abyssinia  or 
Soinaliland,  examples  of  the  skins  of  these  two  species  may  be  found 
in  the  same  bale,  showing  that  they  inhabit  the  same  country. 

Mr.  Sclater  stated  that,  on  the  kind  invitation  of  the  President, 

he  had  inspected  the  tine  herd  of  Prjevalsky's  Horse  (Equus 
prjevalslcii)  lately  received  at  "Woburn  through  Mr.  Carl  Hagenbeek. The  herd  was  12  in  number — 5  males  and  7  females.  Mr.  Sclater 

was  of  opinion  that  Prjevalsky's  Horse  was  a  true  wild  species 
of  typical  Equus,  with  chestnuts  on  both  fore  and  bind  legs,  as  in 
the  domestic  Horse.  The  animals  at  Woburn  were  all  quite  young, 
apparently  yearlings.  Mr.  Sclater  announced  that  the  Council 
had  arranged  with  Mr.  Hagenbeek  for  the  purchase  of  a  pair  of 
this  animal,  which  might  be  expected  to  arrive  in  London  shortly 
after  Christmas. 

Mr.  W".  E.  de  Winton,  E.Z.S.,  exhibited  a  remarkably  large 
specimen  of  the  Grey  Mullet  (Mugil  chela),  weighing  12  lbs.  and 

measuring  2  ft.  ~\  in.  in  length,  with  a  girth  of  1  ft.  6  in.  This 
was  one  of  five  which  were  exhibited  on  a  fishmonger's  stall;  the 
smallest  specimen  weighed  9h  lbs.,  the  largest  14  lbs.  They  were 
said  to  have  been  taken  in  the  Xorth  Sea. 

The  following  papers  were  read  : — 

1.  On  the  Myriapods  collected  during  the  "  Skeat  Expedition  " 
to  the  Malay  Peninsula,  1899-1900.  By  F.  G.  Sinclair 
(formerly  P.  G.  Heathcote),  M.A.,  F.L.S.,  Trinity 

College,  Cambridge. 

[Received  June  20,  1901.] 

(Plates  XXX.  XXXII.') 

AVhen  my  friend  Mr.  Manner  asked  me  to  report  on  this  collect  ion 
of  Myriapods.  1  hesitated  to  undertake  the  task  <>n  account  of  my 

want  of  experience  in  species-work'.  I  could  not,  however,  resist 
the  temptation  of  making  acquaintance  with  several  forms  that  I 
have  long  wished  to  examine,  so  1  acceded  to  his  request,  and  have 
found  the  work  most  interesting. 

The  fact  that  the  places  from  which  the  specimens  were  collected 
are  all  new  ground,  renders  it  necessary  to  describe  many  forme  as 
new  species ;  bul  where  it  seemed  at  all  possible  to  me  to  do  so, 
I  have  described  specimens  as  varieties  rather  than  species,  and 
this  I  have  don''  deliberately,  because  a  study  of  the  literature  has 

1   For  explanation  of  the  Plates,  >ee  p.  632. 
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convinced  me  that  our  knowledge  of  the  Indo-Australian  Myria- 
pocls  is  very  fragmentary,  and  does  not  as  yet  suffice  to  allow  of  a 
satisfactory  division  of  the  groups  into  species. 

Attems,  in  his  excellent  work  on  the  Myriapods  collected  by 
Prof.  Kukenthal  in  the  Malay  Archipelago,  says  that  in  most 
Myriapods  there  is  a  want  of  characteristic  distinctions  confined 
to  a  species,  and  in  this  I  thoroughly  agree  with  him.  The  only 
species-character  which  at  present  seems  satisfactory  is  the  form 
of  the  copulatory  apparatus.  There  is,  however,  much  practical 
inconvenience  in  resting  too  much  upon  a  single  character  which 
is  confined  to  one  sex ;  and  our  knowledge  of  the  differences 
between  male  and  female  is  at  present  so  imperfect,  that  it  is  easy 
to  see  how  much  confusion  may  arise.  Moreover,  we  see  from 

Verhoef's  investigations  that  there  may  be  considerable  variations 
in  the  copulatory  apparatus  at  different  ages.  Pocock  too,  in  his 
work  on  the  Myriapoda  of  the  Mergui  Archipelago,  has  pointed 
out  that  other  characteristics  vary  extremely  with  age.  Under 
these  circumstances,  I  rather  hope  that  my  descriptions  and 
figures  may  be  of  use  to  future  observers  than  expect  that  my 
species  may  prove  permanent.  The  consideration  that  we  can 
have  no  satisfactorily  defined  species  of  Indo-Australian  Myria- 

pods until  we  have  a  better  acquaintance  with  their  numerous 

variations  of  form,  and  especially  some  knowledge  of  the  differ- 
ences due  to  different  ages  of  individuals,  must  be  my  excuse  for 

extending  the  present  paper  to  what  seems  an  undue  length.  It 
will  be  observed  that  I  have  described  one  or  two  peculiarities  that 
are  evidently  individual  malformations.  Some  of  the  questions 

raised  by  Mr.  Bateson's  book  on  Variation  ('  Materials  for  the  Study 
of  Variation,'  1894)  seem  to  me  to  render  any  such  peculiarities 
worth  recording,  and,  so  far  as  I  know,  very  few  such  have  been 
noticed  by  authors. 

This  collection  contains  examples  of  40  species,  of  which  16  are 
already  known,  15  are  varieties  of  known  species,  and  9  are  new. 
The  Polydesmoidea  are  the  most  numerous,  and  the  number  of 
species  of  Chilopoda  are  few.  This  may  be  partly  due  to  the 
difficulty  of  capturing  the  latter.  As  I  know,  from  personal 
experience,  it  is  no  easy  matter  to  collect  a  large  and  lively 
Kcolopendra.  The  manner  in  which  some  of  them  have  been 
taken  is  shown  by  a  noose  of  thin  grass  round  the  neck  of  one 
specimen.  The  way  in  which  another  has  been  taken  may  be 
guessed  from  the  fact  that  it  is  completely  flattened. 

The  specimens  were  collected  in  the  mouths  of  May,  June, 
August,  and  September  at  the  following  places  : — 

April. 
Patalung  State.  .  .  .  Koh  ha. 

Patalung  (on  shore  of  "  Inland  Sea"). Tapeluug. 
Patani  (District   of         Patani. 

Patani  State). 
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May. 

Jala    (District      of         Bukit  Besar  or  Indragiri  (mountain, 
Patani  State).  about  3000  it,). 

Bukit  Jala  (hills  near  Biserat). 

Gua  Gau i bar  {lit  "Image  Cave,"'  in hills  near  Biserat). 
June. 

Raman  (District  of         Kekabu,  Bukit  Balor. 

Patani).  Gua    Glap,   or    "  Dark    Cave,7'    near Biserat,  Bukit  Grib(?). 
Patani  (District  of         Gua  Tanan. 

Patani  State). 

August. 
Kelantan  State.  .  . .         Kuala  Aring. 

December. 

Perak  State             Gunonglnas (mountain,  a  little  under 
6000  ft.). 

Examples  of  the  following  species  were  collected  at : — 
Patalung  State           Koli  ha              Rhyncoproctus  proboscideus. 

Pat  alung           Spirobolus  sanguineus. 
Tapelung              Platyrhacus  beccarii. 

P.  subalbus. 
P.  setosus. 
Strongylosoma  skeatii. 
Sphteropeeus  modigliani. 

Patani    (District     of         Patani             Spirostreptus  sanguineus. 
Patani  State). 

Jala     (District      of         Bukit  Besar              Platyrhacus  pfeifferee. 
Patani  State).  Strongylosoma  nodulosum. 

Spirostreptus  sa  ngtiineus. 
Otostigma  aculeatum. 

Bukit  JalS           Platyrhacus  kelwitanicus. J',  malaccanus. 
P.  xanthopus. 

Gua  Grambar           Cambala  calm. 
Raman    (District    of         Kekabu,  Bukit  Balor.        Scutigera  longicofms. 

Patani  State).  GkiaGlap,BukitGrib(?).    Doratonotus  cavernicola. 
Patani  State            Gua  Tanan              Doratonotus  cavernicola. 
Kelantan  State            Kuala  Aring            Siphonophora  longirostris. 

Platyrhacus  kelantanicus, 

Thryropygus  ja  va  n  icus, 

T.  wilii  /■/. Spirostreptus  rubripes. 
Otostigma  orientale, 
0.  aculeatum. 
Mecistocephalus  punctifrons. 

Perak  State             Gkinong  Inas           Platyrhacus  humberti. 
I',  marginellus. 
Strongylosoma  bipunctatum. 
s.  coarctation. 
.lulus  birmanus. 

Glomeris  infuscatus, 
Scolopendra  aringensis. 
Otosttgma  orientale, 
Scutigt  rn  longicornis, 

I   have  used  Silvestri's  Dames  for  the  parts  <>!'  the  under-lip, 
thinking  them  the  cleared  and  must  convenient. 
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DIPLOPODA. 

Order  HELMINTHOMORPHA. 

Sub-Order  Colobogx.vt  11  a. 

Siphonophora  longieostris  Silvestri.  (Plate  XXX.  figs.  1   3,5.) 

From  Kuala  Aring,  Kelautan  State. 

Silvestri's  description  is  very  short,  but  1  think  that  this  species 
must  be  identical  with  the  one  from  New  Guinea  described  by  him, 
or,  at  any  rate,  very  closely  allied. 

Length  45  mm.,  width  3  mm.     Number  of  somites  93. 
Colour  red-yellow,  shading  into  pale  yellow  from  the  sixth  somite 

to  the  head  ;  legs  pale  yellow. 
Head  with  long,  slender,  curved  beak.  Antennas  a  little  longer 

than  the  beak  ;  terminal  joint  large  and  rounded,  other  joints 
equal.     Antenna?  and  head  covered  with  close-set  hairs. 

1st  tenjite  curved  where  it  joins  the  head,  broad,  about  double 
the  length  of  the  succeeding  tergite.     Keeled  like  the  others. 

Pores  situated  on  the  keel.  The  side  below  the  keel  runs  straight 
down  to  join  the  pleurae  at  a  fairly  sharp  angle,  thus  making  the 
shape  of  the  body  rather  square  than  cylindrical. 

Legs  very  short  and  thickly  haired  ;  joints  about  equal,  ending 
in  a  blunt  claw. 

Anal  valves  rather  small,  one  sternite  behind  the  anus  without 
legs  and  divided  by  a  median  longitudinal  furrow.  Body  tapering 
very  gradually  before  and  behind. 

Plattdesmus  kelantanicus,  sp.  now    (Plate  XXX.  tigs.  4.  6-9.) 
From  Kuala  Aring,  Kelautan  State. 
Colour  dirty  brown  ;  head  clear  yellow  ;  legs  and  sterna  pale 

yellow. 
The  largest  specimen  has  79  somites  ;  length  about  50  mm.  by 

5  mm. 

The  smallest  77  somites  ;  length  43  by  44  mm. 
Head  heart-shaped,  small,  covered  with  very  tine  short  hairs. 

Antenna'  (fig.  9)  short  and  thick,  nearly  equal  joints,  the  second 
being  a  little  the  longest. 

The  hypostoma  (fig.  8)  has  the  maxilla?  large,  inframaxilla 
single,  large  at  base,  contracting  rapidly  to  a  spike-shaped  elonga- 

tion, which  extends  almost  the  whole  length  of  the  hypostoma; 
galeae  small  ;  small  cardiues  ;  basals  normal ;  maxilla  furnished 
with  a  lew  bristles  at  the  anterior  edge. 

Mandible  with  a  long  slender  shaft,  then  a  short  movable  joint, 
then  a  pectinated  terminal  portion  (see  fig.  7)  consisting  of  a  row 
of  bristles  supported  by  a  slender  shaft  which  has  a  ring  at  some 
distance  from  the  end  which  looks  like  a  joint,  but  is,  I  believe, 
immovable. 
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].st  tergite.  Differs  much  from  the  others,  it  is  longer  than  the 
head,  roughly  semicircular  in  shape,  uot  so  broad  as  the  others, 

and  without  keels  ;  it  is  covered  with  large  wart-like  tubercles  and 
smaller  granules.  The  larger  tubercles  are  arranged  in  two  groups, 
so  as  to  leave  a  clear  space  free  in  the  direction  of  the  longitudinal 
furrow. 

'2n<J  tergite.  Prolonged  into  two  keels,  which  are,  however,  shorter 
than  the  succeeding  ones.  Like  the  first  tergite  it  shows  a  dis- 

position to  be  tuberculated,  as  in  addition  to  the  two  dorsal  tubercles 
which  enclose  the  dorsal  furrow  there  are  a  number  of  smaller 

tubercles  near  the  large  ones.  This  arrangement  of  the  tubercles 
forms  an  interesting  gradation  between  the  third  tergite,  smooth 
but  for  the  two  large  dorsal  tubercles,  and  the  first  tergite  with  its 
two  groups  of  tubercles  arranged  in  the  same  position  as  the  two 
dorsal  ones  in  the  other  somites. 

The  remainder  of  the  somites  resemble  one  another  closely. 
The  keels  are  long  and  bluntly  pointed,  the  posterior  angle  being 
the  most  acute  ;  they  cover  the  short  legs  completely.  The  shape 
of  the  body  rises  with  a  steep  slope  to  the  back,  where  there  are 
two  large  tubercles  with  a  wide  depressed  space  between  them, 
along  which  there  runs  a  deep  longitudinal  furrow.  Each  tubercle 

has  a  small  tubercle  projecting  from  its  base  (pores '?).  The  bases 
of  the  legs  are  close  together  and  are  attached  to  a  free  sternal 
plate.  Outside  the  legs  are  the  spiracles,  each  on  a  small  tubercle. 
The  median  dorsal  furrow  is  continued  right  up  to  the  tail,  and 
the  dorsal  tubercles,  though  smaller  in  the  last  two  somites,  are 
still  present. 

Sub-Order  Polydesmoidea,  Pocock. 

Family  Polydesmid.e. 

Genus  Platyehacus  C.  Koch. 

Platybhacts  itumbehti,  var.  nov.    (Plate  XXX.  figs.  10-13, 15.) 

Label :  "  Gunong  Inas,  Perak.  A  scent  of  HNC.  The  palest 
coloured  of  the  three  largest  specimens  squirted  out  fluid  from 

inter-segmental  pores  ;  all  emitted." 
Thei'e  are  three  female  specimens  of  this  species,  all  from  the 

same  locality,  and  differing  considerably  in  size  and  colour.  1  have 
no  doubt  that  they  are  a  variety  of  the  species  described  by  Pocock 
as  humberti,  but  as  they  do  not  correspond  exactly,  1  will  give  a 
full  description. 

Length  K»7  mm.,  greatest  breadth  1-1  mm. 
Body  narrowed  ulteriorly  and  posteriorly. 
Colour  very  deep  chocolate,  extreme  edges  of  keels  and  of  anal 

plate  flavous.     Legs  and  sterna  same  chocolate-colour  but  lighter. 
Head  thickly  granular;  shallow  frontal  furrow  ;  upper  lip  with 

row  of  bristles,  each  proceeding  from  a  small  tubercle. 
IgtUrgitt  slightly  wider  than  head,  the  lateral  contour  of  the 

Pboi  .  Zooi.  Soc— -1901,  Vol.  II.  No.  XXX  I  V.  :'.l 
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latter  forming  oue  curve  with  sides  of  tergite.  Anterior  border 
nearly  straight,  sides  of  tergite  rounded  ;  anterior  edge  raised 
into  a  ridge  along  which  a  row  of  tubercles  is  arranged,  the 
ridge  is  carried  round  I  he  side  of  the  tergites;  posterior  margin 
with  eight  tubercles  arranged  in  a  row  ;  at  the  lateral  margin 
there  are  more  tubercles,  but  flattened  and  irregular.  The 
surface  of  the  tergite  is  covered  with  smaller  tubercles  arranged 
irregularly,  and  there  is  an  irregular  transverse  row  of  some  larger 
tubercles. 

2nd  tergite  is  narrow  and  curved  forward  and  downward,  the 
edge  of  the  keel  being  rounded. 

3rd  tergite  does  not  project  so  much  downward  and  forward  ; 
the  anterior  and  lateral  margins  meet  so  as  to  form  a  fairly  acute 
point,  the  posterior  margin  rounding-off  into  the  lateral. 

■1th  tergite.  Anterior  margin  nearly  straight ;  forms  a  subacute 
angle  with  the  lateral,  the  posterior  forming  an  obtuse  angle  with 
the  latter.  On  this  tergite  one  can  see  the  first  beginning  of  the 
basal  shoulder. 

bill  to  10  th  tergites :  the  angle  formed  by  the  anterior  and 
lateral  margins  becomes  gradually  more  of  a  right  angle. 

11th  tergite.  From  the  11th  tergite  the  posterior  angle  begins 
to  project,  and  at  the  15th  it  has  the  form  of  a  spine. 

12th  tergite.  From  the  12th  the  lateral  edge  of  the  keel  shows 
signs  of  being  lobed. 

16th  tergite.  At  this  somite  the  lateral  edge  of  the  keel  shows  five- 
lobes,  which  are  distinct  on  the  17th.  The  last  three  tergites  show- 
three  rows  of  tubercles  ;  on  the  15th  the  third  row  becomes  con- 

fused with  the  smaller  tubercles  which  cover  the  surface,  but  the 
two  posterior  rows  may  be  traced  more  or  less  easily  up  to  the 
first. 

The  stigmata  repugnatoria  are  placed  nearly  in  the  middle  of  the 
keel  at  a  distance  of  about  2  diameters  from  the  edge. 

The  anal  plate  is  rounded  posteriorly,  and  shows  six  raised  longi- 
tudinal ridges  differing  in  length  and  arranged  symmetrically. 

The  sub-anal  plate  is  triangular,  and  is  armed  near  the  apex  with 
two  long  papilla?,  each  of  which  bears  a  long  seta.  The  edges  of 
the  anal  valves  are  not  very  strongly  marked,  and  have  two  pairs 
of  setiferous  tubercles  near  the  margins.  Outside  of  the  valve  are 
two  more  setiferous  tubercles,  arranged  symmetrically  with  the 
internal  ones. 

Sterna  are  coriaceous,  and  without  spines  or  furrows. 
At  the  base  of  each  leg  there  is  one  tubercle  on  the  internal 

side  and  two  on  the  external  side.  In  the  anterior  region  of  the 
body  these  tubercles  (the  external  ones)  show  an  irregularity  of 
arrangement ;  the  two  posterior  ones  are  arranged  in  a  straight  line 
from  the  base  of  the  leg  to  the  under  surface  of  the  keel ;  the 
anterior  two  are  arranged  parallel  to  a  line  connecting  the  bases  of 
the  legs. 

The  legs  and  antennae  are  hairy. 
Another  specimen  is  82s|  mm.  long  and  12|  mm.  broad. 
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The  third  specimen  is  87g  mm.  long  and  124-15?  mm.  brand. 
Colour  dirty  brown  on  dorsal  surface,  with  semicircular  patch  of 
pale  testaceous  colour  on  the  dorsal  margin  of  the  last  eleven 
somites  (probably  due  to  injury).  Legs,  antenna?,  and  sterna  are- 
pale  testaceous,  with  some  darker  markings  on  the  antennas  and 
legs. 

Platyrhacus  marginellus  Silvestri.     (Plate  XXX.  figs.  14, 17, 
IS,  20,  22.) 

Prom  Grunong  Inas,  Perak  State. 
This  is  probably  the  species  described  by  Silvestri,  and  found  in 

Sumatra;  but  as  his  description  is  very  short,  it  will  be  better  to 
give  a  full  account  of  the  animal.  The  specimens  are  two,  a  male 
and  a  female.     The  latter  is  considerably  the  largest. 

Colour  dark  brown,  almost  black,  the  extreme  edges  of  the  keels 
and  of  the  anal  sternite  being  pale ;  the  antenna;  and  legs 
yellowish  brown,  but  darker  than  the  edges  of  the  keel,  probably 

in  the  living  animal  they  might  answer  to  Silvestri's  description  of 
"  rufescentibus." 

Length  52  mm. ;  length  of  antennae  about  5  mm. mm. 

Breadth  of  6th  tergite  7g 

15th      „       7" 
„        17th      ,,       6| 

„        18th      „       5~ 
19th      „       4^ 

Head  narrow  ;  antenna?  long  ;  frontal  sulcus  deep,  extending 
from  between  the  antennae  to  the  margin  of  the  first  somite. 

1st  tergite  elliptical  in  shape,  the  lateral  edges  of  the  somite 
extending  considerably  beyond  the  sides  of  the  head.  Anterior 
margin  with  tuberculate  ridge,  which  extends  round  a  considerable 
part  of  the  sides  of  the  tergite.  A  row  of  tubercles  along  the 
posterior  margin,  and  two  distinct  rows  across  the  middle. 

2nd  tergite  projects  hardly  at  all  forward  or  downward  ;  anterior, 
posterior,  and  lateral  margins  distinct;  three  distinct  rows  of 
tubercles. 

The  shoulder  of  the  keel  quite  distiuct  on  the  third  somite  ;  in 
the  ninth  the  anterior  angle  is  acute,  while  it  is  obtuse  in  the 
tenth.  The  pores  lie  nearly  in  the  middle  of  the  keel  and  at  a 
considerable  distance  ([.\  diameters)  from  the  margin. 

Edges  of  keels  with  a  distinct  margin.  Posterior  margin  o£ 
keels  doI  dearly  serrated  before  the  15th  somite.  The  posterior 
angle  forms  a  very  short  tooth  which  does  not  reach  the  anterior 
surface  of  the  succeeding  keeL  The  anal  sternite  is  much  rounded, 
and  shows  little  trace  of  the  longitudinal  ridges.     Sterna  smooth. 

The  copulatory  Eool  of  the  male  shows  the  two  claws  opposed 
to  one  another,  one  being  longer  than  the  other.  The  copulatorj 
foot  is  long  and  slender.  The  shape  of  the  body  is  rather  convex, 
and  the  keels  slightly  upturned. 

mm. 

dtl i  of  1st  tergite  4^-5 55 

2nd     „       6~-6 
55 

3rd      „       6i-7 
55 4th      „       7-7 
35 5th      „       7^-8 
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Platvrhacts  CBLA.WTAKIOITS,  sp.  nov.  ( Plate  XXX.  figs.  19,  21 . 
24,  25,  31.) 

From  Kuala  Aring,  Kelautau  State. 

Length  80  mm.,  greatest  breadth  12  mm.  Length  of  antenna' 
8  mm.;  space  between  antennae  \\  mm. 

mm.  mm. 
l 
z Breadth of  1st  tergite 8 

ii 
2nd     „ 11 

ii 3rd     „ 11 

55 

4th     ., 12 .*) 
5th     „ 

12 

Breadth  of  10th  tergite  11* 
17th 

ii 

10: 
18th 

ii 

9 
19th 

ii 

7 

As  may  be  seen  from  the  measurements,  this  Myriapod  tapers 
abruptly  before  and  behind. 

Colour.  The  colour  "(in  spirit)  is  very  peculiar,  being  a  reddish 
brown,  almost  like  brick-dust.  In  the  centre  of  each  prozonite 
there  is  a  thick,  well-defined,  longitudinal  black  line.  This  line 
does  not  extend  the  whole  length  of  the  prozonite,  but  there  is 
anteriorly  a  narrow  space  free  from  black.  In  the  tergum, 
between  the  keels,  the  black  spreads  out  into  a  sort  of  blotch, 
extending  from  the  base  of  one  keel  to  the  base  of  the  other  ; 
leaving,  however,  the  posterior  part  of  the  keel  almost  free.  The 
legs  and  sterna  are  the  same  colour,  but  lighter. 

Head  rather  narrow;  the  frontal  furrow  deep  and  wide,  ex- 
tending between  the  antennas.  Upper  lip  indented  in  the  middle 

and  armed  with  six  bristles,  each  arising  from  a  tubercle.  Just 
above  the  upper  lip  is  a  deep  semicircular  compression  with  four 
setiferous  tubercles  on  its  upper  edge.  The  whole  head  is  rough 
and  densely  granular.  The  space  between  the  antennae  is  narrow ; 
the  antennae  arc  thickly  covered  with  hair  ;  first  two  joints  less 
hairy  and  lighter  in  colour  ;  end  joint  blunt  and  smooth  ;  frontal 
furrow  extends  back  to  margin  of  first  tergite. 

1st  tergite.  Anterior  margin  rounded,  with  ridge,  along  which 
are  arranged  ten  very  distinct  tubercles  and  more  tubercles  which 
are  not  distinct,  but  are  mixed  up  with  the  smaller  tubercles  with 
which  the  rest  of  the  tergite  is  studded.  Behind  the  ridge  there 
is  a  depression.  The  ridge  is  not  carried  round  the  lateral 
edges.  The  posterior  margin  is  furnished  with  twelve  very  distinct 
tubercles.  The  margin  is  rather  rounded-off,  but  there  is  an 
approach  to  a  .straight  line  on  the  surface  that  goes  to  meet  the 
curve  from  the  anterior  margin  in  a  blunt  point.  On  the  pro- 

zonite between  the  first  and  second  keels  there  is  a  thin  black  line 
which  extends  from  the  posterior  margin  to  the  anterior. 

2nd  tergite  projects  forward  aud  downward.  Points  of  keels 
rounded.  Row  of  twelve  distinct  tubercles  on  hinder  margin  ; 
two  fairly  distinct  rows  in  front  of  hinder  row. 

3rd  tergite  does   not  project   so   far  forward  and  downward  ; 
lateral  margin  of  this  tergite  straight,  making  an  acute  angle  with 
the  anterior  margin.     Two  rows  of  tubercles  can  be  made  out. 

4///  tergite,   Posterior  margin  of  the  keel  is  distinct,  mailing  an 
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obtuse  angle  with  the  lateral  margin,  which  makes  au  acute  angle 
with  the  anterior.     There  is  only  one  row  of  tubercles. 

5t7i  tergite.  First  trace  of  shoulder;  keel  almost  carries  on  the 
slope  of  the  tergum.  The  keel  starts  from  very  high  up,  so  that 
the  whole  surface  makes  a  very  gentle  curve. 

Sth  tergite.  The  anterior  angle  is  acute,  in  the  next  somite  it  is 
obtuse.  The  little  teeth  on  the  posterior  margins  of  keels  are 
visible  on  the  9th  somite.  On  the  last  two  somites  the  posterior 
margin  of  the  tergite  is  elevated  into  a  ridge.  The  anal  tergite 
shows  little  trace  of  the  longitudinal  ridges  so  conspicuous  in  some 
other  species,  its  margin  is  also  little  lobed.  The  anal  valves  are 
very  flat,  and  are  provided  with  the  usual  setiferoua  tubercles. 
The  sterna  are  coriaceous  and  without  furrows.  The  posterior 
keels  are  very  slightly  bilobed. 

Plaxykhacus  :  var.  of  kelaktainicus.  (Plate  XXXI .  figs,  32-34, 42.  56.) 

From  Bukit  Jala,  Jala  District. 
Length  83  mm.  Length  of  anteunie  10  mm.;  space  between 

liases  of  antenna  a  little  over  1  mm. 
mm. 

nun. 

Breadth  of  1st  tei .>gite !     7 

Br- 

eadth of  Sth  1 

ergite  12 .', 
v 

2nd 

>) 

10^ 

55 13th 

„      12 
" 

3rd ?? 11 
5> 

14th „      H| 

?> 

4th 

•,) 

12 

55 

16th 

„      U 
15 

5th 

)> 

12 
55 

17th 

5,             1" 

55 6th 
55 

12| 

55 
18th 9 

55 7th 
5? 12.1 5) 

19th 8 

Colour  dark  chocolate-brown,  with  broad  longitudinal  pale  stripe 
along  centre  of  back,  including  prozonites  and  extending  on  to 
first  tergite.  Keels  pale,  legs  pale,  sternites  rather  darker  than 
legs,  edge  of  anal  plate  and  antennae  pale. 

Head  rather  narrow ;  space  between  antennae  very  narrow. 
Upper  lip  indented  in  the  middle  and  armed  with  five  bristles.  A 
depression  between  the  antenna.  A  deep  semicircular  pit  just 
above  the  upper  lip,  with  four  bristles  along  the  edges.  The 
frontal  furrow  does  not  come  to  the  level  of  the  antenna'.  The 
antennae  are  long,  darker  in  colour  near  the  end,  and  densely 
covered  with  short  hairs,  less  densely  at  the  1st  and  2nd  joints. 
Surface  of  bead  covered  with  small  tubercles.  Frontal  furrow 

comes  to  edge  of  first  tergite. 
1st  tergite.  Anterior  edge  straight  with  ridge  followed  by  furrow, 

1  he  ridge  bearing  twelve  tubercles  which  do  not  extend  t<>  the 
augle  of  the  tergite.  The  posterior  margin  is  st  raight  and  bears  leu 
tubercles;  the  margins  both  anterior  and  posterior  are  rounded- 
off  at  the  sides  to  meet  in  a  rounded  angle.  The  width  of  the 

tergite  is  considerably  greater  than  thai  <>r  the  bead. 
2nd  tergite.  Keels  widely  open,  almost  semicircular,  ends 

projecting  forward  and  downward,  ends  of  keels  rounded;  two 
I'ow  s  of  tubercles  distinct. 
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3rd  tergite.  Lateral  margin  of  keel  a  straight  line,  angle  rounded, 
keel  with  a  straight  narrow  margin. 

4th  tergite.  Posterior  margin  of  keel  distinct ;  anterior  angle 
acute,  only  slightly  rounded. 

5th  tergite.  Anterior  angle  less  acute,  first  shoulder. 
&th  tergite.  In  this  tergite  the  anterior  angle  is  nearly  a  right 

angle.  The  teeth  on  the  posterior  edge  of  the  keels  are  first 
distinct  on  the  11th  somite;  on  the  anterior  they  are  not  distinct 
till  the  15th.  The  anal  tergite  shows  four  longitudinal  ridges, 
but  they  are  not  very  distinct ;  the  two  external  ones  are  only  a 
thickening  of  the  margin.  The  end  of  the  plate  is  rounded  and 
very  indistinctly  lobed,  edges  of  anal  valves  very  prominent. 

Sterna  smooth,  but  punctated.  The  tubercles  on  the  external 
sides  of  the  bases  of  the  legs  have  a  furrow  between  them  which 
runs  to  the  base  of  the  keel. 

Plaxyrhacus  BJicoARii,  var.  nov.  (Plate  XXXI.  figs.  35,  36, 
51,  60.) 

From  Tapelung,  Patalung  State. 
A  variety  of  the  species  described  by  Silvestri  as  beccani  from 

Sumatra. 

There  are  three  specimens  of  different  ages  forming  an  inter- 
esting series.  The  oldest  is  a  female,  ami  measures  85  mm. ; 

greatest  width  11  mm. 
Body  narrows  somewhat  abruptly  in  front  of  the  4th  somite, 

more  gradually  behind. 
Colour  black  in  the  middle  of  the  body  ;  keels,  legs,  and  antenna? 

yellow  ;  sterna  yellow  between  the  legs,  darker  under  the  keels. 
Head  granulated  ;  frontal  furrow  deep.  Space  between  antennae 

5  mm.     Length  of  antennae  7  mm. 
1st  tergite.  Anterior  and  posterior  margins  straight ;  the  anterior 

with  a  slight  irregularity  of  the  tubercles  on  the  ridge,  giving  the 
appearance  of  a  median  indentation.  Anterior  margin  with  a 
ridge  which  is  not  carried  round  the  edge ;  ridge  studded  with 
tubercles  ;  posterior  margin  straight,  with  row  of  nine  tubercles, 
with  smaller  ones  in  between.  Centre  of  tergite  nearly  smooth, 
more  tuberculous  near  the  edge. 

2nd  tergite  projecting  forward  and  downward,  narrow,  with 
row  of  ten  large  tubercles  on  the  posterior  edge.  Lateral  margins 
rounded. 

3rd  tergite  broader,  and  not  projecting  forward  and  downward 
so  much ;  posterior  row  of  tubercles  not  so  marked.  Antero- 

lateral angle  of  keel  acute,  but  slightly  rounded ;  postero-lateral 
obtuse. 

4th  tergite  hardly  points  down  at  all.  First  beginning  of 
shoulder. 

5th  tergite.  Shoulder  well-marked;  anterior  angle  hardly  acute. 
7th  tergite.  The  anterior  angle  of  this  tergite  is  a  right  angle, 

and  behind  this  somite  the  anterior  ancrle  becomes  more  obtuse  and 
the  posterior  more  acute. 
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12th  tergite.  The  12th  keel  has  the  posterior  angle  produced  into 
a  spine,  though  not  a  long  one.  The  posterolateral  margin  of  the 
keels  is  finely  serrated  after  the  10th  somite. 

Anal  tergite.  The  anal  tergite  is  rounded  at  the  posterior  edge, 
and  shows  long  longitudinal  elevations  resembling  those  on  the 
anal  tergite  of  P.  humberti,  but  differently  arranged.  They  each 
end  posteriorly  in  a  tubercle,  which  bears  a  r-eta.  The  edge  of  the 
tergite  is  indistinctly  divided  into  five  lobes. 

Sterna.  The  sterua  are  non-sulcate,  and  slightly  marked  with 
wrinkle-like  elevations.  The  anal  sternite  is  triangular,  with  two 
long  setiferous  tubercles  ;  the  anal  valves  have  strongly  marked 
edges,  with  a  single  setiferous  tubercle  on  the  edge  of  each.  There 
are  no  setiferous  tubercles  on  the  outside  of  the  anal  valves. 

There  is  a  single  tubercle  at  the  base  of  each  leg  on  the  internal 
side,  and  on  the  external  side  there  are  three  in  a  row7,  the  posterior 
tubercle  being  partly  divided  into  two. 

2nd  specimen,  19  somites.     Length  72  mm.,  width  1!)  mm. 
The  teeth  on  the  posterior  margin  of  the  keels  are  visible  on 

the  8th  somite.  The  lobes  on  the  keels  and  the  marks  on  the  anal 

sternite  are  all  more  prominent  than  in  the  older  specimen. 
3rd  specimen.  This  specimen  has  only  18  somites.  Length 

62  mm.,  width  8|  mm. 
Colour  clear  brown-yellow  ;  prozonites  darker,  almost  chocolate  ; 

the  colour  of  the  whole  body  is  darker  anteriorly.  The  lobes  of 
the  keels  are  much  more  clearly  marked,  and  the  rows  of  tubercles 
more  distinct.  The  markings  on  the  anal  tergite  less  ridged,  and 
more  like  tubercles.  The  five  lobes  of  the  keels  can  be  traced  even 

on  the  2nd  somite.  The  pore  is  placed  just  interior  to  the  second 
posterior  lobe  of  the  keel  (that  is,  rather  more  posteriorly  than  in 
the  older  specimens). 

Platyrhacus  peeifeer.e  Humbert  ife  Saussure.  (Plate  XXXL 
figs.  37,  11,  1-5,  18,  50.) 

Prom  Bukit  Besar,  Jala  District. 
Length  112  mm. 

mm.  "iiu. 

Width  of  1st  tergite    9|  Width  of  16th  tergite  L5 .'. 
2nd     „       13  „  17th     „        14.| 
3rd     .,       L3^  „  18th     „        \2\ 
4th     „       14  ,.  19th     „  8] 
5th     ..       L6 

Colour  black,  shading  into   testaceous  at  edges  of   keels  and 

margin  of  anal  tergite.     Antenna,  legs,  sterna,  and  most   of  the 
under  surface  of  the  keels  chocolate. 

Head  rough,  and  covered  with  small  tubercles.  Frontal  furrow 

deep,  and  widening  out  to  a  aemioval  depression  between  the 

antennas.  Upper  lip  with  a  semicircular  depression  above  it,  and 

four  bristle-bearing  tubercles  along  its  edge.      Length  of  antennae 
10!  nun. 

Ut  tergite.  Anterior  margin  straight,  with  ridge  but  no  distinct 
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tubercles;  the  ridge  and  whole  tergite  wrinkled  and  rough.  The 
ridge  is  not  produced  along  the  lateral  margin.  Posterior  margin 
straight  and  without  a  row  of  tubercles,  but,  like  the  anterior 
margin,  wrinkled  and  rough.  Lateral  margins  somewhat  rounded, 
and  coming  to  a  blunt  point  nearer  to  the  anterior  than  the 
posterior  margin. 

2nd  tergite  projects  downward  and  forward  ;  point  rounded. 
3rd  tergite.  Lateral  margin  nearly  straight,  forming  an  acute 

angle  with  the  anterior  and  an  obtuse  with  the  posterior  margin. 
4th  tergite  more  square,  the  anterior  angle  still  rather  obtuse. 
5th  tergite.  Lateral  margin  still  forms  an  acute  angle  with  the 

anterior.  The  keel  no  longer  points  downward  and  forward,  the 
keel  arises  high  up  so  that  the  back  is  little  convex. 

6th  tergite.  The  beginning  of  a  shoulder  appears. 
7th  tf-iyite.  A  distinct  shoulder :  the  antero-lateral  angle  nearly 

square. 
The  little  teeth  on  the  posterior  margin  of  the  keel  can  be 

obsened  in  the  9th  somite,  but  do  not  become  conspicuous  till  the 
1  3th.  The  posterior  margin  is  never  very  much  prolonged  ;  it  forms 
a  short  tooth  but  hardly  a  spine.  The  edge  of  the  keel  never 
becomes  very  distinctly  lobed,  though  a  trace  of  lobes  can  be 
observed  in  the  posterior  somites.  The  anterior  angle  of  the  keel 
only  differs  much  from  a  right  angle  in  the  last  four  somites.  The 
upper  surface  of  the  anal  shield  is  marked  with  longitudinal  ridges, 
as  in  PI.  becearii,  but  the  arrangement  is  somewhat  different.  The 
sub-anal  region  shows  the  six  tubercles  along  the  line  of  the  valves, 
but  only  three  outside  the  valves ;  the  absence  of  the  third  is 
probably  an  individual  variation. 

Plattehaoub  issiL.utis  Humbert  &  Saussure,  var.  nov.  (Plate 
XXXI.  figs.  40,  41,  47,  52,  53.) 

1  believe  this  to  be  a  variety  of  the  species  described  by  these 
authors,  although  it  differs  considerably  from  their  description. 

Length  95  mm.  Length  of  antennas  9-|  ;  distance  between 
bases  of  antenna:  '1  mm. 

Width  of  1st  tergite  9 
2nd  „  11 
3rd  ..  VI 
4th  ,.  L3 
5th      ,.       15 

nun.  niiu. 
Width  of  16th  tergite  14^ 

17th      ..       13 

18th      ,.       11 
19th      .,         8 

Colour  dark  chocolate-brown,  shading  into  lighter  brown  on  the 
edges  of  the  keels.  Ends  of  antenna?  rather  darker  than  the  bases. 

The  extreme  edge  of  the  anal  plate  light-coloured.  Beneath  the 
keels,  light  near  the  edge,  darker  on  the  sides  of  the  body  ;  sterna 
and  bases  of  legs  light  chocolate-colour;  ends  of  legs  darker. 

Head  covered  with  small  smooth  tubercle-.  Upper  lip  indented 
in  the  middle,  and  furnished  with  a  row  of  six  bristles.  Just 
above  the  upper  lip  there  is  a  triangular  depression  with  three 
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bristles  at  the  edges.  The  deep  frontal  sulcus  does  not  quite 
reach  to  the  level  of  the  antenna?.     Antennas  short. 

1st  tergite.  Anterior  margin  very  slightly indentate,  straight,  aud 
furnished  with  a  ridge  with  tubercles,  but  the  tubercles  are  not 
very  prominent  or  very  distinct ;  the  furrow  behind  the  ridge  is 
carried  out  into  a  depression  which  is  bluntly  triangular,  and 
extends  to  near  the  middle  of  the  tergite.  The  posterior  margin 
is  straight  with  some  large  tubercles  on  it,  but,  as  in  the  anterior 
margin,  the  tubercles  are  confused  and  not  prominent.  The  sides 
of  the  tergite  are  rounded-off  so  as  to  make  a  blunt  point  nearer 
the  anterior  than  the  posterior  margin.  The  tergite  is  about  the 
same  breadth  as  the  head,  the  curve  of  the  head  being  continuous 
with  that  of  the  tergite. 

2nd  tergite.  Is  prolonged  downward  and  forward  so  as  to  form 
an  open  V  embracing  the  first  tergite  ;  the  ends  are  rounded  so  as 
to  form  blunt  points.  On  the  posterior  margin  there  is  a  short 
ridge  covered  with  tubercles. 

3rd  tergite  less  prolonged  forward  and  backward  than  the  2nd. 
The  lateral  inargm  is  distinct  and  makes  an  acute  angle  with  the 

anterior,  though  the  point  is  rounded-off. 
-1th  tergite.  A  trace  of  shoulder  is  apparent. 
oth  tergite.  The  shoulder  is  apparent,  and  the  anterior  angle  is 

less  acute. 

6th  tergite.  Anterior  angle  nearly  a  right  angle. 
12th  tergite.  The  minute  teeth  are  visible  on  the  posterior 

margin  of  the  keel,  those  on  the  anterior  margin  are  not  visible 
distinctly  till  the  15th.  After  the  15th  the  keels  begin  to  be 
directed  backward,  and  there  is  a  small  tooth  on  the  posterior 
angle,  but  this  is  never  very  big. 

AaaJ  tergite.  The  anal  tergite  shows  only  four  of  the  longitudiual 
ridges  in  place  of  the  six  possessed  by  most  of  the  other  species. 
The  sterna  are  smooth,  though  examination  with  a  lens  shows 
numerous  small  granules. 

Platvriiacus  malax  c  ax  rs  Peters.  (Plate  XXXII.  tig-.  <i:i  65, 
ii8,  87.  88.) 

Prom  large  cave.  Bukit  Jala,  Jail  District. 
Two  perfect  specimens  and  one  broken,  all  female. 
Length  80  mm.  Length  of  antenna:  8  mm.;  distauce  between 

bases  of  antenna?  barely  2  mm. 
nun. 

Width  of  1st  tergite     8 
2nd     „        19 
3rd     „       M 
4th       ..         12 
5th       .,         1  I 

Colour  coffee-brown  at  edges  of  keels  and  anal  tergite.  sterna 
and  legs  same  colour  but  lighter. 

Head.  Cpper  Lip  with  median  indentation, three  stiff  bristles  on 

linn. 

AVidth  of  6th  tergite  13 16th      , 

12 17th       . 
.        11 L8th      , L0 

19th       . g 
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each  side  of  the  indented  part.  Just  above  the  upper  lip  there  is 
a  roughly  triangular  depression  with  four  bristles  at  the  edges. 
The  frontal  furrow  does  not  come  to  the  level  of  the  antennae. 

The  surface  of  the  head  is  covered  with  granules  and  tubercles. 
Posteriorly  the  frontal  sulcus  comes  close  to  the  edge  of  the  1st 
tergite. 

1st  tergite.  Anterior  border  curved,  marginal  ridge  covered  with 
tubercles,  depression  behind  it.  There  are  twelve  distinct  tubercles 
on  the  ridge,  towards  the  sides  the  tubercles  become  confused  and 
indistinct.  The  tergite  is  wider  than  the  head.  The  posterior 
margin  lias  eight  distinct  tubercles;  it  is  slightly  indented  in  the 
middle  The  marginal  ridge  does  not  extend  to  the  sides.  The 
lateral  margins  are  cut  so  as  to  make  the  siiape  of  the  tergite 
roughly  hexagonal.  The  whole  surface  of  the  tergite  is  covered 
with  irregular  tubercles. 

2nd  tergite  widely  opened,  aud  not  coming  much  below  the 
first.  Three  irregular  rows  of  tubercles  can  be  distinguished. 
The  ends  of  the  keels  are  bluntly  rounded. 

'3rd  tergite  projects  less  downwards  than  the  2nd,  no  regular 
rows  of  tubercles  can  be  distinguished  except  at  the  posterior  edge, 
where  there  are  fourteen  tubercles  arranged  somewhat  irregularly. 
The  lateral  edge  of  the  keels  begins  to  be  straight  instead  of 
curved. 

Ath  tergite.  There  are  nineteen  tubercles  on  the  posterior 
margin.     Anterior  angle  still  acute.     Xo  trace  of  shoulder. 

hth  tergite.  Shoulder  present;  anterior  angle  still  acute.  The 
anterior  angle  is  not  quite  a  right  angle  till  the  8tb.  The  anterior 
edge  of  the  keel  is  very  slightly  if  at  all  convex  ;  in  the  9th  the 
posterior  edge  begins  to  be  concave.  The  first  beginning  of  the 
posterior  hook  is  just  visible  in  the  6th  somite.  The  teeth  on  the 
posterior  margin  are  first  visible  on  the  10th,  those  on  the  anterior 
not  till  the  13th.     The  posterior  hook  is  never  very  pronounced. 

The  ancd  sternite  is  indistinctly  5-lobed  ;  the  longitudinal  ridges, 
of  which  only  four  are  present,  are  not  very  pronounced.  The 
sterna  are  smooth  and  granulated,  without  a  transverse  furrow. 

Pla.tyrhac.us  subalbls  Pocock. 

From  Tapelung,  Patahmg  State. 
Length  *sl  mm.,  greatest  width  J 1  mm. 

PLA TYRHACUS  XANTHOPT7B  Pocock. 

Prom  Bukit  Jala,  Jala  District. 

Genus  Strong ylosom  a  Brandt. 

Stroxgylosoma  noditlosum  At  terns,  var.  nov.  (Plate  XXXII. 
fig.  89.) 

From  Bukit  Besar,  Jala  District,  and  Kuala  Ariug,  Kelantan 
State. 

Length  33  mm.,  width  3  mm. 
This  species  closely  resembles   the  one  from  Borneo  described 
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by  At  terns  under  the  name  nodvlosum.  There  are.  however,  some 
important  differences  in  the  Malay  specimens. 

Colour  and  shape  as  in  Attems's  description.  The  furrow 
between  the  pro-  and  metazonites,  which  Attema  describes  as 

"  deutlich  geperlt,"  shows  no  signs  of  any  pearls  or  tubercles 
even  under  a  high  power.  Neither  can  I  identify  the  "  kleine 
kurze  Wiilste"  on  the  pore-bearing  segments,  though  there  are 
certain  pores  or  marks  in  the  chitinoua  integument  which  may 
possibly  represent  them.  Neither  can  I  find  any  sign  of  the 
cross-shaped  impression  in  the  ventral  plate. 

The  sub-anal  plate  has  two  setiferous  tubercles  in  the  same 
place  as  in  Platyrhacidae  and  the  two  pairs  of  setiferous  tubercles 
at  the  sides  of  the  anal  valves.  The  copulatory  foot  is  shown  in 
the  figure. 

Stbokgylosojia  (Obthomokpha)  euscocollaris  Pocock.  ( Plate 
XXX.  fig.  23,  and  Plate  XXXII.  fig.  81.) 

Prom  Grunong  Inas,  Perak  State.     Male. 
This  specimen  is,  I  think,  identical  with  that  from  Tenasserira 

described  by  Pocock.  The  colour  is,  however,  slightly  different. 
The  last  joint  of  the  antenna?  is  dark  brown  ;  the  head,  antennas, 

and  first,  tergite  yellow-brown  ;  extreme  edge  of  first  tergite  pale. 
On  each  somite  just  above  the  keel  there  is  a  cluster  of  small 

pale  spots.     The  rest  of  Pocock's  description  applies. 

.STHONC4VLOSOMA    BIPUKCTAITAL,    Sp.  UOV.        (Plate    XXX.    fig.  16, 
Plate  XXXI.  figs.  43,  61,  and  Plate  XXXII.  iigs.  90,  95.) 

From  Gunong  Inas,  Perak  State,  and  Kuala  Aring,  Kelantan 
State. 

Length  52  mm.,  width  6  mm. 
Colour  of  head  dark  brown,  shading  into  yellow  on  the  upper 

lip  ;  under  part  of  head  yellow  ;  a  patch  of  yellow  just  behind 
each  antenna.  Anteuna?  yellow,  with  the  distal  parts  of  the 
joints  shading  into  brown  ;  last  joint  dark  brown. 

1st  somite  dark  chocolate-brown,  ends  of  keels  and  posterior 
margin  of  tergite  yellow  ;  ventral  parts  yellow. 

2nd  somite  same,  but  with  brown  patch  on  lower  ventral  part  of 
keel.     Two  pale  spots  on  the  prozonite. 

The  3rd  4'  ̂l  somites  resemble  the  2nd.  On  the  5th  the  pale 
posterior  margin  is  wanting,  the  chocolate-brown  extending  to 
the,  edge.  On  the  cylindrical  prozonite  there  are  two  large  pal'' 
>pdls  separated  by  a  dark-  line.  These  spots  are  shaped  like  the 
half  of  an  oval  and  extend  from  the  anterior  margin  of  the  pro- 

zonite for  about  two-thirds  of  its  length;  they  are  visible  up  to 
the  18th  somil". 

Tin-  tail  is  pah'  at  tin-  posterior  end,  while  at  the  anterior  it 
shows  a  pale  band  divided  by  a  median  longitudinal  dark  stripe. 

At  tin-  ndes  of  the  anterior  end  it  is  chocolate.  I'll'-  ventral 
surface  of  the  tail  is  pale  and  the  anal  valves  chocolate. 

The  body  tapers  anteriorlj  and  posteriorly. 
Head.  Upper  lip  with  a  semicircular  indentation,  edged  with 
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small  tubercles.  Surface  of  head  covered  with  short  stiff  hairs, 

especially  towards  the  upper  lip.  Frontal  furrow  deep,  reaching 
from  posterior  of  head  to  the  level  of  antennae.  Antennas 
reaching  to  3rd  tergite. 

1st  tergite  2  mm.  long  by  5  mm.  broad.  Keels  well  developed ; 
angle  sharp,  about  on  a  level  with  the  keel.  Edges  of  keel 
not  so  much  bent  upwards  as  those  of  the  2nd  somite.  The 
anterior  margin  of  the  keel  is  rounded-off,  following  the  curve  of 
the  anterior  margin  of  the  tergite. 

2nd  tergite  barely  14  mm.  long  by  54  broad.  Keel  much 
pointed  posteriorly,  the  point  reaching  to  about  the  middle  of 
the  succeeding  somite.  Edge  of  keel  more  tinned  up  than  in 
the  first. 

3rd  &f  4th  tergites.  Length  14  mm.,  breadth  5|.  External 
edges  of  keels  curve  upward  ;  traces  of  the  strong  thick  margin 

appear. 
5th  tergite.  This  tergite  shows  the  shape  and  dimensions  of  the 

remaining  ones.  Its  length  is  2  mm.  and  breadth  6  mm.  The 
contrast  between  it  and  the  preceding  ones  is  very  great. 
Keels  turned  up  at  the  edges  and  a  thick  margin  on  the  anterior 

border.  The  tergite  is  divided  by  a  well-marked  transverse 
furrow  reaching  to  the  bases  of  the  keels. 

The  pleural  keels  have  the  form  of  a  ridge  in  the  first  four 
somites  ;  in  the  fifth  they  become  a  tubercle. 

The  <nial  tergite  has  the  form  of  a  truncated  cone,  with  two 
very  prominent  tubercles  at  the  two  corners. 

The  amount  of  taper  towards  the  tail  may  be  judged  from  the 

following  measurements  :— 

16th  tergite     <i  mm. 
17th       „     5k  „ 
18th       „     5     ., 
19th      „     34  „ 

ISterna  smooth  ;  the  basal  elevated  portion,  from  which  the  legs 
arise,  has  a  strongly  marked  median  longitudinal  furrow,  which  is 
still  apparent  in  the  last  somite.  The  femur  is  2£  times  as  long 
as  the  trochanter. 

Strongylosoma  skeatii,  sp.  now  (Plate  XXXI.  fig.  39,  and 
Plate  XXXII.  figs.  96,  97,  100.) 

From  Tapelung,  Patalung  State. 
Length  about  22  mm.,  breadth  3^  mm. 
The  specimens  are  difficult  to  measure,  as  they  are  tightly 

curled  up;  I  do  not,  however,  think  the  error  is  great. 
Colour  a  dark  ferruginous  brown.  Head,  1st  somite,  and  the 

greater  part  of  the  antenna1  almost  black.  Sterna,  legs,  keels, 
and  two  small  circular  spots  just  above  the  antenna?  yellow. 
The  back  is  ornamented  with  two  pale  stripes,  which,  in  the 
keeled  part  of  the  somite,  diverge,  so  that  the  posterior  ends  are 
considerably  more  separated  than  the  anterior.     On  the  cylindrical 
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part  they  are  parallel.  The  tail  is  yellow,  with  a  median  hand 
of  the  ferruginous  ground-colour.  The  anal  valves  arc  dark- 
coloured. 

Head  with  indented  upper  lip;  surface  covered  with  short  stiff 
hairs.  Frontal  furrow  well  marked.  The  small  circular  pale 
spots  ahove  the  antennae  are  very  conspicuous.  Antenna' 
covered  with  short  fine  hairs. 

1^  terf/ite  nearly  semicircular  in  shape,  very  little  keel.  The 
margin  is  higher  than  that  of  the  second,  which  it  partly  overlaps. 
The  pale  streaks  are  as  clearly  marked  in  the  1st  somite  as  in 
the  others,  but  anteriorly  they  converge  and  join  at  the  extreme 
anterior  edge. 

2nd  tcrgite  has  the  posterior  angle  just  marked,  but  not  acute 
like  the  3rd. 

3rd  tergite.  Posterior  angle  acute  and  prolonged  into  a  spine. 

Pleural  heels  not  much  developed,  distinguishable  on  the  first- 
three  somites  and  dying  away  about  the  fifth. 

There  is  no  abrupt  transition  between  the  anterior  somites  and 
the  rest  of  the  body,  but  the  somites  increase  gradually  in  size. 

The  keels  are  small,  rounded  anteriorly,  and  sharply  spiniform 
posteriorly.  The  spine,  however,  does  not  surpass  more  than  the 
half  of  the  cylindrical  part  of  the  next  somite.  The  sternum  is 
smooth  and  without  furrows  in  the  cylindrical  part  of  the  somite, 
but  has  a  median  longitudinal  furrow  dividing  the  bases  of  the 

legs  including  the  last  pair.  The  sub-anal  plate  and  valves  have 
the  usual  tubercles  and  setas.  The  tail  has  the  form  of  a  trun- 

cated cone  with  two  small  tubercles  at  the  two  posterior  comers  : 
also  two  tubercles  and  seta?  a  little  before  the  end  of  the  tail. 

Stbonotlosoma  coabotatum  Saussure. 

From  Gunong  Inas,  Perak. 

Stroxgylosoma.  betosum  Pocock. 

A  young  animal  with  only  19  somites.  from  Tapelung, 
Patalung  State. 

Genu-   DOBATOWOTUS  Pocock. 

I  >OB  vtonotcs  CAVEBNIOOLA,  sp.  nov.  (Plate  XXXI.  lig.  54,  and 

Plate  XXXII.  ligs.  69-71,  7."-.  74,  78,  82.) 
Prom  Ghia  G-lnf,  dark  region  of  cave,  Bukit  Grib,  Raman  Ihs- 

tiict,  and  from  Gua  Tanan,  Patani  State. 

Bears  a  great  resemblance  to  the  species  described  by  Pocock 
as  armatus. 

Colour  light  brownish  yellow  throughout.  Legs,  sterna,  and 
antennsa  lighter. 

The  head  and  antennas  *aa  in  Pocock's  species  ;  the  sixth  joint 
of  the  antennsa  is  much  the  longesl  joint.  The  maxilla?  (Silveetri) 
of  the  hypostoma  are  provided  with  two  long  appendices  raaxil- 
lares,  each  with  aboul  ̂ ix  spikes  at  the  end.     The  external  margins 
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of  the  keels,  including  the  second,  are  divided   into  five  clearly 
marked  lobes,  and  after  the  4th  have  a  high  raised  tubercle, 
resembling  a  median  keel.  This  keel  is  divided  into  three  lobes 
when  viewed  from  the  side,  and  when  looked  at  from  Ihe  front 
is  bifid.  These  lobes  differentiate  the  species  very  clearly  from 
armatus.  The  last  tergite,  too,  does  not  project  over  the  tail  as 
it  does  in  the  latter  species.  The  openings  of  the  trachea)  are  on 
small  tuberculiform  elevations  just  behind  the  bases  of  the  legs. 
I  have  not  been  able  to  distinguish  the  pores,  but  have  no  doubt, 
that  they  are  as  iu  armatus.  The  amount  of  material  was  too 
small  to  make  so  full  an  examination  as  I  should  have  liked. 

Sub-Order   J  u  l  o  i  d  b  A    Pocock. 

Cambala  calva  Pocock,  var.  nov.     (Plate  XXXII.  fig.  84.) 

From  Gua  Gambar  near  Biserat,  Jala  District. 
These  specimens  differ  from  the  CambaJa  calva  of  Pocock  in  the 

absence  of  "  the  one  complete  and  two  very  short  crests  above  " 
the  margin  of  the  first  tergite.  The  material  being  abundant,  I 
was  able  to  take  off  the  first  tergite  and  examine  under  a  high 
power,  but  could  not  see  any  crest.  The  size  of  the  largest 
specimen  was  about  35  mm.  by  31.  The  specimens  were  too 
much  curled  to  allow  of  the  longitudinal  measurements  being 
very  exact. 

Number  of  somites  58.  The  2nd  and  3rd  tergites  fully  crested, 
as  described  by  Pocock.  Pive  crests  on  dorsal  surface  between 
the  two  that  bear  the  pores;  10  below  them.  In  all  about 
23,  but  the  most  ventral  are  hard  to  make  out  as  they  are  very 
feebly  marked.  The  antennae  are  situated  on  a  slight  elevation 
shown  iu  the  figure. 

Trachy.tulus  ceylanicus  Humbert,  var.  nov. 

Prom  about  5000  ft.,  Guuong  Inas,  Perak  State. 

The  colour  differs  somewhat  from  Humbert's  description,  as 
there  is  no  dark  line  visible  ;  also  the  pore-bearing  tubercles  are 
not  black  but  dark  brown.  The  tubercles  forming  the  ridges 
are  not  so  sharp  as  in  his  figure,  and  the  ridges  on  the  first 
tergite  are  not  quite  so  strongly  marked. 

Family  Spirostreptid.e. 

Genus  Khyxcoproctus  Pocock-. 
EnYNCoriiocTUS  peoboscideus  Pocock. 

From  Koh  ha,  Patalung  State. 

Genus  Thyropygu"5: 
Thyropygus  jayanicus  Brandt. 

From  Kuala  Aring,  Kelantan  State. 



1901.]  MVRIAPODA  OF  THE   "  SKEAT  EXPEDITION. "'  523 

Tiivropvgus  weberi  Pocock,  var.  now 

From  Kuala  Aring,  Kelantan  State. 
The  principal  differences  are  in  size  and  colour. 
Somites  86.     Length  115  mm.  by  6  mm. 
Colour  piceous  above,  shading  into  clear  yellow  on  the  edge  of 

the  upper  lip.  Antennae  dark  yellowish  brown,  with  yellow  rings 
at  the  joints.  Somites  piceous  behind,  the  anterior  part  being 
dark  greyish  yellow.  Legs  fuscous.  Valves  black.  Labrum 
indented,  with  six  pores  above  the  indentation.  Eyes  separated 

by  a  diameter  and  a  halt'.  Antenna?  extending  to  the  hind 
border  of  the  second  tergite.  Frontal  furrow  extending  to  the 
level  of  the  points  of  the  eyes.  Collum  wide  laterally,  posterior 
angle  slightly  produced,  inferior  and  anterior  border  with  sulcus. 
Two  short  but  deep  sulci  on  the  posterior  border.  Anal  ring 
produced  into  a  straight,  short,  blunt  point. 

Spirostreptus  sanguineus  C.  Koch. 

From  Patani  District;  Bekit  Besar,  Jala  District:  Tapelung, 
Patalung  State ;  and  Bukit  Jala,  Jala  District. 

Spirostreptus  aterrimus  Pocock. 

From  Kuala  Aring,  Kelantan  State. 

A  larger  specimen  than  Pocock's.  Length  319  mm.  by  15  mm. 68  somites. 

Spirostreptus  rubripes,  sp.  nov.     (Plate  XXX.  tigs.  2!),  30.) 

From  Kuala  Aring,  Kelantan  State. 
Colour  black  with  red  legs. 
Head.  Frontal  furrow  to  level  of  eyes.  Distance  between  angle 

of  eyes  less  than  a  diameter.  Antenna?  short,  the  second  joint 
longest.    Eyes  about  55.     Superior  crenulate  ridge  at  back  of  head. 

1st  tergite  comes  to  level  of  2nd.  Three  stria?  on  posterior 
lateral  margin.  Anterior  margin  with  ridge  and  furrow  from 
level  of  eyes.  Anterior  angle  obtuse,  posterior  slightly  acute, 
posterior  edge  slightly  emarginate.     Three  pores  on  upper  lip. 

In  the  other  somites  the  stria?  come  close  to  the  pore.  The 
pore  is  situated  close  to  the  raised  (posterior)  part  of  the  segment, 
which  just  in  front  of  the  pore  juts  out  forwards  and  is  lightly 
elevated.  The  anal  tergite  is  produced  into  a  short  blunt  point 
which  does  not  project  beyond  the  valves  and  curves  downwards, 
following  the  curve  of  the  valves. 

This  species  seems  to  resemble  Thyropygus  inferomm  of  Silvestri, 
hut  far  surpasses  it  in  size  and  in  the  number  of  its  somites. 

SpIBOSTEBPTUS  DOBBO-LIKBATUS,  Sp.  nov.      (Plate  XXX.  fig.  26.) 

There  are  three  female  specimens  of  different  ages.     I  shall 
describe  the  smallest  firsl . 

Length  about  75  mm. 
\7>  Bomites.     Body  tapering  rather  abruptly  behind  the  head. 
Colour.  Bead  castaneo-piceous ;  1st  Bomite  the  same,  growing 
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lighter  towards  the  inferior  angle,  where  it  is  almost  yellow. 
Other  somites  :  iu  front  a  greyish  yellow,  shading  into  a  light 
ash-grey  as  far  as  the  transverse  furrow  ;  after  that  the  grey  is 
darker,  hecoming  almost  black  posteriorly.  This  dark  grey  behind 
the  furrow  is  only  continued  down  to  the  pores.  Below  the 
pores  the  colour  behind  the  furrow  is  ferruginous,  with  a  tinge 

of  grey  on  the  most  anterior  half.  Legs  and  antenna?  clear  orange- 
yellow.  There  is  a  fine  dorsal  median  longitudinal  line  of  yellow 
along  the  whole  back.  End  of  anal  spike  and  edges  of  valves 

orange-yellow. 
Head.  Frontal  furrow  to  level  of  eyes  ;  five  labial  pores.  Space 

between  eyes  1^  diameters.  Antenna?  long,  passing  edge  of 
2nd  tergite  ;  second  joint  longest,  last  two  shortest. 

I  st  tergite.  Postero-lateral  edge  striated  ;  five  striae.  Anterior 
edge  rounded  and  distinctly  emargiuate.  Lateral  edge  very 
narrow.  Posterior  edge  straight.  Other  somites  striated  to  level 

of  pore.  Concentric  markings  anteriorly.  Transverse  furrow- well  marked. 

Aucd  gpike  short,  sharp,  and  much  upturned. 
Specimen  with  51  somites.  The  colouring  is  not  so  bright. 

The  greys  are  not  so  dark  and  the  ferruginous  yellow  is  much 
more  marked,  the  head  especially  being  almost  castaneous.  The 
antenna?  are  longer,  reaching  the  4th  somite. 

Specimen  with  53  somites.  I  believe  this  to  be  adult.  Length 
215  mm.  by  13  mm.  The  colouring  is  not  so  bright  as  either  of 
the  first  two  specimens.  The  head  is  more  black,  the  anterior 

part  of  the  somites  is  more  yellow-grey.  The  black-grey  of  the 
posterior  part  of  the  somite  is  continued  further  ventrally. 
Behind  the  posterior  part  of  the  somite  there  is  a  very  narrow 
ring  of  castaneous.  The  thin  line  on  the  back  is  still  apparent, 
but  is  black  instead  of  yellow.  The  narrowing  of  the  body  behind 
the  head  is  more  apparent.  The  anal  spike  is  somewhat  blunter 
though  still  upturned.  The  antenna?  are  dark  brown,  with  a  pale 
yellow  ring  at  the  articulations.  The  legs  are  clear  yellow,  with 
a  black  patch  on  the  anterior  and  posterior  aspects  of  each  joint, 
extending  almost  the  whole  length  of  the  joint.  The  last  joint  is 
black  all  round.  The  effect  of  this  is  curious.  If  a  leg  is  looked 

at  from  behind  or  from  the  front,  it  appears  black  with  yellow- 
rings  at  the  articulations  and  the  last  joint  black  ;  when  viewed 
from  the  side,  it  appears  altogether  yellow  with  a  black  top  joint. 
The  antenna?  reach  to  the  hind  edge  of  the  2nd  tergite.  The 
second  joint  is  the  longest,  the  third  longer  than  the  fourth, 
the  fourth  longer  than  the  fifth,  and  the  last  two  are  the  shortest. 
The  ventral  grooves  reach  to  the  second  joint  of  the  legs. 

Altogether  this  Myriapod  must  resemble  Sp.  oatesii  Pocock 
rather  closely.  The  points  in  which  it  differs  are  :  the  length  of 
the  antenna?  ;  the  number  of  ridges  on  the  1st  tergite,  though  I 
suspect  this  to  be  a  peculiarity  which  differs  in  different  individuals  ; 
the  length  of  the  ventral  grooves  ;  and  the  anal  process,  which  is 
distinctly  upturned  in  this  animal.     The  legs  are  fairly  long,  but 
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there  is  one  conspicuous  seta  on  the  lower  surface  of  each  joint  as 
described  in  oatesii. 

Spirostreptus  tittatus  Tocock.     (Plate  XXX.  figs.  27,  28.) 

The  colour  of  this  specimen  differs  from  that  described  by 
Pocock,  especially  in  the  legs,  but  the  resemblances  are  so  great 
that  I  think  it  must  be  regarded  as  a  variety  only,  and  not  as  a 
new  species.  I  shall,  however,  give  a  fairly  full  description,  as 
the  points  of  difference  may  seem  more  considerable  to  others  than 
they  do  to  me. 

Length  220  mm.  by  12|  mm.     Somites  85. 
Colour.  Head  castaneo-piceous.  1st  tergite  castaneo-piceous  ; 

antennae  same.  Other  somites  castaneo-piceous  behind,  paler, 
almost  ochraceous  in  front.  Anal  somite  and  valves  the  same 

ochraceous  colour,  with  the  aual  spike  darker.  Legs  dark 
castaneous,  but  lighter  than  the  head. 

Head.  Nearly  smooth,  slightly  wrinkled  below.  Labial  pores 
six,  somewhat  irregularly  placed.  Frontal  furrow  terminating  at 
level  of  eyes.  Eyes  less  than  60  but  over  50,  arranged  in  seven 
transverse  series.  Space  between  eyes  a  little  less  than  a 
diameter.  Antenna?  reaching  to  end  of  1st  tergite  ;  second  joint 
the  longest,  the; two  end-joints  slightly  shorter  than  the  third  and 
fourth.  Elevated  striated  ridge  just  below  the  edge  of  the  1st 
tergite;  where  the  frontal  furrow  joins  this  ridge,  the  ridge 
projects  a  little  to  meet  it  and  is  cut  away  on  each  side  of  the 
projection  so  that  the  margin  of  the  ridge  is  sinuous  in  the  middle 
of  the  head. 

1st  tergite.  Large  and  smooth,  narrowed  laterally,  both  borders 
being  distinctly  emarginate.  The  marginal  sulcus  extends  to  the 
eye ;  the  anterior  and  posterior  angles  are  rounded.  It  seems  to 
me  that  the  posterior  angle  is  a  little  more  rounded  than  in 

Pocock's  figure.  On  the  posterior  edge  there  are  three  clear stria?  and  two  more  indistinct.  Other  somites  with  the  transverse 

furrow  very  distinct,  the  portion  of  the  somite  behind  it  being 
very  slightly  higher  than  in  front.  Pore  just  behind  the  sulcus, 
the  latter  being  sinuate  at  this  point.  The  longitudinal  stria 
extend  nearly  but  not  quite  up  to  the  pore.  Concentric  markings 
on  the  front  part  of  the  somite.  Ventral  grooves  small  and  short. 
Anal  somite  moderate  in  size,  the  projection  coining  to  the  level 
of  the  valves  but  riot  surpassing  them.  It  is  marked  off  from  the 
rest  of  the  tergite  by  a  distinct  constriction. 

Legs  long  ;  one  seta  above  and  one  below  the  claw  ;  a  few  hairs 
oil  the  lower  surface  of  the  joints. 

There  are  five  immature  specimens  of  Spirobolua  from  Q-unong 
lnas,  Perak.  It  is  not  possible  to  determine  the  species  without 
a  greater  knowledge  than  1  possess. 

Julus  iJiRMwi ra  Pocock. 

Two  specimens.     I  do  not  think  either  of  them  i^  Eull-grown. 

Pboo.  Zoql.  Soc— l'jui,  Vol.  II.  X".  XXXV.  35 
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57  somites.     About  40  mm. 
Colour  in  male  rather  brown  than  grey,  fine  line  down  back. 

Head  same  colour;  antennae  same  colour;  legs  yellow. 
Immature  female  lighter  in  colour,  yellow,  with  the  brown  only 

showing  at  the  top  of  the  segments.  Head  and  first  few  somites 
darker ;  antennae  dark. 

Head  with  two  pores  on  forehead.  Eyes  about  seven  rows. 

Lateral  margin  of  1st  fcergite  rounded.  The  rest  of  Pocock's 
description  answers,  with  the  exception  of  the  hinder  border  of 
the  tergites,  which  is  not  pectinated  so  far  as  I  can  see. 

As  there  is  only  one  male  example,  I  did  not  feel  myself  at 
liberty  to  dissect  out  the  copulatory  apparatus. 

Order  ONISCOMORPHA  Pocock. 

SriLT.EOPCErs  evansi,  sp.  nov.  (Plate  XXXI.  fig.  57,  and 
Plate  XXXII.  figs.  79,  80,  83,  91.) 

Length  40  mm.  by  20  mm. 
Colour.  Head  and  1st  somite  piceous ;  rest  of  body  piceo- 

castaneous  on  upper  part  of  somites,  shading  into  clear  testaceous, 
with  a  green  tinge  irregularly  blotched  with  black  so  as  to  have 

the  appearance  of  tortoise-shell.  Legs  and  antennae  the  same 

greenish  testaceous  when  seen  by  transmitted  light.  "When  seen as  an  opaque  object,  the  hairs  with  which  they  are  clothed  give 
them  a  dull  greenish-brown  appearance. 

Head  somewhat  conical  in  shape.  On  the  upper  lip  there  is  a 
raised,  smooth,  black  plate,  cut  out  in  the  centre  so  as  to  form 
a  single  tooth  with  a  depression  on  each  side  (fig.  20  a).  The 
surface  of  the  head  is  rough,  punctuated  and  covered  with 
bristles.  There  is  an  indentation  in  the  middle  of  the  forehead 

where  it  joins  the  middle  of  the  1st  tergite.  Eyes  in  a  large 
round  cluster.  Antennae  with  the  last  joint  largest,  and  a 
large  punctated  pad  at  the  end. 

]st  tergite  smooth,  curved,  and  not  surpassing  the  eyes  in 
breadth. 

2nd  tergite  large,  with  straight  anterior  and  posterior  borders. 
There  is  a  strong  ridge  on  the  anterior  margin,  accentuated  from 
the  level  of  the  eyes,  and  becoming  broader  at  the  base  posteriorly 
where  it  forms  a  broad  depression,  thickly  covered  with  hairs. 
The  raised  smooth  part  of  the  tergite  near  the  lateral  extremity 
is  emarginate  and  ends  in  a  fairly  sharp  point.  The  depressed 
extension  of  the  border  furrow  curves  backwards  beneath  the 
2nd  tergite. 

3rd  teri/ite  small  and  with  a  lancet-shaped  extremity. 
4th  tergite  with  the  anterior  border  cut  away  by  a  groove  or 

depression  which,  like  that  of  the  second,  is  full  of  hairs,  leaving 
the  smooth  part  lancet-shaped. 

5th  tergite.  The  depression  is  more  cut  away  so  as  to  leave  the 
lancet-point  directed  more  backwards.  In  the  11th  it  is  less  cut 
away,  and  the  point  is  rather  square  and  truncated.     In  the  12th 
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there  is  no  depressed  groove  ;  the  terminal  plate  is  large,  rounded, 
and  almost  entirely  of  the  peculiar  tortoise-shell  appearance. 

The  legs  terminate  in  a  strongly  formed  hook  on  oue  side  of 
the  truncated  top  and  a  blunt  strong  spine  on  the  other.  Along 
the  internal  side  of  the  tarsal  joint,  below  the  hook,  there  are  five 
strong  spines.     The  legs  are  hairy. 

Copulatory  fed  of  the  nude  (PI.  XXXII.  figs.  79,  91).  Posterior 
foot:  The  movable  dactylus  is  long  and  slender,  and  composed 
of  two  segments  of  which  the  proximal  is  the  longest.  There  is 
a  pad  beneath  the  proximal  end  of  the  terminal  joint  and  beneath 
the  distal  end  of  the  proximal  joint.  The  immovable  dactylus  is 
broad  and  thin,  not  so  long  as  the  movable,  and  narrower  at  the 
proximal  end.  Anterior  foot  :  Both  movable  and  immovable  feet 

are  single-jointed.  The  immovable  is  thin  and  broad  ;  the  movable 
is  stout  and  curved.    There  is  a  soft,  hairy  pad  between  them. 

The  vulva  of  the  female  consists  of  two  parts  on  each  side,  one 

heart-shaped  (see  PI.  XXXI.  fig.  57),  with  a  slit  from  the  upper 
end  to  near  the  middle;  the  other  a  short,  stout  cap.  The  copu- 
latory  apparatus  seems  to  show  a  strong  resemblance  to  that  of 
S^>.  hercides. 

Sph.eeopceus  uercules  Brandt. 

Sph.eropceus  modioli ,vxi  Silvestri. 

The  fact  of  the  copulntory  feet  and  vulva  corresponding  to  those 
drawn  by  Silvestri,  together  with  tbe  general  resemblance  to  his 
description  of  the  species  from  Sumatra,  suffices  to  identify  the 
species  ;  but  as  his  account  of  the  animal  shows  some  points  of 
difference  from  the  Malay  specimen,  I  think  the  latter  must  be 
put  down  as  a  new  variety. 

Length  30  mm.  by  16  mm. 
Colour  castaneous,  with  slight  tinge  of  green  in  some  lights. 

Antennas  and  legs  lighter. 
Head  broad ;  upper  lip  very  slightly  iudented ;  antenna?  very 

short  and  thick,  with  dotted  pad  at  end,  punctuated  and  hairy, 
especially  on  lower  parts.  Forehead  with  sinuous  indentation 
where  the  edge  of  the  1st  tergite  fits  in.    Eyes  in  large  circular  spot. 

1st  tergite  smooth,  not  very  long  ;  the  raised  part  slopes  down 
to  meet  the  depressed  part  at  a  steep  angle.  In  the  mid  11  i  of  the 
back  of  the  tergite,  where  this  slope  meets  the  marginal  rim  at 
the  sides,  there  is  a  flat  space  between  the  slope  and  the  marginal 
rim.  The  raised  part  has  the  shape  of  a  very  blunt  lancet  at  the 

sides.     The  lower  depressed  part  is  bounded  by  tin'  marginal  rim. 
3rd  tergite.  The  3rd  tergite  is  very  short  and  ends  in  a  sharp 

lancet-point.  On  the  4th  tin-  edge  of  the  lateral  extremity  is  cut 
away  by  the  lateral  groove.  The  ventral  groove  is  continued  up 
to  the  penultimate  tergite.  The  surface  of  the  grooves  is  rough 
and  covered  with  small  tubercles,  but  is  without  hairs.     The  List, 

6  is  BmOOtb  and  polished  like  the  others. 

Si'ir  EBOFon  b  iatim  n\s  Silvestri.     (Plate  XXXII.  Bg.  77.) 
From  Tapelung,  Patalung  State. 

35* 
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A  much  mutilated  male  specimen. 
The  correspondence  of  the  copulatory  feet  with  those  drawn  by 

Silvestri  establishes  the  identity  of  'the  species.  The  colour, however,  is  different.  It  is  completely  black,  the  legs  and  antenna? 
alone  having  a  slight  tinge  of  brown.  There  is  besides  no  trace 
of  the  five  stria?  described  by  Silvestri  on  the  2nd  tergite.  This 
and  the  last  species  seem  to  me  to  be  very  closely  related. 

Glomeris  infcscata  Pocock. 

From  Gunong  Inas,  Perak  State. 

CHILOPODA. 

Scolopendea  subspinipes  Haase.  (Plate  XXXII.  figs.  66,  72, 
75,  76,  99.) 

There  can,  I  think,  be  no  doubt  that  the  specimens  belong  to 
the  species  subspinipes ;  but,  as  in  many  of  the  Myriapods  in  this 
collection,  there  are  small  differences  which  need  a  description. 

Length  about  120  mm.  by  7|  mm. 
Colour  ochre,  shading  into  faint  orange  on  the  underpart  of 

the  head  and  at  the  end  of  the  body,  and  into  dark  dull  green  at 
the  ends  of  the  somites. 

Head  round,  narrowed  in  front  and  cut  off  behind.  Antenna? 
of  20  joints,  reaching  to  the  4th  somite.  Maxillary  coxa?  with 

plates  in  contact,  each  with  five  teeth — two  very  small,  one  large 
and  rounded,  another  two  of  medium  size  and  well  defined.  The 
basal  projection  stout  and  without  teeth.  The  two  dorsal  furrows 
are  discernible  on  the  3rd  somite. 

The  dorsal  plates  are  margined  after  the  5th,  but  the  margin  is 
not  strongly  marked  till  the  8th.  The  pleural  appendages  have 

two  sharply  distinct  spines,  but  on  examination  with  a  higher- 
power  lens  one  sees  another  dark-coloured  elevation  at  the  side, 
which  is  an  imperfect  spine.  The  projection  on  the  anal  femur 
has  four  spines,  two  sharp  and  two  not  much  elevated.  The 
femoral  spines  are  arranged  on  the  internal  and  under  sides  of 
the  femur,  the  two  other  sides  being  without  them.  They  are 
arranged  in  longitudinal  rows.  Looking  at  the  under  surface 
and  beginning  from  the  outside,  one  counts  2,  then  3,  then  3; 
then  passing  to  the  inside  beneath  the  spur  there  are  2  and  2. 
Besides  the  ones  just  described  there  are  nine  others.  Of  these 

two  are  small,  two  medium-sized,  and  five  large.  Both  the  small 
ones  show  the  condition  of  the  pleural  appendages  possessed  by 
the  specimen  just  described,  viz.,  more  than  two  spines  at  the 
end.  In  the  case  of  these  small  young  specimens  there  are  two 
large  spines  and  two  small  ones.  In  all  the  larger  specimens 
there  are  only  two  spines.  In  all  of  them  there  are  five  maxillary 
teeth,  except  iu  one  specimen,  where  there  is  another  doubtfully 
distinguishable.  The  anal  femoral  spine  also  shows  in  the  small 
specimens  four  spines  at  the  end,  while  in  the  larger  tnere  are 
but  two.  In  the  larger  animals  the  colour  somewhat  resembles  a 
dull  ochre  or  olive-brown,  while  the  first  two  somites  are  clearer 
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in  colour.  In  the  largest  the  green  tinge  of  the  end  of  the 
somites  is  almost  gone.  The  length  of  the  largest  specimen  is 
130  mm.  without  the  anal  legs;  the  length  of  the  anal  legs 
25  mm.  Smallest  specimen  65  mm.;  anal  legs  15  mm.  The 
number  of  spines  on  the  legs  vanes  from  five  to  thirteen;  there 
are,  however,  always  two  in  a  line  beneath  the  femoral  spine, 
looking  at  the  animal  from  above,  giving  the  appearance  shown 

in  Ilaase's  plate. 

Scolopendra  hardwickii  Haase,  var.  now  (Plate  XXXII. 
figs.  101,  102.) 

Two  specimens,  the  structure  of  which  corresponds  so  closely 
with  that  described  by  Haase,  that  they  must  be  put  down  as  a 
variety  of  that  species  in  spite  of  the  great  difference  in  colour. 

Colour.  A  dark  copper-colour  all  over,  a  little  lighter  on  the 
ventral  surface.     Claws  black. 

Head  broad  and  round,  narrowed  in  front.  Depression  in  front 
between  the  eyes,  resembling  a  frontal  furrow.  Antenna?  with 

19  joints  reaching  to  the  3rd  somite.  Poison-claws  strong, 
with  rather  inconspicuous  basal  projection  which  has  two  small 
prominences.  Maxillary  teeth  six,  clear  and  regular.  The  plates 
on  which  the  teeth  are  placed  have  a  transverse  furrow  at  their 
base.  The  top  of  the  head  is  slightly  punctated.  The  dorsal 
furrow  begins  from  the  3rd  somite.  The  margins  of  the  dorsal 
plates  begin  from  the  5th  somite  and  are  clear  and  prominent. 

Arentral  furrows  distiuct.  The  rest  of  Ilaase's  description  applies, 
with  the  exception  of  the  spine  on  the  first  metatarsal  of  the 
praeanal  legs.  I  can  find  no  such  spine  in  these  specimens. 
Also  the  pleural  appendages  have  two  spines  at  their  points. 

The  length  of  this  specimen  is  140  mm.  by  12  mm.  Anal  legs 
23  mm. 

The  second  specimen  is  curiously  malformed.  The  prteanal  leg 
on  one  side  has  the  first  two  joints  about  the  normal  length,  but 
thin  and  fiat ;  they  are  followed  by  three  very  short  thick  joints. 
The  anal  leg  on  the  same  side  is  small  and  slender,  smaller  than 
any  of  the  other  legs  and  without  any  spines. 

Scolopendra  Aiti>-GE>-sis,  sp.  nov.  (Plate  XXXI.  fig.  46,  and 
Plate  XXXII.  figs.  67,  85,  86,  93.) 

From  Kuala  Aring,  Kelantan  State. 

This  species  bears  a  great  resemblance  to  Sc.  mcyeri  Haase,  and 

I  think  is  closely  related  to  it.  The  points  of  difference  are,  how- 
ever, sufficient  to  make  it  necessary  to  describe  it  as  a  new  species. 

Length  80  mm.  by  8  mm.  Anal  claws  25.  Antennae  20-jointed. 
Length  of  head  7  mm. ;  breadth  of  head  6]  mm. 

Colour  dark  olive-green.  Head  and  1st  somite  dark  brown 

with  greenish  tinge.  The  middle  part  of  the  tergites  is  rather 
brown  than  green,  the  green  tinge  being  more  apparenl  on  the 

edges.  The  antenna  and  legs  are  clear  yellow-brown,  bul  the  anal 

legs  are  olive-brown  with  a  green  tinge  after  the  iirst  joint,  'i  he 
sternal  plates  are  olive-brown. 
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Head  smooth,  slightly  punctated,  narrowi  d  in  front.  Antennae 

•with*  19  joints,  extending  to  4lh  somite.  Maxillary  teeth  five  on 
each  plate,  distinct.  Basal  projection  with  two  black  protuber- 

ances running  into  one  another  near  the  point  and  a  distinct 
one  in  ar  the  base,  at  some  distance  from  the  other  two.  The 

maxillary  palp  with  one  centre  claw  and  two  small  spines.  The 

■ventral  furrows  begin  on  the  3rd  somite,  the  margins  of  the 
dorsal  plates  are  distinct  on  the  8tb.  The  long  pleural  appendages 
Lave  two  small  spines  one  above  the  other,  so  that  when  looked 
at  from  above  there  seems  to  be  a  single  spur.  The  anal  legs 
are  long  and  slender.  The  femoral  spur  is  long  and,  like  the 
pleural  appendages,  has  two  spines  one  above  the  other.  Just 
posterior  to  the  spur  there  is  a  single  spine  ;  posterior  and  inferior 
to  that  there  is  another,  and  two  more  on  the  other  side.  The 
praeanal  legs  are  without  spines.  The  anal  dorsal  plate  is  4  mm. 
broad  and  5  mm.  long,  with  a  strong  margin  and  cut  away  above 
the  anal  femora. 

Otgstigma  okientaee,  var.  nov.  (Plate  XXXI.  figs.  49,  55,  58, 
59,  62.) 

From  Kuala  Aring,  Kelantan  State  ;  and  Gunong  Inas,  Perak 
State. 

This  beautiful  little  Myriapod  seems  to  me  to  stand  between 
Ot.  orientale  of  Pocock  and  Ot.  nemorensit  of  Silvestri. 

Length  45  mm.  by  4  mrn.  Anal  legs  21  mm.  Head  3g  mm. 
by  4  mm.     Anal  dorsal  plate  2k  mm.  by  2  mm. 

Colour.  Head  and  1st  somite  reddish  brown  with  green  tinge  at 
anterior  edge  of  1st  somite  and  anterior  end  of  head.  Other 
somites  metallic  green,  except  last  two  somites,  which  have  the 
same  tinge  as  bead.  Legs  pale  green.  Underside  of  head  and 

pleural  appendages  red-brown.  Anal  legs  with  first  joint  pale 
gr<  en  ;  next  joint  pale  bluish  green  with  dark  blue  band  ;  3rd, 
4th,  ai  d  5th  joints  the  same  ;  end  joint  pale  blue-green. 
Piseanal  with  the  first  two  joints  pale  green  ;  next  two  pale 
bluish  green  with  dark  blue  band;  end  joint  pale  green.  Other 
legs  with  dark  blue  band  on  last  two  joints. 

Head  rather  oval  in  shape,  slightly  punctated.  Antenna? 
with  21  joints.  Maxillary  teeth  three  ;  two  of  these  are  close 
together,  the  third  more  remote.  Basal  protuberance  with  five 
small  distinct  teeth.  Poison-claws  long  and  thin.  Margins  of 
dorsal  plates  distinct  on  9th  plate  ;  ventral  furrows  on  3rd. 
Anal  dorsal  plate  with  median  longitudinal  indentation.  Pleural 
appendages  with  two  spines  at  the  end  and  one  more  remote. 
Anal  legs  long  and  thin  ;  4  spines  in  transverse  row,  then  3, 
then  3. 

Otostigma  acueeatum,  var.  nov.  (Plate  XXXI.  fig.  38,  and 
Plate  XXXII.  figs.  92,  94,  98.) 

Prom  Kuala  Aring,  Kelantan  State. 
This  specimen  agrees  in  many  points  with  Ot.  aeuleatum  of 

Haase.  but  has  some  differences. 
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Length  about  50  mm.  by  5.     Anal  legs  25.     Head  4  mm.  by  4|. 
Colour.  Head  and  first  segment  ferruginous  ;  rest  dull  olive- 

brown.  Legs  very  pale,  almost  white.  Pleural  appendages 
ferruginous.     Sterna  pale. 

Head.  Length  and  breadth  almost,  equal.  Surface  slightly 
punctated.  Antenna?  seventeen  joints,  reaching  to  four  somites  ; 
end  joints  rather  large,  very  distinct  and  pearl-like.  The  left- 
hand  antenna  shows  an  individual  malformation.  The  first  four 

joints  are  thick,  then  the  antenna  suddenly  diminishes  in  Bize. 
In  the  right  antenna  the  diminution  in  size  is  gradual. 

Maxillary  teeth.  The  outside  one  on  each  coxal  plate  is  large 
and  distinct;  inside  there  are  two  fused  and  indistinct,  and 
showing  further  imperfect  division.  The  basal  projection  is 
indistinctly  toothed  and  somewhat  cut  away  at  the  base.  The 
maxilipede  shows  a  ridge  edged  with  bristles  from  the  claw  to 
halfway  up  the  first  joint  ;  the  second  joint  has  a  projection  on 
the  underside  (PI.  XXXII.  tig.  94). 

The  pleural  appendages  are  long  and  show  three  spines  at  the 
end  and  two  some  way  clown.  The  anal  legs  have  spines 
4,  5,  1,  5.  The  last  four  sternal  plates  are  prolonged  in  the 
middle  over  the  succeeding  ones.  The  differences  in  the  colour 

and  proportion  (great  length  of  the  anal  legs)  and  in  the  arrange- 
ment of  the  spines  render  it  questionable  whether  this  specimen 

should  not  be  regarded  as  a  separate  species. 
There  are  two  much  younger  specimens  of  the  same  species 

from  Tapelung  and  Bukit  Besar.  The  anal  legs  of  one  have  a 
faint  livid  tinge  at  the  end;  the  other  has  a  dark  greenish  line 
down  its  back. 

Mecistocephalus  puxctifeons  Newp. 

Prom  Kuala  Aring,  Kelantan  State. 

Scutiueiud.e. 

Scttigeea  lo:ngicopjntis  Ilaase. 
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Pocock.     Myriapoda  of  the  Mergui  Archipelago,  1887. 
  .     Supplement  to  the  same,  1892. 
  .     Myriapoda  of  Burmah.     Genova,  1893. 

  .     Ohilopoda,   Symphyla,  and  Diplopoda.      Max  "Weber's 
Ergebnisse  einerReise  in  Niederlandiscbe  Ost-Indien,  1893. 

  .     Myriapoda  of  Burmah  :  Polydestnoidea.    Genova,  1  895. 
Report  on  the  Millipedes  aud  Centipedes  collected  by 

Dr.  Willey  in  the  Solomon  Islands,  &c,  1898. 
Silvestri.   Chilopodi  e  Diplopodi  della  Papuasia.  Genova,  1895. 
  .     I  Diplopodi  di  Sumatra.     Genova,  1895. 
  .     Diplopodi  di  Borneo.     Genova,  1895. 
  .     I  Diplopodi.     Genova,  1896. 

EXPLANATION  OF  THE  PLATES. 

Plate  XXX. 

Fig.    1.  Siphonophora  longirostris.     Head  from  side,  p.  508. 
2.  ,,  „  Head  and  first  tergite  from  above. 
3.  ,,  „  Tail  from  below. 
4.  Platydesmns  kelantanicus.     Segments  1,  2,  3,  p.  508. 
5.  Siphonopkora  longirostris*     Leg,  p.  508. 
0.  Platydesmns  kelantanicus.  ■  Tail,  p.  508. 
7.  „  ,  Mandible. 
8.  „  „  Hypostoma. 
9.  „  „  Antenna. 

10.  Platyrhacus  humbcrti,  var.     Head  and  first  tergite,  p.  509. 
11.  ,,  „  ,,       Front  of  bead. 
12.  „  „  ,,      Tail  from  above. 
13.  „  „  ,,       Tail  from  below. 
14.  „  margineUus.     Copulatory  foot,  p.  511. 
15.  „  humberti.     Keel,  p.  509. 
16.  Strongylosoma  bipunctatum.    Copulatory  foot,  p.  519. 
17.  Platyrhacus  margineUus.     Head,  first  and  second  tergitcs,  p  511. 
18.  „  „  Tail  from  below,  p.  511. 
19.  „  kelantanicus.     Tail  from  above,  p.  512. 
20.  „  margineUus.  Sixteentb  keel,  p.  511. 
21.  „  kelantanicus.    Forehead,  p.  512. 
22.  „  margineUus.  Tail  from  above,  p.  511. 
23.  Strongylosoma  fuscocollaris.     Copulatory  foot,  p.  519. 
24.  Platyrhacus  kelantanicus.     Seventeenth  keel,  p.  512. 

L'5.  „  ,,  Head  and  first  tergite. 
26.  Spirostreptus  dorso-lineatus.     a.  Tail ;  b.  Head,  p.  523. 
27.  „  vittatus.  Head,  p.  525. 
28.  „  „  Tail. 
29.  „  rubripes.  Tail,  p.  523. 
30.  „  „  Head. 
31.  Platyrhacus  kelantanicus.     Copulatory  foot,  p.  512. 

Plate  XXXI. 

Fig.  32.  Platyrhacus  kelantanicus,  var.     Forehead,  p.  513. 
33.  „  „  „       Head  and  flrat  tergite. 
34.  ,,  ,,  ,,       Seventeenth  keel. 
35              ,,           beccarii.     Head  and  first  tergite,  p.  514. 
36.  „  „  Tail  from  above. 

37.  ,,  pfeijj'cr<E.     Forehead,  p.  515. 38.  Otosiigma  aculcatum.     Anal  leg,  p.  530. 
39.  Strongylosoma  skeatii.     Tail  from  above,  p.  520. 
40.  Platyrhacus  insulazis.     Forehead,  p.  516. 
41.  ,,  ,,  Head  and  first  tergite. 
42.  ,,  kelantanicus,  var.     Copulatory  foot,  p.  513. 

•V3.  Stronqijlosoma  bipunctatum.     Tail  from  aboye,  p.  519. 
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Fig.  44.  Platyrhacus pfeiffere.     Tail  from  above,  p.  515. 
45.  ,,  n  Head  from  above. 
46.  Scolopendra  aringensis.     Legs  from  dorsal,  p.  529. 
47.  Platyrhacus  innularis.    Tail  from  below,  p.  516. 
48.  „  •pfeiffere.     Tail  from  below,  p.  515. 
49.  Otostigma  orientate.    Anal  tergite,  p.  530. 
50.  Platyrhacus  pfeiffera.    Seventeenth  keel,  p.  515. 
51.  „         beccarii.    Tail  from  below,  p.  514. 
52.  „  insularis.     Sixteenth  keel,  p.  516. 
53.  „  „  Tail  from  above. 
54.  Doratotiofiis  cavernicola.     Median  tubercle  from  front,  p.  521. 
55.  Otostigma  orientate.     Maxillipede,  p.  530. 
56.  Platyrhacus  kelantanicus,  var.     Tail  from  above,  p.  513. 
57.  Spharopxus  evansi.     Vulva,  p.  526. 
58.  Otostigma  orientate.     Anal  Leg,  p.  530. 
59.  ,,  ,,  Pleural  appendage. 
60.  Platyrhacus  beccarii.     Fifteenth  keel,  p.  514. 
61.  Stirongylosoma  bipunctatum.     Head  and  first  tergite,  p.  519. 
62.  Otostigma  orientate.     Poison-claw,  bisal   projection,  and  maxillary 

teeth,  p.  530. 
Plate  XXXII. 

Fig.  63.  Platyrhacus  malaccanus.     Forehead,  p.  517. 
64.  ,,  „  Head  and  first  tergite. 
65.  „  ,,  Tail  from  below. 
66.  Scolopendra  subspinipes.     Maxillary  teeth,  p.  528. 
67.  ,,  aringensis.     Femoral  appendage,  p.  529. 
68.  Platyrhacus  malaccanus.     Tail  from  below,  p.  517. 
69.  Doratonotus  cavernicola.     Whole  animal,  p.  521. 
70.  „  ,,  First  two  segments. 
71.  .,  „  Tail. 
72.  Scolopendra  subspinipes.     Anal  legs  from  below,  p.  528. 
73.  Doratonotus  cavernicola.     Keel,  p.  521. 
74.  „  „  Sterna  and  spiracles. 
75.  Scolopendra  subspinipes.     Femoral  appendage,  p.  528. 
76.  „  „  Pleural  appendage. 
77.  Spharnpo'us  exlinctus.     Anterior  copulatory  foot,  p.  527. 
78.  Doratonotus  cavernicola.     Part  of  hypostoina  (maxilla  and  maxillary 

appendages),  p.  521. 
79.  Spharopaus  evansi.     Anterior  copulatory  foot,  p.  526. 

80.  '  „  Leg. 
81.  Stronuylosomafuscocollaris.     Segment  showing  patch,  p.  519. 
82.  Doratonotus  cavernicola.     Median  tubercle  from  side,  p.  521. 
83.  SpJueropaus  evansi.     Front  of  head,  p.  526. 
84.  Cambala  calva.     Head,  p.  522. 
85.  Scolopendra  aringensis.    Basal  projection  and  maxillary  teeth,  p.  529. 
86.  ,,  ,,  Maxillipede. 
87.  Platyrhacus  malaccanus.     Keel,  p.  517. 
88.  „  ,,  Hexagonal  markings  of  surface  magnified. 
89.  Strong ylosoma  nodulosum.     Copulatory  foot,  p.  518. 
90.  „  bipunctatum.     First  three  keels  from  below,  showing 

pleural  keels,  p.  519. 
91.  Sphrgropau.s  evansi.     Posterior  copulatory  foot,  p.  526, 
92.  Otostigma  acvleatum.    Pleural  appendage,  p.  530. 
93.  8colopendra  aringensis.    Pleural  appendage,  p.  529. 
94.  (>tosti()mu  aculeutiiiH,     Maxillary  teeth  ainl  basal  projection,  p.  630, 
95.  Strongylosoma  bipunctatum.     Tail  from  below,  p.  519. 
no.  „  tksatii.     Bnd  of  tail  from  above,  magnified,  p.  520. 
97.  „  ,i         Forehead. 
'.i-.  Otostigma  aculeatum.    liazillipede,  p.  530. 
99,  8colopemdra  subst  nipes.     Anal  Legs  from  above,  p.  528. 

100.  Strongylosoma  tkeatli.     Iliad  and  three  tergitea  from  side,  p.  520* 
101.  Scolopendra  hardwickU,     Norma]  anal  legs,  p.  529. 
ln_'.  ,,  „  Malformed  anal  legs. 
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2.  On  the  Crustacea  collected  during  the  "  Skeat"  Expedi- 
tion to  the  Malay  Peninsula,  together  with  a  Note  on 

the  Genus  Act<eopsis.  By  W.  P.  Laxchestek,  M.A., 

King's  College,  Cambridge  \ 

Part  L— BEACHYUEA,  STOMATOPODA,  and  MACEUEA. 

[Keceived  November  15,  IDOL] 

(Plates  XXXIII.  &  XXXIV.2) 

Owing  to  the  number  of  species  that  are  represented,  through 

the  different  groups,  in  the  Crustacea  collected  by  the  "  Skeat " 
Expedition,  I  have  thought  it  best  to  divide  the  account  of  them 
into  two  parts  :  the  present  paper  dealing  with  the  groups 
mentioned  above,  the  second  paper  to  deal  with  the  remaining 

groups — namely,  the  Anomura,  Arthrostraca,  and  Cirripedia. 
The  present  part  deals  systematically  with  90  Bpecies,  comprised 

in  48  genera,  so  that  the  collection  may  be  seen  to  he  very  fairly 
representative;  though  the  Oxyrhyncha,  among  the  Brachyura, 

are  represented  but  poorly  and  the  Leucosiid  group  or'  the Oxystomata  not  at  all.  Of  these  90  Bpecies,  moreover,  1  have 
found  it  necessary  to  describe  G  as  new — 2  among  the  Brachyura, 
4  among  the  Macrura, — and  to  refer  2  forms  among  the  Macrnra 
to  new  varieties  of  already-known  species.  Further,  I  will  note 
that  50  of  the  species  were  obtained  from  localities  on  the  east 
coast  of  the  Peninsula,  29  from  the  west  coast,  5  from  localities 
on  either  coast  (i.  e.,  common  to  both),  and  0  of  uncertain  locality. 
The  small  number  of  forms  common  to  both  coasts  is  not  surprising  ; 
from  two  more  closely  situated  localities,  Singapore  and  Malacca, 
I  myself  only  succeeded  in  obtaining  12  common  forms  out  of 
120  species  of  crabs,  and  this  I  believe  to  be  due  very  largely  to 
the  differing  nature  of  the  sea-bottom,  currents,  &c,  in  different 
parts  of  the  same  large  area.  Xot  that  I  wish  to  give  undue  promi- 

nence to  this  particular  reason  :  the  amount  of  time  spent  or  the 
facilities  available  in  different  localities  are  varying ;  and,  if  I  may 
judge  from  my  own  experience,  there  is  a  disposition  in  the 
collector  not  to  overload  his  probably  limited  stock  of  bottles  with 
specimens  he  remembers  to  have  already  collected  elsewhere. 
These  causes  may  easily  bring  it  about  that  the  number  of 

"  common  "  forms  is  apparently  so  small.  Notwithstanding  this, 
however,  I  am  inclined  to  think  that  the  smallness  of  the  number 
is  not  entirely  apparent,  but  in  part  real;  and  what  I  would  point 
out  is  that  the  value  of  any  collection  from  a  given  area  would  be 
greatly  enhanced  were  a  species,  or  better  a  group  of  species, 
dealt  with  distributionally,  so  that  each  specimen,  or  group  of 
specimens,  collected  might  be  accompanied  by  notes  on  the  points 
I  have  mentioned  above  (i.  e.,  all  details  of  habitat),  in  addition  to 

the  note  of  simple  locality.  For,' besides  the  broad  areas  of 
distribution  that  may  be  peculiar  to  a  species,  there  are  again 

1  Communicated  by  Dr.  S.  F.  Harmer,  F.Z.S. 
a  For  explanation  of  the  Plates,  see  p.  574. 
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smaller  areas  within  the  broad  areas,  and  still  smaller  areas 
(habitats)  within  these,  peculiar  to  that  species ;  and  it  is  these 
smallest,  quite  local,  areas  to  which  attention  needs  to  be  directed 
in  order  to  elucidate  the  causes  of  confinement  to  a  special  habitat, 
or,  on  the  other  hand,  to  answer  the  question :  Does  the  same 
species  adopt  the  same  habitat  in  different  distributional  areas  ? 

1  have  already  noted  (P.  Z.  S.  1900,  "  On  Crustaceans  from 

Singapore  and  Malacca")  how  certain  Leucosiids  were  obtained 
there  from  mud  which  had  been  found  by  Adams  and  White 

(' Samarang '  Crustacea)  in  the  China  Sea  on  a  clean  sandy  or 
rocky  bottom.  Such  a  difference  of  habitat  is  most  striking  and 
seems  tome  to  require  explanation:  this  explanation,  however, 
can  hardly  be  arrived  at  until  more  data  of  a  similar  kind  are 
forthcoming. 

I  have  taken  my  measurements  of  length  and  breadth  in  a 
similar  way  to  those  given  in  my  paper  already  cited  (vide  P.  Z.  S. 
1900,  p.  720).  In  those  cases,  however,  in  which  no  supraocular 
or  prreoeular  spine  is  present  (Macrura  &c.)  I  have  measured  from 
the  upper  internal  angle  of  the  orbit.  The  units  are  in  milli- 

metres, and  the  first  figure  given  in  each  case  stands  for  the  breadth. 

I.  Genus  Doclea  Leach. 

1.  Doclea  cakalifeba  Stimpson. 

Doclea  canalifera,  Stimpson,  Proc.  Ac.  Nat.  Sci.  Fhilad.  p.  217 
(1S57) ;  Alcock.  Journ.  As.  Soc.  Beug.  lxiv.  2,  p.  223  (1S9G ). 

Loc.  Pulau  Bidan,  Penang. 
A  single  male  ;  all  the  legs  absent. 

This  individual  agrees  closely  with  Major  Alcock's  description; 
but  there  are  two  small  points  which  maybe  noticed  in  connection 
with  it,  as  neither  Major  Alcock  nor  Stimpson  make  any  mention 

of  them.  On  the  gastric  region  are  "  some  minute  tubercles 
followed  by  a  spine."  The  number  of  the  tubercles  here  in  front 
of  the  spine  is  five,  of  which  the  two  anterior  lie  transversely  close 
to  each  other,  exactly  at  the  level  of  the  back  of  the  orbits,  each 
tubercle  corresponding  to  one  of  the  posteriorly  coalesced  rostral 
spines,  the  distinction  of  the  two  being  still  indicated  at  this  level. 

Besides  the  oblique  line  of  tubercles  on  the  hepatic  region, 
moreover,  there  may  be  seen  three  more  in  front  of  this  line,  one 
in  front  of,  and  the  other  two  (transversely  placed)  behind,  the 
level  of  the  first  lateral  spine. 

Dim.  23  x  25-5. 
II.  Genus  Sohizophbys  White. 

2.  ScinzoriiitYS  AsrERA  M.-Edw. 

Mithras  aspera,  M.-Edw.  I  list.  Nat.  Crust,  i.  p.  320  (183  1 1. 

Dione  affimis,  de  Kaan,  <  'rust.  Japon,  p.  '.)4,  pi.  x.\ii.  fig.  -I  1 1839). 
8ehizophrys  aspera,  A.  M.-Edw.  Nouv.  Arch.  Mus.  \in.  \>.  231, 

pi.  x.  fig.  1  (1872);   llasw.  Cat.  AiMr.  Cru>t.  p.  22(1881). 
/..„•.  Pulau  Bidan,  Penang. 
\  female. 
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The  points  of  the  rostral  horns  are  sharply  curved  upwards  and 
inwards  in  tins  specimen.  A  typical  form,  with  a  single  spinule 
at  the  base  of  each  rostral  spine. 

Dim.  22x25. 
Breadth  taken  between  bases  of  penultimate  lateral  teeth. 

III.  Genus  Hxastenus  White. 

3.  Hyastenus  diacanthus  de  Haan. 

Pisa  (Ncuvia)  diacantha,  de  Ilaan,  Crust.  Jap.  p.  80,  pi.  xxiv. 
fig.  1  (1839). 

ffyastenus  dincanthus,  Miers,  'Alert'  Crust,  p.  194  (1884); 
de  Man,  Arch.f.  Naturg.  liii.  i.  p.  220  (1887) ;  Alcock,  Journ.  As. 
Soc.  Bengal,  lxiv.  2,  p.  210  (1890). 

Loc.  Trengganu. 
A  fine  female  with  ova. 

Carapace  creamy-coloured,  splashed  with  red  ;  two,  quite  low, 
tubercles  on  the  gastric  eminence,  one  in  front  of  the  other,  and  a 
very  low  one,  hardly  distinct,  on  the  uro-cardiac  region.  Also 
another  low  tubercle,  situate  on  the  anterior  branchial  region  a 
little  in  front  of  a  line  joining  the  epibranchial  spine  and  posterior 
gastric  tubercle,  and  lying  a  little  nearer  the  former  than  the 
latter. 

Dim.  20-5x34-5. 

IV.  Genus  Micippa  Leach. 

4.  Micippa  mascarenica  Kossmann. 

Micippa  philyra,  Leach,  Zool.  Misc.  iii.  p.  10  (1817)  (nee  M. 
philyra,  Herbst). 

Micippa  philyra,  var.  mascarenica,  Kossm.  Zool.  Ergebn.  p.  7, 
pi.  iii.  fig.  2  (1877). 

Micippa  mascarenica,  Miers,  Ann.  Mag.  Nat.  Hist.  (5)  xv.  p.  7 
(1885)  ;  Lanchester,  P.  Z.  S.  Lond.  p.  725  (1900). 

Loc.  Pulau  Bidan,  Penang. 

A  full-grown  male ;  of  the  legs  only  one  chelipede  remains. 
There  are  six  teeth  present  behind  the  postorbital  tooth.  Mobile 
portion  of  antenna  a  little  less  than  half  the  length  of  the  carapace, 

second  joint  just  one-quarter  breadth  of  rostrum  at  its  own  point  of 
origin.  The  single  chelipede  is  quite  smooth,  except  for  a  few 
separate  and  minute  granules  on  the  distal  portion  of  the  upper 
margin  of  the  arm.     The  fingers  meet  along  their  distal  half. 

Dim.  24x28. 

Breadth  taken  between  bases  of  penultimate  lateral  teeth. 

V.  Genus  Lambrus  Leach. 

5.  Lambrus  longimanus  Linn. 

Cancer  longimanus,  Linn.  Syst.  Nat.  (ed.  xii.)  p.  1047  (1760). 
Lambrus  longimanus,  M.-Edw.  Hist.  Nat.  Crust,  i.  p.  354  (1834); 

Miers,  Ann.  Mag.  Nat.  Hist.  (5)  iv.  p.  20  (1879);  Alcock,  Journ. 
As.  Soc.  Beng.  lxiv.  2,  p.  260  (1896). 
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Loc.  Kola  Bharu,  Kelantan. 
Two  male?. 

Dim.  2  d  o"  28*5  x  25. 

6.  LA.MBBUS  lippus,  sp.  n.      (PI.  XXXIII.  fig.  1.) 
L'ic.   ■  ?     A  male. 

A  Lambrus  with  the  walking-legs  perfectly  smooth,  merus  and 
carpus  rounded,  propodus  flattened.  Carapace  raised  into  four 
prominences — one  on  the  gastric  region,  one  on  the  cardiac,  and 
one  on  each  branchial.  The  gastric  prominence  is  flattened  above; 
the  cardiac  is  rather  globular,  bluntly  pointed  above  ;  each 
branchial  forms  an  oblique  ridge  with  very  rounded  upper  edge. 
Each  of:  these  prominences  is  covered  with  flattened  raspberry-like 
granules  ;  and  each  branchial  bears,  moreover,  a  large  rounded 
tubercle  at  the  middle  of  its  upper  edge  and  a  tall  pedicled  tubercle, 
quite  smooth,  at  the  hinder  portion  of  its  upper  edge  where  the 
prominence  ends,  falling  quite  abruptly  straight  down  to  the 
postero-lateral  border  of  the  carapace  above  the  base  of  the  third 
pair  of  walking-legs.  The  depressions  between  these  prominences 
are  deep,  rather  smooth,  with  scattered  similar  granules.  The 
rostrum  is  very  prominent,  vertically  thick,  with  the  tip  slightly 
deflexed,  its  upper  surface  deeply  excavate  as  far  back  as  the 
gastric  prominence,  its  sides  coarsely  wrinkled.  Sides  of  carapace 
edged  with  low  raspberry-like  tubercles,  which  are  more  distinct 
behind  ;  just  in  front  of  the  middle  of  the  border  is  a  deepish  cleft, 
which  continues  on  to  the  carapace  as  a  shallow  basin-like  hollow. 
Ptervgostomian  regions  flattened  and  smooth,  but  with  a  line  of 
tubercles  parallel  with,  and  similar  to,  those  on  the  antero-lateral 
border. 

Chelipedes  very  long,  with  prominent  granular  tubercles,  of 

•varying  size,  on  their  anterior  and  posterior  borders,  and  much 
lower  similar  tubercles  on  their  lower  borders.  Upper  surface  of 
arm  with  a  prominent  row  of  these  tubercles,  nearer  the  posterior 
margin  than  the  anterior ;  proximal  half  of  the  upper  surface  of 
the  hands  with  a  similar  row  in  a  similar  position,  continued 
distally,  quite  suddenly,  as  a  double  row  of  small  tubercles. 
Genera!  upper  surface  otherwise  smooth  ;  general  under  surface 
also  smooth,  but  with  more  frequent  separate  tubercles,  which  tend 
to  be  arranged  in  longitudinal  rows. 

Sternal  surface  with  irregularly  scattered  smooth  granules,  one 
much  larger  on  each  side  at  the  base  of  the  chelipedes.  Abdomen 
with  occasional  smooth  granules  and  a  conical  Bpine  on  the 
penultimate  joint. 

Dim.  40x34. 

A' I.  Qenns  Cbyptopodia  M.-Edw. 
7.  CbTPTOPODI  \   FOBHI0AT4    Kaltr. 

Cancer fornicatus,  Fabr.  Ent.  Syst.  ii.  p.  453  (1781  ). 
Cryptopodia  fornicata,   M.-Edw.    Hist.   Nat.  Crust,   i.   |>.   362 

(l-.'.i,;     do    I  Linn,    CniSt.    JapOU,    p.    !''»,    pi.    \\.    flg.    1'    (1830); 
Hasw.  Cat.  Austr.  Crust,  p.  -u  <  L882). 
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Loc.  Kota  Bharu,  Kelantan. 

A  female  with  ova.  The  posterior  portion  of  the  upper  and 
under  surfaces  of  the  carapace  are  covered  by  an  encrusting 
Polyzoon,  and  the  tube  of  a  worm  is  to  be  seen  on  the  under 
surface  about  the  level  of  the  chelipedes. 

Dim.  54*5x31*5. 

VII.  G-enus  Atergatis  de  Haan. 

8.  Atergatis  ixteuetuumus  Lam. 

Cancer  integerrimus,  Lam.  Hist.  An.  sans  Vert.  v.  p.  272  (1818). 

Atergatis  integerrimug,  de  Haan,  Crust.  Japon.  p.  -4."),  pi.  xiv. 
fig.  1  (1839);  Alcock,  Journ.  As.  Soc.  Bengal,  Ixvii.  :.',  p.  95 
(1898). 

Loc.  Pulau  Bidan,  Penang. 
Four  males  and  a  female. 

The  characters  given  by  Major  Alcock  as  distinguishing  Ibis 
species  from  A.  dilatatus  de  Haan  are  not  entirely  satisfactory. 
I  have  examined  two  dried  specimens  in  the  Natural  History 
Museum,  however,  which  exhibited  this  distinction  of  characters 

very  well,  excepting  that  both  species  possessed  comb-like  bristles 

on  the  ischia  and  meri  of  the  legs.  Major  Alcock's  four  examples, 
moreover,  of  A.  dilatatus  were  quite  distinct.  But  in  dealing 
with  the  present  individuals,  although  I  can  unhesitatingly  refer 

them  to  Lamarck's  species,  still  I  find  them  in  some  instances 
presenting  characters  referred  by  Major  Alcock  to  A.  dilatatus. 
Of  these  characters  two  are  very  well  marked.  The  one  is  the 
presence  of  the  comb-like  bristles  to  which  I  have  referred  in  the 
case  of  the  Natural  History  Museum  specimen,  which  occurs  in 
four  out  of  the  five  individuals  ;  the  other  is  the  dense  hairiness 
of  the  outer  surface  of  the  third  maxillipedes,  which  is  found  in  two 
instances,  while  in  two  others  I  should  describe  this  surface  as 
moderately  hairy. 

I  was  able  to  find  only  one  specimen  of  A.  dilatatus  at  the 
Natural  History  Museum,  judging  from  which  I  should  say  that 
the  most  marked  points  of  difference  between  the  two  species  were 
the  much  closer  pitting  of  carapace  and  legs,  amounting  even  to 
faint  rugosity,  and  the  crowded  confluent  granules  ou  the  sternum 
in  A.  dilatatus;  the  greater  relative  breadth  of  the  latter  may 
also  be  taken  into  account.  As  regards  the  greater  or  less  defini- 

tion of  the  cardiac  region,  it  may  be  said  that  there  is  a  slight 
variation  in  this  respect  in  these  examples,  though  in  none  is  the 
region  reallv  well  defined. 

Dim.  d  40x24.  6*  34x20*5.  <3  33x20.  6  30-5x18-5. 
$  41  x  25. 

9.  Atergatis  floridus  (Ruraph.). 

Cancer  floridus  Eumph.,  D'Amboin.  Bariteitkamer,  p.  10,  pi.  viii. 
fig.  5  (1741);  de  Haan,  Crust.  Japon.  p.  40  (1S39). 

Atergatis  floridus,  de  Man.  Merg.  Crust,  p.  24  (  L888)  :  id.  Zool. 
Jahrb.  Syst.  viii.  p.  498  (1895). 
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Loc.  One  very  damaged  male,  just  moulted,   from  Kelantau. 
One  male  and  three  females  from  Pulau  Bidan,  Penang. 

Dim.    3  24x34-,".      $  30-5x4-1.      $  28x405.      $  20x2 
Breadth  taken  is  greatest  breadth. 

10.  Atergatis  eoseus  Eiipp. 

CarpUlus  roseus,  marginatum,  Eiipp.  Beschreib.  24  Krabben, 
p.  13,  pi.  iii.  Kg.  3(1830). 

Atergatis  roseus,  Kossm.  Zool.  Ergebn.  pp.  19-21  (1S77); 
Lanchester,  P.  Z.  S.  Lond.  p.  730  (1900). 

Loc.  Pulau  Bidan,  Penang. 
Pour  males. 

These  all  belong  to  Kossmann's  variety  scrobiculatus.  In  the 
two  smallest  the  white  portion  is  margined  with  a  red  line  close  to 
and  in  line  with  the.  external  edge  of  the  sides  and  front  ;  in  the 
other  two  this  line  i<  present  but  very  faint.  In  the  two  smallest 
examples  the  red  colour  of  the  carapace  is  lighter,  with  a  tendency 
to  cream-yellow. 

Dim.  19-5x12.     15x9.     14x7-75.     5-5x3. 
Breadth  taken  is  greatest  breadth. 

YIII.  Genus  Ciilorodius  Eiipp. 

11.  ClIJ.ORODIUS  NIGER  Porskfll. 

Cancer  niger,  Forsk.  Descr.  Aniin.  p.  89  (1775). 
Ohlorodius  niger,  de  Man,  Merg.  Crust,  p.  32  (18SS);  id.  Zool. 

Jahrb.  Syst.  viii.  p.  519  (1895). 
Loc.  Kelantan. 

A  male,  damaged ;  only  carapace  and  right  chela  present. 
There  are  five  teeth  on  the  antero-lateral  margins,  including  the 
external  orbital  angle ;  the  last  of  these  is  obtusely  Bpiniform  on 
the  left  side,  but  not  on  the  right. 

Dim.   12x8. 
IX.  Genus  Chlorodopsis. 

12.  Cnr.oRonorsis  mel.vnociiirus  A.  M.-Edw. 

Chlorodopsis  melanochirus,  A.  M.-Edw.  Nouv.  Arch.  Mus.  ix. 
p.  228,  pi.  \iii.  fig.  5  (1873)  ;  de  Man,  Arch.  Naturg.  liii.  i.  p.  281 
(  1887);  Hasw.  Cat.  Austr.  Crust,  p.  55  (1882). 

Loc.  Kelantan. 

Five  mali  a  and  four  females,  the  latter  all  bearing  ova.  They  are 
in  a  very  broken  slate,  a  greal  many  of  the  lege  being  missing. 
Six  of  tli..'  chelipedes  are  present,  three  from  tin-  right  ami  three 
from  the  left  side,  and  in  these  I  note  the  following  two  points  : — 

u .  The  presence,  in  all,  of  I  5  whitish  spines  on  the  posterior 
border  of  the  arms.  These  are  closely  similar  to  those  on  the 
antero-lateral  bordera;  they  are,  however,  easily  overlooked  while 
the  chelipedes  are  ye1  attached  to  the  carapace,  both  through  the 
nature  of  the  background  and  the  presence  of  longish  brown  hairs 
on  tli'-  border. 

a.  li!  only  one  'lor',  the  black  colour  <>i   tin'  fingers  extend 
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laterally  and  beneath  to  the  neighbourhood  of  the  carpal  articula- 
tion ;  iu  the  others  it  reaches  quite  a  little  way  on  to  the  lower 

border  of  the  hand. 

Dim.  6  10  x  7.  6  10-25  x  7.  6  10  x  7.  d  9'o  x  Q-o. 
6  7x5.     $10x7.     $10x7.      $  7-5  xG.     $8x5-5. 

X.  Genus  Leptodius  A.  M.-Edw. 

13.  Leptodius  exaratus  M.-Edw. 

Chlorodius  exaratus,  M.-Edw.  Hist.  Nat.  Crust,  i.  p.  402  (18:14). 
Xantho  affinis,  de  Haan,  Crust.  Japon.  p.  48,  pi.  xiii.  fig.  8 

(1839). 
Leptodius  exaratus,  A.  M.-Edw.  Nouv.  Arch.  Mus.  ix.  p.  222 

(1S73) ;  de  Man,  Zool.  Jahrb.  viii.  p.  521  (1S95). 
Loc.  Pulau  Bidan,  Penang. 
Two  males  and  a  female. 

Dim.    J  16x10-5.      6  14-5x10.      $  10x7. 

14.  Leptodius  catipes  Dana. 

Chlorodius  cavipes,  Dana,  U.S.  Expl.  Exp.  p.  212,  pi.  xii.  fig.  1 
(1852)  ;  de  Man,  Mergui  Crust,  p.  34  (1888)  ;  Alcock,  Journ.  As. 
Soc.  Bengal,  lxvii.  2,  p.  122  (139S). 

Loc.  Pulau  Bidan,  Penang. 
A  male  and  a  small  female. 

The  "  wrinkling  "  on  the  chelipedes  in  the  male  tends  to  the 
formation  of  deepish  wide-mouthed  pits  on  the  carpus  and  to  a 
slight  degree  on  the  upper  margin  of  the  hand.  In  the  female  the 
two  lobes  of  the  front  are  much  more  prominent  near  the  middle 

line  than  at  the  sides,  giving  it  a  cupid's-bow-shaped  appearance ; 
the  grooves,  too,  on  the  sides  of  the  carapace  are  more  marked 
than  in  the  male. 

Dim.    S  20-5x13-5.      $135x9. 

XL  Genus  Xantho  Leach. 

15.  Xantho  scap.ee  Fabr. 

Cancer  scaler,  Eabr.  Ent.  Svst.  Suppl.  p.  336  (1798). 
Xantho  scaler,  M.-Edw.  Hist.  Nat.  Crust,  p.  390  ̂ 1834). 
Loc.  Kelantan. 
One  male. 

This  single  individual  agrees  entirely  with  the  descriptions  cited, 
so  far  as  they  go.  The  tubercles  on  the  middle  regions  of  the 
carapace  are  smooth  and  rounded,  on  the  sides  and  front  they 
become  conical ;  those  on  the  outer  faces  of  the  wrists  and  hands 
are  rounded,  but  larger  than  those  on  the  middle  regions  of  the 
carapace,  and  pointed  tubercles  are  present  on  the  upper  borders 
of  the  carpus  and  propodus  of  the  walking-legs.  The  pterygo- 
stomian  regions  are  covered  with  rather  flattened  granules  and  are 
deeply  grooved,  the  grooves  being  continuous  with  those  between 
the  ill-defined  lateral  teeth  ;  these  latter  are  four  in  number,  of 
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which  the  last  is  more  pointed  and  more  clearly  defined  than  the 
others.  The  carapace  and  the  outer  lace  of  the  wrists  and  bands  of 
the,  chelipedes  are  clothed  with  short  bristles  between  and  around 
the  tubercles,  thickly  on  the  chelipedes,  but  very  scantily  on  the 
carapace ;  these  bristles  are  also  placed  rather  thickly  on  the  upper 
borders  of  the  carpus  and  propodus  of  the  walking-legs.  Other 
finer  and  somewhat  longer  hairs  are  scattered  over  the  whole 
animal,  noticeably  on  the  upper  borders  of  the  meropodites  of  all 
the  legs.  The  inner  faces  of  the  chelipedes  and  lower  faces  of  the 
legs  are  quite  smooth,  except  for  a  few  hairs.  General  colour,  in 
formol,  pinkish  red  blotched  with  bluish  white. 

Dim.  35  x  27. 

XII.  Genus  Erixvx'jjirs  Heller. 

16.  Epixantiics  fbont.vlis  M.-Edw. 

Ozius  frontalis,  M.-Edw.  Hist.  Xat.  Crust,  i.  p.  406  (183  I  1. 
HSpixanthm  frontalis,  A.  M.-Edw.  Xouv.  Arch.  Mus.  ix.  p.  241 

(1873);  Alcock,  Journ.  As.  Soc.  Bengal,  Ixvii.  2,  p.  185  |  L89ti  |. 
Loc.    ? 
Two  males. 

Dim.  29-5x18.     20-5x13. 

XIII.  Genus  ACTinorua  Dana. 

17.  Actu.mnl's  setifer  de  Haan. 

Cancer  (PUumnug)  setifer,  de  Haan,  Crust.  Japon.  p.  50,  pi.  hi. 
fig.  3  (1839). 

Actumnus  setifer,  A.  M.-Edw.  Xouv.  Arch.  Mus.  i.  p.  287, 

pi.  xviii.  fig.  5  (1865);  Miers,  '  Alert'  Crust,  p.  225  (1884). 
Loc.  Pulau  Bidan,  Penang. 
A  in 
Dim.  20  x  15. 

XIV.  Genus  Pilumkds  Leach. 

18.  PlLUMSUa  VESPEitTii.io  Fabr. 

Cancer  vctpertilio,  Fabr.  Ent.  Byst.  Suppl.  p.  338  ( 17'.»s). 
PUu   s vesper tilio,  ML-Edw.  Hist.  Nat.  Crust,  i.  p.  U8|  L834); 

Alcock,  Journ.  As.  Soc.  Bengal,  Ixvii.  2,  p.  L92  (1898). 
Loc.   ELelantan.     Two  from  Pulau  Bidan,  Penang. 

'1  \.-!iiv  males  and  t  iventy-four  females,  one  o£  the  latter  with 
ova. 

Dim.  j  19*5  X  15.  6  24  x  It*.  6  23  x  17.  d  18  X  4. 

<y  13-75x10.  •  LOx*.  20>  L5-5.  ?  18x13.  V  L6>  L2. 

2  L6xll-5.     V  13-5x9.     ?  with  ova  20  ■  L5-5. 

1!).    PXMTMNUfl  -i.i  in.iM  de  -Man. 

Pilumnua  duiteri,  de  Man,  Weber's  Zool  Ergebu.  ii.  p.  2-:?. 

pi.  i.  flg.  2  (  !  392);  Alcock,  Journ.  is.  Soc.  Bengal,  Ixvii.  2,  p  L94 
i  1898  ). 

Pnoc.  Zool.  Hoc.-    1901,  Vol.  II.  No. XXXVI.      '■■" 
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Pilumnvs  forsJcal'ti,  de  Man  (nee  Eclw.),  Arch.  £.  Naturgesch. 
liii.  p.  295,  pi.  xii.  fig.  1  (1887). 

Loc.  Pulau  Bidan,  Penang. 
A  male  aud  a  female. 

The  carpopodites  of  the  last  four  pairs  of  legs  in  these  two 
individuals  have  each  a  shallow,  but  very  distinct,  groove  on  their 
upper  outer  surfaces. 

Dim.    3  31  x  24.      2  30-5  x  23-5. 

20.  Pilttmnps  LjEvimanus  Dana. 

Pilumaus  Icevimanus,  Dana,  U.S.  Expl.  Exp.  Crust,  i.  p.  237, 

pi.  xiii.  fig.  11  (1852) ;  A.  M.-Bdw.  Nouv.  Arch.  Mus.  ix.  p.  250, 
pi.  x.  fig.  4  (1873) ;  de  Mau,  Arch.  f.  Naturg.  liii.  i.  p.  301  (1887). 

Loc.  Ivelantan. 

A  small  damaged  male. 
The  right  chelipede  only  is  present :  on  the  proximal  half  of  the 

anterior  border  of  the  merus  are  three  or  four  minute,  but  sharp, 
teeth  as  in  P.  nitidus,  but  none  on  the  posterior  border,  \\  hich, 
however,  terminates  in  a  very  blunt  low  tooth  a  little  before  the 
carpal  articulation.  The  hairy  growth  on  the  proximal  portion  of 
the  hand  is  continued  over  the  joint  on  to  the  external  surface  of 
the  carpus. 

Dim.  5-5x3. 

21.  PlLUMNUS  NITIDUS  A.  M.-Edw.1 

Pihnnnv.s  nitidus,  A.  M.-Edw.  Xouv.  Arch.  Mus.  ix.  p.  249, 
pi.  x.  fig.  2  (1873)  ;  de  Man,  Arch.  f.  Natuig.  liii.  i.  p.  305  (1887). 

Loc.  Kelantan. 

A  single  female,  rather  damaged. 
Besides  the  granular  teeth  on  its  anterior  margin,  the  meri  of 

the  chelipedes  bear  on  their  rather  sharp  posterior  margin  4-5 
inconspicuous  blunt  teeth,  the  most  distal  of  which  is  sharper  and 
more  prominent  than  the  others,  and  is  placed  about  1  mm.  behind 
the  carpal  articulation. 

Dint.  10x7-5. 

XV.  Genus  Eeiphia  Lafr. 

22.  Eeiphia  LjEtimana,  var.  smithii  McLeay. 

Erijyhia  smithii,  McL.  Annulosa  in  Smith's  lllustr.  Zool.  S.  Afr. 
p.  60  (1838). 

Eriphia  Icevimana,  var.  smithii,  Hilg.  Monatsber.  Ak.  Berlin, 
p.  797  (1878) ;  Miers,  Ann.  Mag.  Nat.  Hist.  (5)  v.  p.  237  (1880). 

Loc.  Pulau  Bidan,  Penang. 
Seven  males  and  twelve  females. 

Dim.    S  52-5x38.      J  51  x  3S.       J  51x37.      6  49-5x37-5. 

1  I  have  since  found  that  this  form  should  be  referred  to  Dana's  Pteudozius 
dispar.  with  which  P.  nitidus  is  synonymous  {vide  Caiman,  Trans.  Linn.  Soe. 
ser.  2,  Zool.  Tiii.  p.  14,  1900). 
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o*  47  x  34.      6  47  x  33.     <$  40  x  28.     $  60  x  43-5.      $  58  x  42-5. 
$  57  x  43.      2  46  X  34.      $  43  x  SO-5.      $  32-5  x  23. 
Breadth  taken  is  greatest  breadth. 

XVI.  Genus  Cymo  de  Haan. 

23.  Cymo  andeeossyi  Aud. 

Pilumnus  ?  andreossyi,  Audouin,  Descr.  de  l'Egvpte,  p.  80,  pi.  v. 
fig.  6  (1815). 

Cymo  andreossyi,  de  Haau,  Crust.  Japon.  p.  22  (1839) ;  Alcock, 
Journ.  As.  Soc.  Beng.  lxvii.  2,  p.  173  (1SQS). 

Loc.  Kelantan. 
A  female,  rather  damaged. 

Dim.  10x8-5. 
Breadth  taken  is  greatest  breadth. 

XVII.   Greuus  TlIALAMITA  Latr. 

24.  Thalamita  cbenata  Latr. 

Thalamita  crenata  (Latr.),  M.-Ed\v.  Hist.  Nat.  Crust,  i.  p.  461 
(1S34);  de  Man,  Merg.  Crust,  p.  79  (1888);  Lanchester,  P.  Z.  S. 
1900,  p.  748. 

Loc.  Pulau  Bidan,  Penang. 
Five  males  and  two  females. 

The  following  table  serves  to  show  the  variation  in  respect  to 
the  denticulatiou  of  the  posterior  border  of  the  penultimate  joiut 
of  the  natatory  legs  :— 

Non-denticulate       

(Bight  side  o
nly .... Left  side  only  .... 

Both  sides   

The  number,   position,  and  size   of   these 
inconstant. 

Dim.    6  71  x  46.      6  OS  x  45.      d  63  x 

o*  49x32.      2  57x37.      $  55x35-5. 

25.  Thalamita  dax.e  Stimpson. 

Thalamita  crenata,  Dana,  U.S.  Expl.  Exp.,  Crust,  i.  p.  282, 

pi.  xvii.  fitr.  7  (1852). 
Thalamita  dance,  Stimpson,  Proc.  Ac.  Nat.  Bci.  Philad.  p.  37 

(1858);  de  Man,  Mergui  Crust,  p.  78  (1888). 
Thalamita  itimptoni,  A.  Af.-Edw.  Arch.  Mus.  x.  p.  362,  pi.  xxxv. 

hg.  4  (186]  ). 
Loc.  Pulau  Bidan,  Penang. 
A  male  of  the  species  and  a  female  of  the  variety  stimpsoni 

In  the  latter  the  denticulations  on  the  posterior  border  ot  l  hi; 
penultimate  joint  of  the  natatory  legs  are  more  regular  and  more 
marked,  and  the  l<>be.-»  at  the  upper  internal  angle  of  tin-  eye  u  - 
itraighter  and  more  traneterse. 

Dim.     '  39 >  -J~>.      I  41  >  l'.~>. 

86* 

6*. 

?■ 

1 0 
1 1 
1 1 
2 0 

denticles   is 

quite 

10.      , 

3  55-5 

x  36. 
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XVIII.  Genus  Neptunus  de  Haan. 

26.  NEPTTrarUB  pelagicus  Linn. 

Cancer  pelagicus,  Linn.  Syst.  Xat.  (ed.  xii.)  p.  1042  (1766). 
Porhmus  (Neptunus)  pelagicus,  de  Haan,  Crust.  Japon.  p.  37, 

pis.  ix.,  x.  (1839). 

Loc.  Kc-ta  Bharu,  Kelantan  ;  Trengganu. 
Live  males  and  four  females.  Of  the  latter  one  bears  ova,  and 

in  another  the  presence  of  a  parasite  in  the  left  branchial  cavity 
goes  with  an  abdomen  approaching  the  male  in  form. 

Dim.  <$  121-5  x  65.  d  98  x  53.  3  83x45-5.  3  83x45. 
3  57  x  31-5.  $  100-5  x  55.  $  125  x  68.  $  66-5  x  37. 
?  53x28. 

27.  Neptunus  (Amphiteite)  gladiator  Labr. 

Portunus  gladiator,  Labr.  Ent.  Syst.,  Suppl.  p.  368  (1798). 
Lupea  gladiator,  M.-Ld\v.  Hist.  Xat.  Crust,  i.  p.  456  (1834). 
Neptunus  gladiator,  A.  M.-Ed\v.  Arch.  Mus.  x.  p.  330  (1861)  ; 

de  Man,  Mergui  Crust,  p.  70  (1888). 
Loc.  Trengganu. 

A  very  large  male  and  a  small  female,  in  which  the  swimming- 
legfi  only  are  present. 

In  the  male  the  median  teeth  of  the  front  are  much  smaller  than 

the  submedians,  and  the  lowest  external  carina  on  the  hand  is  very 
strongly  developed,  forming  an  obtuse  ridge  proximally ;  the 
ridges  on  the  second  and  third  abdominal  segments  are  also  very 

strong;  in  these  three  points  it  resembles  A",  argentatus  "White. In  the  female  the  abdominal  ridges  are  moderately  prominent,  and 
the  median  frontal  teeth,  though  smaller  in  size  than,  are  equal  in 
length  to,  the  submedians.  In  both  there  is  a  short  blunt  spine 
over  the  eye  as  in  N.  gladiator,  and  there  are  no  traces  of  the 
silver  sheen  found  in  N.  argentatus.  They  certainly  belong  to 

A',  gladiator  Labr.,  and  it  seems  very  possible  that  Ar.  argentatus 
"White  is  no  more  than  a  variety  of  this  species. The  male  bears  on  the  legs,  first  two  abdominal  segments,  and 
the  base  of  the  left  antenna  some  pedunculate  Cirripedee,  all 
belonging  to  the  genus  Dichelaspis,  and  comprising  two  or  possibly 
three  species. 

Dim.    J  68x43.      $  23x14. 

XIX.  Genus  Goniosoma  A.  M.-Edw. 

28.  Goniosoma  natator  Herbst. 

Cancer  natator,  Herbst,  Naturg.  d.  Krab.  p.  156,  pi.  xl.  fig.  1 
(1795). 

Goniosoma  natator,  A.  M.-Edw  .  Arch.  Mus.  x.  p.  370  (1861); 

(1-  Man,  Arch.  f.  Naturg.  liii.  i.  p.  'X'A,  pi.  xiii.  fig.  5  (18 
Loc.  Lulau  Bidan,  Penang. 
A  male,  of  which  the  chelipedca  are  lost, 

Tnis  individual  belongs,  without  doubt,  to  Herbst's  species.     I 
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may  note,  however,  that  the  frontal  lohes  are  comparatively  sharp, 
though  still  with  blunt  points,  and  separated  by  rather  deep  wide 
fissures— a  character  apparently  correlated  with  age  (vide  de  Man, 
t.  c.  p   335). 

Dim.  SO  x  53-5. 

21).    GOXIOSOMA  OBNATTTM  A.  M.-Edw. 

Gouiosoma  ornatum,  A.  M.-Edw.  Arch.  Mus.  x.  p.  37G  (1SG1); 
Henderson,  Trans.  Linn.  Soc.  (2)  Zool.  v.  p.  376  (1893). 

Loc.  Kota  Bharu,  Ivelantan. 
Two  males  and  two  females,  each  with  ova. 
In  one  of  the  females  with  ova  the  second  antero-lateral  tooth 

on  the  left  side  is  very  rudimentary,  being  ouly  one-third  the  size 
of  the  first  and  third. 

Dim.    tf  35x24.      J  35  x  24.      $32x22.      $29-5x20. 

30.  Gtoxiosoma  afeixe  Dana. 

Charybdia  a[fini$,  Dana,  U.S.  Expl.  Exp.,  Crust,  p.  2S6,  pi.  xvii. 
fig.  12  (1852). 

Chmiosoma  ajfine,  A.  M.-Edw.  Arch.  Mus.  x.  p.  384  (1861); 
de  Man,  Merg.  Crust,  p.  80,  pi.  v.  fig.  2  (18 

Loc.  Trengganu. 
A  male.     All  the  legs  absent. 
Dim.   21-5  x  14  5. 

31.  Goxiosoma  cnrciFEKUM  Fabr. 

PortomuB  erucifer,  Fabr.  Ent.  Syst.,  Suppl.  p.  3G4  (179S). 
Qonw&oma  cruciferum,  A.  M.-Edw.  Arch.  Mus.  x.  p.  371  (1861); 

de  Man,  Merg.  Crust,  p.  79  (1888) 
Loc.  Trengganu. 
Three  males  and  a  female  with  ova. 

Dim.    3  110x71.      J  40-5x27.      6*  36x24-5.      $90x00. 

32.  GrONiosoiU  c.w.liaxassa  A.  M.-Edw. 

Ghniosoma  caUianassa,  A.  M.-Bdw.  Arch.  Mus.  x.  pp.  382,  385 
(part.)  (1861);  Alcock,  Journ.  As.  Soc.  Beng.  lxviii.  2,  p.  57 

(1891 !..,■-.  Kota  Bharu,  Kelantan. 
A  female  with  ova. 

The  last  antero-lateral    spine  is  fully  twice  as  long  as  that  in 

front  <>)'  it . Dim.  22  x  15. 
XX.  Gtenua  Potamoh  Bav. 

Poi  lxoh  ( I  *  \  j; vriii  i.  rii  i  s\  t  si  m.n  a  M.  Edw. 

Parathelphusa  rinen  is,  M.-Edw.  Arch.  Mus.  rii.  p.  173,  pi.  xiii. 
fig;  l  (1864);  Henderson,  Trans.  Linn.  Soc.  (2)  Zool.  v.  p.  386 
i  1891 

Loc.  Singora  ;  Tale  Sap. 
Thirteen  males  and  lour  femal 

The  rostrum   projects  \< bs  beyond   the  level  of  the  external 
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orbital  angles  iu  the  younger  individuals,  and  its  margin  is  a  little 
straighter. 

Oue  individual,  from  Karri  pong  Pateling,  is  called,  according  to 

the  label  on  it,  by  the  name  "  Ketam  Kertak."  "  Ketam  "  is  the 
ordinary  word  for  crab  ;  I  am  unable  to  find  a  meaning  for  the 

word  "Kertak"1. 
Dim.  S  47-5  x  39.  J  43  x  34.  J  43  x  35.  d  33-5  x  28. 

6  27x23.  tf  20-5x13.  $40x34.  $40x33-5.  $  22-5  x 
19-5. 

34.  Potamon  (Paeathelphusa)  improvisum2,  sp.  n.  (Plate 
XXXIII.  fig.  2.) 

Loc.    ? 
One  female. 

In  this  species  the  carapace  is  very  depressed  posteriorly  behind 
the  postfrontal  ridge,  but  in  front  of  this  ridge  it  slopes  down 
rather  steeply  towards  the  frontal  and  antero-lateral  margins. 
The  actual  front,  however,  is  directed  nearly  horizontally,  and 
presents  a  faintly  concave  upper  surface  ;  its  anterior  margin  is 
rather  sharp  and  its  course  sinuous,  this  latter  being  due  to  the 
presence  of  a  broad  and  shallow  notch  in  the  median  line,  and  to 
the  sloping  away  of  its  outer  angles  into  the  upper  orbital  borders. 
The  latter  are  very  slightly  swollen,  noticeably  at  their  internal 
angles,  hardly  at  all  at  their  external  angles,  where  these  run  into 
t  he  extra-orbital  teeth  ;  a  shallow  notch  is  discernible  under  the 
lens  at  the  middle  of  the  border.  The  orbits  themselves  are  deep, 
their  width  is  a  little  more  than  half  that  of  the  front,  which  is, 

in  turn,  one-third  of  the  width  of  the  carapace  at  its  widest  point 
(viz.,  between  the  last  epibranchial  teeth).  The  lower  orbital 
border,  seen  under  the  lens,  is  crenulate,  and  presents  at  its  inner 
angle  a  distinct  tubercular  tooth  with  two  rounded  heads,  which 
are  placed  so  that  the  one  lies  above  the  other  in  the  natural 
position  of  the  animal,  and  which  are  separated  by  a  shallow 
groove,  the  said  groove  being  continued  downwards  and  backwards 
nearly  to  the  anterior  buccal  angles. 

The  antero-lateral  borders  are  about  as  long  as  the  front  is  wide, 
or  two-thirds  the  length  of  the  posterolateral,  and  are  armed  with 
four  teeth,  including  the  extra-orbital.  Of  these  teeth  the  1st  is 
forwardly  directed,  triangular,  blunt,  and  broad  at  the  base  ;  the 
2nd,  separated  by  a  very  short  rounded  interval  from  the  1st,  is 
the  smallest  of  all,  forwardly  curved,  sharp,  and  conical ;  the  3rd, 
separated  from  the  2nd  by  a  slightly  greater  rounded  interval,  is 
closely  similar  to  the  latter,  but  twice  as  big  ;  while  the  4th,  whose 
tip  is  as  far  from  that  of  the  preceding  tooth  as  the  latter  is  from 
the  tip  of  the  extra-orbital,  is  more  outwardly  directed,  its  anterior 

1  "Kertak,"  Mr.  Laidlaw  informs  me,  is  an  orthographical  error;  the  word 
should  have  been  written  "  Katak,"  meaning  "a  frog." 

2  A  similar  abbreviated  metamorphosis  is  known  for  Potamon  flttviatilv, 
Dilocareinus,  and  Trichodactylus  (cf.  Ortmann,  Eronn's  Thierreicli,  v.  2, 
p.  11)98). 
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border  being  only  slightly  curved,  and  its  posterior  border  practi- 
cally straight  and  in  line  with  the  postero-lateral  border  of  the 

carapace  ;  it  is  also  sharp,  and  a  little  smaller  than  the  tooth  in 

front  of  it.  The  postero-lateral  border  is  straight,  inwardly 
directed,  and  scored  with  irregular  oblique  rugosities,  which 
extend  only  the  least  distance  on  to  the  carapace. 

The  frontal  ridge  is  very  prominent  aud  sharp,  and  composed  of 

two  quite  distinct  portions  :  an  outer,  starting  from  the  last  epi- 
branchial  tooth,  and  extending  inwards  and  slightly  forwards,  with 

a  faintly  sinuous  course,  to  within  2-3  mm.  of  the  nasogastric 
suture  ;  and  an  inner,  lying  as  far  in  front  of  the  outer  as  this 

does  from  the  nasogastric  suture,  and  starting  internally  from  the 
fore  part,  here  rather  deep,  of  the  nasogastric  suture,and  extending, 

faiutly  crescent-shaped  with  forwardly  directed  concavity,  to  the 
level  of  the  external  angle  of  the  front,  its  anterior  border  shelving 

very  sharply  down  to  the  front. 
The  surface  of  the  carapace  is  everywhere  punctate,  the  puncta) 

being  distinct  and  fairly  disparate  ;  the  cardiac  suture  is  well 
defined,  and  the  gastric  region  in  front  of  it  is  slightly  tumid,  and 

a  very  broad  distinct  uro-cardial  suture  is  also  present.  The 
mesogastric  suture  starts  at  the  level  of  the  inner  frontal  ridges, 
and  disappears  just  behind  the  level  of  the  outer  frontal  ridges. 

The  chelipedes  are  quite  smooth,  with  a  small  spine  near  the 
distal  end  of  the  upper  margin  of  the  merus,  aud  a  strong  spine 
at  the  upper  inner  angle  of  the  carpus  ;  the  lingers  are  as  long  as 
the  palm,  and  slightly  gaping,  with  a  row  of  tubercular  teeth  on 

then'  inner  edges,  two  or  three  of  which  are  bigger  than  the  rest ; 
their  tips  are  somewhat  hooked  and  cross  each  other. 

The  four  posterior  legs  present  no  noteworthy  features,  ex- 
cepting that  the  uieri  of  all  bear  a  fairly  strong  spine  at  the  distal 

ends  of  their  upper  edges,  and  the  carpi  carry  a  ridge  along  the 
middle  of  their  hinder  surfaces  ;  in  the  last  pair,  however,  this 
ridge  is  rounded  and  inconspicuous. 

Special  interest  attaches  to  this  species  from  the  fact  that  this 
individual  carries  beneath  the  abdomen,  attached  to  the  swim- 
merets,  a  number  (about  LOO)  of  young,  all  of  which  are  fully 
formed,  i.  e.  present  the  structure  of  the  adult.  Such  an  occurrence 
has,  1  believe,  never  been  observed  in  any  other  crab,  and  it  points 

to  a  quite  unusual  abbreviation  of  the  metamorphosis,  though  tu 
what  exact  extent  it  is,  at  present,  impossible  to  Bay  ;  while  the 
causes  of  the  abbreviation  in  this  case  are  equally  unknown. 

Dim.  :i7x  21-5. 

'.!».    PoTAlION  (IVlAMoNAl   Mm  STiiMc/KANI  M    W.- .Mason. 

Tetohusa  ttoliczlcana,  W.-Mason,  Journ.  A.s.  Soc.  Beng.  xl.p.  199, 
pi.  xii.  fig.  8(1871). 

Loc.  Lacom. 
Five  females  and  a  smaller  male. 

I   have   only   to    notice    that    the  "  baying  "  of   the    front   is  quite 
inconsiderable  in  these  specimens,  though  more  apparent  in  some 
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ihan  the  others  ;  this,  however,  appears  to  be  a  sexual  difference, 

asWood-Mason,  in  giving  dimensions  of  a  male  and  female  respec- 
tively, adds  "  the  greater  difference  between  the  length  and  breadth 

in  the  male  specimen  is  only  apparent,  being  entirely  due  to  the 

greater  mesial  excavation  of  the  front."  I  may  add,  however,  that 
in  this  male  the  front  is  hardly,  if  at  all,  more  excavate  than  in 
the  females. 

Dim,  6  14-75x12.  $  31-5  x  23-5.  $30-25x23.  2$  $29-5  x 
22-5.      $  28-5x22-25. 

Breadth  taken  is  greatest  breadth. 

XXI.  Genus  Ocypode  Fabr. 

36.  Ocypode  cebatophthalma  Pallas. 

Cancer  ceratqpkthdlmus,  Pal.  Spicil.  Zool.  ix.  p.  S3,  pi.  v.  fig.  17 

(177l>)- 
Ocypoda   ceratopWiahna,    Miers,  Ann.  Mag.  Nat.  Hist.  (5)  x. 

p.  379,  pi.  xvii.  fig.  1  (1882). 
Loc.  Trengganu  ;  Kelantan. 
Eight  males  and  four  females. 
In  two  males  of  dimensions  27#5  x  23  the  ocular  styles  are  from 

3-4  mm.  in  length  ;  but  in  a  female  of  27  X  2(J-5  they  are  barely 1  mm. 

Dim.  J  44x3725.  <f  43-5x39.  j  43x39.  tf  42-5x38. 
J  40-5x36-5.  J  35x30.  2  6  8  27-5x23.  $40x35.  $35x 
30-5.      $27x20-5.      $20-5x16. 

37.  Ocypode  coedimaxa  Latr. 

Ocypoda  cordimana  (Latr.),  M.-Ed\v.  Hist.  Nat.  Crust,  ii.  p.  45 
(1837);  de  Man,  Notes  Leyd.  Mus.  hi.  p.  248  (1881);  Miers,  Ann. 
Mag.  Nat.  Hist.  (5)  x.  p.  387,  pi.  xvii.  fig.  9  (1882). 

Loc.  Trengganu ;  Kelautan. 
Three  females. 
Dim.    $20x16.      $18x15.      $15x12. 

38.  Ocypode  conyexa  Quoy  et  Gaimard. 

Ocypoda  convexa,  Quoy  et  Gaim.  Toy.  '  Uranie,'  Zool.  p.  525, 
pi.  xvii.  fig.  2  (1824) :  Nobili,  Ann.  Mus.  Civ.  Stor.  Nat.  Genova,  (2) 
xx.  p.  518  (1900). 

Loc.  Trengganu. 
Four  males  and  four  females. 

Dr.  Nobili  has  recently  (1.  c.)  amplified  the  original  description 
of  this  species;  and  in  order  to  assure  myself  of  the  identity  of  the 
present  form  with  that  species,  I  sent  examples  to  Dr.  Nobili, 
who  very  kindly  compared  them  for  me  with  the  specimens  he  had 
described  from  Sarawak,  and  informs  me  that  they  are  identical. 

"  The  only  difference,"  he  adds,  "  is  that  the  greater  hand  is  a  little 
more  swollen,  and  the  finger  a  little  shorter,  in  the  specimen  ( 8  ) 
from  Sarawak,  which  is  somewhat  smaller." 

One  of  the  females  varies  in  that  both  the  hands  are  of  the  same 
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size  and  shape,  resembling  the  smaller  chelipedes  of  the  other 
individuals,  and  I  will  also  call  attention  to  the  rather  noticeable 
variation  in  the  relative  proportions  of  length  and  breadth. 

Dim.  6  26x21.  tf  26-25  x  22.  tf  27-5x21.  tf  15x11. 
$  27x21.      2  28-5x21-25.      $  25-5xl;0.      $  24x19. 

XXII.  Genus  Uca  Leach. 

39.  Uca  axxclipes  M.-Edw. 

Gelasimus  annulipes,  M.-Edw.  Hist.  Xat.  Crust,  ii.  p.  ̂o,  pi.  xviii. 
figs.  10-13  (1837);  de  Man,  Merg.  Crust,  p.  118,  pl.viii.  figs.  6-7 
(1888). 

Loc.  Singora  ;  Trenggauu. 
Thirty-two  males  and  three  females. 
Of  the  males  sixteen  have  the  large  chela  on  the  right  side,  and 

the  other  sixteen  on  the  left. 

Dim.  o*  19x11-5.  o*  17-5x11.  tf  17x10.  6  16-5x10. 
6  16-5x9.      2  12-25x8.      $  11-5x7.      $  11-5x8. 

40.  Uca  tetragonon  ?  Herbst, 

Cancer  tetragonon,  Herbst,  Xaturg.  d.  Krab.  i.  p.  257,  pi.  xx. 
fig.  110(1790). 

Gelasimus  tetragonon,  M.-Edw.  Ann.  Sei.  Xat.  (3)  xviii.  p.  147, 
pi.  iii.  tig.  9  (1852)  ;  Kingsley,  Proe.  Ac.  Nat.  Sci.  Philad.  p.  143, 
pi.  ix.  tig.  11  (1880). 

Loc.  Trengganu. 
A  single  female,  which  I  refer  rather  doubtfully  to  this  species. 
Dim.   17*5  x  12. 

XXIII.  Genus  Varuna  M.-Edw. 

41.  Varcka  litter ata  Fabr. 

Cancer  litteratus,  Fabr.  Ent.  Syst.,  Suppl.  p.  312  (1798). 
Variina  litterata,  M.-Edw.  Hist,  Xat.   Crust,  ii.  p.  95  (1837)  ; 

Hasw.  Cat.  AustT.  Crust,  p.  103  (1882). 
Loc.  Kota  Bharu,  Kelantan. 
Two  males  and  a  female. 

Dim.    6  20-5x19-5.      d  21-5x21.      $2(i-5x25-5. 

XXIV.  Genus  GbapbUB  Lam. 

Ii'.  Gbafsus  strigosus  Herbst, 

Cancer  strigosu*,  Herbst,  Naturg.  d.  Krab.  iii.  p.  55.  pi.  ilvii. 
fig.  7  (1799). 

Qrapsut  strigosus,  .\.  M.-Edw.  Nouv.  Arch.  Mus.  ix.  p.  i'v<> 
( i^7:;i :   Hasw.  I  'at.  A.uatr.  Crust,  p.  97  ( L882). 

Loc   1'ulau  Bidan,  Penang. 
Five  males  and  a  female. 

Dim.  d  49x43-5.  ,'!lx:<7.  rfliiux^.  r  24x21*5. 
o  45 x  i'». 
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XXV.  Genus  Metopograpsus  M.-Edw. 

43.  Metopograpscs  maculatus  M.-Edw. 

Metopograpnu  maculatus,  M.-Edw.  Ann.  Sci.  Xat.  (3)  xx.  p.  165 
(1853) ;  de  Man,  Mergui  Crust,  p.  145,  pi.  x.  tigs.  1-3  (168S). 

Loc.  Singora. 

A  single  male,  which  accords  in  all  points  with  Dr.  de  Man's 
description. 

Dim.  27x22. 

"Width  of  front  18  mm. 

XXVI.  Genus  Sesarma  Say. 

44.  Sesarma  (Sesarma)  lafondii  Jacq.  et  Lucas. 

Sesarma  lafondii,  Jacq.  et  Luc.  Voy.  Pole  Sud,  Crust,  p.  70, 
pi.  vi.  tig.  4  (Hombron  et  Jacq.  t.  hi.)  (1853)  ;  de  Man,  Zool.  Jahrb. 
Syst.  ii.  p.  639  (1887). 

Loc.  Singora. 
A  female. 
Dim.  28x25. 

45.  Sesarma  (Parasesarma)  quadhata  Eabr. 

Cancer  quadratus,  Fabr.  Ent.  Syst.,  Suppl.  p.  341  (1798). 
Sesarma  aspera,  de  Man,  Mergui  Crust,  p.  169  (1888). 

Sesarma  quadrata,  id.  Weber's  Zool.  Erg.  v.  2,  p.  328  (1892J; 
id.  Zool.  Jahrb.  Syst.  ix.  p.  182  (1897). 

Loc.  Trengganu. 
One  male  and  two  females. 

The  pectinated  ridges  are  less  developed  in  the  females,  and 
without  black  tips  to  the  teeth.  In  the  larger  female,  of  which 
only  the  right  chelipede  is  present,  tlie  tubercles  on  the  finger  are 
rather  worn,  and  seem,  in  consequence,  a  little  more  confluent  than 
usual ;  they  are  11-12  in  number,  the  first  two  at  the  base  of  the 
finger  being  very  small.  The  carapace,  moreover,  in  this  individual 
has  a  generally  smoother  aspect  than  in  the  other  two,  due  to  the 
relative  scantiness  of  the  small  hairs,  notably  on  the  fore  part  of 
the  carapace. 

(N.B. — In  regard  to  the  wearing  of  the  tubercles  in  the  female, 
compare  de  Man,  Zool.  Jahrb.  ix.  p.  183.) 

Dim.   s  16x12.      2  16x13.      2  15x11. 

46.  Sesarma  (Geosesarma)  maculata  de  Man. 

Sesarma  maculata,  de  Man,  Weber's  Zool.  Erg.  v.  2,  p.  347, 
pi.  xxi.  fig.  19  (1892). 

Loc.  Lacom. 

Four  males  and  two  females,  one  of  the  latter  with  ova.  I  have 

little  to  add  to  Dr.  de  Man's  very  complete  description.  One  of 
the  larger   males  only  shows  ten   sharp   tubercles  on   the   upper 
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margin  of  the  movable  finger  of  the  right  side  (that  on  the  left 
being  absent)  ;  the  other  has  only  seven  on  each  side.  In  the  two 
smaller  males  these  tubercles  are  very  indistinct,  and  I  can  only 
discern  six  or,  perhaps,  seven.  In  cases  where  these  teeth  number 
less  thau  ten,  they  occur  on  the  proximal  half,  and  cease  at  the 
middle,  of  the  finger. 

Dr.  de  Man  has  noted  the  presence  of  fewer  tubercles  in  the 
female,  and  the  two  females  here  present  accord  with  this  feature. 
Further  I  note  that  the  dark  spots  described  as  occurring  on  the 
chelipedes  are  present  also  on  the  abdomen  and  uncovered  surface 
of  the  sternum ;  in  the  female  they  even  extend,  on  the  sternum, 
a  little  way  under  cover  of  the  abdomen. 

As  regards  the  ova,  I  am  able  to  confirm  Dr.  de  Man's  reference 
of  the  species  to  his  subgenus  Oeosesarma ;  the  eggs  are  few  in 
number  (30-40)  and  rather  large,  being  a  trifle  more  than  1  mm.  in 
diameter.  They  tend  to  a  coloration  such  that  one  hemisphere  is 
w  bite,  the  other  brown. 

Dim.  J  11-5 x  11-75.  o*10xl0.  tf  7-5x7-5.  d  6x6. 
2  with  ova  11  x  11-25.      $  9-75x9-75. 

XXVII.  Genus  Pixnotiieres. 

47.  Pinnotheres  socrus.     (Plate  XXXIII.  fig.  3.) 

Of.  Pinnotheres  cardii,  Burger,  Zool.  Jahrb.  Syst.  viii.  p.  367, 
pi.  ix.  fig.  4,  pi.  x.  fig.  4  (1895). 

Loc.  Pulau  Bidan,  Penang. 
One  female  with  ova. 

I  find  the  following  note  in  the  bottle  with  this  specimen : 
"  This  little  crab  was  found  inside  the  infra-branchial  chamber  of 

a  bivalve,  the  mantle  of  which  fuses  in  the  mid-ventral  line." 
Cephalothorax,  chelipedes,  and  legs  in  all  resp<  cts  as  in  P.  cardii, 

except  that  the  posterior  border  of  the  cephalothorax  is  faintly 
hollowed.  But  the  external  max illi pedes  differ  in  (a)  their  much 
narrower  meral  joint  and  (6)  the  hollowing  of  the  distal  extremity 
of  the  propodus  (vide  fig.  3). 

XX V III.  Genus  Matuta  fabr. 

48.  Matuta  victrix  Fabr. 

Matuta  victor,  Fabr.  Ent.  Svst,,  Suppl.  p.  309  (1798). 
Matuta  victri.v,  Miers,  Trans.  Linn.  8oc.  (2)  Zool.  i.  p.  243, 

pi.  xxxix.  figs.  1-3  (1877). 
Matuta  victor,  Alcock,  Journ.  As.  Soc.  Beng.  lxv.  2,  p.  100 

(1896). 

Lur.  1'uhiu  Bidan,  Penang. 
Fourteen  males  and  eleven  females. 

Of  the  males,  one  (dim.  as  29*5 x 27)  shows  tin-  female  cha- 
racteristic   pointed    out    by    Major    Alcock    (/.    r. ),    \iz.    a    more 
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prominent  ridging  in  the  case  of  the  second  than  of  the  third 
segment  of  the  abdomen.  One  female  carries  a  stalked  cirripede, 
of  the  genus  Dichelaspis,  on  the  carapace  just  behind  the  front. 

Dim.  S  49  x  45.  d  43-5  x  40.  tf  39  x  36.  rf  39  x  36. 
J  35x32-5.  rf  29-5x27.  $35x32-25.  $35x32-5.  $33-5x 
31-5.      $  30x28.      $29x27-75.      $22x21. 

49.  Matuta  banksii  Leach. 

Matuta  banksii,  Leach,  Zool.  Misc.  hi.  p.  14(1317);  Miers, 
Trans.  Linn.  Soc.  (2)  Zool.  i.  p.  245,  pi.  xl.  tigs.  1-2  (1877);  Lan- 
chester,  P.  Z.  S.  L900,  p.  762. 

Matuta  picta,  Hess.  Arch.  f.  Naturg.  xxxi.  p.  158  (1865). 
hoc.  Pnlau  Bidan,  Penang. 
Seven  males  and  nine  females. 

I  have  already  (t  c.  supra)  noted  the  absence,  in  some  females 
of  this  species  from  Malacca,  of  the  crimson  patches  on  the  1st, 
2nd,  and  4th  pairs  of  ambulatory  legs.  Here,  too,  they  are 
absent  in  the  females  ;  but  yellow  patches,  more  or  less  distinct, 
may  be  seen  in  the  same  positions  ;  so  that  it  seems  possible  that 
the  crimson  coloration  fades  in  spirit  more  readily,  for  some 
reason,  in  the  females  than  in  the  males.  One  of  the  females 
shows  the  reticulate  markings,  characteristic  of  M.  picta  Hes^., 
very  clearly ;  there  is  a  slight  tendency  in  another  female  and  a  male 
to  reticulation  anteriorly.  The  strongly  reticulated  female  has 
the  six  tubercles  on  the  carapace  more  rounded  and  obscure  ;  the 
others,  too,  show  variation  in  a  similar  direction  of   this  character. 

The  front  I  should  still  describe  (vide  t.  c.)  as  distinctly  einar- 

ginate. 
Major  Alcock  has  identified  31.  picta,  in  his  synonymy  of 

31.  banksii,  with  the  latter  species  (J.  A.  S.  B.  Ixv.  2,  p.  158). 
Dr.  de  Man  (Notes  Leyd.  Mus.  hi.  1881,  p.  116)  has  noted  the 
close  similarity  of  the  two  species,  apart  from  their  coloration, 
and  has  further  mentioned  the  still  closer  similarity  of  female 
31. picta  with  female  31.  banJcsii ;  and  Dr.  Nobili  considers  31.  picta 
as  a  variety  of  31.  banksii  (Ann.  Mus.  Civ.  Stor.  Nat.  Genova, 
xx.  p.  251,  1899). 

From  what  these  authors  have  remarked  with  respect  to  the 
markings  of  the  carapace,  it  is  evident  that  they  are  variable — 
simple  spots,  groups  of  two  or  three  spots,  spots  arranged  in  curved 
lines,  and  so  to  definite  reticulations.  And  the  crimson  patches 
on  the  legs,  which  seem  to  be  characteristic  of  31.  Ixudcsii,  are 
also  variable,  the  variation,  however,  being  apparently  confined 
to  the  females,  and  perhaps  not  extending  further  than  a  relatively 
readier  solubility  of  the  pigment  under  certain  conditions — that, 
at  least,  is  as  far  as  the  evidence  goes.  I  do  not  know  how  far 
the  sharpness  or  obtuseness  of  the  fourth  spine  on  the  outer  ridge 
of  the  hand  is  a  definite  character  {vide  de  Man,  t.  c.  p.  116  ami 
p.  120);  but  the  relative  length  of  this  spine  to  the  second,  and 
consequently  its  own  relative  obtuseness,  is  distinctly  different 
in  the  different  individuals  of  this  series. 
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For  these  reasons,  then, I  have  included M.picta  under  M.banksii, 
following  Major  Alcock  and  Dr.  Nobili. 

I  should  add  that  there  is  a  marked  tendency  of  the  epibran- 
chial  spines  in  these  specimens  to  be  bent  slightly  backwards  in 
their  outer  third. 

Dim.  S  37x3G.  tf  35x31.  tf  35x33-75.  6  34x33-5. 
<5  31  x  29-75.  cf  30-5x29-75.  $  31  x30.  $  31x29-5. 
$29x28.      $28x27.      $20-75x25-5.      $19x18-5. 

XXIX.  Genus  Uoejppe  Latr. 

50.  Dorippe  dorsipes  Linn. 

Cancer  dorsipes,  Linn.  Syst.  Nat.  (ed.  xii.)  i.  2,  p.  1053  (1766). 
Dorippe  quadridms,  de  Haan,  Crust.  Japon.  p.  121,  pi.  xxxi. 

fig.  3  (1839). 
Dorippe  dorsipes,  Alcock,  Journ.  As.  Soc.  Beng.  lxv.  2,  p.  277 

(1S96). 
Loc.  Pulau  Bidan,  Penang. 
Two  males  and  a  female. 

Din.    (5  24x21-5.      d  24-5x22-75.      $16x15. 

51.  Doetppe  facchexo  Herbst. 

Cancer  facchino,  Herbst,  Xaturg.  d.  Krab.  i.  6,  p.  190,  pi.  xi. 
fig.  QS  (1785). 

Dorippe  sima,  AL-Edw.  Hist.  Xat.  Crust,  ii.  p.  157,  pi.  xx. 
fig.  11  (1837). 

Dorippe  facchino,  Alcock,  Journ.  As.  Soe.  Beng.  lxv.  2,  p.  278 
(1896);  Lauch.  P.  Z.  S.  1900,  p.  768. 

Loc  Patani. 
A  small  male. 
This  individual  bears  a  small  anemone  on  its  back  with  a  bi- 

valve shell  and  ?  Gastropod  operculum  interposed  (cf.  Lanch.  t.  c. 

p.  769). 
Dim.  11x8-5. 

XXX.  Genus  Squilla  Fabr. 

52.  8qutlla  raphidea  Fabr. 

Squilla  raphidea,  Fabr.  Ent.  Syst.,  Snppl.  p.  416  (1798). 
SqvUla  harpax,   de  Haan,  Crust.  Japon.  p.  222,  pi.  Ii.  fig.  1 

(1839). 
Singora ;  Kota  Bbaru. 
Two  males  ;   length  1<>  in.  and  6  in. 

53.  S  )UILLA  m:i-a   Latr. 

Squilla  nepa,  Latr.  Encycl.  M<:th.  x.p.  171  (1825);   Miers,Ann. 
.Ala-.  Nat.  lli-4.  (5)  v.  p. 25  (1880). 

Patani;  TreDgganu;  Kota  Bharu. 

Numerous  examples,  from  :'>   1  in.  in  length. 



554  Mtt.  W.  F.  LAXC1LESTER  ON  THE  [Dec.  3, 

54.  Squilla  scorpio  Latr. 

Squilla  scorpio,  Latr.  Eneycl.  Melh.  x.  p.  47 L  (1825). 

Patani  ?  or  Trengganu  *? 
A  male  and  a  female ;  length  about  3  in. 

XXXI.  Genus  Ltsiosquilla  Dana. 

55.  Ltsiosquilla  spinosa  W.-Mason. 

Ltsiosquilla  spinosa,  W.-Mason,  Journ.  As.  Soc.  Bengal, 
p.  222(1875);  Miers,  Ann.  Mag.  Xat.  Hist.  (5)  v.  p.  12,  pi.  i. 
tigs.  10-12  (1880). 

Squilla  indrfensa,  Kirk,  Ann.  Mag.  Xat.  Hist.  (5)  ii.  p.  4UG 
(1878). 

Pulau  Bidan,  Penang. 
Five  young  specimens  ;  length  about  |  in. 
These  small  individuals  seem  to  belong  to  this  species ;  the  form 

of  the  telson  is  quite  in  accordance  with  Mr.  Miers's  description. 
There  are  from  twelve  to  fourteen  spines  on  the  dactyls  of  the 
raptorial  claws  ;  and  a  minute  spine  on  the  posterior  part  of  the 
base  of  each  of  the  last  three  thoracic  legs. 

Exposed  thoracic  and  abdominal  segments  suffused  with  rosy-red, 
aggregated  on  the  posterior  segment  into  minute  red  spots ; 
raptorial  limbs  with  black  spots;  body  with  black  spots,  lying 
superficially  to  the  red  coloration  and  tending  to  mass  at  the 
postero-lateral  angles  of  the  abdomen  ;  they  form,  in  particular, 
two  conspicuous  black  marks  on  the  telson  just  over  the  sub- 
median  marginal  spines.  The  gut  appears  through  the  body-wall, 
in  three  individuals,  as  a  median  black  line. 

XXXII.  Genus  Ciiloridella  Miers. 

56.  Chloridella  chlorida  Brooks. 

Squilla  chlorida,  Brooks, '  Challenger  '  Stomatopoda,  p.  40,  pi.  ii. 
figs.  1-5(1886). 

Kelantan. 

A  male  ;  length  about  3  in. 
I  note  the  presence  in  this  specimen  of  submedian  carina?  on  all 

the  abdominal  segments,  fainter  on  the  front  segments  than  on 
those  behind,  those  of  the  sixth  ending  in  a  small  sharp  spine  ;  the 
inner  margin  of  the  inner  spine  of  the  ventral  prolongation  of  the 
uropods  carries  seven,  instead  of  four  or  five,  spines  ;  the  tubercles 
on  the  telson  are  clearly  arranged  in  three  curved  rows  on  each 
side  of  the  dorsal  median  carina ;  the  carapace  bears  a  very  faint 
median  carina.  I  will  also  add  that  the  penultimate  joint  of  the 
exopodite  of  the  uropods  bears  on  its  outer  margin  seven  strongly 
curved  spines,  of  which  the  most  distal  is  about  twice  as  long  as 
the  others. 
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XXXIII.  Genus  Goxodactylus  Latr. 

57.  GONODACTYLUS  CHIRAGRA  Fabr. 

Squilla  cJiiragnt,  Fabr.  Ent.  Syst.  p.  513  (1793). 
Gonodactyhts  chiragra,  Latr.  Encycl.  Moth.  x.  p.  473  (1825)  ; 

Miers,  Ann.  Mag.  Nat.  Hist.  (5)  v.  p.  118  (1880);  Borradaile, 
P.  Z.  S.  1898,  p.  34. 

Loc.  Pulau  Bidan,  Penang  ;  Kota  Bliaru,  Kelantan. 
A  male  and  two  females  from  Palau  Bidan  ;  four  males  and 

seven  females  from  Kelantan.  A  single  male  of  the  var.  smithii 
Pocock  from  Kelantan. 

Although  the  general  colour  of  the  latter  has  been  much  darkened 
by  the  formol  in  which  these  specimens  were  preserved,  it  is  still 
quite  possible  to  discern  the  five  dark  spots  on  the  sides  of  the 
abdomen  that  Borradaile  has  noted  in  his  examples  of  var.  smithii. 

Length  :  c?  2j  in.,  $  4|  in.,  $  2 J  in.,  the  smaller  examples 
ranging  from  I  to  1  in. 

58.  GoxoDAcrrLCJS  cultrifer  White. 

Gonodacti/his  cultrifer,  AVhite,  P.  Z.  S.  1850,  p.  96  (Annulosa), 

pi.  xvi.  fig.'l ;  Miers,'  Ann.  Mag.  Nat.  Hist.  (5)  v.  p.  117  (1880). Loc.  Kota  Bharu,  Kelantan. 
A  male  without  the  raptorial  limbs.     Length  4|  in. 
I  may  note  that  the  rostrum  does  not  nearly  reach  the  base  of 

the  eye-peduncles  as  it  appears  to  do  in  White's  figure.  Further, 
the  number  of  spines  on  the  outer  edge  of  the  penultimate  joiut 

of  the  exopodite  of  the  uropods  is  eight ;  White's  figure  represents 
eight  only,  but  both  he  and  Mr.  Miers  give  the  number  as  nine  in 
the  text. 

The  submedian  spines  of  the  telson  consist  of  a  short,  fixed,  basal 
portion  bearing  a  slightly  longer  movable  spine. 

XXXIV.  Genus  Gebiopsis  A.  M.-Edw. 

59.  Gebiopsis  intermedia  de  Man. 

Gebiopsis  intermedia,  de  Man,  Mergui  Crust,  p.  256  (1888). 
Loc.  Pulau  Bidan,  Penang. 
Numerous  examples;  ranging  from  42mm.  in  length  down- 

wards. The  long  hairs  on  the  lower  margins  of  the  meropodites 
of  the  first  two  pairs  of  legs  would  appear  to  act  as  a  sifting 
(?  sensory  and  selecting)  apparatus  for  food ;  for  if  these  legs  be 
thrust  somewhat  forwards  and  at  the  same  time  Hexed  upwards  at 
the  mero-carpal  joint,  these  hairs  will  be  found  to  form  a  complete 
guard  to  the  buccal  cavity. 

XXX  Y.  (iriius  Callianassa. 

60.  Callianassa  sutim,  ip.  n.    (Plate  XXXIV.  fig.  2.) 

Loc.  Biota  Bharu.  Kelantan.       ■ 
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A  female. 

This  species  is  closely  related  to  C.  pachydactyla  A.  M.-Ed\v. 
(cf.  Nouv.  Arch.  Mus.  t.  vi.  p.  86,  pi.  ii.  rig.  1),  while  presenting 
at  the  same  time  several  differences  which  clearly  mark  it  off  as  a 

distinct  species.  It  resembles  that  species  chiefly  by  the  extreme 
shortness  of  the  carpal  joint  in  the  1st  pair,  and  the  general 
smoothness  of  surface  in  that  pair,  and,  as  well,  in  the  fairly 
strong  development  of  the  telson ;  but  differs  notably  in  the  fact 
that  the  external  maxillipedes  are  even  more  pediform,  and  that  the 
merus  of  the  1st  pair  is  quite  unarmed,  no  trace  of  denticulation 
being  found  anywhere  on  the  leg. 

The  rostrum  and  eyes  are  as  in  G. pachydactyla,  though  the  point 
of  the  rostrum  appears  blunter  in  our  species. 

The  eyes  reach  beyond  the  middle  of  the  1st  antennular  joint ; 
the  3rd  joint  of  the  antennular  peduncles  is  barely  twice  as  long  as 

the  2nd,  and  their  flagella  2-3  times  as  long  as  the  3rd  joint  and 
about  two-thirds  the  length  of  the  carapace. 

In  the  antennal  peduncles,  the  3rd  joint  is  twice  as  long  as  the 
2nd,  and  the  latter  twice  as  long  as  the  1st ;  the  flagellum  is  a 
little  longer  than  the  carapace.  The  3rd  maxillipedes  are  pediform, 

the  carpal  joint  alone  being  slightly  dilated  ;  the  ischium  is 

regularly  and  evenly  denticulated  on  its  inner  edge  ;  the  denti- 
culations  being  very  small  and  best  seen  with  a  lens. 

The  larger  chelipede  is  entirely  smooth,  except  for  a  well-marked 
line  of  hairs  on  the  inner  upper  edge  of  the  hand  and  dactyl,  a  few 
more  scattered  hairs  on  their  under  edge  and  outer  surface,  the 
coarse  denticulation  of  the  fingers,  on  each  of  which  one  tooth  is 

more  prominent  than  the  rest,  and  a  very  short,  bluntly  3-toothed, 
forwardly  directed  ridge  on  the  under  distal  angle  of  the  carpus. 
The  ischium  and  merus  are  ihe  same  length  (4  mm.);  the  ischium 

long  and  narrow,  the  merus  broad  and  swollen,  with  a  very  blunt, 
but  still  distinct,  ridge  on  its  outer  surface.  The  carpus  is  much 

shorter  than  the  palm  (carpus  1*75-2  mm.,  palm  5  mm.),  but  of 
nearly  the  same  depth  vertically,  =  3  mm.  ■  the  fiugers  are  a  little 
shorter  than  the  palm,  =  4  mm.  In  the  smaller  chelipede,  which 
is  longer  and  slender,  the  carpus  is  3  mm.  long,  the  palm  4  mm., 
and  the  fingers  2  mm. ;  this  appendage  also  is  quite  smooth.  The 
2nd  pair  are  as  in  C.  pachydactyla  ;  in  the  3rd  pair,  however,  the 

posterior  edge  of  the  propodite  is  not  scooped  out  as  in  that  species, 

rather  the  joint  is  barrel-shaped  (see  fig.  2). 
Of  the  abdominal  segments,  the  1st  is  the  shortest,  the  2nd  and 

3rd  the  longest,  equal  or  nearly  so,  the  4th,  5th,  and  6th  a  little 
shorter  than  those  preceding;  the  telson  is  the  same  length  as  the 
1st  abdominal  segment,  rounded  and  smooth  above,  and  somewhat 

shorter  than  the  uropods,  the  inner  joints  of  which  bear  a  longi- 
tudinal ridge  down  the  middle  of  their  upper  surfaces. 

From  C.  amboineusu  de  Man  (cf.  Arch.  f.  Naturg.  liii.  i.  p.  480, 
pi.  xx.  fig.  4),  which  is,  again,  a  closely  allied  species,  (J.  stcura 
differs  :  (o)  in  its  much  shorter  carpus;  (i)  in  the  much  shorter  3rd 
joint  of  the  antennular  peduncle  ;  (c)  in  the  ridged  surface  of  the 
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inner  uropodal  joint.  It  resembles  it  in  the  general  smoothness  of 
the  chelipedes,  the  length  of  the  telson,  and  apparently  the  shape 

of  the  propodite  of  the  3rd  pair  of  legs  (t.  e.  p.  482,  "  Das  vorletzte 
died  des  dritten  Fusspaarer  ist  oval.") 

Length  of  animal  31*5  mm. ;  length  of  carapace  7*25  mm. 

XXXYI.  Genus  Arctus;  Dana. 

61.  Arctls  tubercllaits  Sp.  Bate. 

Arctus  tuberculatum,  Sp.  Bate,  '  Challenger '  Macrura,  p.  70, 
pi.  x,  figs.  1-2  (1888). 

Loc.  Kelantan. 

A  male  and  a  female,  quite  agreeing  in  general  with  the  original 
description  and  figure  ;  but  the  following  points  may  be  noted  : — 
The  tubercle  on  the  3rd  abdominal  segment  is  not  quite  so  clearly 

separated  from  its  base  as  it  is  in  Spenee  Bate's  figure ;  the  coxal 
plates  of  abdominal  segments  3-5  bear  a  low  ridge,  lying  trans- 

versely to  the  long  axis  of  the  body — this  is  found  down  the  middle 
of  the  plate  in  segment  5,  but  in  the  anterior  half  in  segments  3-4, 
and  divides  an  anterior  smooth  from  a  posterior,  short-hairy, 
siuface.  The  smooth  anterior  surface  plays  under  the  posterior 
surface  of  the  preceding  segment,  and  the  riclge  determines  the  limit 
within  which  this  play  is  possible  in  complete  flexion  of  the  tail. 
In  the  2nd  abdominal  segment  this  ridge  is  represented  by  a  short 
line  of  low  tubercles,  and  the  whole  surface  is  hairy. 

XXXVII.  Grenus  Tiie>t's  Leach. 

02.  In  lacs  oriexxalis  Fabr. 

Scyllarus  orientalis,  Fabr.  But.  Syst.,  Suppl.  p.  399  (1798); 
Milne-Edwards,  Hist.  Nat.  Crust,  ii.  p.  286  {1837). 

Loc.  Kelantan  ;  Trengganu. 
Two  males  and  a  female  ;  all  three  are  infested  with  a  stalked 

Cinipede  on  the  mouth-parts,  notably  on  the  exopodites  of  the  2nd 
maxillipedes.  This  Cirripede  belongs  to  the  genus  Dichdaspis,  and 
will  be  described,  as  a  new  species  of  that  genus,  in  the  second 
part  of  this  paper. 

Length:    J  131mm.,   rf  120mm.,   $   101  mm. 

XXXVIII.  Genus  Sjmtex  Pfeffer. 

63.   Si. M.v  oKXAii  s  Fabr.,  var.  now  l.kvis. 

Of.  Senex  ornatus,  Ortmann,  Zool.  Jahrb.  vi.  p.  31  (1892). 

/../.-.  Siogora. 
One  fult-grown  male,  just  over  I  fool  in  length. 
Although  undoubtedly  referable  in  this  speciea,  this  specimen 

presents  such  well-marked  differences  thai  I  bave  though!  l6  worth 
while  detailing  fhem  and  attaching  a  varietal  name  thereto.  The 
amount  of  variation  in  the  species  of  tins  genus  i-  -  vidently  \<n 

Paoc.  Zool.  So<       I  Ml,  Vol.  1 1.  No.  XXXVI  I.     37 
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cous.derable,  aud  it  is  therefore  dirHcull  to  satisfactorily  determine 
the  value  of  differences  such  as  occur,  as  in  the  present  instance, 
in  a  single  individual.  But  where  the  points  of  difference  are  as 
distinctive  as  they  are  here,  it  does  seem  to  me  justifiable  to  put 
forward  a  provisional  name,  rather  as  an  expression  of  the 
occurrence  of  such  variations,  than  as  a  definite  opinion  on  the 
constancy  of  these  variations.  For,  after  having  served  the  purpose 
of  calling  the  attention  of  future  systeinatists  to  the  variation 
noted,  the  name  may  readily  be  dropped  or  retained  according  to 
the  results  arrived  at  by  the  study  of  more  ample  material. 

Most  noticeable,  then,  in  this  specimen  is  the  smoothness  of  the 
carapace,  a  smoothness  clue  to  the  general  absence  of  teeth  thereon  ; 
such  teeth  as  are  present  are  placed  as  follows  : — Two  large  supra- 

orbitals, each  with  a  smaller  tooth,  about  one-quarter  the  size,  close 
behind  at  the  base;  behind  these  again  are  six  teeth,  quite  rudi- 

mentary, forming  the  angular  points  of  three  contiguous  transverse 
squares  on  the  slightly  swollen  gastric  region,  Pour  transverse 
teeth,  just  behind  the  broad  and  deep  cervical  suture,  in  pairs. 
i.  e.  two  close  together  on  each  side.  Two  strong  teeth,  one-third 
size  of  supraorbitals,  on  the  anterior  margin  of  the  carapace  on 
each  side,  above  aud  below  the  attachment  of  the  first  autenuaj : 
behind  the  lower  of  these  there  is  a  small  tooth  on  the  carapace, 
and  behind  aud  above  the  upper  of  these,  and  a  little  further 
back  on  the  carapace,  another  small  tooth.  Posterior  to  these 
is  an  oblique  furrow  formed  by  a  lateral  extension  of  the  cervical 
suture,  which  is  continued  downwards  and  then  forwards  to  a  point 

just  below  the  antero-lateral  angle  of  the  carapace,  and  is  here 
very  deep.  On  the  oblique  posterior  border  of  this  furrow  may  be 
seen  two  small  teeth  some  distance  apart. 

The  abdominal  segments  are  quite  smooth,  except  for  some 
strong  punctffi,  the  first  segment  only  bears  a  furrow,  broad  and 
shallow ,  with  faint  traces  of  hairs.  The  telson  is  marked,  as 
customary  in  the  group,  with  thick  longitudinal  ridgiugs,  like  the 

rays  of  a  fish's  fin,  in  its  distal  two-thirds  ;  anterior  to  this  are 
many  small  horny  spinules  arranged  in  the  arc  of  a  circle,  the 
circumferential  portion  of  which  is  delimited  by  a  white  line.  The 
uropods  are  armed  with  horny  spinules  on  the  posterior  margin  of 
their  proximal  joints  ;  and  small  closely-set  horny  spinules  are 
ranged  also  along  the  posterior  margin  of  the  *ixth  abdominal 
sagmeht. 

As  regards  the  colour  (in  formol)  it  may  be  noted  that  the 
general  basis  is  white,  on  the  carapace,  with  regular  brown  patches, 
which  are  again  marbled  with  white.  Down  the  middle  aud  on 
each  side  the  white  basis  forms  three  distinct  white  stripes  ;  these 
are  parallel  and  do  not  form  a  W  as  in  &.  demani  Borrad.  (vide 

Willey's  Zool.  lies.  iv.  p.  41b,  aud  S.pohjphagus  Ortmann,  Semon's 
■  Forschungsreise,:  v.  p.  19).  The  general  basis  of  the  abdomen  isa 
somewhat  deeper  white ;  the  furrow  of  the  first  segment  is  brown 
marbled  with  white;  the  hind  borders  of  segments  1-4  have  a 
broad  brown  band  with  two  narrow  white  bands   which  are  nearly 
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rectilinear;  on  segments  5-0  there  is  only  one  white  hand,  which 
in  the  latter  is  convex  to  the  hind  niargiu  in  the  middle  line.  The 
legs  are  longitudinally  striped  with  white. 

This  individual  presents  all  the  characteristics  of  8.  ornatus  as 
defined  by  Dr.  Ortraann  (I.e.);  the  points  of  difference  may  he 
grouped  under  three  headings  :  — 

a.  The  small  number  of  spines  on  the  carapace. 
b.  The  coloratiou,  i.  e.,  the  three  distinct  white  hands, 

running  longitudinally  on  the  carapace  aud  parallel  to  each  other. 
Here,  too,  1  may  note  that  the  coloration  of  the  ahdomen  aud 
legs  is  that  of  8.  fasciatus  de  Haau,  but  the  number  of  teeth  on 
the  autennal  segment  is  that  of  S.  ornatus,  viz.  four. 

e.  A  point  I  have  not  mentioned  above,  viz.,  that  the  inner 
antenna?  exceed  the  outer  considerably  in  length,  namely,  by  the 
last  joint  and  one-third  of  the  penultimate  joint.  In  regard  to  this. 
Dr.  Ortmanu  says :  "  Stiele  der  inneren  Autennen  et  was  langer  oder 
so  lang  wie  die  der  aiisseren." 

XXX IX.  Genus  Atva. 

64.  Atia  ahmata  A.  M.-Edw. 

Atya  ariaata,  A.  M.-Edw.  _\uu.  Soc.  En  torn.  France,  H>  iv. 
p.  149  (TS64);  Lanchester,  Ann.  Mag.  Nat.  Hist.  (7)  vi.  p.  262 
( 1900). 

Ad/a  mohiccensis,  de  Han,  Weber's  Zool.  ESrgebu.  p.  357,  pi.  xxi. 
fig.  20  i  L892). 

Loc.  Selama  Eiver,  Perak.     An  adult  male. 
Eelimbing.     Three  males  aud  three  females,  all  young. 
The  young  forms  agree  entirely  with  the  description  given  by 

Dr.  de  Man  (t.  c.  p.  358) ;  but  the  adult  presents  points  of 
difference,  in  regard  to  the  spines  on  the  last  three  legs,  from  the 
individual  examined  by  Dr.  de  Man.  In  the  3rd  pair,  the  merits 
of  the  right  (larger)  leg  only  bears  a  blunt  tubercle  near  the 
carpal  joint,  and  the  carpus  bears  on  its  under  surface  a  much 
-mailer  tubercle,  which,  in  flexion,  nearly  meets  that  on  the  merus. 
In  the  4th  pair,  the  merus  of  the  right  leg  bears  only  one  spine 
instead  of  two.  and  the  carpus  one.  The  left  leg  has  one  on  the 
merus,  uone  on  the  carpus.  The  5th  pair  are  as  described  by 
Dr.  de  Man. 

The  teeth  on  tin,'  under  surface  of  the  rostrum  number  as 
follow a  :  — 

Adult    -i  '.». 

1'oung  (J    10,  13,  11;    ?   9,  13,  10. 
The  length  of  the  adult  is  81  nun. ;  the  young  specimen-  rang.' 

between  57  mm.  to  47  mm. 

XL.  (xeuus  L'aiuuin  \. 

65.  CaBIDIBTA  mii.tiijun  r.vi  v  Stimpson. 

Carulina  multidentata,  Stm.  Proc.  Ao.   Nat.  Sci.   Plulod.   p.  -'■' 
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(1860);  de  Man,  Weber's  Zool.  Ergebn.  p.  380,  pi.  xxii.  fig.  26 
(1892). 

Loe.   ? 
A  single  female  with  ova;  length  10  mm. 
Of  the  teeth  on  the  upper  edge  of  the  rostrum  in  this  specimen, 

only  the  proximal  eight  and  distal  three  are  clearly  separate,  the 
intermediate  teeth  being  represented  by  a  rather  ill-defined 
serrated  ridge ;  on  the  under  edge  are  nine  distinct  teeth.  The 
whole  rostrum  is  slightly  curved  downwards,  and  the  tip  is  abrupt 
and  blunt.  The  eggs  moderately  large,  about  1  mm.  in  length  and 
oval. 

G6.  Caridixa  wyckii  Hickson. 

Cwidina  wyckii,  Hickson,  Ann.  Mag.  Nal .  Hist.  p.  357,  pis.  xiii.- 
xiv.  (1888);  de  Man.  Weber's  Zool.  Ergebn.  p.  386,  pi.  xxiv. 
fig.  29  (1892). 

Lot-.  River  Petwi,  Tale  Sap. 
Two  specimens,  very  damaged,  one  without  antennae,  eyes,  and 

only  one  or  two  pereiopods,  the  other  without  pereiopods. 
These  two  individuals  seem  to  belong  pretty  certainly  to  this 

species,  though  their  mutilated  condition  causes  some  difficulty  in 
deciding  their  identity. 

The  rostrum  reaches  nearly  to  the  end  of  the  antennary  plates  ; 
its  proximal  portion  is  straight,  its  distal  portion  de  flexed,  rising 
again  at  the  tip  ;  above  are  1-3  small  forwardly  inclined  teeth,  of 
which  to  or  three  are  on  the  carapace,  while  the  15th  stops  short 
of  the  tip  by  a  considerable  interval  which  is  unarmed  ;  the  tip 

itself  is  markedly  bifid,  and  the  under  edge  bears  6  teeth.  Anten- 
nary peduncle  barely  reaching  the  middle  of  scaphocerite ;  the 

antennary  tooth  double,  the  lower  portion  being  more  prominent 
and  spiuiform.  The  carpus  of  the  2nd  leg  is  much  longer  than 
broad  and  a  little  longer  than  the  hand ;  the  other  legs  are  unfor- 

tunately broken  at  the  carpus.  The  telson  appears  to  have  ouly 
four  spines  on  its  binder  edge,  of  which  the  two  outer  are  much 
smaller  than  the  two  inner. 

67.  Caiudixa  ouaciluma  sp.  n.     (Plate  XXXIV.  fig.  I.) 

Cf.  Caridina  yracilirostrig,  de  Man.  Weber's  Zool.  Ergebn. 
p.  399,  id.  xxv.  fig.  31  (1MJ2). 

Luc.  Inland  sea  near  Singora.  250-300  individuals,  mostly 
females  with  ova. 

In  regard  to  the  locality  it  is  uecessary  to  add  that  the  label  in 
this  instance  was  almost  undecipherable,  sufficient  indications  alone 
remaining  to  show  that  the  specimens  came  from  either  Tale  Sap 
or  Tale  Nawi.  Tale  Sap  is  an  inland  sea  just  above  the  town  of 
Singora,  Tale  Nawi  a  lake  at  the  head  of  Tale  Sap,  and  connected 
with  the  latter  by  a  small  strait.  As  regards  the  salinity  of  the 
water,  Mr.  Laidlaw  informed  me  that  Tale  Nawi  is   quite  sweet, 
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but  that  Tale  Sap,  though  quite  or  nearly  sweet  at  its  head,  increases 
gradually  in  salinity  towards  the  mouth,  where  it  is  quite  salt.  In 
view  of  the  differences  between  this  species  and  Car.  gracilirostris 

it  is  peculiarly  unfortunate  that  the  exact  record  or"  the  locality should  have  become,  by  mischance,  obliterated. 
The  only  distinction  between  this  species  and  Oar.  grn>ciUrostris 

is  found  in  the  rostrum  (and,  iu  a  small  degree,  in  the  telson  and 
1st  two  pairs  of  legs).  The  structure  and  relations  of  antennules, 
antenna?,  maxillipedes,  and  legs  are  the  same  as  in  C.  gracilirostris, 
save  only  that  the  1st  pair  reach,  not  to  the  end  of  the  penultimate 
joint  of  the  antenna?,  but  barely  to  the  middle  of  that  joint,  and 
similarly  the  2nd  pair  reach  barely  beyond  the  end  of  the  penulti- 

mate joint  instead  of  nearly  to  the  end  of  the  last  joint.  The 
telson  again,  though  exactly  similar  in  all  other  points,  presents 
only  four  pairs  of  teeth  on  the  upper  surface,  not  five  or  six. 

The  rostrum,  however,  is  markedly  different.  Dr.  Xobili  has 
recently  described  (Ann.  Mus.  Civ.  Stor.  Nat.  Genov.  xx.  p.  477, 
1900)  a  new  species,  0.  modiglianii,  and  the  rostrum  in  our  species 
appears  intermediate  between  those  of  this  latter  species  and 
0.  gracilirostris.  The  number  of  the  teeth  on  the  upper  margin 
is  nearly  the  same  as  iu  0.  gracilirostris,  viz.  6-9;  these  teeth  are, 
however,  not  nearly  so  widely  separate  distally,  though  the  most 
distal  tooth  is  sometimes  placed  at  a  considerable  distance  from 
the  rest.  At  the  same  time  the  interspaces  do  increase  distally, 

probably  more  than  in  0.  modiglianii  (ii  sono  Jitti  e  avvicinati  nella 

i :iia.  nuova  specie'').  The  number  of  the  teeth  on  the  lower  edge 
approaches  that  of  Dr.  Nobili's  species,  ranging  from  12-23  as 
extremes,  16-18,  however,  being  the  most  common  number;  in 

Dr.  Nobili's  single  specimen  they  numbered  17.  As  in  his  species, 
too,  the  proximal  teeth  are  better  defined  than  the  distal.  The  ros- 

trum also  agrees  with  those  in  both  these  species  in  being  slender 
and  upwardly  curved  towards  the  tip ;  the  amount  of  this  curve, 
however,  varies  from  nearly  straight  to  a  strong  upward  bend. 
The  tip  bears  mostly  a  small  tooth  that  gives  it  a  bifid  appearance  ; 
in  a  few  cases,  however,  there  are  two  such  teeth,  making  it  trifid. 

But  it  is  in  the  length  of  the  rostrum  that  this  variety  shows  its 
distinctness,  as  the  following  table  will  show  : — 

Rostrum.         Carapace. 
nun.  mm. 

( '.  gracilirostris            8  4 
0.  modiglianii               7  4 

C.  gracillima       3-6  4 

That  is,  although  in  a  few  cases  it  exceed.-  the  carapace  by  half 
its  lengtb  only  (instead  of  being  double,  or  nearly  so,  tho  length 
of  the  carapace),  it  generally  exceeds  il  by  only  one-quarter,  or 
equals  it;  while  iii  a  few  cases  yei  it  even  falls  short  of  it.  I  give 
measurements  (p.  562),  taken  from  twenty-one  individuals  picked 
nut  at  random;  together  with  the  number  of  rostral  teeth. 

These   resemblances  and  differences  are,  within  the  limits  of 
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']\iiilr  of  measurements  in  millimetres. 

Rostral  Length  with          Length  of          Length  ol 
formula.  rostrum.              rostrum.            carapace. 

:,±1  24                       •--                      4 

l'.i 

8+J  o2                     I                     I 15 

fi+1 18 

8+J 

13 
7+] 16 

7-1 

12 

74-1 

23 

8  +  1 
M 

7±] 
20 

7+1 

18 
14 

5+1 

14 
7  +  1 12 

21  5  4 

19-5  ^  3-5 

25  6  1 

21-5  4  3-5 

7+J 

20 
8+1 

L8 8+1 17 

B+l 
It) 

7*]  23-5  4  3-5 
1 1 

?jH  20  4  3.5 14 

'1±J  20  4-25  3-25 
i< 

''-i1  19-5  4  3-5 
1 1 

22-25  4-25  3-75 

20-5  4  3-5 

20-5  4-5  3-5 

L8-5  4  3 

21*5  5 

1 6  2-5  2-5 
4-5  4 

5-25  4*5 

4  4 

3  4 

3  3 

Proportions  of  joints  infirti  twopairs. 

1  at  leg.  2nd  leg. 
Ischium  2.  Ischium  3. 

Merus  4-25-4-;i.  Merus  4. 

Carpus  3.  Carpus  5. 
Hand  2-25.  Hand  2. 

Fingers  2*fi5.  Fingers  2-5. 
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variation  I  have  indicated,  quite  constant  in  the  numerous  speci- 

mens under  review.  The  typical  specimens  of  Dr.  de  Man's  species 
were  obtained  from  a  tidal  river  at  Balangnipa  in  Celebes  ;  other 
typical  specimens  were  also  obtained  from  brackish  water  in 
•Sumatra,  and  from  fresh  water  at  Maros  in  Celebes,  and  Pampanua 
in  Celebes.  Fifteen  young  individuals  from  the  river  Lapa-lupa in 
Celebes  agree  with  the  present  form   in  the  number  of  teeth  = 

':    ',L  I.  "'.  hut  ••  Sie  Stimmen,was  Form  und  Lange  des  Rostrums 

betrifft,  mit  den  von  Balangnipa  uberein,"  i.e.  typical;  so,  too,  with 
a  young  specimen  from  Mbawa  in  Flores.  with  formula  -ht-.     The 

number  here  seems  to  vary  with  age  ;  the  relative  length  of  the 
rostrum  seems  to  lie  characteristic.  In  view  of  this  latter  fact,  and 
in  view  of  the  fact  that  Dr.  de  Man  had  specimens  from  both 
brackish  and  fresh  water  which  agree  iu  this  particular  character, 
in  view,  moreover,  of  the  fact  that  the  nature  of  the  water  in  the 

present  case  is  uncertain,  it  seems  necessary  to  dismiss  the  possi- 
bility that  this  form  is  a  variety  of  0.  gracilirostris,  characterized 

by  a  rostrum  shortened  through  relation  to  a  somewhat  different 
environment,  and  to  regard  it  as  a  distinct  species,  closely  allied  to 
C.  gracilirostris,  but  differing  in  (a)  a  shorter  rostrum,  with  a  conse- 

quent diminishing  of  the  lower  row  of  teeth  ;  (6)  a  fewer  number 
of  teeth  on  the  dorsum  of  the  telson  ;  and  (c)  having  the  legs  of 
the  1st  and  2nd  pair  relatively  slightly  shorter. 

XLT.  Genus  Hippoltbmata  Stimpson. 

68.    HlPPOLYSMATA  TITTATA  StimpSOll. 

Hippolysmato  vittata,  Stm.  Proc.  Ac.  Nat.  Sci.  Philad.  p.  2G 
(  I860);  de  Mau,  Arch.  f.  Naturg.  liii.  i.  p.  494  (1887). 

hoc.  Pulau  Bidan,  Penang. 
Five  males  and  six  females,  length  from   25   mm.  to  10  mm. 

The  rostral  teeth  are  evidently  very  variable  in  this  species.     1 
give  the  formula  iu  each  case ;  in  all  but  one  the  first  tooth  on  the 
carapace  is  separated  from  the  second  by  a  distance  double  that 
between  the  other  teeth,  but  in  that  one  (a  female  with  ova)  all 
the  teeth  are  equidistant. 

,  ,  ,  88887777706 
nostra!  tormulae  : —   ,•  i>  r.<  o'  ~y  .»'  «■>>  q>   ̂ >  r>»  5" 

XL1 1.  Genus  Alpheus. 

Hi'.  Ai.pheus  lobidexs  de  Haan. 

Alpheut  lobideru,  de  I  hum.  Crust,  .lap  \>.  179(1839);  Ortmanu, 
Zool.  Jahrb.  v.  p.  17  4,  pi.  xxzvi.  fig.  13  (1SU1). 

Loc.  Pulau  Bidan,  Penang;  Kelantan.  Sixteen  individuals  from 
Pulau  Bidan,  three  from  Kelantan. 

Length  from  ,;7  nun. 



564  MB.  W.  T.  LAFOHESTBB  OK  THE  [Dec.  3, 

70.  Alphhi  -  pabyibobtbis  Dana. 

Alpheu8  jxirvirosirts,    Dana,  U.S.  Expl.  Exp.,  Crust-,    p.  551, 
pi,  xxxv.  6g.  :U  1852);  Ortmann,  Zoo].  Jahrb.  v.  p.  483  (1891  >. 

Loc.  Great  lledangs. 
One  small  female  with  ova  ;  length  14  mm. 

71.  Alpheus  acawthombbus  Ortmann,  var.  enbbmib  nov. 

Cf.  Alpheus  acantJwrherug,  Ortmann.  Zool.  Jahrb.  v.  p.  474. 
pL  xxxvi.  fig.  12  (1891);  Coutiere,  Notes  Leyd.  Mus.  xix.  p.  202 
(1899). 

Loc.  Kelantan.     Four  females,  three  with  ova. 

These  specimens  present  all  the  characters  of  Dr.  Ortmann's 
species,  except  one,  which  is  fche  presence  (in  the  species)  of  a 
spine  at  the  distal  and  inner  under  angle  of  the  merus  of  the  Isl 
pair.  This  spine  is  absent  in  the  only  one  of  these  specimens  id 
which  the  legs  are  present,  and  the  difference  is  so  marked  that  it 
seems  necessary  to  regard  it  as  probably  varietal.  In  this  reSpecl 
it  resemhles  A.hippothoe  de  Man  ;  hut  may  be  easily  distinguished 
from  that  species  by  the  different  proportions  of  the  carpal  joints 
of  the  2nd  pair,  and  by  the  presence  of  a  small  pleurobranch  above 
the  arthrobraneh  of  the  3rd  maxillipede  (cf.  Coutiere  J.  c).  The 
outer  surface  of  the  hand  of  the  large  chelipede  is  smooth,  but 
the  inner  surface  is  slightly  granulated,  with  longish,  somewhat 
scattered  hairs. 

Length:    5   19mm..   $   15mm.,   £    13mm.,   2    12mm. 

72.  ALPin.r-  obiwitus  Dana. 

Alpheus erinitus,  Dana,  U.S".  Expl.  Exp.,  Crust,  p.  548,  pi.  xxxiv. 

fig.  8  (1852);  Ortmann,  Zool.  Jahrb.  v.  p.  479  (1891).  ' 
Loc.    ?     A  male;  length  16*5  mm. 
This  specimen  is  without  legs,  but  the  same  bottle  contains  also 

a  single  large  chelipede  and  two  small  chelipedes.  The  spine  on 
the  under  edge  of  the  merus  is  situated  at  the  middle  of  that  edge 
and  not  at  the  distal  angle. 

XL1II.  Genus  AUTOMATE  de  Man. 

7:».  Automate  dolich<  kjhatha  de  Man.    (Plate  XXX1Y.  fig.  3.) 

Automate  dolichognatha,  de  Man,  Arch.  f.  Xaturg.  liii.  i.  p.  529, 
pi.  xxii.  fig.  5  (1887). 

Loc.  Pulau  Bidan,  Penang. 
A  single  small  example;  length  20  mm. 
In  the  same  tube  with  this  specimen  are  a  pair  of  chelipedes 

which  I  have  little  doubt  belong  to  it.  They  conform  to  the 
Alpheid  type,  and  present  no  remarkable  features  ;  but,  as  thev 

were  wanting  in  Dr.  de  Man's  single  specimen,  1  append  a  brief 
description  and  figure.  They  are  unequal  in  size:  the  ischium, 
merus,  and  carpus  generally  similar  in  both  (for  differences  vide 
figs.  3,  3a),  quite  smooth;   ischium  and  carpus  equal   in  length, 
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raerua  one  and  a  quarter  times  the  length  of  these  joints.  Carpus 
and  merus  each  with  a  blnnt  tooth  on  the  lower  margins.  The 
hands,  too,  are  generally  similar,  but  that  of  the  smaller  chelipede 
is  more  narrowed  distally,  owing  to  the  greater  obliquity  of  its 
lower  margin  ;  the  fingers  of  both  are  short,  but  the  dactyl  of  the 
larger  hand  is  more  curved  than  that  of  the  smaller  ;  a  few  scattered 
longish  hairs  are  found  on  the  fingers  of  hoth  hands.  The  outer 
and  inner  surfaces  of  both  carpi  and  propodi  have  a  brownish -red 
basis  of  colouring  (in  formol)  with  white  blotches  or  spots,  the 
white  parts  appearing  under  a  lens  rather  as  an  incrustation  on 
the  general  surface. 

XLTV.  Genus  Anohistus  Borradaile. 

74.  Anohistus  inebmis  Miers. 

Harpilhis  inermis,  Miers.  'Alert  '  Crustacea,  p.  201,  pi.  xwii. 
fig.  B  (1884). 

Anchistus  inermis,  Borradaile.  Ann.  Mag.  Nat.  Hist.  (7)  ii.  p.  387 
(1898) 

Loc.  Pulau  Bidan,  Penang. 
A  female  with  ova:  length  24  mm.  A  note  in  the  bottle  with 

this  specimen  states  that  it  was  taken  from  the  infra-branchial 
chamber  of  a  large  Gastropod. 

XLY.  Genus  Pal^emon  Fabr. 

75.  Pal.e.mon  cabcinus  Eabr. 

Palo mon  rarcintis,  Fabr.  Ent.  Syst,,  Suppl.  p.  -104  (179S); 
Ortmann,  Zool.  Jahrb.  Syst,  v.  p.  700  (1891). 

Loc.  Singora,  twelve  males,  ranging  from  150  mm.  in  length. 
Kelantan,  two  males,  length  90  mm.  and  73  mm.  Tale  Sap,  a  male, 

length  101-5  mm. 
I\  earcinus,  var.  lamarrei.  Loc.  ? — A  male  of  43  mm.  in  length, 

in  which  it  is  noticeable  that  the  inner  lateral  spines  of  the  telson 
are  longer  than  the  tip  of  the  telson  itself.  The  tip  is  rounded, 
and  probably  broken  short  at  some  period,  but  in  any  case  the 
lateral  spines  would  be  the  same  length  as  the  tip.  Carpus  of  2nd 
pair  as  long  as  hand  ;  surface  of  2nd  pair  smooth,  punctate,  with 
short  hair  at  intervals. 

7<;.  Pax  Eicon  bqttidbnb  Dana.     (Plate  XXXIV.  fig.  4.) 

Pakemon  equidene,  Dana,  U.S.  Bxpl.  Exp.,  Crust,  p.  591,  pi.  39. 

fig.  2(1852);  de  Man,  Weber's  /col.  Ergebn.  p.  453,  pi.  xxvi. 
fig.  36  i  L892). 

Loc.   Kelantan,  two  males;  length  LOO  mm.  and  78*5  nun. 
The  larger  male  exhibits  whal  is  possibly  a  deformity  of  the 

fingers  of  the  2nd  pair.  The  index  of  the  right  hand  is  broken  off 
Dear  the  tip.  bul  shows  the  regular  light  concavity  of  the  lower 
border  ;  that    of   the  left  hand,   however,  is  only   two-thirds   the 

Length  of  tin'  dactyl  and  is  moderately  convop  along  its  lower  border, 
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its  tip  overlapping  the  dactyl  when  the  fingers  are  closed.  In  both 
hands  the  dactyls  are  strongly  bent — almost  to  a  right  angle — at 
their  tips.  The  fingers  in  the  other  male  are  normal,  the  tips  being 
slightly  bent  and  just  crossing. 

The  rostrum  of  the  larger  male  is  broken  off  near  the  carapace  ; 
that  of  the  smaller  bears  12  teeth  above  and  4  below  :  in  both  (he 

first  four  teeth  lie  on  the  carapace.  The  latter  is  thickly  covered 
with  small  spines.  The  tips  of  the  fingers  are  (in  formol)  violet- 
coloured. 

77.  PaljEMOn  xir-poxExsis  de  Haan. 

Palcemon  nipponensis,  de  Haan,  Crust.  Japon.  p.  171  (1830); 
Ortmann,  Zool.  .Tahrb.  Syst.  v.  p.  713,  pi.  .xlvii.  fig.  4  (1891). 

hoc.  Tale  Sap. 
Four  adult  males  and  two  adult  females  ;  ten  young  specimens. 

Length  from  37  mm.  to  17  ram. 
I  have  not  seen  specimens  of  the  P.  acanthurus  Wiegmann 

from  Brazil  and  Haiti,  but,  to  judge  from  the  description  of  this 
species,  it  is  a  form  very  closely  allied  to  that  of  de  Haan  (vide 

P.  forceps,  M.-Edw.  Hist.  Xat.  Crust,  p.  397;  v.  Martens,  Arch, 
f.  Naturg.  xxxv.  p.  28  ;  and  P.  acanthurus,  Ortmannn,  t.  c.  p.  720). 
In  comparing  the  specimens  here  dealt  with  with  the  different 
descriptions  of  the  two  species  it  appears  that  the  chief  specific 
differences  may  be  arranged  under  four  heads,  thus  : — 

P.  nipponensis.  P.  acanthurus. 

i.  2-4  teeth  on  under  edge  of  rostrum.  4-7  such  teetli. 

ii.  "2nd  legs   in    adults  with  irregular  2nd  legs  in  adults  with  small  teelh 
small  teeth  :  fingers  hairy.  tending   to   be  ranged   in  rows  ; 

fingers  with  thick  pubescence, 
iii.  Telson  with    2   lateral    spines,    of  Inner  lateral  spines  not  more  than 

which  the  inner  is  about  5-6  times  3  times  as  long  as  outer ;  between 
as  long  as  outer :  between  the  inner  these  several  non-feathered  hairs, 
spines  2  feathered  hairs. 

iv.  Dtstr.  Japan,  China.  Distr.  Brazil,  Haiti. 

I  will  take  the  first  three  points  in  order  in  their  relation  to 
these  specimens  ;  the  distribution,  of  course,  agrees  with  that 
of  P.  nipponengis. 

i.  I  give  the  tooth-formula  of  the  rostrum  in  each  case,  giving 
that  of  the  adults  first : — 

11    .        11    t        11    10     6+1    7  +  1    .,  6  +  1  6+1 
- ,  two   .  .  two  ̂ >  j  ;   — ,  — j->  three    ̂     .  two  —^  . 

5+1    .        5+1 

-^tWO-g-. 

From  these  formulae  it  may  be  seen  that  the  number  of  teeth 
on  the  under  edge  is  variable  as  between  the  two  species,  and 
does  not  form  any  specific  criterion.  It  also  appears,  and  this 
does  not  seem  to  have  been  mentioned  by  earlier  authors,  that  in 
the  younger  individuals  the  full  number  of  teeth  on  the  upper 
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edge  is  not  always  developed,  there  being  an  unarmed  gap  between 
tbe  tooth  near  the  tip  and  a  varying  number  proximally. 

ii.  Two  of  these  individuals  only  show  small  teeth  on  the 
2nd  legs  :  in  one  they  are  irregular  (?  showing  a  tendency  to 
linear  arrangement),  in  the  other  they  are  clearer  and  sharper, 
and  show  an  obvious  arrangement  in  lines.  In  regard  to  this 

point  L  quote  from  v.  Martens  (7.  <\ ) :  "  Scheeren  .  .  .  ,  Carpus  .... 
I.il"  bei  erwachsenen  Gxeraplaren  mit  Dornen  besetzt.  welche 
sich  namentlich  an  der  Beugeseite  in  einer  regelmiissige  Liingsreiho 

ordnen."  Also  Ortmann  (7.  c):  "  bei  den  iibrigen  d  werden  die 
Dornen  immer  krafriger  und  zeigen  eine  fur  diese  Art  charak- 

veristische  Anordnung  in  Langsreihen."  Both  these  descriptions refer  to  P.  acanihurus. 

Also  the  2nd  leg  of  this  same  individual  is  covered  with  a  fine 
pubescence,  which  is  dense  and  thick  round  the  fingers  in  a  little 
more  than  half  of  their  proximal  portion,  a  character  recognized 
in  P.  acanthurus. 

Here,  then,  it  may  be  noted  that  in  one  out  of  sixteen  chance 
individuals  the  2nd  leg  preseuts  the  characters  of  that  of 
P.  acanthurus. 

I  will  add  that  in  one  of  the  larger  examples  and  in  all  the 
smaller  the  palm  of  the  hands  is  slightly  swollen. 

iii.  In  all  these  specimens  the  inner  lateral  spines  of  the  telson 
are  from  4-5  times  the  length  of  the  outer,  and  are  relatively 
longer  in  the  younger  individuals.  All  the  latter  have  two 
Feathered  plumes ;  but  in  the  adults  there  is  this  difference,  that 
the  two  biggest  have  six  plumes,  the  two  next  in  size  four  plumes. 

I  note  here,  then,  that  the  inner  lateral  spines  are  generally  as  in 

I',  nipponensis,  but  perhaps  a  little  shorter  relatively  to  the  outer. 
P.  mppomnsis  and  P.  acanthurus  live  in  fresh  wafer:  these 

particular  individuals  were  captured  in  an  inland  sea,  of  which  the 
upper  end,  I  am  iuformed,  is  quite  fresh,  the  lower  brackish  to 
Bait  ;  unfortunately  there  is  no  record  as  to  the  part  of  the  sea  in 
which  they  were  captured. 

78.   PaIlSMON  pilimasus  de  Man. 

Palatmon  pilimanus,  de  Man,  Notes  Leyd.  Mu  p.  181  (1>7'J): 

id.  Weber's  Zool.  Ergebn.  p.  471,  pis.  xxvii.  &  xxv'i1.  fig.  44  (1892); 
Ortmann,  Zool.  Jahrb.  Nyst.  v.  p.  735,  pi.  xlvii.  Ii,";.  9  (1891). 

Loc.  Aring,  Kelantan,  ten  individuals;  Beliiuling   River,   one 
male.     Length  from  44  mm.  to  30  mm. 

13  14 

Rostral  commie: — 2  8  §■ :  1  rf    and   1    9       ;  1  o*  and   1   $ 
11  l'J 

with  ova   =  ;  tin-  rest    ~. 

In  Dr.  Ortmann's  figure  of  the  telson  the  plumes  between  the 
lateral  spines  are  shown  as  being  a  little  Bhorter  than  the  inner 
laterals;  in  these  individuals  they  are  longer,  being  in  one 
instance  (=the  largest  male)  marly  twice  as  long.  Three 

specimens  only  possess  the  2nd  pair  of  legs  :  in  two  of  these  Hi  • 
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fingers  are  longer  than  the  palm,  in   the    other  the  lingers  are 
shorter  and  the  hand  less  compressed. 

79.  Paljbmom  bundaioub  Heller. 

Palcemon  sundaicus,  Heller,  SB.  Ak.  Wiss.  Wien,  xlv.  1,  p.  415 
(1862);  Ortmann,  Zool.  Jahrb.  Syst.  v.  p.  719  (1801);  de  Man, 

Weber's  Zool.  Ergebn.  p.  437,  pi.  xxvi.  fig.  35  (1802). 
Loc.  Eiver  Patalong. 

A  male  and  a  female  with  ova.    Length,  <J  24-5  mm.,  $  28  mm. 
The  2nd  legs  are  quite  smooth,  without  any  signs  of  teeth  even 

at  the  base  of  the  fingers. 

80.  Pal.emox  lampropus  de  Man. 

Palcemon  lampropus,  de  Man.  Weber's  Zool.  Ergebn.  p.  493, 
pi.  xxix.  fig.  49  (1892). 

Loc.  Aring,  Kelantan. 
A  large  female  with  ova  ;  length  63  mm. 
A  male,  length  38  mm.  ;  and  a  male,  length  28  mm. 
Some  slight  differences  may  be  noted  between  these  specimens 

and  the  species  as  described  (t.  c.  supra).  The  rostrum  in  the 
female  has  13  teeth  only  above,  5  below  ;  in  the  larger  male  12 
only  above,  4  below ;  in  the  smaller  male  it  is  broken  off  at  the 
9th,  but  the  1st  tooth  is  seen  to  be  a  little  separate  from  the 
rest.  Moreover,  while  in  the  female  the  rostrum  conforms  to 

Dr.  de  Man's  description  in  regard  to  its  length,  in  the  larger 
male  it  reaches  quite  as  far  as  the  scaphocerihjs,  and  considerably 
beyond  the  peduncle  of  the  1st  autenna?. 

Of  the  legs,  the  1st  pair  shows  this  difference,  that  the  carpal 
joint  is  quite  twice  as  long,  or  even  a  little  more  than  twice  as 
long,  as  the  hand.  Only  the  larger  chelipede  of  the  larger  male 
is  present,  and  in  this  1  note  that  the  carpus  equals  the  raerus  in 
length,  and  bears,  in  addition  to  the  spinules  on  the  upper  and 
lower  borders,  a  few  similar  spinules  on  its  outer  surface.  There 
is  also  considerable  grooving  of  the  carpus  and  hand  in  this 
instance,  but  this,  I  have  no  doubt  from  its  appearance,  is  clue  to 
mechanical  compression  only.  The  under  edges  of  the  carpi  of 

the  last  3  legs  are  armed  with  10-12  spinules,  of  unequal  size, 
and  somewhat  widely  separate. 

81.  Pal.emox  paucidejjs,  sp.  n.     (Plate  XXXIII.  fig.  4.) 

Cf.  Palcemon  idee  (Heller),  de  Man,  Zool.  Jahrb.  Syst.  ix.  p.  7'!7 

(1897);  and  P.  cf.  idee  (Heller),  Ortmann.  Semon's  Forschungs- 
reise,  v.  i.  p.  18  (1894). 

Loc.  Singora  ;  numerous  individuals  of  both  sexes. 
This  species  is  a  small  form,  allied  to  P.  idee  Heller  by  the 

relative  shortness  and  the  slightly  raised  upper  margin  of  the 
rostrum,  by  the  greater  length  of  the  carpus  of  the  2nd  pair 
relatively  to  the  merus  and  chela,  and  the  shortness  of  the  fingers 
relatively  to  the  palm. 

The  rostrum,  however,  bears  fewer  teeth  above,  and  the  actual 
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relative  proportions  of  the  joints  of  the  2nd  pair  are  notably 
different. 

The  rostrum,  then,  is  short  and  just  reaches  to  the  ends  of  the 
antennal  scales,  or  even  falls  a  little  short  of  them. 

On  its  under  edge  it  bears  3-4  teeth  :  on  its  upper  edge  from 
5-8  teeth,  not  including  a  very  small  tooth,  which  gives  to  the  tip 
a  bifid  appearance.  In  most  cases  the  upper  line  of  these  teeth 
is  straight,  but  in  a  few  cases  it  is  markedly  convex,  owing  to  the 
teeth  that  lie  over  the  eyes  (teeth  2-4)  being  raised  above  the  level 
of  those  before  and  behind  them  :  and  in  yet  other  cases  the  upper 
line  is  curved,  but  not  nearly  so  markedly.  I  summarize  the.^e 
characters  in  50  individuals  : — 

Upper  line  Upper  line  Upper  line  very 
straight.  convex.  moderately  convex. 

8  teeth ....  1  specimen  1  specimen  0  specimen 
.......  7       „  0     .  „  4       ,, 
6    ,    21       „  2       „  5       .. 
5     „.. ......  8       ,,  t       .,  0       „ 

Thus  it  appears  that  out  of  50  individuals,  2'6  have  0 teeth,  1 1  have  7  teeth,  9  have  5  teeth,  and  2  have  8  teeth  ;  so 
that  0  teeth  may  be  considered  the  normal  number  for  the  species, 
but  a  number  teudiug  to  vary  on  either  side  of  the  norm  ;  aud 
similarly  with  the  straightness  of  the  upper  line  of  the  teeth,  this 
character,  however,  varying  only  on  one  side  of  the  norm.  The 
outer  maxillipedes  reach  beyond  the  antennal  peduncles  by  the 
last  joint  or  nearly  the  last  joint;  the  1st  pair  of  legs  reach 
beyond  the  scaphocerites  (?.  e.  beyond  the  anterior  angle  of  their 
outer  border)  by  the  last  joint,  the  2nd  pair  by  the  last  joint  and 
nearly  half  the  carpus.  The  carpus  of  the  2nd  pair  is  thickened 
at  its  distal  articulation,  and  the  proportions  of  the  different 

joints  are  as  follows  (in  an  individual  40  mm.  long): — - 
Palm.  Fingers. 

3*25  nun.         2-25  mm. 

325     „  2-25     „ 

The  greater  length  of  the  carpus  of  the  left  side  in  this 
-pecimen  i<,  however,  abnormal  ;  in  other  specimens  the  pro- 

portions are  the  same  on  both  sides.  The  last  three  legs  increase 
in  length  from  before  backwards,  the  4th  pair  reaching  beyond  the 
3rd  pair  quite  by  the  last  joint,  aud  the  5th  pair  reaching  beyond 
the  4th  pair  barely  by  the  last  joint  ;  the  5th  pair,  moreover, 

scaphocerites  by  the  last  joint  and  a  third  of  the 
penultimate  joint.  All  the  legs  are  slender  and  quite  smooth;  the 
fingers  of  the  2nd  pair  are  unarmed. 

The  internal  antennai  are  a  little  longer  than  the  animal  itself 
i  17  mm.i  and  about  half  tin  length  of  the  external  antenna?. 

The  telson  ends  in  a  sharp  point,  which  i-  much  Bhorter  than  the 
internal  of  the   two   lateral    teeth,   the   external    of  which    is   \erv 
-mall. 

Merus. Carpus. 

liight   leU.   . 
Left  leg      

5  mm. 5     „ 7  mm. 

3    ■■ 
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Dr.  Ortmann  (I.  c.  supra)  has  giveji  a  very  brief  description  of 

a  female,  which  he  considers  to  be  a  young  form  of  Heller's  species  ; 
and,  from  the  description,  T  judge  him  to  have  been  dealing  with 
a  form  the  same  as  that  here  under  consideration. 

While  not  denying  the  possibility  of  this  form  being  the  young 
of  P.  idee,  I  still  think  there  is  a  strong  probability  that  it  is  a 
distinct  species,  on  the  ground  of  the  following  considerations. 
There  are,  in  this  instance,  quite  100  individuals  before  me,  all 
agreeing  in  the  possession  of  characters  distinct  from  those  of  the 
adult  P.  ida  ;  all  were  collected  from  the  same  locality,  and  there 
are  no  specimens  showing  the  size  or  characters  of  the  adult 
P.  idee ;  moreover,  in  several  instances,  the  females  bear 

numerous  well-developed  ova,  these  females  ranging  in  length 
from  about  25-35  mm.  These  facts,  indeed,  are  not  sufficient  to 
create  certainty  ;  I  have  at  times  noticed,  for  example,  the  com- 

paratively small  size  of  ova-bearing  females  in  a  species  in  which 
a  much  greater  size  is  the  general  adult  condition,  so  that  physio- 

logical puberty  may  not  necessarily  indicate  an  arrival  at  the 
morphological  adult  stage.  But  they  do  seam  to  point  to  a  very 
strong  probability  that  we  are  dealing  here  with  a  distinct  specific 
form,  and  not  merely  with  the  young  of  an  allied  species. 

XLV1.  Genus  Pex.kus. 

s2.  Pen.ecs  bbmisulcatus  de  Haan. 

Penceus  semisulcatus,  de  Haan,  Crust.  Jap.  p.  191,  pi.  xlvi.  fig.  1 
I  1839);  Ortmami,  Zool.  Jahrb.  Syst.  v.  p.  450  (1891). 

Loe.  Patani,  six  males  and  one  female.  Kelantau,  two  males. 
Siugora,  one  male. 

Length  from  7*5  in.  to  3*5  in. 
Rostral  formula  in  all  but  two  =  ;  in  these  two,  which  are  males, 

one  has  formula  r,  the   other  .,.     In  the  two  (smaller)  males  from 

Kelantau  the  rostrum  is  markedly  deflected  downwards  at  its 
point,  and  does  not  curve  up  again  as  in  those  from  Patani.  The 
ridge  of  the  0th  abdominal  segment  is  transversely  notched  just 
behind  the  middle  in  one  of  these  males. 

33.  Pen.lu,s  yklutinub  Dana. 

Pencnu  velutinus,  Dana,  U.S.  Expl.  ESxped.,  Crust,  p.  004, 

pi.  xl.  fig.  4  (1852);  8p.  Bate,  'Challenger'  Macrura,  p.  253, 
pi.  xxxiii.  tig.  1  (1888);  Ortmann,  Zool.  Jahrb.  Byst.  v.  p.  452, 
pi.  xxxvi.  fig.  6  (1891). 

Loe.   Pulau  Bidan,  Penang. 

A  young  male;  length  41*5  mm. 8 
Postral  formula  -.     To  the  youth  of  this  individual  may  perhaps 

be  ascribed  the  two  following  points  : — Firstly,  the  crest  on  the 
la-^1  four  segments  of  the  abdomen  is  very  strong  and   blunt,  that 
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part  of  it  which  lies  on  the  first  of  these  four  segments  being 
grooved  on  its  upper  surface,  those  parts  which  lie  on  the  last 
three  ending  each  in  a  very  distinct  tooth.  Secondly,  there  are 
only  three  lateral  spines  on  the  telson,  of  which  the  posterior  two 
are  nearly  three  times  as  long  as  the  first. 

84.  PBST2EUS  canaliculars  Olivier,  var. '.'  (Plate  XXXIV. 
fig.  5.) 

Perueus  canaliculate.*,,  Oliv.  Encycl.  Ale'th.  viii.  p.  660  (I807)j  Sp. 
Bate.  '  Challenger  '  Macrura,  p.  243,  pi.  xxxii.  fig.  1  (1888). 

hoc.   Pulau  Bidan,  Penang. 
Two  females  and  a  male.  Length  :  cJ  58  mm.,  2  59  mm.,  2 

50'5  mm. 
The  form  of  the  petasma  agrees  with  that  of  the  species,  but 

the  form  of  the  thelycum  differs  from  that  of  the  species  and  of 
the  varieties  figured  by  Spence  Bate  (t.  c.  pi.  xxxii.  figs.  3  and  4). 
The  thelycum  proper  is  nearly  like  that  of  the  species,  but  there 
is  an  additional  plate  between  the  4th  pair  of  legs  and  no  plate 

between  the  3rd  pair  (cf.  fig.  5).  I  have  no!"  given  a  distinct  name 
to  this  form,  as  it  has  seemed  to  me  that  too  little  is  known 
about  the  thelycum,  aud  its  possibly  seasonal  varieties  within 
the  same  species,  to  justify  the  founding  of  a  new  variety  on  this 
character. 

The  telson  in  these  specimens  is  armed  laterally  with  three 
teeth,  as  in  P.  caramote  Pusso,  and  in  the  varieties  japo  ulcus  and 
auetralieims  Spence  Bate  ;  but  the  absence  of  a  strong  spine  on  the 
3rd  pair  of  legs  distinguishes  it  from  P.  caramote,  and  the  form  of 

Ihe  thelycum  from  .Spence  Bate's  varieties. 

35,    Pl>'.LI'S  BBEYIOOBNIS  M.-Edw. 

Penceut  brevicomie,  M.-Edw.  Hist.  Nat.  Crust,  ii.  p.  417(1637); 

Sp.  Bate,  Ann.  Mag.  Xat.  Hist.  (5)  viii.  p.  180,  pi.  xi.  fig.  '2 
(1881). 

Loe.  Patani.     A  female  :  length  70  mm. 

86.    PXBJBOB  sp.  ?      (  Plate  XXXIV.  fig.  7.) 
Loc.  Patani. 

\  male,  of  56  mm.  length,  whose  specific  position  I  cannot 
determine  with  any  certainty:  tor,  though  agreeing  remarkably 
with  the  last  species  {P.  brevicornit),  it  still  presents  two  features 
wliich  would  seem  sufficient  to  separate  it  from  the  latter.  Its 

era!  form  and  the  shape  of  the  petasma,  which  agrees  with  the 

tigure  given  bj  Speuce  Bate  of  thai  of  I',  brevicomis  (I.e.  supra). 
lod  mi-  at  Hrul  to  regard  it  as  belonging  to  that  species,  hut  a  closer 
examination  showed  the  following  notable  distinctions: — (a)  the 
rostrum  barely  reaches  the  tips  ot  the  i'\rs.  instead  of  being  JU8< 
a    little   longer  than  these,  ami    it    is    less    raised    in    its    proximal 

portion  ovur  tin-  bate  of  the  eye  ;  (At  the  peduncles  of  the  anten- 
nules  peach  t"  the  ends  "i    the  antenna)  scales,  ami  their  ingellu 
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are  quite  as  loug  as  the  peduncles.  In  these  respects  it  more 

resembles  the  P.  lysianassa  de  Man  (Mergui  Crust.  p.  L>(.U),  but 
in  that  species  the  rostrum  is  even  shorter,  nor  do  the  antennulary 
peduncles  reach  the  ends  of  the  autennal  scales  ;  moreover,  the 
petasma,  though  somewhat  similar,  is  still  distinctly  different. 

87,  Pex.eis  affinis  8p.  Bate. 

Pencils  afflnis,  8p.  Bate,  Ann.  Mag.  Nat.  Hist.  (">)  viii.  p.  17(.», pi.  xii.  fig.  6  (1881). 
Log.  Pulau  Bidan,  Penaug. 
A  female  ;  length  38  mm. 

The  apex,  i.  e.  anterior  edge,  of  the  heart-shaped  thelycum  in 
this  specimen  is,  as  it  were,  frayed  out  into  very  minute  teeth, 
only  visible  under  a  lens. 

88".   Pkn.el's  mutaidb,  sp.  n.     (Plate  XXXIV.  fig.  6.) 
Cf.  Pen,'  us  monoceros  (Pabr.),  de  Man.  Weber's  Zoo!.  Ergvbn. 

p.  513,  pi.  xxix.  fig.  54  (1892);  and  P.  lysianassa,  id.  Mergui 
Crust,  p.  290,  pi.  xix.  fig.  1  (1888). 

Log.    ?     A  male  and  a  female. 
This  species,  although  showing  close  affinities  with  Penanis 

monoceros  by  its  general  structure,  yet  presents  in  the  male  certain 
modifications  (in  the  form  of  the  petasma,  5th  pair  of  legs,  and 
telson)  that  closely  resemble  similar  modifications  in  P.  lysianassa-; 
while  the  thelycum  in  the  female,  though  very  like  that  in  P.  mono- 

ceros, yet  again  shows  a  modification  in  structure  which,  so  far  as 
1  know,  has  hitherto  been  described  in  only  one  other  species. 

In  regard  to  its  general  structure  it  agrees,  as  I  have  said, 
closely  with  P.  monoceros,  and  the  description  given  by  Dr.  de  Man 
(t.  c.  supra)  for  a  female  of  that  species  applies  equally  well  to 
these  two  individuals  ;  with  the  exception  that  the  legs  are  shorter, 

so  that  the  1st  pair  reach  barely  to  the  ends  of  the  eye-stalks  (i.  c. 
the  eyes  not  included),  the  2nd  pair  reach  only  to  the  middle  of 
the  scaphocerites,  the  3rd  only  to  the  tip  of  the  spine  at  the  outer 
distal  angle  of  the  scaphocerites,  the  4th  are  as  long  as  the  1st ; 
the  5th,  however,  are  longer  than  the  2nd  by  their  last  joint. 

The  petasma  is  remarkably  like  that  in  P.  Jijsianassa,  and  so 
peculiar  thai  I  refer  to  the  figure  for  its  structure  ;  it  appears  to 
differ  chiefly  in  the  structure  of  its  anterior  surface,  which,  iustead 
of  bearing  two  pairs  of  dentiform  prominences,  one  at  its  base  and 

one  at  its  distal  extreruitj-,  bears  one  pair  at  the  base  directed 
towards  the  ventral  surface  of  the  abdomen,  and  just  above  this 
pair  another  pair  of  low,  bluntly  triangular,  prominences  directed 
inwardly  towards  each  other  (vide  fig.  0  b). 

The  thelycum  is  shaped  much  as  in  P.  monoceros  (cf.  de  Man, 
/,  c.  fig.  54a;  Ortmann,  Zool.  Jahrb.  v.  pi.  xxxvi.  fig.  36), 
with  some  slight  differences  best  brought  out  by  the  figure. 
But,  in  addition  to  this,  there  are  also  a  pair  of  small  plate-like 
structures  which  abut  against  the  outer  sides  of  that  grooved 
part   of    the    thelycum    which    extends    forwards    towards    the 
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bases  of  the  4th  pair  of  legs,  which  structures  are  formed  as  a 
backwardly  directed  process  of  the  coxie  of  the  4th  legs,  and  are 
freely  movable  with  them,  as  opposed  to  the  fixity  of  the  thelycum 
proper.  A  possibly  (?  and  see  below)  analogous  structure  has 
been  described  by  Spence  Bate  (Chad.  Macr.  p.  247,  pi.  xxxii. 
fig.  4)  iu  the  var.  japonicus  of  P.  eaaaliadatus,  as  to  which  he  says: 
-  A  large  thelycum   which  extends  forwards  as  far  as  the  base 
of  the  antepenultimate  pair  of  pereiopoda,  whence  project  two 
large  leaf-like  appendages/'  Iu  this  variety  they  are,  however very  large  and  foliaceous,  and  so  quite  different  in  appearance  to 
the  small  plate-like  structures  in  the  present  species ;  moreover 
Spence  Bate  adds  the  following  remark  to  this  description  :  "  They 
appear  to  be  counected  with  the  internal  organs  by  means  of 
foramina  in  the  floor  of  the  capsule,  and  have  no  connection  what- 

ever with  the  5th  pair  of  pereiopoda.''  I  can  find  no  trace  of  any connection  between  the  internal  organs  and  this  structure  in  the 
present  instance — the  structure  being,  as  I  have  said,  freely 
movable  and  apparently  nothing  more  than  an  outgrowth  of  the 
coxa  of  the  4th  pair  instead  of  the  3rd ;  its  analogy,  therefore  in 
the  two  forms  seems  doubtful. 

XLTII.  Genus  Sicyoxia  M.-Edw. 

89.  Sicyoxia  laxcifeh  Olivier.    . 

PcUcemon  lancifer,  Olivier,  Encycl.    Meth.   vi.    p.   GG4  (1807)- 
Ortmann,  Zool.  Jahrb.  Syst.  v.  p.  453  (1891). 

Loc.  Pulau  Bidan,  Penang. 
A  male  ;  length  40  mm. 

XLYI1I.  Genus  Stexopcscitlus  Eichters. 

90.  Stexopusculus  crassimaxus  Eichters. 

r  Stenopusculus  crassimanus,  Eichters,  Beitr.  z.  jVTeeresfauna  d.  I. 
Maurit.  u.  Seycbellen,  p.  168,  pi.  xviii.  fig.  27  (1880) ;  de  Man. 
Arch.  f.  Naturg.  liii.  i.  p.  505  (ls>7). 

hoc,   Pulau  Bidan,  Penang. 
A  male  and  four  females  (two  with  ova).     Length  from  12  mm. 

Note  on  the  Gentu  Actaeopsis  Lanchester. 
{Vide  P.  Z.  8.  1900,  p.  741.) 

In  (his  note  I  have  corrections  to  make  in  regard  to  both  species 
and  genus  ;  and  I  will  take  the  Bpecies  first. 

1.  In  the  paper  cited  above  1  referred  the  specimens  on  which 
this  genus  was  founded  to  a  form  that  Mr.  Borradaile  was  de- 

scribing at  the  same  time  under  the  name  Carpi lodes  i><dr>,lns.  ln 
doing  this  1  erred,  tor  the  two  forma  are  quite  distinct,  as  may 
be  readily  sees  on  comparing  the  two  figures  (I.  s.  c.  &  Hun-. 
P.Z.S.  1900,  pi.  xl.  fig.  3).  It  is  due  to  .Mr.  Borradaile  to  say 
that  this  mistake,  which  I  regrei  exceedinglj  having  made,  was 
*  nt  irelj  mine. 

PbocZool.  3oc.     L901,  Vol,  II    No.  XXWIII. 
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II.  I  have  since  found  that  the  name  Actesopsis  has  already 
heen  used  to  designate  a  fossil  genus  (Carter,  Q.  J.  Geol.  Soc.  liv. 
1808),  and  must  therefore  be  dropped.  Under  these  aud  the  above 

circumstances,  I  propose  to  rename  the  form  Actites  erythrus1. 
Although,  as  Dr.  de  Man  has  kindly  pointed  out  to  me  in  cor- 

respondence, this  form  is  remarkably  like  the  Carpttodes  hpliopxis 
of  Alcock  (Journ.  As.  Soc.  Bengal,  1898,  p.  84,  and  Illustr.  Zool. 

4  Investigator,'  1899,  pi.  xxxvi.  fig.  2),  I  still  feel  that  I  was  right 
in  separating  it  from  the  genus  Carpilodcs. 

It  most  obviously  resembles  Carjnhdes  in  the  smooth  and  even 
lobulation  and  grooving  on  the  carapace  ;  but  it  also  most  obviously 
differs  from  that  genus  in  its  prominent  front,  shape  of  lateral 
margins,  aud  carinated  legs.  At  the  time  I  also  saw  what  I 
thought  were  palatal  ridges,  but,  as  Dr.  de  Man  has  since  pointed 

out  to  me,  these  are  not  true  palatal  ridges,  but  the  "  usual  crests 
situated  at  the  antero-external  angles  of  the  endostome,  as  in 

other  species."  Even  so,  however,  the  points  I  have  enumerated 
above  would  still  prevent  me  from  considering  the  species  as  a 
Carjjilodes,  the  prominence  of  the  front  and  the  shape  of  the 
lateral  margins  contribute  to  a  fades  so  remarkably  unlike  that 

of  a  true  Carpilodes.  As  to  whether  Major  Alcock's  species 
should  also  be  included  in  my  genus,  I  am  unwilling  to  express 
a  definite  opinion,  as  I  have  not  seen  the  type  specimens;  but, 
judging  from  the  description  and  figure  given,  it  would  seem  to  be 
not  unlikely. 

EXPLANATION  OF  THE  PLATES. 

Plate  XXXIII. 

Fig.  1.  Lamhrus  lippus  (p.  536\  dorsal  view. 
2.  Potamon  improvisum  (p.  546).  dorsal  view. 

2  a.  Young  from  beneath  abdomen. 
3.  Pinnotheres  socius  (p.  651),  3rd  maxillipede. 
4.  Pullman  paucidens  (p.  568),  from  left  side. 

4  or,  4  J,  4  c.  Different  types  of  rostrum. 

Plate  XXXIV. 

Fig.  1.   Caridina  gracillima  (p.  500),  from  ri^ht  side. 
2.  Callianassa  seeura  (p.  £55),  from  right  side. 

2  a.  Front  of  cai*apace. 
3.  Automate  dolichogvatha  (p.  564),  larger  chelipede. 

3  a.  Smaller  chelipede. 

4.  Palfpinon  eguidena  (p.  565),  abnormal  ehelipede. 
5.  Pen<eus  candticulatus  tot.?  (p  571).     Theljcum. 
6.  Pen  (pus  mutatns(p.  572).    Petasma,  anterior  and  posterior  views. 

6  a.  Thelycum. 
Qb.  Anterior,  6  c.  Posterior  views  of  petasma. 

7.  Penaus  sp.  (p.  571).     Petasma,  anterior  and  posterior  views. 
7  «.  Anterior,  7  b.  Posterior  views  of  petasma. 

1  Actites,  =  "  a  dweller  by  the  shore,"  will   also,  I  hope,  indicate  the  close 
position  of  this  genus  to  the  Actreids. 
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3.  List  of  a  Collection  of  Snakes,  Crocodiles,  and  Chclonians 

from  the  Malay  Peninsula,  made  by  Members  of  the 

"  Skeat  Expedition/'  1899-1900.  By  F.  F.  Laidlaw, 
B.A.,  Assistant  Lecturer  and  Demonstrator  at  Owens 

College.  With  an  Appendix  containing  a  list  of  the 

names  of  the  places  visited  by  the  "  Skeat  Expedition." 
By  W.  W.  Skeat. 

[Received  November  25,  1001.] 

(Plate  XXXV.1) 

Order  OPIIFDIA. 

Fam.  T  yph  lop  id  x. 

1.  Typhlops  BBAHnrus  Daud. 

2.  Typhlops  nigkoalbus  Durn.  et  Bibr.2 

Typhlops  nigroalbus,  Boulenger,  Cat.  Snakes,  i.  p.  24;  S.  S. 
Flower,  P.  Z.  8.  1899,  p.  653. 

Several  specimens,  agreeing  closely  with  the  example  described 

by  Boulenger  in  the  '  Catalogue,'  from  Jalor  and  Kuala  Aring.  In 
none  of  these,  however,  does  the  rostral  shield  extend  to  the  level 
of  the  eye.  In  this  respect  it  agrees  with  T.  muelleri  Schleg. 
from  Sumatra,  but  differs  from  this  latter  in  having  the  breadth  of 
the  rostral  shield  as  in  T.  nigroalbus.  Our  specimens  seem,  then, 
to  be  intermediate  between  these  two  species.  Largest  specimen 
424  mm.  in  total  length. 

Fam.  Boid.e. 

3.  IVruox  jMECKJlJLATUfl  (Sehneid.). 

Fam.  Ilysiid  je. 

4.  Ctlixdhophis  eiteus  (Laur.). 

CylindropU  rufus,  Boulenger.  Cat.  Snake?,  i.  p.  135  ;  id.  Faun. 

Brit".  Ind.,  Eept.  p.  250  ;  b.  S.  Flower,  P.  Z.  S.  1S99,  p.  lioG, pi.  zxxvii.  tig.  3. 
One  specimen  from  Biserat,  Lacking  the  vermilion  colour  on  the 

tail.     Called  "  Ular  gelenggang  "  (sugar-mill  snake). 

Fam.   X  EHQ  Pi:  i/r  I  i)  >;. 

5.  Xi.-."i'U  I  U  UVICOLOB  Ki'inw. 

Xenojieltis  unicolor,  Boulenger,  Cat.  Snakes,  i.    p.    10*  (skull 

Por  explanation  of  the  Plate,  mi  p  583, 
•  Binee  tnif  paper  waa  read  I  find  that  Werner  (Zool  Jahrb.  Syrt.  xiii  p.  198) 

is  (.1  opinion  tliai  '/'.  nigroaDna  l».  el  I'.  -  '/'.  nuielUri  Soh  •  ■ 

38» 
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figured) ;  id.  Faun.  Brit.  Ind.,  Eept.  p.  276 ;  S.  S.  Flower,  P.  Z.  S. 
1899,  p.  657. 

Two  specimens  from  Kuala  Aring.  One,  an  adult,  bad  de- 
voured another  snake  (Lycodon  laoensis,  apparently)  about  as  long 

as  itself.  The  other,  immature,  had  the  head  of  a  pale  yellowish 

colour.     Malay  name  :  "  Ular  ekor  rnerak  "  (peaeock's-tail  snake). 

Fam.  CoiubeidjE. 

Series  Aglypha. 

Subfam.  Acrochordinje. 

6.  Acrochordtjs  javanicus  Hornstedt. 

AcrocJiordus  javanicus,  Boulenger,  Cat.  Snakes,  i.  p.  173 ;  S.  S. 
Flower,  P.  Z.  S.  1899,  p.  658. 

A  female  from  Biserat.  Total  length  1700  mm.  Called  by 

the  Malays  the  elephant's-trunk  snake  ("  Ular  belalei  gajah  "). 

Subfam.  ColubriNjE. 

7.  PoLTODONTOPHTS  GEMINATrS  (Boie). 

8.  Tropidonotus  triangtjligertjs  Boie. 

'.).  Tropidonotus  piscator  (Schneid.). 

10.  Tropidonotus  inas,  sp.  n.     (Plate  XXXV.  fig.  2  a,  b.) 

Internasal  shield  broadly  truncate,  hinder  maxillary  teeth 
gradually  enlarged,  anal  shield  divided,  one  anterior  temporal 
stale  ;  nine  upper  labials,  143  ventrals,  96  subcandals  ;  outer  scales 
smooth.  Colour  above  brownish  black  ;  a  lateral  line  of  ill- 
defined  yellowish  spots  on  either  side ;  ventrals  white,  with  a 
square  black  spot  on  the  outer  margins.  Head  dull  brown  above, 
with  a  yellowish-white  streak  running  from  under  the  eye  on 
either  side,  passing  back  into  the  lateral  lines.  Allied  to  T.  con- 
spicillatus  of  Borneo.  A  single  specimen  from  Gunong  Inas. 
Length  :  body  272  mm.,  tail  125. 

11.  TPOPIDOKOTUS  BUBMIN1ATUS  Schl. 

Biserat. 

12.  Macropisthodox  riiodomelas  Boie. 

Kuala  Aring. 

13.  Lycodon  laoensts  Giinth. 

Li/codon  laoensis,  Boulenger,  Cat.  Snakes,  i.  p.  354  ;  S.  S.  Flower, 
P.  Z.  S.  1899,  p.  665. 

A  specimen  from  Kota  Bharu,  Banian,  found  under  a  charred 

log.  Called  "  Ular  kapak  malas"  (lazy  axe-snake  ;  any  snake  with 
the  head  well  defined  is  called  an  axe-snake). 
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14.  Zamexis  korros  Schleg. 

Zamenis  l-orros,  Buulenger,  Cat.  Snakes,  i.  p.  381 ;  id.  Faun. 
Brit.  Ind.,  Reptiles,  p.  321 ;  S.  S.  Flower,  P.  Z.  S.  1899,  p.  666. 

Very  common  near  Kota  Bharu,  Raman,  and  all  over  the  State 

of  Patani.  It  is  called  "  Ular  liar  "  (the  wild  snake).  Ita  food 
consists  largely  of  frogs. 

15.  CoLUBER^T.ENirRus  (Cope). 

Coluber  Ueniurus,  Boulenger,  Cat.  Snakes,  ii.  p.  47  ;  id.  Faun. 
Brit.  Ind.,  Reptiles,  p.  333  ;  S.  S.  Flower,  P.  Z.  S.  1899,  p.  668. 

This  species  is  the  cave-snake  of  Selangor  and  Johor.  Two 
specimens  were  caught  by  Mr.  Annandale  in  a  cave  near  Biserat, 
about  a  quarter  of  a  mile  from  its  mouth.  They  were  quite 
purblind  iu  a  bright  light. 

16.  Coluber  radiates  Schleg. 

Coluber  radiatus,  Boulenger,  Cat.  Snakes,  ii.  p.  61 ;  id.  Faun. 
Brit.  Ind.,  Reptiles,  p.  333 ;  S.  S.  Flower,  P.  Z.  S.  1899,  p.  669. 

Common  in  houses  in  Patani,  where  it  is  called  the  rat-snake, 
"  Ular  tikus." 

17.  Dendrophis  pictus  (Grinel.). 

Dendrophis  pictus,  Boulenger,  Cat.  Snakes,  ii.  p.  78 ;  S.S.  Flower, 
P.  Z.  S.  1899,  p.  669. 

This  species  seems  to  make  considerable  leaps  from  branch  to 
branch.  Mr.  Annandale  caught  a  specimen  at  Kuala  Aring  in  a 
butterfly-net,  in  the  act  of  jumping. 

18.  Dexdrophis  formoses  Boie. 

Kuala  Aring. 

19.  Dexdrolaphis  caudolineatus  (Gray). 

20.  Simotes  purpueascexs  (Schleg.). 

Kota  Bharu,  Raman. 

21.  Ablabes  tricolor  (Schleg.). 

Kuala  Aring. 

22.  Cal.vm.vria  pavimextata  Dura,  et  Bibr. 

Kota  Bharu,  Raman. 

Series  Opisthoglypha. 

Subfam.  IIomalopsiv.e. 

The  members  of  this  subfamily  are  commonly  known  to  the 

Malays  U  "  Ular  avr,"  or  watir-.sn;ik<s  ;   they  appeal  t"  leave  the 
Water   frequently   and    arc  often    found   some  distance    from    it, 
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especially  Hypsirhina  cnhydris,  which  I  found  on  Gunong  Inas  far 
aw  ay  from  the  river. 

23.  Hypsiriii>*a  plumbea  (Boie). 
Biserat. 

24.  Hypsirhixa  enhydbis  (Schneid.). 

Bi.serat,  Kekabu,  Guuong  Inas. 

25.  Hypsiriiixa  bocourtii  Jan. 

Hypsirhina  bocourtii,  Boulenger,  Cat.  Snakes,  iii.  p.  10;  S.  S. 
Flower,  P.  Z.  S.  1899,  p.  676. 

At  the  hottest  part  of  the  year  this  snake,  according  to  (he 
Malays,  leaves  the  swamps  and  goes  out  to  deep  water.  A  speci- 

men was  taken  at  Biserat  along  with  Acrochordus  javanicus. 

26.  Homalopsis  BrccATA  (Linn.). 

27.  Cerberus  eiiyxchops  (Schneid.). 
Malacca. 

Suhfam.  DirsAijOMoitrniN.r. 

28.  Dipsadomorpiius  dexdropiiilus  (Boie). 

Dipsadomorphug  dendrophUus,  Boulenger.  Cat.  Snakes,  iii.  p.  70; 
S.  S.  Flower,  P.  Z.  S.  1896,  p.  889 ;  id.  P.  Z.  S.  1899,  p.  680. 

This  species  is  nocturnal  and  much  feared  by  the  Malays,  who 
at  the  same  time  do  not  consider  it  particularly  poisonous.  In 
the  stomach  of  one  of  our  specimens  another  snake  was  found,  a 
6econd  had  been  feeding  on  large  slugs.  The  Malays  call  this 

species  "  Ular  katam  tebu"  ("  katam  tebu  "  are  the  little  pieces  of 
sugar-cane  peeled  aud  stuck  on  skewers  for  sale  in  the  markets) ; 
the  name  obviously  refers  to  the  yellow  rings  on  the  body.  Mr. 
Annandale  tells  me  that  the  same  name  is  given  to  Bungarw 
fasciatus  and  sometimes  to  the  sea-snake.  Common  at  Patalung, 
Jalor,  and  Kuala  Aring.  It  thumps  the  ground  with  its  tail  when 
alarmed,  making  a  loud  knocking  sound. 

29.  Dipsabomorphus  cy>"Odo>*  (Boie). 
Kuala  Axing. 

30.  DRyornis  prasikus  Boie. 

Biserat,  Kuala  Aring,  Ulu  Selama. 

31.  PSAMMODYXASTES  PICTD8  Ptrs. 

Bukit  Besar. 

32.  Chrysopelea  orxata  (Shaw). 

Chrysopelea   ornata,  Boulenger,    Cat.    Snakes,  iii.  p.    196  ;    id. 
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Faun.  Brit.  Ind.,  Keptiles,  p.  371 ;  S.  S.  Flower,  P.  Z.  S.  1896, 
p.  890  ;  id.  P.  Z.  8.  1899,  p.  682. 

Malay  name  "  Flar  jelotong"  ("  jelotong-coloured  snake  n)\ 
Var.  A.   1  from  Biserat. 

1  from  Penang. 
Var.  D.  1  from  Singgora. 

3  from  Xaun  Chik. 

Series  Proteroglypha. 

Subfam.  Hydropiiix-E. 

All  the  sea-snakes  mentioned  below  were  collected  by  Mr. 
Annandale  at  Patani  from  the  seiue-nets  of  the  fisher-folk,  with 
the  exception  of  two,  which  he  picked  up  on  the  beach  at  Singgora. 
The  collection  at  Patani  was  made  within  a  week,  and  the  large 
numbers  of  some  of  the  commoner  species,  especially  Enhydrina 
valaJcadien,  show  how  very  numerous  these  creatures  are  in  the 

Malayan  waters.  A  single  specimen  of  a  species  hitherto  un- 
described,  to  which  I  have  given  the  name  of  Distira  annandalei,  is 
of  iuterest  on  account  of  the  way  in  which  the  scales  on  the  head 
are  subdivided,  and  also  because  of  the  great  number  of  rows  of 
f-cales  round  the  body ;  in  these  respects  it  is  the  most  specialized 
member  of  the  genus  known.  The  water  from  which  these 
specimens  from  Patani  were  taken  was  fresh  to  the  taste.  The 
Malays  informed  Mr.  Annandale  that  during  the  monsoon,  when 
the  salt  water  is  blown  across  the  bar  and  into  the  estuary  of  the 
river,  they  are  far  more  poisonous  than  at  other  times.  Three 
men  were  said  to  have  died  from  bites  of  sea-snakes  recently  in  a 
single  monsoon-season.  They  are  so  abundant  that  one  or  more 
are  taken  in  every  haul  of  the  net.  The  native  name  for  the 

snakes  belonging  to  this  family  is  "  Ular  berang,"  or  "  gerang,"  and 
sometimes  the  rough-keeled  larger  species  are  known  as  "  Ular 

gelireh." 33.  Hyueophis  xigrocijjctus  Daud. 

34.  Distiua  okxata  (Gray). 

35.  Distira  jerijonii  (Gray). 

Distira  ],  rdonii,  Bouleuger,  Cat.  Snakes,  iii.  p.  229  ;  S.  S.  Flower, 
P.  Z.  S.  1899,  p.  688. 

Several  specimens  of  this  very  handsome  species  were  collected. 
It  appears  to  be  rare. 

36.  Distira  wkayi  Boulenger. 

37.  Distira  annandalei,  sp.  n.     (Plate  XXXV.  fig.  1  <i.  b.) 

Body  short ,  much  compressed ;  head  moderate  ;  scales  juxtaposed, 

1   The    " ]•  I    '  !  "1    "l'    tree    with  rfat   louffld   l>arl  ;     —  l>jt>a 
■  I,      I ■'.  I'.  I. 
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smooth  or  feebly  tuberculate  anteriorly,  very  small  ;  7G  rows 
round  the  neck,  89 -90  round  the  body.  One  pair  of  chin-shields  ; 
frontal  shield  longer  than  broad,  longer  than  the  parietals,  which 
are  separated  from  the  frontal  and  from  each  other  by  small  scales. 
Eostral  broader  than  deep  ;  prefrontals  small.  The  front  end  of. 
the  frontal  is  segmented  off  to  form  a  small  median  scale  ;  10  or  11 
labials,  fifth  in  contact  with  the  orbit  on  one  side,  but  not  on  the 

other  ;  one  or  two  preoculars,  a  subocular,  and  two  or  three  post- 
oculars.     Ventral  shields  feebly  enlarged,  310  in  number. 

Colour  olive-grey  above,  with  transverse  bands  of  a  darker  shad", 
broadest  above,  fading  away  on  the  sides,  which,  like  the  belly,  are 
yellowish  white. 

Total  length  500  mm.,  tail  70. 
One  specimen  from  Patau i. 

38.  En  hyde  is  cuetcs. 

Enhydris  curing,  Boulenger,  Cat.  Snakes,  iii.  p.  300  ;  id.  Faun. 
Brit.  Ind.,  Eeptiles,  p.  396. 

Apparently  not  recorded  hitherto  from  these  waters.  Two 
specimens  from  Singgora. 

39.  Enhtdeis  haedwickii  (Gray). 

40.  Enhtdeina  yelakadien  (Boie). 

Subfam.  Elapin^:. 

41.  Bunoaeus  fasciatus  (Schneid.). 

Bu n g ar us  fascia tus,  Boulenger,  Cat.  Snakes,  iii.  p.  306  ;  id.  Faun. 
Brit.  Ind.,  Eeptiles,  p.  388;  S.  S.  Flower,  P.  Z.  S.  1899,  p.  689. 

The  Malays  of  Biserat  call  this  snake  by  the  same  name  as 

Di-psaclomorjyhus  dendrophilus  (i.  e.,  "  Ular  katam  tebu).  They 
appear,  however,  to  distinguish  between  the  two  to  some  extent, 
regarding  Dipsadomorphua  as  non-poisonous,  or  at  any  rate  not  so 
poisonous  as  the  Bungarus. 

42.  Naia  teipudians  Merr. 

Naia  tripudians,  Boulenger,  Cat.  Snakes,  iii.  p.  380  (skull  fig. 
p.  372);  id.  Faun.  Brit.  Ind.,  Eeptiles,  p.  391;  S.  S.  Flower, 
P.  Z.  S.  1899,  p.  690. 

Malay  name  "  Ular  tedong  sendok"  =  turmeric-coloured  spoon- 
snake.  A  young  specimen  from  Biserat  belonged  to  var.  B  of  the 

'  Catalogue,'  having  dark  rings  on  a  dark  brown  ground-colour.  A  n 
adult  specimen  from  Eaman  agrees  in  colour  with  the  specimen 
described  by  Mr.  Flower  from  Perak,  except  that  its  under  surface 
has  no  darker  markings. 

43.  Callophis  maculiceps  GUuth. 

.biserat,  Gunong  lnas. 
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44.  Doliophis  bivirgatus  (Boie). 

Raman,  Kelantan,  Gunong  Inas. 

Fam .  Amblycephalid-E. 

45.  Ambltcephalus  l.evis  Boie. 

Amblycephalus  Icevis,  Boulenger,  Cat.  Snakes,  iii.  p.  441  ;  id. 
Faun.  Brit.  Ind.,  Reptiles,  p.  415 ;  8.  B.  Flower,  P.  Z.  S.  1899, 

p.  694. 
Mr.  Annandale  collected  a  single  specimen  of  this  rare  snake  on 

the  boundary  between  Ligeh  and  Raman.  In  colour  it  is  greyish 
brown  above,  with  darker,  almost  black,  cross-bars,  winch  run  down 
the  sides  ;  the  sides  between  these  are  dull  orange.  Lower  parts 
yellowish,  thickly  dusted  over  with  brown  spots.  The  orange  and 
dark  markings  on  the  sides  of  the  body  account  for  the  native 

name  "  Ular  kapak  rimau,"  or  tiger  axe-snake. 

46.  Ambltcephalus  moellendorffii  (Boettg.). 

Amblycephalus  moellendorffii,  Boulenger,  Cat.  Snakes,  iii.  p.  443  ; 
id.  Faun.  Brit.  Ind.,  Eeptiles,  p.  415  ;  S.  S.  Flower,  P.Z.S.  1899, 

p.  694. 
An  adult  female  and  a  young  individual  from  Biserat.  Called 

"  Ular  kapak  "  by  the  Malays.  The  name  "  Ular  kapak,"  or  axe- 
snake,  is  given  to  any  small  snake  with  a  well-marked  neck.  This 
species  has  not,  I  believe,  been  recorded  hitherto  south  of  Tenas- 
serim. 

Fam.  Vipeeidx 

Subfam.  Crotaltn.e. 

47.  Lachesis  gramtneus  (Shaw). 

Gunong  Inas. 

48.  Lachesis  wagleki  (Boie). 

Lachesis  wagleri,  Boulenger,  Cat.  Snakes,  iii.  p.  552 ;  B.S.  Flower, 

P.  Z.  S.  1899,'  p.  696. 
Singapore.  A  young  individual  of  var.  A.  Perhaps  this 

variety  is  merely  the  young  stage  of  var.  D. 

Order  EMYDOSAUKIA. 

Fam.  Crocodilid.e. 

1.  QbqCOBUA  e  POION  -  Schn. 

2.  Cbocobilus  paxustbis  Lesson. 

CroeodUtu  palu  tri  ,  Boulenger,  (  at.  Chel.  &C.  j».  285  ;  id.  Faun. 
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Brit.   Ind.,  Kept.   p.  5  (fig.   p.  2) ;   S.  S.  Flower,  P.  Z.  S.  1899, 

p.  625. 
A  single  small  specimen,  some  7  feet  long,  from  Biserat in  Jalor. 

This  species  is  apparently  very  rare  in  the  Peninsula,  and  it  does 
not  range  further  east. 

Order  CHELONIA. 

Fam.  Testudinidje. 

1.  Damonia  subtrijuga  (Schleg.  &  Mull.). 

Damonia  subtrijuga,  Boulenger,  Cat.  Chel.  <fcc  p.  94 ;  S.  S. 
Flower,  P.  Z.  S.  1899,  p.  610. 

Several  young  from  Lampan  in  Patalung  and  an  adult  from 

Biserat.  The  leng'h  of  the  carapace  of  the  latter  following  the curve  is  165  mm. 

2.  Bellia  ciiassicollis  Gray. 

Patalung,  Raman. 

3.  Cyclemys  platynota  Gray. 

Belimhing  in  Legeh. 

4.  Cyclemys  amboinensis  (Baud.). 

Cyclemys  amboinensis,  Boulenger,  Cat.  Chel.  &c.  p.  133  (skull 
fig.  p.  128,  shell  tig.  p.  129) ;  id.  Faun.  Brit.  Ind.,  Eeptiles,  p.  31  ; 
S.  S.  Flower,  P.  Z.  S.  1899,  p.  614. 

Our  largest  example  of  this  species,  from  Biserat,  had  no  nuchal 

plate. 
5.  Geoemyda  splnosa  Gray. 

Geoemyda  spinosa,  Boulenger,  Cat.  Chel.  &c.  p.  137;  id.  Faun. 
Brit,  Ind.,  Eeptiles,  p.  25  ;  S.  S.  Flower,  P.  Z.  S.  1899,  p.  614. 

One  specimen  from  a  hill  near  Kuala  Ariug  and  several  from 
the  flat  swampy  country  round  KotaBharu,  the  capital  of  Relantan. 
It  would  seem  thus  to  inhabit  plains  or  hills  up  to  2000  feet  or  so 
indifferently. 

6.  Geoemyda  grandis  Gray. 
Biserat. 

7.  Testudo  emys  Schleg.  &  Mull. 

Testudo  emys,  Boulenger,  Cat,  Chel.  &c.  p.  158  (skull  fig. 
p.  150)  ;  id.  Faun.  Brit.  Ind.,  Reptiles,  p.  22  ;  S.  S.  Flower,  P.  Z.  S. 
1899,  p.  616. 

Native  name  (Kelantan)  "  Kura  kura  anam  kaki  "  (six-legged 
tortoise).  This  name  is  easily  intelligible  if  the  hind  legs  of  a 
living  example  be  examined.  The  Malays  say  thai  this  species  is 
only  found  in  the  hills,  that  the  male  can  roar  loudly  like  a  tiger,  and 
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that  the  female  buries  her  eggs  under  a  mound  of  dead  leaves  and 
soil.  Mr.  Annandale  obtained  a  very  fine  specimen  at  Biserat.  Its 
carapace  was  500  mm.  long,  following  the  curve  ;  he  was  told  that 
still  larger  specimens  are  to  be  met  with. 

8.  Testldo  eloxgata  Blyth. 

Fam.  CnELONin.E. 

9.  ClIELOXE  MYDAS  (L.). 

Fam.  T  e i  o  n  yc  n  i  d  .e. 

10.  Trioxyx  subplanus  Geoffr. 

Trionyx  subplanus,  Boulenger,  Cat.  Chel.  &c.  p.  246  (skull 
6g.  p.  247) ;  S.  S.  Flower,  P.  Z.  S.  1899,  p.  019,  pi.  xxxvi. 

Fairly  common  in  the  Krian  River  of  Upper  Perak.  The  speci- 
mens obtained  were  caught  in  fish-traps  in  a  place  where  the  river 

was  practically  a  cataract. 

Malay  name  "  Labi-labi  "  (applied  also  to  the  next  species). 

11.  Trioxyx  cartilagineus  (Boddaert). 
Kelantan  and  Patani  Rivers. 

EXPLANATION  OF  PLATE  XXXV. 

Fig.  1  a.  Distira  annandalei,  p.  579. 
1  b.  Head  of  do.  from  above. 
2  a.  Side  view  of  bead  of  Tropidonotus  inas,  p.  576. 
2  b.  View  of  do.  from  above. 

APPENDIX. 

List  of  Place-names  in  the  Siamese  Malay  States  visited  by  Members 

of  the  "  Slceat  Expedition  "  '. 
The  following  List,  comprising  the  names  of  places  at  which 

collecting  was  done  in  the  course  of  the  recent  Malay-States 
Expedition,  has  been  compiled  by  request,  in  the  hope  that  it  may 
afford  some  sort  of  a  guide  to  the  localities  in  which  the  collecting 
was  carried  out  and  at  the  same  time  make  it  easier  to  arrive  at 

uniformity  in  the  matter  of  spelling. 

The  accented,  or  "  stressed,"  syllable  is,  as  a  ride,  the  penultimate 
(in  the  case  of  words  of  more  than  one  syllable). 

The  vowels  and  diphthongs  are  pronounced  much  as  in  Italian, 
the  diphthongs  being,  if  anything,  a  trifle  shorter.  The  chief  ex- 

ception to  this  rule  (in  standard  Malay)  is  the  sound  written  "  e," 
which  represents  what  is  called  the  "  indeterminate  "  rowel.    The 

1   Drawn  up  by  Mr.  W.  \V.  Vkf.\t  (June.  190]  >. 
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following  is  a  general   list  of   the  letters  here  used  and   their 

equivalents  : — 

A.    Vowels  and  diphthongs  : — 

a  as  in  Eng.  "  facade." 
a  as  in  last  syllable  of  Eng.  "  Africa." 

e  as  in  Eng.  "  fete." 
e  as  in  Eng.  "  the  "  when  unaccented,  e.  g.  "  the  man," 

or  =  short  a  in  "  machine." 

i  as  in  Eng.  "  machine." 
I  as  in  Eng,  "  it." 
5  as  in  Eng.  "  note." 
o  as  in  Eng.  "got." 
u  as  in  Eng.  "  rule." 
u  as  in  Eng.  "  bull." 
au  as  ou  in  Eng.  "  lout." 
ei  as  in  Eng.  "  height." 

B.   Consonants : — 

B,  D,  P,  T,  H,  J,  L,  M,  N,  E,  as  in  English. 

CH  always  as  in  Eng.  "  church " ;  8  as  in  Eng.  "  sin " 
(never  as  z) ;  G  always  hard  ;  medial  N(t  always 

as  in  Eng.  "  singer,"  never  as  in  Eng.  "  stronger," 
"  longer,"  which  sound  is  always  written  JSTGG. 

K  initial  as  in  Eng.  "  kite,"  but  at  the  end  of  a  word  it  is 
always  a  "  click,"  formed  by  sharply  closing  the  throat. 

The  place-names  which  follow  are  taken  in  order,  commencing 
at  the  northernmost  point  of  the  East  Coast  visited  by  us  and 
working  southwards. 

I.  Ligor  (called   in  Siamese  "  Lakhawn ").      Small  East   Coast 
State,  S.  of  9°  20'  (N.  latitude). 

Ch  ief  village  :  Ligor. 
(Part  of  the  Tale  Noi  or  Little  Lake  at  the  N.  end  of  the  Inland 

Sea  is  in  Ligor.) 

II.  Singgora   (correctly   as   spelt,   but   often    written   Singora). 

Small  East  Coast   State  lying  S.  of  7°   20'  parallel  of   N. 
latitude  ;    headquarters  of  the  Siamese  High    Commissioner 
for  the  East  Coast  States. 

Chief  vdlage  :  Singgora  (called  in  Siamese  "  Sung-Kla"),  situated 
at  the  entrance  to  the  Tale  Sap,  or  "  Inland  Sea." 

Other  village  visited  :  Lam  Lom. 

Inland  Sea,  or  Big  Lake,  called  Tale  Sap.  ■ 
Little  Lake  (at  N.  end  of  Tali  Sap)  called  Tale  Noi  ("  Nawi "). 
Islands  in  Inland  Sea  :  "  Birdsnest  Islands"  (Ko  Si  Ha). 
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III.  Patalitng.     Small  East  Coast  State,  S.  of  7°  50'  (N.  latitude). 
Chief  village  :  Lam  pain  (also  occasionally  called  "  Patalung  "). 
Other  villages  visited :  Ban  Nab,   Ban    Kong   Rak,    Ban    Kong 
Kram,  Ko  Mu  Rah,  Ko  Tom,  Ko  Nam  Kam  (all  in  the 
interior). 

IV.  [Chana  and  Tepa,  two  small  districts  lying  between  Siuggora 
and  Patani,  were  not  visited.] 

V.  Patani.     Formerly  the  most  important  and  flourishing  of  the 
Malay  East  Coast  States.  Subdued  by  Siam  and  subdivided 
into  seven  provinces  or  districts  under  separate  Governors,  as 
follows : — 

(1)  Distrkt  of  Patani.     S.  of  6°  55'  (N.  latitude). 
Chief  town  :  Patani  (seat  of  a  Siamese  Governor  and  Malav 

Eaja). 

(2)  District  of  Nawng  Chile.     S.  of  6°  55'  (N.  latitude) ;  north of  Patani  District. 

Chief  village  :  Ban  Nawng  Chik  (lit.  «  N.  Ch.  Village  "). 
Mountain  visited  •  Bukit  Besar  (i.  e.  Big  Mountain)  or  Indra- 

giri  ("  Negiri  ")  ;  village  at  foot,  Ko  Sai  Khau. 
(3)  District  of  Jering.     S.  of  6°  55'  (N.  latitude) ;    south  of 

Patani  District. 

Chief  village :  Jambu. 
Other  village  visited  :  Pengarik. 

(4)  District  of  Teluban  or  Sai  (lit.  =  "  sands  ").     S.   of    G°  55' 
(N.  latitude)  ;  south  of  Jering  District. 

Chief  village :   Teluban. 
Chief  river :  Teluban. 

(5)  District   of  Jdld   (often   written   Jalor).     S.  of  0°  40'  (N. 
latitude);  west  of  Patani  District. 

Chief  village :  Biserat,  on  the  left  bank  of  the  Patani. 

Limestone  Caves  :  Gua  Gambar,  or  "  Image  "  (i.  e.  "  Statue"), 
"Cave"  ;    Gua  G'lap  =  "  Dark  Cave,"  and  others. 

(6)  District  of  Raman  (or  Eemau).  S.  of  6°  35'  (N.  latitude)  ; south  of  Jala  District. 

Chief  village  :  Kota  Bharu  or  "  New  Fort." 
Other  village  visited  :   K.  Kekabu. 
Chief  river  i  Patani. 

(7)  District  of  Ligeh  (called    in   Siamese    "  Banga ").       S.    of 
6°  30'  (N.  latitude) ;  south  of  Raman  District. 

Chief  village  :  Tanjong  'Mas  (lit.  M  Golden  Cape"). 
Other  village  visited  •.  Tremangnn  ;  Totnoh  ;   Belimbing. 

VI.  Kelantan.     Now  the  largest  and  most  important  of  tlie  East 

Coast  States.     S.  of  6°  15'  (N.  latitude);  south  of  Teluban and  Ligeh. 

Chief  town:  Kota  Bhara  (lit.  New  Port),  seat  oE  the  Sultan  of 
Kelantan. 
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Chief  river  :  the  Kelantan. 
Tributaries  of  the  Kelantan  :  the  Pergau  (the  village  at  con- 

fluence with  the  Kelantan  R.  is  "  Kuala  P.") :  the  Galas ; 
the  Lebih  (village  on  the  Lebih  R. — Aur  Gading);  the  'Sam. 

Tributary  of  the  Lebih :   the  Aring. 
X.B. — The  village  at  the  mouth  of  the  Aring  was  called  Kara- 

pong  Kuala  Aring ;  that  upstream  was  Kampong  Buntal. 

VII.  Tkexgganu.     S.  of  5°  50'  (X.  latitude);  south  of  Kelantan. 
Chief  town :  Trenggauu,  on  a  river  of  the  same  name. 
Coral  Islands  off  the  coast :  the  Redangs,  called  in  Malay 

"  Pulau  Redang  Besar,"  or  the  "  Great  Redang,'"  and  P.  Pinang 
(S.  of  5°  50')  ;  visited  by  Messrs.  Evans  and  Yapp. 

West  Coast. 

VIII.  Kedah,  or  Sai  Bfrttl.  S.  of  0°  40'  (X.  latitude) :  Siamese 
Dependency  on  maiuland,  running  X.E.  from  the  Island  of 
Penang,  which  is  leased  from  its  .Sultan. 

Chief  town  :  Alor  Setar  ("  S'tar  "),  on  the  Kedah  River. 
Mountains  :  Gunong  Jerai  or  "  Kedah  Peak  "  and  Bukit  Perak 

("  Silver  Mountain  "). 
Islands  :   Pulau  Bidan,  one  of  the  "  Xiue  Islands  "  group  off 

the  coast  of  Kedah  (visited  by  Mr.  Evans  only). 

[X.B. — Two   small   districts  X.   of    Kedah  were   called    Setul  * 
(S.  of  7°  8')  and  Perlis  (8.  of  6    55').] 

IX.  Perak.  S.  of  0°  (X.  latitude).  Xorthernmost  British  Pos- 
session, forming  part  of  the  Eederated  Malay  States. 

Chief  town  :  Taipiug. 
Mountain  visited:  Gunong  Inas  (visited  by  Messrs.  Yapp  and 

Laidlaw).     Encampment;  at  foot,  Sira  (not  Sirih)  Rimau. 

ltiver  :  the  Selama  River  (  "  Sungei  Selama  "). 
Villages  visited  :  K.  Selama  and  K.  Ulu  Selama. 

Xotes  on  the  prefixes  to  Malay  place-names  :  — 

Gunong  :    a    "  crag  "    or    rocky    peak  ;    a    hill    with    crags    or boulders. 

Bukit :  a  forest-clad  hill  or  mountain  (with  few  or  no  exposures); 
called  "  K6  "  in  Siamese. 

Sungei :  a  river  or  stream. 
Tanjong  :  a  cape  or  point  of  land. 
lelok  :  an  inlet  or  bay. 
Ulu  :  the  headwaters  or  upper  reaches  of  a  river. 
Kuala  (pr.  Quolla) :  the  mouth  or  estuary  of  a  river ;  the  point 

of  confluence  of  two  rivers  or  streams. 

Kampong  :    a   (Malay)    village    or    hamlet,    called    "  Ban ''    in Siamese. 
Pulau  :  an  island. 

Sira  :  a  "  salt  lick"  (formed  by  hot  springs).  W.  W.  S. 

1  Not  Sttal,  as  previously  printed. 
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4.  Notes  upon  the  Anatomy  and  Systematic  Position  of 

Rhyncfaea.  By  Frank  E.  Beddard,  M.A.,  F.R.S.,  Vice- 
Secretary  and  Prosector  to  the  Society. 

[Keceived  Xorember  19,  1901.] 

(Text-figures  56-63.) 

The  acquisition  by  the  Society  of  three  living  examples  of  the 

"Indian  Painted  Snipe"  and  the  death  of  them  has  enabled  me 
to  add  something  to  the  existing  knowledge  of  Khynchtea.  This 
bird  is  usually  arranged  by  authors  of  to-day  in  the  immediate 
neighbourhood  of  the  Snipes  and  Woodcocks.  It  is  so  placed,  for 

example,  by  the  late  Mr.  Seebohm1  and  by  Dr.  Blauford  2.  Those 
who  know  the  bird  wild  are  often  disposed  to  deny  its  Snipe-like 
characters,  while  Dr.  Elliott  Coues  regards  it  as  "exactly  between  the 
true  Snipe  and  the  Grodwits."  Prof.  Fiirbringer3,  influenced  mainly 
by  the  condition  of  certain  muscles  of  the  wing,  by  the  number 
of  the  rectrices,  and  by  the  form  of  the  wing  and  its  capabilities 
of  flight,  is  inclined  to  place  the  bird  nearer  to  the  Parrida\  and, 
in  fact,  to  make  for  it  a  special  subfamily  of  Limicoline  birds — 
Pihynehaeinae,  equivalent  to  his  two  other  subfamilies,  viz.  Chara- 
driinoe  and  Scolopacina?.  The  last-mentioned  author  points  out  that 
others  have  been  struck  with  certain  Kail-like  characters  in  this, 
at  least  aberrant,  genus  of  Scolopaeida?.  My  own  investigations 
into  the  anatomy  of  this  bird  lead  me  in  the  first  place  to  entiniy 
deny  any  close  affinity  to  the  Scolopacina?  (in  the  sense  adopted  by 
Dr.  Blanford,  i.  e.  as  including  Bhynchcea,  GaUinago,  and  Scolopax), 

and  to  agree  to  some  extent  wilh  Dr.  Fiirbringer's  opinion  that an  alliance  with  the  Parridse  is  not  at  all  unreasonable.  As  a 

matter  of  fact,  Fiirbringer  does  not  seem  to  be  correct  in  his  state- 
ment as  to  the  rectrices.  But  I  shall  consider  this  matter  under 

the 

External  Characters. 

Xitzsch,  who  examined  the  pterylosis  of  this  bird,  found  it  to 
differ  in  a  number  of  peculiarities  from  the  Woodcock.  He  stated, 
among  other  facts,  that  the  number  of  rectrices  was  only  10,  the 
prevalent  number  being  12  to  16  and  even  more  in  the  Snipes.  Dr. 
Blanford  allows  no  less  than  14  rectrices.  1  can  only  find  12  in 
the  two  exam] lies  which  I  have  examined  for  this  purpose.  A 
special  resemblance  therefore  to  the  Parmhr  falls  to  the  ground. 
As  to  the  remiges,  1  agree  with  Xitzsch  that  20  is  the  right 
number. 

The  oil-gland  of  course  is  tufted.  The  dorsal  pi '■erylosis  seems 
to  me  to  have  been  correctly  described  by  Xitzsch.  L  would  add  t  hat 
the  strong  feathering  of  the  dorsal  tract  ends  abruptly  just  where 

1  '  The  QcocnphiosJ  Distribution  of  the  ( Iharadrudse  '  (London,  I  -  $7), 
•  [fauna  of  British  [ndia:   Birds,  vol.  iv.  p.  283. 
3  ■  Dntersuohuogen  zm-  Blorphologie  und  aystetnalik  der  \  ogel '  (Amsterdam, 
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the  single  tract  divides  between  the  shoulders.  This  division  is 
only  just  recognizable  ;  it  exteuds  for  such  a  very  short  way,  that 
on  a  superficial  inspection  one  might  be  disposed  to  deny  that  the 
tract  did  divide  at  all.  The  rest  of  the  dorsal  tract  does  not,  as 
Nitzsch  correctly  states,  enclose  any  space.  It  begins  close  up  to 
the  first  part  of  the  dorsal  tract,  and  consists  of  soft  feathers 
scattered  irregularly  over  the  back.  Just  in  front  of  the  oil-gland, 
however,  there  is  a  short  row  of  stiff  feathers,  bat  not  such  strong 
feathers  as  those  which  form  the  first  part  of  the  dorsal  tract. 
The  ventral  tracts  are  double  on  each  side,  and  the  outer  half  of 
each  is  rather  wider  and  composed  of  somewhat  stronger  feathers 
than  the  more  ventrally  placed  row. 

Alimentary  Viscera. 

The  gizzard  of  this  bird  is  strong  and  muscular,  with  'extensive 
tendinous  sheets  on  either  side.  It  is  altogether  quite  a  typical 
gizzard  of  a  grain-eating  bird.  The  intestine  is  16  inches  long,  of 
which  2  inches  lie  between  the  caecum  and  the  cloaca.  The  cwca 

are  If  inch  long.  The  proportions  of  the  various  sections  of  the 
gut  differ  from  those  of  many  Limieolae.  But  it  must  be  admitted 
that  they  are  not  far  from  those  of  the  Jack  Snipe  (Gallinago 
gallinula).  In  that  bird  the  intestines  are  one  foot  in  length 
and  the  caeca  1  inch  each.  Scofopcue,  on  the  other  hand,  is  very 
different,  with  an  intestine  of  4  feet  and  caeca  of  only  half  an 
inch  in  length.  Tringa  canuia  agrees  almost  exactly  in  the  lengths 
and  proportions  of  intestine  and  caeca :  it  has  an  intestine  of  18A 
inches  and  caeca  of  li  inches. 

The  liver-lobes  differ  greatly  in  size,  the  right  being  quite  twice 
the  size  of  the  left  ;  they  are,  moreover,  of  a  different  shape,  the 
right  being  broader  in  proportion  to  its  length  than  is  the  left. 

In  these  proportions  of  the  liver-lobes  Rhynchcea  differs  from 
both  Scolopax  and  Gallinayo,  where  the  two  lobes  are  subequal, 
but,  it  must  be  noted,  different  in  sh.ipe.  In  Tringa  canuia  and 
Charadrius  pluvialis  the  same  proportions  of  the  liver-lobes  as  in 
Rhynchcea  obtain,  also,  it  may  be  observed,  in  the  Parridae. 

Muscular  Anatomy. 

Fiirbringer  has  dealt  in  detail  with  the  wing  musculature  of 
Rhynchcea.  I  have  only  concerned  myself  with  the  muscles  of  the 
hind  limb,  which  show  some  differences  in  the  various  genera  of 

Limieolae.  In  the  majority  of  genera,  as  Garrod  pointed  out1,  the 
formula  is  the  reduced  one,  i.  e.  A.X.Y.,  the  ainbiens  being  also 
present  in  all  Limicoline  birds.  This  is  the  formula  of  Scolopax  and 
GalJinago ;  and  it  must  be  noted  that  in  these  two  genera,  the 
supposed  allies  of  Rhynchcea,  the  femoro-caudal  is  reported  by 

Garrod  to  be  "small."  Rhynchcea  agrees  with  the  genera  JEgiaUtis, 
Himantopus,  Hcrmatcypus.  Recurvirostra,  and  Xvmenius  in  having 
the  full  muscle-formula  of  the  hind  limb,  viz.,  A.B.X.Y.,  and  the 
femoro-caudul  is  a  large  and  strong  muscle. 

1  Collected  Papers  editor!  by  W.  A.  Forbes  (London,  1881),  p.  203. 
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Syrinx. 
The  windpipe  of  this  genus  was  investigated  by  the  late  Mr. 

Wood-Mason,  who  published  an  account  \  illustrated  by  a  plate  and 
two  woodcuts,  of  the  main  features  in   the  structure  of  that  tube. 

Text-fig.  56. Text-fig.  57, Text-fig.  58. 

; 

*V 
Text-fig.  56.     Portion  of  windpipe  of  Iihynchaa  capensia,  °  . 
Text-fig.  67,  .,  Woodcock  (Scolopox  rusHoula), 

t-fig.  68.  „  „  Common  Snipe  (Gallinago  ocelettifi). 

II,.  pointed oul  thai  in  this  species  the  windpipe  of  the  female  is 
slightly  convoluted  and  that  that  of  the  male  is  perfectly  straight. 

1  "  On  the  Structure  ami  Development  of  the  Trachea  in  toe  Indian  Painted 

Snipe  {Bhynchaa  capetuie),"  I'.  Z.  s'.  1878,  p.  7I">. 
Pboo.  Zool.  8oo.— 1901,Vol.  II.  \<..XX.\IX.       :*9 
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I  can  confirm  this  statement.  As  the  accompanying  figure  (text- 
fig.  56)  shows,  the  windpipe  is  slightly  convoluted  in  a  female  bird 
which  I  dissected,  while  I  found  it  to  be  straight  in  the  male.  I 
have  thought  it  worth  while,  however,  to  have  a  special  figure 

prepared,  inasmuch  as  those  of  Mr.  Wood-Mason  do  not  show  with 
great  plainness  the  remarkable  asymmetry  of  the  extrinsic  muscles 
of  the  syrinx.  It  will  be  noted  in  the  accompanying  figure  that 
the  two  muscles,  instead  of  arising  on  opposite  sides  of  the  wind- 

pipe, arise  close  together  and  on  the  left  side.  This  asymmetry 
reminds  one  of  that  of  the  Pigeons,  a  group  which  is  by  some 
considered  to  be  allied  to  the  Limicolse.  I  think  also  that  my 
figure  is  a  little  clearer  in  the  details  of  the  rings  which  constitute 
the  syrinx. 

\<  to  the  intrinsic  muscles,  there  are  a  slender  pair  which  are 
shown  in  my  figure.  These  muscles  seem  to  be  inserted,  as  is 
shown  in  that  figure,  into  the  interspace  between  two  rings  of  the 
syrinx,  and  not  into  one  of  the  rings  themselves.  For  purpose  of 
comparison,  I  have  had  sketches  made  of  the  windpipes  of  the  two 
birds,  which  have  been  generally  supposed  to  be  near  allies  of  the 
genus  Khynchcea,  but  which  I  do  not  regard  as  nearly  akin  to  that 
Limicoline.  Text-fig.  57  represents  the  windpipe  in  the  neighbour- 

hood of,  and  including,  the  syrinx  in  the  Common  Woodcock, while 
text-fig.  58  is  a  corresponding  figure  of  the  syrinx  of  a  Common 
■Snipe  (Gallinago  ccelestis).  In  both  of  these  birds  the  syrinx  has 
a  more  regular  shape  than  it  has  in  the  rather  exaggerated  case  of 
Khynchcea.  The  two  genera  with  which  [  compare  Khynchcea  have 
syringes  which  are  quite  like  those  of  the  Ardeidae,  for  example, 
and  of  many  birds  whose  syringes  are  not  greatly  modified  from 
the  common  ground-plan  of  that  organ  among  birds.  It  is  not 
necessary  for  me  to  go  into  detail  in  my  comparisons  of  the  organ 
in  the  three  types  ;  my  object  is  rather  to  point  out  the  several 
salient  differences  that  have  been  indicated.  1  may  remark,  how- 

ever, that  in  the  Snipe  there  are  but  slight  intrinsic  muscles. 
In  ScolopcLr  rusticula,  on  the  other  hand,  the  syrinx  has  a  pair 
of  better  developed  intrinsic  muscles,  which,  however,  differ  from 
those  of  Khynchcea  in  the  fact  that  their  lower  ends  are  not 
attached  to  an  interspace  between  two  syringeal  rings,  but  to  one 
of  those  rings  themselves.  The  difference  is  not  an  important  one, 
but,  such  as  it  is,  it  exists.  Nor,  indeed,  can  I,  in  view  of  the  great 
differences  in  details  of  anatomy  which  distinguish  the  syringes 
of  closely  allied  forms  in  some  cases,  lay  too  much  weight  upon 
the  contrasting  facts  which  I  here  bring  together.  But  in  any  case 
I  am  justified  in  pointing  out  that,  while  the  genera  Scolopax  and 
Gallinago  (if  we  allow  them  to  be  distinct  genera,  which  everyone — 
for  example  the  late  Mr.  Seebohm — does  not)  possess  syringes 
which  are  very  much  alike  even  in  details,  both  of  these  genera 
differ  markedly  in  the  syringes  from  their  supposed  ally  Khynchcea. 

The  Skull. 

The  skull  in  its  general  aspects  is  quite  typically  Limicoline. 
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But  it  nevertheless  presents  certain  small  differences  from  the 
various  genera  with  which  I  ha\e  been  able  to  compare  it.  The 
proportions  of  the  cranial  to  the  facial  regions  of  the  skull  are 
much  those  of  ffimantopus,  Two  features  of  some  systematic 
importance  can  be  noted  on  a   dorsal   inspection  of  the  skull  of 

Text-tisf.  59. Text-tig.  (30. 

Text-fig.  69.     Skull  of  Rhynch&a  copensis,  ventral  aspect.     X  2. 

Text-fig.  <"><>.—      „  „  ..        dorsal  aspect.     X  2. 

Bkynehcea.  In  the  first  place,  the  region  of  the  skull  lying  between 
the  orbits  ;<  narrow,  the  frontals  being  here  much  reduced  in 
breadth.  Nor  can  any  impressions  of  the  supraorbital  glands  be 
seen  upon  these  bones.  Such  impressions  are  universal  among  the 
Limicolse,  if  we  omil    certain   forms   whose  exact   position  in  the 

39* 
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series  is  debatable,  such  as  Dromas  and  Glareola.  Even  in  Tringa, 
where  they  are  perhaps  least  observable,  a  careful  inspection  of 
the  bones  shows  the  shallow  furrows  which  indicate  the  existence 

of  the  structures  in  question.  I  cannot  therefore  agree  with  Dr. 

Shufeldt  \  who  remarks  that  in  Aphriza  virgata," again  agreeing  in 
this  respect  with  most  if  not  all  true  Tringa,  they  are  entirely 

absent."  I  confess,  however,  that  in  Tringa  cinches,  a  small  species 
and  thus  not  easy  of  study,  these  furrows  are  so  ill-impressed 
that  they  are  not  plain  ;  they  are,  howeAer,  definitely  stated  by 
Mr.  Forbes  to  be  present,  and  I  can  confirm  the  accuracy  of  his 
observations.  They  are  plainly  to  be  seen  in  Tringa  canuta.  But 
I  cannot  see  these  furrows  in  either  Scolopax  or  GaUinago. 

The  second  peculiarity  of  the  skull  of  Ehynchcea,  which  is  evi- 
dent on  the  dorsal  view,  is  the  condition  of  the  nostrils.  As  is 

well  known,  the  Limicoline  birds  are  schizorhinal  for  the  most 
part,  though  the  CEdicnemida)  are  purely  holorhinal,  and  in  certain 
outlying  genera,  such  as  Thinocorus,  the  schizorhiny  approaches 
holorhiny.  Rhynchaa  is  to  some  extent  also  an  intermediate  type 
in  the  nature  of  its  bony  nostrils.  As  will  be  seen  from  the 

accompanying  figure  (text-fig.  00)  the  extent  of  the  nostril  is  that  of 
schizorhinal  birds,  i.  e.  they  extend  back  beyond  the  end  of  the 
premaxilke.  But  instead  of  their  ending  gradually  in  a  gradually 
narrowing  chink  between  the  two  halves  of  the  nasal  bone,  their 
posterior  outline  is  distinctly  rounded.  They  belong,  in  fact,  rather 
tothatgroup  of  Limicoline  birds  which  contains  the  genera  Cursorius, 
Dramas,  and  Thinocorus,  &c,  than  to  the  more  typical  family 
(Jharadriidae  or  its  immediate  allies  (including  Snipe  and  Woodcock), 
in  this  particular.  It  is  noteworthy  also  that  in  this  particular,  as 
in  the  absence  of  supraorbital  impressions,  the  genus  Rhynchcea  is 

not  far  removed  from  the  Parridse,  with  -\\  Inch  family  Fiirbringer 
has  on  other  grounds  suggested  a  resemblance.  Both  liarrod  and 
Forbes  refer  to  the  Parndae  as  being  schizorhinal ;  Forbes  speaks 

of  them  as  "strongly  schizorhinal."  This  expression  appears  to 
me  to  be  too  emphatic ;  for  in  Hydrophasianus,  of  which  1  have 

a  skull  before  me,  there  is  precisely  the  same  "pseudoholorhiny  " 
that  is  met  with  in  Dramas,  Thinocorus,  &c,  a  little  more  pro- 

nounced than  in  Rhynchcea. 
The  Limicoline  birds  differ  characteristically  in  the  number  and 

arrangement  of  the  nerve-foramina  at  the  end  of  the  bony  bill.  In 
Rhynchcea  (text-fig.  03)  there  are  four  regular  rows  of  four  or  five 
largish  foramina.  In  Tnnga  (and  the  same  applies  to  Aphriza, 

which  hardly  differs  generic-ally)  the  end  of  the  bill  is  beset  with 
closely-set  and  very  numerous  foramina,  which  give  a  sculptured 
appearance  to  this  region  of  the  premaxillse.  This  is  much  exag- 

gerated in  Scolopax  and  Tringa  (text-figs.  01,  02).  In  Vauellus 
the  foramina  are  as  few  as  in  Rhynchcea,  but  less  regular  in  their 

1  "  On  the  Affinities  of  Aphriza  cirgata,"  Journ.  Morph.  ii.  1888,  p.  314. 
"  Notes  on  the  Anatomy  and  Systematic  Position  of  the  Jaeanas  (Parridse)," 
P.  Z.  S.  1881,  p.  644. 
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arrangement.      These    differences  are    correlated    with    different 
habits  in  feeding. 

Text-fig.  61.  Text-fig.  62.  Text-fig.  63. 

!'(
 

Text-fig.  61. — Extremity  oi'  bony  bill  of  Scolopax  rusticnla.      X  3. 
Text-fig.  62. —         „  ,,  Tringa  canuttu.     X  3. 
Text-fig.  63. —  „  ,.  Rhynchaa  capensis. 

On  the  ventral  aspect  of  the  skull  various  features  call  for  notice. 
The  shape  of  the  foramen  magnum  is  as  in  Tringa,  Scolopax,  and 

OaTlinago  ;  it  is,  that  is  to  say.  somewhat  heart-shaped,  the  pos- 
terior margin  being  bayed  out  between  the  occipital  foramina  at 

the  sides.  It  is  interesting  to  notice  that  in  Hydro-phanawus  there 
is,  just  above  the  foramen  magnum,  a  small  perforation  which  seems 
to  possibly  represent  in  a  rudimentary  way  this  baying  out  of  the 
foramen  magnum  itself;  it  cannot  be,  I  think,  a  vestige  of  the 
lateral  occipital  foramina.  The  latter  are  well  developed  in 
Khynchaa  as  in  all  typical  Limicolines,  with,  as  it  appears,  the 

occasional  exception  of  Machetes1. 
1  Shufeklt  state- Ui:it  the  occipital  foramina  are  absent  in  Hamafopus.vrhile 

Forbes  assertt  their  pretence.     In  view  of  this  conflicting  testimony,  1   maj 
remark  th&l  in  one  or  two  examples  of  //.  ottralegw  the  foramina  were  pi 
,  d  conspicuous ;  in  the  other  they  were  represented  by  minute  perforations, 
which  might  re;idi!v  he  missed. 
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The  pterygoids  are  slightly  different  in  form  from  those  of  some 
other  Limicolae.  Tn  Rhynchcea  (text-fig.  59,  p.  591)  these  bones 
are  provided,  as  in  other  genera,  with  facets  for  articulation  with 
the  basis  cranii :  but  the  facet  does  not  stand  out  from  the  rest  of 

the  bone  as  it  does  in  other  genera  that  1  have  examined.  The 

distal  part  of  the  bone,  i.  c.  the  end  nearest  to  the  palatine  articula- 
tion, is  broader  than  the  proximal  end,  and  the  broadening  com- 

mences with  the  facet  and  is  carried  on  at  its  level.  The  quadrate 
shows  certain  recognizable  differences  in  the  different  genera  of 
Limicoline  birds.  In  Rhynchma  the  anterior  condyle  on  the 
mandibular  articular  surface  is  not  bevelled  off  into  a  trochlea: 

in  Hcematopus.  Himantopug,  Gallinac/o,  Scolopax,  and  Vanellus 
there  is  a  long  trochlea,  most  developed  perhaps  in  Hamato/ws. 
On  the  other  hand,  Tringa  agrees  with  Rhynchcea  and  so  too  does 
Ffydrojihasian  us. 

I  need  not  enter  iuto  the  varying  form  of  the  maxillo-palatines 
in  the  Limicoliues,  as  the  main  differences  have  been  pointed  out  by 
Dr.  Shufeldt.  I  may  observe,  however,  that  in  the  two  species  of 

Tringa  which  I  have  examined  the  maxillo-palatines  do  fuse  with 
the  palatines.  They  are  undoubtedly  quite  separate  in  Hcematopus 
and  some  other  genera.  The  maxillo-palatines  of  Rhynchcea  are 
peculiar  on  account  of  their  small  size  ;  they  are  represented 
merely  by  a  thin  bar  of  bone  on  each  side,  which  is  not  fused  with 
the  palatine,  and  is,  indeed,  bowed  in  form,  the  concavity  lying  on 
the  palatine  side.  There  is  no  extension  of  the  maxillo-palatine 
upwards  to  form  a  thin  shell-like,  concave  lamina,  such  as  occurs, 
for  example,  in  Vanellus.  The  shape  and  extent  of  the  maxillo- 
palatines  are  exactly  parallel  in  Hydrophasianv.s.  In  the  Snipe  and 
Woodcock  the  maxillo-palatines  are  equally  small  but  fused  with 
the  palatines. 

It  is  well  known  that  the  vomer  of  Limicoline  birds  varies  in 
form,  in  breadth,  aud  as  to  whether  the  end  is  cleft  or  not.  In 
Ehynchcea  the  anterior  end  of  this  bone  ends  in  a  deeply  cleft 
extremity.     It  is  not  cleft  in  SeoUpax  and  barely  cleft  in  QalUnago. 

( )n  the  ventral  aspect  of  the  skull  there  is  yet  another  ossification 
to  be  noticed  the  homologies  of  which  are  rather  doubtful.  In 
front  of  the  vomer  and  resting  upon  the  premaxilke  is  a  scutcheon- 
shaped  piece  of  bone  of  which  the  two  lateral  wings  are  visible 
when  the  skull  is  viewed  from  above.  I  have  not  been  able  to  see 

this  bone  in  such  other  Limicoline  skulls  as  I  have  had  the  oppor- 
tunity of  inspecting.  But  it  might  be,  I  imagine,  readily  detached 

and  so  lost  in  macei'ation.  If  the  two  lateral  pieces  of  bone  which 
are  visible  on  the  dorsal  view  of  the  skull  were  extended  so  as  to 

join  the  maxillae,  the  structure  would  recall  the  plate  of  bone  which 

forms  the  "  desmoguathous  "  palate  of  the  American  Vultures,  or 
the  apparentlv  corresponding  transverse  plate  of  bone  in  the 

Cariamidae  l.  In  Scolopax  and  Gallinago  this  region  of  the  skull  is 
produced  downwards  into  a  thick  keel. 

1  SeeBpddard.  "On  the  Anatomy  of  Burnieistei-'sCariatna  I  dmaga  burmeis- 
I'  Z.S    L898,  p.  596,  flge.  1,  2.     The   bone  iu  question   lies  just   behind 

the  separation  of  t lie  two  halves  oi'tlic  upper  jaw, 
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Among  the  characteristic  features  of  Limicoline  birds,  which 
distinguish  them  from  their  nearest  allies,  is  the  ring  of  bone  formed 
at  the  anterior  end  of  the  orbit  by  the  junction  of  the  descending 
process  of  the  lachrymal  with  the  rather  massive  ectethmoid 

("  pars  plana  ").  The  relative  proportions  of  these  two  bones  and 
their  mode  of  junction  offer  distinctive  points  of  difference  between 
different  genera. 

In  Rhynchcea  the  descending  process  of  the  lachrymal  is  rather 
massive,  and  is  attached  to  the  also  rather  massive  ectethmoid  on 
the  front  side  of  that  bone  and  some  little  way  beyond  the  actual 
outer  termination  of  that  bone.  The  arrangement  and  proportions 
of  these  two  bones  are  more  like  those  which  obtain  in  Hydro- 
phasianus  than  in  any  other  genus  with  which  I  have  compared 
Rhynchcea. 

Rhynchcea  is  particularly  unlike  Scolopax  and  Gallinago  in  this 
region  of  the  skull :  for  in  those  two  genera  the  much  more  com- 

pletely fused  lachrymal  and  ectethmoids  form  a  massive  plate  of 
bone  which  extends  downwards  to  join  the  posterior  wall  of  the 
orbit  at  the  squamosal. 

This  wall  of  bone  bounding  the  orbit  below  is  thicker  in 
Scolopax  than  in  Gallinago.  This  junction  of  the  ectethmoids 
with  the  posterior  wall  of  the  orbit  may  perhaps  be  correlated  with 
the  fact  that  in  the  Snipe  and  Woodcock  the  organ  of  hearing,  as 
is  well  known,  and  duly  referred  to  by  Dr.  Blanford  in  character- 

izing the  groups  and  subfamilies  of  the  Limicolae1,  has  come  to  lie 
directly  beneath  the  orbit.  This  is  a  further  difference  between 

the  true  Snipes  and  the  wrongly  called  Painted  "  Snipe  "  ;  for  in 
Rhynchcea  the  auditory  cavity  is  quite  normal  in  its  position.  A 

shortening  of  the  quadrato-jugal  arch  also  follows  this  shifting  of 
the  auditory  organ  ;  in  Rhynchcea  this  bone  is  much  longer  than  in 
its  erroneously  supposed  allies  Scolopax  and  Gallinago.  I  may 
finally  remark  that  the  interorbital  septum  is  much  more  fenes- 

trate in  Rhynchcea  than  in  Gallinago  or  Scolopax ;  in  the  latter 
genus,  indeed,  it  is  almost  complete. 

Vertebral  Column  and  Ribs. 

The  cervical  vertebra  of  Rhynehaa  are  exceptionally  lew  for  a 
Limicoline  bird.  There  are  only  fourteen,  instead  of  the  usual 
fifteen.     But  in  this  feature  RhyncTuea  agrees  with   Scolopax  and 
Gallinago.  Of  these,  the  last  two  bear  movable  incomplete  ribs, 
that  borne  by  the  last  of  the  series  being,  as  is  usual,  much  larger 
than  that  which  precedes.  Then  follow  six  free  dorsal  vertebrae, 
all  of  which  are  provided  with  complete  ribs  reaching  the  sternum. 
Of  these  the  first  five  pairs  are  provided  with  uncinate  processes. 

The  first  of  the  lumbar  vertebra-  possesses  an  incomplete  pair  of  ribs. 
which,    as  well  ai   1b<-  pair   in    front,  an-    overlapped    by   the    ilia 
There  are  seven  free  caudal  vertebra  in  addition  to  the  pygoetyle. 

Patina  ol  British  India:   Birds,  vol.  i\.  p.  383. 
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Sternum  and  Shoulder- Girdle. 

Tie  sternum  among  Limicoline  birds  shows  some  variability  as 
to  the  number  of  notches  present.  We  find  sterna  of  closely 
allied  forms  which  have  respectively  two  and  four  notches.  It  is 
not  therefore  of  great  importance  to  note  that  in  Bhynchcea,  as  in 

GaUinago  ccelestis  and  ScoJopax,  the  sternum  is  but  two- notched. 
It  seems  to  be  rather  narrower  than  is  often  the  case  ;  but  in  spite 
of  this  the  two  coracoids  do  not  overlap,  or  even  come  into  contact 
at  their  articulation  with  its  anterior  border.  The  spina  externa 
is  small  and,  as  in  other  limicolous  birds,  the  spina  interna  is  not 
present.  Of  some  systematic  importance  is  the  fact  that  the 
clavicles  articulate  with  the  acrocoracoid  and  the  acromion  only, 
and  not  with  the  procoracoid.  The  typical  Limicoline  birds  possess 
all  three  articulations  ;  it  is  only  some  of  the  aberrant  groups,  such 
as  the  Thinocoridae  and  the  Parridae,  which  agree  with  Ehynchcea  in 
this  fact  of  structure. 

But  neither  in  the  sternum,  pelvis,  or  appendicular  skeleton 
are  there  such  wide  differences  from  Scolopax  and  GaUinago  as  are 
shown  in  the  skull. 

5.  On  some  Anatomical  Differences  between  the  Common 

Snipe  (GaUinago  ccelestis)  and  the  Jack  Snipe  (Galli- 

nayo  gallinula).  By  Frank  E.  Beddard,  M.A.,  F.R.S., 

Vice- Secretary  and  Prosector  to  the  Society. 

[Received  December  3,  1901.] 

(Text-figures  64-69.) 

As  is  well  known,  the  Jack  Snipe  differs  from  the  Common 
Snipe  of  this  country  in  the  fact  that  it  lias  only  twelve  rect rices 
and  a  double-notched  sternum  ;  whereas  G.  ccelestis  has  fourteen 
rectrices  and  a  sternum  with  only  a  single  pair  of  notches.  The 

sterna  have  been  figured  by  Seebohm  l,  and  the  facts  have  been 
noted  by  many  previous  observers,  such  as  Macgillivray,  Tarrell, 
Newton,  and  others. 

Prof.  Garrod,  who  dissected  examples  of  both  species,  found  such 
characters  as  he  examined  to  be  identical,  excepting  of  course  the 
two  features  already  mentioned. 

With  regard  to  the,  sternum,  I  may  observe  that  one  side  (the 
left)  of  that  bone  in  a  skeleton  of  G.  ccelestis  that  1  examined  had  a 
small  oval  foramen,  in  addition,  of  course,  to  the  lateral  notch.  It 
is,  however,  to  the  skull  and  the  windpipe  that  I  wish  to  direct 
attention  in  the  present  communication.  Both  of  these  portions 
of  the  body  offer  easily  recognizable  differences  in  the  two  birds 
under  consideration. 

In  the  skull  the  much  greater  length  of  the  beak-region  in  the 

!  'The  Geographical  Distribution  of  the  Family  Cbaradriidae'  (London,  1887), 
pp.  481  &  485. 
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Common  Snipe  is  a  distinguishing  feature,  but  one  which  is  well 
known  :  also  the  fact  that  in  both  birds,  as  in  many  Liraicoline 
types  (e.  g.  Scolojmx,  Tringa),  the  extremities  of  the  premaxillaries 
and  dentary  bones  are  covered  with  a  honeycomb-like  reticnlation 
of  the  surface  of  the  bone  in  correspondence  with  a  pitting  of  the 
horny  beak.  This  is  rather  more  developed  in  G.  ccelestis  than  in 

G.  ijalUmda  ;  the  pitting  extends  farther  back  in  the  former  species1. 
The  chief  difference  between  the  two  Snipes  observable  on  the 

dorsal  aspect  of  the  skull  concerns  the  nasal  bones.  Both  are  of 
course  schizorhinal  ;  but  while  G.  ccelestis  is  typically  so,  the 
space  between  the  two  parts  of  that  bone  gradually  diminishing  to 

a  mere  chink.  G.  gaUinula  shows  the  same  "  attempt "  at  holorhiny 
which  occurs  in  Rhynchcea,  Hydrophasianus,  and  some  other 
Liraicoline  birds  ". 

Text-fi>.  64. Text-fig.  65. 

F.M. F.M. 

Text-fig.  64.— Baee  of  the  skull  of  the  Common  Snipe  I  Gallmagocalestis).     x  3. 
F.M.,  foramen  magnum. 

Text-fig.  66.— Base  of  the  skull  of  the  Jack  Snipe  {Gallinago gattinttla).     x  3. 
F.M.,  foramen  magnum. 

( )n  the  under  surface  of  the  skull  two  structural  features  can 

1  Beyond  the  symphysis  in  the  lower  jaw. 
-  This  fact,  of  courne,  lessens  the  value  <>i'  the  character  aa  ■  point  of 

difference  between  Rhynchaa  and  it-  luppoaed  alliei  Gallinago  and  acolopax. 
>v,-  my  paper  upon  the  Brat-named  bird,  P.  '/..  >'■■  1901, vol.  ii.  p.  •">'.•!-',  where trucuir.il  peculiarity  is  further  referred  to. 
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be  noted  which  serve  further  to  distinguish  the  two  species.  In 
GalKnago  cmlestis  the  foramen  magnum  is  somewhat  heart-shaped, 
but  also  constricted  in  the  middle,  which  gives  to  it  an  appearance 

Text-tig.  66. Text-tig.  67. 

Text-fig.  66. — .Skull  of  the  Common  Snipe  (G.  caelestis),  lateral  aspect,     x  2. 
A,  external  auditory  meatus. 

Text-fig.  67. — Skull  of  the  Jack  Snipe  (G.  gallinula),  lateral  aspect,      x  2. 
A.  external  auditory  meatus.       j      B,  interorbital  foramina. 



1901."  I  OMMOW    VXD  JACK  SNIPES.  599 

very  different  from  that  shown  by  the  quite  heart-shaped  foramen 
magnum  of  G.  gallinula.  Moreover,  the  foramen  in  the  first- 
named  bird  is  slightly  longer  than  it  is  broad,  while  the  reverse 
is  the  case  in  G.  gallinula.  This  very  striking  difference  is  showu 
in  the  drawings  (see  text-figures  64  &  65,  p.  597).  A  more  striking 
difference,  perhaps,  is  shown  in  the  condition  of  the  maxillo- palatine 
plates  in  the  two  birds.  En  both  species  the  plates  in  question  are 
firmly  ankylosed  to  the  palatines  without  a  trace  of  division. 
But  while  in  G.  coelestis  these  projecting  plates  are  thin  and  bent 
downwards  at  the  free  edge,  they  are  large  swollen  bullae  in  the 
Jack  Snipe. 

A  final  difference  in  the  skull  structure  of  these  two  birds 

appears  to  me  to  be,  although  but  slightly  marked,  of  some  little 
importance.  It  is  well-known  that  the  Scolopacinae  differ  from 
other  Limicoline  birds  in  the  fact  that  the  auditory  meatus  Lies 
below  the  orbit,  and  even  rather  in  front  instead  of  rather  behind 
it  as  is  the  more  normal  arrangement  in  birds.  Gallinago  coelestis 
shows  in  this  character  the  typical  Scolopacine  arrangement ;  but 
in  the  species  G.  gallinula  the  auditory  meatus  is  definitely 
although  slightly  farther  back,  and  thus  approaches  the  more  usual 
ornithic  arrangement.  This  is  quite  obvious  when  the  skulls  are 
placed  one  below  the  other,  or  side  by  side  as  in  the  sketches  (text- 
tigs.  66,  67,  p.  598). 

It  becomes  a  matter  of  interest  to  enquire  how  these  various 
characters  apply  when  the  genus  Scolopax  {sensu  strictiore)  is  taken 
into  account.  The  skull  of  the  Woodcock  (S.  rustictda)  is 
considerably  more  massive  than  that  of  the  Common  Snipe  ;  but 
apart  from  that  it  agrees  very  closely  with  the  skull  of  Gallinago 
cask  8tig,  The  position  of  the  external  auditory  meatus  is  precisely 
as  it  is  in  that  Snipe.  The  foramen  magnum  is  of  exactly  the 
same  form,  though  the  occipital  foramina  are  rather  farther  away 
from  the  foramen  magnum  than  is  the  case  with  either  of  the  two 
species  of  Snipe. 

The  schizorhiny  of  Scolopax  rusticula  is  as  pronounced  as  in 
Gallinago  coslestie,  and  therefore  more  pronounced  than  in 
G.  gallinula.  The  maxillo-palatiue  plates  in  the  Woodcock  are  so 
much  reduced,  that  there  is  hardly  the  slightest  projection  of  bone 
that  can  be  identified  with  them.  This  state  of  affairs  is  in 

nality  an  exaggeration  of  what  is  to  be  seen  in  the  skull  of 
G.  ccelestie,  where  the  bones  in  question  are  narrow  shelf-like 
processes.  The  large  swollen  bulla?  of  G.  gallinula  are  almost 
equally  different  from  the  maxillo-palatines  of  both  Woodcock  and 
Common  Snipe. 

The  syrinx  of  Gallinago  gallinula  is  represented  in  the  accom- 

panying drawings  (text-tigs.  68,  69,  p.  600),  from  which  it  will  be 
Been  that  it  is  very  different  in  detail  from  that  of  G.  cosltstit. 
The  difference  is  mainly  caused  by  the  laterally  bowed  syringeal 
semirings  at  the  commencement  of  that  organ,  which  cause  the 
syrinx  to  project    at    this    point    very  far   beyond    the  level   of   the 
trachea.     Thu  is,  of  course,  merely  an  exaggeration  of  the  usual 
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■ 

fm^ 

Syrinx  of  Gallinago  gallinula  J ,  front  view.     X  3. 

B,  extrinsic  syringeal  muscles.      |       C.  intrinsic  
muscles. 

Text-fig.  69. 

Syrinx  of  G.  gallinula  6  ,  lateral  view.     X  3. 

A.  C.  two  parts  of  intrinsic  syringeal  muscl
e. 

B,  extrinsic  syringeal  muscle. 
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structure  of  the  avian  syrinx,  but  it  is  so  far  a  valid  distinction 
between  the  two  species  of  Snipe.  The  protuberance  of  this  part 
of  the  syrinx  is  further  increased  by  the  considerable  development 
of  the  intrinsic  syringeal  muscles.  In  Gallinayo  coelestis  these 
muscles  are  thin  and  narrow  slips,  which  are  attached  to  the 
membranous  interval  between  the  first  two  syringeal  rings  ;  these 
band-like  muscles  are  so  slightly  marked  that  they  are  not  visible 
in  a  badly  preserved  syrinx  of  that  bird  which  I  have  in  my 

possession. 
G.  gallinula  shows  the  greatest  contrast  in  these  muscles.  In 

the  first  place,  it  has  distinctly  two  pairs  of  intrinsic  muscles. 
I  do  not  think  that  the  existence  of  huo  pairs  of  intrinsic  syringeal 
muscles  has  been  recorded  in  any  other  genus  of  Limicoline  birds. 
In  any  case  it  is  certain  that  the  majority  of  the  genera  have  either 
a  single  pair  only  of  intrinsic  muscles,  or  that  these  muscles  are 
entirely  absent.  This  comparatively  complex  musculature  of 
G.  gall  inula  is  to  be  seen  in  the  accompanying  drawing  (text-fig.  69, 
p.  6U0),  which  represents  a  lateral  view  of  the  syrinx.  It  will  be 
noticed  from  that  drawing  that  the  most  purely  lateral  in  position 
of  the  two  muscles  is  the  larger  and  that  it  spreads  out  in  a  fan- 
shaped  way  at  its  insertion.  Which  of  the  two  muscles  corre- 

sponds to  the  single  one  of  G.  ccelestis  does  not  seem  to  be  so 
certain  ;  but  I  am  inclined  to  regard  the  larger  of  the  two  muscles 
as  the  one.     The  other  muscle  lies  more  posteriorly. 

Now  of  all  the  features  that  have  been  dwelt  upon  in  comparing 
G.  ccelestis  and  G.  gaUinula,  the  syrinx  of  Scolojiax  rusticula  most 
nearly  resembles  that  of  the  Common  Snipe,  G.  ccelestis.  I  need 
not  enter  into  details  since  the  drawings  illustrating  a  former 

paper '  clearly  show  the  closeness  of  the  correspondence ". 

The  few  points  with  which  I  have  dealt  in  the  present  communi- 
cation obviously  reopen  the  question  of  generic  separation  among 

the  members  of  this  large  genus  Scolopax  or  subfamily  Scolopacinse3. 
Mr.  Seebohm  sfands  at  the  one  extreme  of  ornithological  opinion, 

since  he  includes  all  the  2'S  species  of  Snipe  and  Woodcock  in  the 
genus  Scolopax,  though  admitting  possible  subgeneric  divisions. 
On  the  other  hand,  many  persons  separate  Gallinayo  (Snipe)  from 
Scolopax  (Woodcock),  while  others  retain  Limnocryptes  for  the 
Jack  Snipe  and  still  further  subdivide  generically  the  remaining 
members  of  the  group. 

So  little  is  known  at  the  present  time  concerning  the  anatomy 
of  the  numerous  species  of  birds  which  are  undoubtedly  Snipes  or 
Woodcocks,  that  it  is  really  premature  to  attempt  any  final  settle- 

ment of  the  question.  1  have  not  attempted  to  prejudge  it  in  the 
foregoing  pages,  and  have  therefore  used  Gallinago  for  the  Snipes, 

1  Above,  p.  588. 

'  .Since  reading  tliis  paper  1  find  that  it  a  only  the  mule  Jack  Snipe  which 
hats  the  more  complex  syrinx  ;    the  syrinx  of  the  female  is  like  thai  of  the  male 

.nil  with  bui  a  tingle  pair  of  slender  mueoloa 
Prom  which  Bhynchaa  ii  ofoourte  to  be  removed 
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as  I  think  that  the  prevailing  opinion  is  in  favour  of  retaining; 
that  genus.  Now,  however,  I  may  be  allowed  to  point  out  that 
in  the  three  Scolopacine  birds  considered  in  the  present  com- 

munication the  line  of  division  is  rather  between  the  Jack  Snipe 
and  the  remaining  two,  than  between  the  Snipes  and  the  Woodcock. 
I  would  rather,  in  fact,  refer  Gallinago  ecelestis  to  the  genus 
Scolopcuv,  retaining  Galliaago  for  G.  gattinula. 

6.  On  the  Collection  of  Birds  made  by  Dr.  A.  Donaldson 

Smith  on  his  last  Expedition  to  Lake  Rudolf  and  the 

Nile.     By  R.  Bowdler  Sharpe,  LL.D.,  F.Z.S.,  &c. 

[Received  November  lfi.  1901.] 

(Plate  XXXVI.1) 

Dr.  Donaldson  Smith's  adventurous  jouruey  may  be  traced  on 
the  excellent  map  which  accompanies  his  paper  in  the  '  Geo- 

graphical Journal 'for  December,  1900  (vol.  xvi.  pp.  600-624). 
A  remarkable  point  of  interest  for  Ornithologists  is  that  insisted 
upon  by  the  traveller,  namely,  that  on  reaching  the  Omo  River  he 
found  a  great  change  in  the  aspect  of  the  Fauna.  This  is  confirmed 
by  the  species  of  birds  which  he  obtained  on  the  marches  between 
the  Mursu  country  and  the  Nile.  A  West- African  element,  already 
known  to  exist  on  the  Upper  Nile  through  the  collections  made 
by  Emin  Pasha  at  Redjaf  and  Lado,  was  here  traceable  farther 
eastward  to  the  Omo  River,  as  proved  by  such  species  as  Platystira 
aJbifrons,  Gossypha  verticalis,  Lybius  cequatorialis,  and  Gossypha 
omoensis,  a  near  ally  of  G.  giffa/rdi  of  the  Niger.  A  species 
of  Barbet  (Erythrobucco  rolleti)  was  obtained  near  the  Nile,  to 
which  region  it  seems  to  be  strictly  confined,  as  is  probably  also 
Grateropus  tenebrosus.  A  certain  Abyssinian  element  is  also  present 
among  the  birds  collected  between  the  Omo  and  the  Nile,  viz., 
Cryptorhma  afra,  Oriolus  auratus  (vice  O.  notatus),  Laniarius 
eryihrogaster,  Lybius  abyssinicus.  On  the  other  hand,  a  number  of 
Somali-land  and  East-African  forms  extend  beyond  the  Omo  River 
district,  with  a  slight  admixture  of  Uganda  species.  Perhaps  the 
most  remarkable  of  these  is  Phyllostroplms  strepitans,  an  East-Coast 
Bulbul,  u?  which  examples  were  obtained  by  Dr.  Donaldson  Smith, 
which  1  have  not  been  able  to  distinguish  from  the  typical  form. 
On  the  Omo  River,  likewise,  the  species  of  Heterhyphantes  is  //. 
melano.vanthus,  which  is  the  East-African,  not  the  West-African 

form.  Ploee'tpasscr  doitaldsoni,  a  remarkable  new  species  discovered 
by  Dr.  Donaldson  Smith  on  his  first  expedition,  appears  to  be 
confined  to  the  hilly  region  near  Lake  Stefanie. 

Francolinus  granti. 

Francolinus  granti  Hartl. :  Sharpe.  Hand-1.  B.  i.  p.  2ii  (1899); 

1  For  explanation  of  the  Plate,  see  p.  622. 
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id.  antea,  p.  315  ;  Eeichenow,  Yog.  Afrikas,  Bd.  i.  p.  490  (1901) ; 
Grant,  Ibis,  1900,  p.  334,  1901,  p.  299;  id.  &  Eeid,  Ibis,  1901, 

p.  698. 
a.    6  ad.     Near  Okatela  Villages,  Feb.  26,  1900. 

VlNAGO  WAALIA. 

Vinago  waalia  (Gm.) ;  Sharpe,  antea,  p.  314 ;  Eeichenow,  Vog. 

Afrikas'^  i.  p.  392  (1901) ;  Grant,  Ibis,  1900,  p.  331,  1901,  p.  298  ; id.  &  Eeid,  *.  c.  p.  695. 
a.    cJ  ad.     Omo  Eiver,  Dec.  23,  1899. 

TURTUR  SEMITORQUATUS. 

Turtur  semitorquatus  (Biipp.);  Eeichenow,  Vog.  Afrikas,  i. 
p.  409  (1901);  Grant,  Ibis,  1900,  p.  332,  1901,  p.  298  ;  id.  & 
Eeid,  t.  c.  p.  696  ;  Sharpe,  antea,  p.  315. 

a.  Ad.     Omo  Eiver.  Dec.  23,  1899. 

HOPLOPTBBTTS  SPTNOSUS. 

ffoplopterus  sjjinosus  (L.) :  Salvad.  Mem.  Accad.  Torino,  (2)  xliv. 
p.  563  (1S94  ;  Gurat) ;  Sharpe,  P.  Z.  S.  1895,  p.  514  :  Peel,  Somali- 
land,  p.  331;  Eeichenow,  Vog.  Afrikas,  p.  186  (1900);  Grant, 

Ibis.'  1900,  p.  328,  1901,  p.  297. a.    d  ad.     Lake  Eudolf,  Dec.  10,  1899. 

+-Helodromas  OCHROPUS. 

Helodromas  ochropus  (L.)  ;  Sharpe,  Cat.  B.  Brit.  Mus.  xxiv. 
p.  437  (1896);  Peel,  Somali-land,  p.  332;  Grant,  Ibis,  1900, 
p.  329;  id.  &  Eeid,  Ibis,  1901,  p.  692. 

Totanus  ocliropus  (L.) ;  Eeichenow.  Vog.  Ostafr.  i.  p.  222  (1900). 
a.    2  imm.     Jira,  Oct,  26.  1899. 

EniNOPTILUS  OIINX'TUS. 

Rhinoptilus  cinctus  (Heugl.)  ;  Sharpe,  Hand-1.  B.  i.  p.  170 
(1899):  id.  antea,  p.  314:  Eeichenow,  V<ig.  Afrikas.  i.  p.  160 
( 1 900). 

<>.  Ad.     ESdjo,  2100  feet,  Feb.  20,  1900. 

.Meliek.vx  qabar. 

Mwronimu  gabar  (Daud.)  ;  Sharpe,  antea,  p.  312  ;  Eeichenow, 

Vcig.  Afrikas,  'i.  p.  565  (1901);  Grant,  Ibis,  1900,  p.  319;  id. &Eeid,  Ibis,  1901,  p.  682. 
a.    5  ad.     Magois  country,  Jan.  25,  1900. 

Lophoaetus  occipitalis. 

Luphoaittis  ooeipitaUa  (Daud.) ;  Salvad.  Mem.  It.  Accad.  Sci.  Tor. 
(2)  xliv.  p.  553  :  Peel,  Somali-land,  p.  326  ;  Eeichenow ,  Vog. 
Afrikas,  i.  p.  582;  Grant,  Ibis,  1900,  p.  321,  1901,  ]».  29:',. 

«.  (Head.) 
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Cerchneis  NAUMANNI. 

Cerchneis  nawmanni  (Fleisch.)  ;  Beichenow.  Vog.  Af'rikas,  i. 
p.  644  (1901):  Grant,  Ibis,  1901,  p.  294. 

Cerchneis  cenchris,  Hawker,  Ibis,  1899,  p.  79. 
a.    6  ad.     Jira,  Oct.  23,  1899. 
This  is  a  very  old  male  of  the  Lesser  Kestrel,  in  somewhat 

worn  plumage,  and  doubtless  on  its  southward  journey.  On  com- 
paring the  series  of  0.  nawmanni  and  C.  peMnensis  in  the  British 

Museum  Collection,  I  am  still  of  opinion  that  the  latter  must  be 
kept  distinct,  although  it  may  not  be  more  than  a  race.  The 
African  specimens  mentioned  by  Mr.  Gurney  in  his  critique  of 

my  first  volume  of  the  'Catalogue'  (Ibis,  1881,  p.  471)  may  after 
all  be  C .  pelcinensis,  which  is  just  as  likely  to  occur  in  Africa  as 
Eryihropm  amurensis.  In  fact,  1  now  consider  that  the  male 
Lesser  Kestrel  procured  by  Dr.  Hiudeat  Machakos  (cf.  Ibis,  1898, 
p.  583)  is  C.  pekinensis,  and  not  0.  nawmanni,  as  the  lesser  wing- 
coverts  are  commencing  to  become  grey.  It  is,  how  ever,  somewhat 
difficult  to  decide,  as  the  individual  still  retains  some  traces  of 
immaturity. 

ASIO  NISUELLA. 

Asio  nisuella  (Daud.) ;  Sharpe,  Hand-list  B.  i.  p.  200  (1899)  ; 

Beichenow,  Ar6g.  Af'rikas,  i.  p.  659  (1901). 
a.  2  af'-  Hills  between  Lakes  ̂ tefanie  and  Rudolf,  Dec.  8, 

1899. 

Bubo  abyssinicus. 

Buho  abyssinicus  (Guer.) ;  Sharpe,  Ibis,  1898,  p.  289  ;  id.  Hand-1. 
B.  i.  p.  283  (1899). 

Asio  ahyssinicus,  Beichenow,  Arbg.  Afrikas,  i.  p.  661  (1901). 
a.    2  ad.     Lake  Eudolf,  Dec.  9,  1899. 
This  is  a  very  dark  specimen  and  very  rufous  in  tint,  but  seems 

to  me  to  be  of  the  same  species  as  the  birds  from  Jifa  Uri  in 
Somali-land  obtained  by  Mr.  Hawker.  The  exact  status  of  the 
species  remains  to  be  determined,  and  it  is  desirable  that  the  type- 
should  be  compared.  Professor  Beichenow  considers  that  it  is  an 
Asio  ;  but  the  wing-formula  given  by  him  does  not  agree  with  that 
of  any  one  of  our  series,  the  4th  primary  being  of  about  the  same 
length  as  the  2nd  and  3rd,  while  the  1st  is  much  shorter  than  the 
5th,  and  is,  in  fact,  about  equal  in  length  to  the  long  inner 
secondaries. 

Bubo  lacteus. 

Bubo  lacteus  (Temm.) ;  Shelley,  Ibis,  1885,  p.  392  ;  Oust.  Bibl. 
Hautes-Etudes,  xxxi.  Art.  10,  p.  3  (1886) ;  Salvad.  Mem.  Accad. 
Torino,  (2)  xliv.  p.  550  (1891 ;  Warandab)  ;  Sharpe,  P.  Z.  S.  1895, 

p.  503  ;  id.  Hand-1.  B.  i.  p.  283  (1899)  ;  Peel,  Somali-land,  p.  323 ; 
Beichenow,  V6ff.  Afrikas,  i.  p.  650  (1901):  Grant,  Ibis,  1900, 
p.  319,  1901,  p.  292 ;  id.  &  Eeid,  t.  e.  p.  680. 

a.    o*  ad.     Omo  Biver,  Dec.  29,  1899. 



iOOl.J  IKoM    LAKE   HinohK   AND  TIlK  NILE.  605 

Scops  lbugotis. 

Scops  leucotis  (Teinm.) ;  Salvad.    Mem.  Acead.  Torino,  (2)  xliv. 
p.  .351  (1894;  Duxi  Katahel);  Sharpe,  Hand-1.  B.  i.  p.  287  (1899). 

Asio  leucotis,  Reichenow,  Vog.  Afrikas,  i.  p.  66]  (1901). 
a.    c?  ad.     Akara  country,  Feb.  21,  1900. 

G  LA  UCIDIU  M  PEB  LAT  I'M . 

Glaucidiuum  perlatum  (V.) ;  Sharpe,  P.  Z.  S.  1895,  |>.  504; 
Hawker,  Ibis,  1890,  p.  77;  Peel,  Somali-land,  p.  823 ;  Sharpe, 
Hand-1.  B.  i.  p.  298  (1890);  Reichenow,  Vog.  Afrikas,  i.  p.  674 
(1001);  Grant.  Ibis,  1000,  p.  319,  1901,  p.  292;  id.  &  Reid, 
t.  c.  p.  080. 

a,  6.    J?  ad.     Mursii,  Dee.  28,  1800. 

CORACIAS  GAPJRTJLU8. 

Coracias  yarrulm  L. ;  Salvad.  Mem.  Acead.  Torino,  (2)  xliv. 
p.  554(1894;  Warandab);  Lort Phillips,  Ibis,  1896,  p.  74;  Peel, 
Somali-land.  p.  323;  Sharpe,  Hand-1.  B.  ii.  p.  47  (1900). 

a,  6.    6  $  ad.     Jira,  Oct.  23,  1800. 
The  female  has  a  much  smaller  bill  than  the  male. 

Coracias  abtssinicus. 

Coracias  abyssinicus  Bodd. ;  Sharpe,  Hand-1.  13.  ii.  p.  40  (1900)  ; 
Grant.  Ibis,  1000,  p.  317,  1901,  p.  29]  ;  id.  &  Reid,  t.  c.  p.  678. 

a.  Ad.     Akara  country,  Feb.  12,  1000. 

ISPIDINA  PICTA. 

Ispidina  picta  (Bodd.);    Sharpe,  P.  Z.  S.  1805,  p.  407;  Peel, 
Somali-laud.  p.  323  ;  Sharpe,  Hand-1.  B.  ii.  p.  54  (1000). 

a.  Ad.  ;  5.    2  ad.     Omo  River,  Dec.  28,  1899. 

Halo  ion  semicerulea. 

Halcyon  semicccrulea,  Oust.  Bibl.  Haul. -Etudes,  xxxi.  Art.  10, 
p.  4  (  L886);  Salvad.  .Mem.  Acead.  Torino,  (2)  xliv.  p.  553  (1894)  ; 
Sharpe,  P.  Z.  8.  1895,  p.  407;  Peel,  Somali-land,  p.322;  Sharpe, 
Hand-1.  B.  ii.  p.  57  (1900);  Grant.  Ibis,  linin.  ,,.  317,  1901, 
p.  291  ;  id.  &  Reid,  l.  c.  p.  077. 

a.    6  ad.     Lario,  March  1,  1900. 

Halctos  ohelk  utensib. 

Halcyon  chelicutensis  (Stanl.);  Oust.  Bibl.  Haut.-Etudes, 

wvi.  Art.  L0,  p.  3  (1886);  Sharp.-.  P.  Z.  S.  1895,  p.  497; 
Elliot,  Field  Coluinb.  Mus.  i.  no.  2,  p.52;  Hawker,  Ibis,  1899, 

p.  7<-'-.  Peel,  Somali-land,  p.  322;  Sharpe,  Hand-1.  B.  ii.  p.  57 
(1900);  Grant,  Ibis,  1900,  p.  317,  1901, p.  291;  id.  &  Reid,  t.c. 
I>.  678. 

a.   y  ad.     Magoia  country,  Jan.  21,  L900. 

Peoo.  Zool.  Soo. — 1901,  Vol.  II.  \...  XL.  LU 
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Halcyon  cyawolettous. 

Halcyon  eyanoUucus  (V.) ;  Sharpe,  Hand-1.  B.  ii.  p.  57  (1900). 
a.  6  ad.     Omo  ltiver,  Dec.  22,  1899. 

b.  d  ad.     Mursu  country,  Dec.  29,  I89(J. 

Btcanistes  cristatus. 

Bycanistes  crigtatus (Biipp.) ;  Sharpe,  Hand-1.  B.  ii.  |>.  69  ( L900); 
Grant,  Ibis,  .1900,  p.  316. 

a.    ?  ad.     Omo  River,  Dec.  22,  1899. 

LOPHOOEBOS  NASUTUS. 

Lophoceros  aaautas  (Linn.) ;  Sharpe,  liaud-1.  B.  ii.  p.  68  (1900) ; 
Grant,  Ibis,  1900,  p.  315,  1901,  p.  291 ;  id.  &  Keid,  t.  c.  p.  675. 

a.    2  ad.     Magois  country,  Jau.  28,  1900. 

IllRISOR  ERYTHRORHYNCHUS. 

Irrieor  erythrorhynehus  (Lath.) ;  Shelley,  Ibis,  1885,  p.  395 ; 

Sharpe,  P.Z*S.  1895, p. 500;  Lort Phillips, Ibis,  1896,  p. 72;  Elliot, Meld  Columb.  Mus.  i.  no.  2,  p.  54;  Hawker,  Ibis,  1899,  p.  76  ; 

Sharpe.  Hand-1.  B.  ii.  p.  71  (1900);  Peel,  Somali-land,  p.  321; 
Grant,  Ibis,  1900,  p.  314, 1901,  p.  290;  id.  &  Eeid,  t.  c.  p.  674. 

a.  S  'id.     Mursu  country,  Dec.  30,  1899. 
b.  S  ad.     Mursu  country,  Jau.  2,  1900. 

MELITTOPHAGUS  CYANOST1CTUS. 

Melittophagus  cyanostictus  (Cab.) :  Sharpe,  Hand-1.  B.  ii.  p.  237 

(1900);  id.  antea,'y.  311. Melittophagus  sharpei,  Grant,  Ibis,  1900,  p.  313,  1901,  p.  29D  ; 
id.  &  lieid,  t.  c.  p.  672. 

a,  b.  Ad.     Akara  country,  Feb.  12,  1900. 

Melittophagus  bullocki. 

Melittophagus  bullocki  (V.);  Sharpe,  Hand-1.  B.  ii.  p.  73  (1900) ; 
Grant,  Ibis,  1900,  p.  313. 

a,  b,  c.  3  ad.;  d.  £  fid.  Magois  country,  Feb.  2-3,  1900, 

Melittophagus  ekjenatus. 

Melittophagus framatus  (Harfcl.);  Sharpe,  Hand-1,  B.  ii.  p.  73 
(1900);  Grant,  Ibis,  1900,  p.  313. 

a.    J  ad.     Magois  country,  Feb.  3,  .1900. 

Merops  nubicus. 

Merops  nubicus  Gin. ;  Shelley,  Ibis,  1885,  p.  397  ;  Oust.  t.  c. 
p.  4  ;  Salvad.  Mem.  Accad.  Torino,  (2)  xliv.  p.  552  (1894) ;  Lort 
Phillips,  Ibis,  1896,  p.  73  ;  Sharpe,  Hand-1.  B.  ii.  p.  75  (1900) ;  Peel, 
Somali-land,  p.  321 ;  Grant,  Ibis,  1900,  p.  314,  1901,  p.  290  ;  id.  & 
Eeid,  t.  e.  p.  673. 

".  h.  J  ad. ;  r.  2  ad.     Mursu  country,  Jan.  1,  1900. 
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SCOTORNIS  CLIMACURTTS. 

Xcotornis  climacurus  (Vieill.) ;  Grant,  Ibis,  1900,  p.  312,  1901, 

p.  290. 
a.    $  •     Fort  Berkeley,  March  28,  1900. 

M.URODl'PTERVX  MACRODIPTERUS. 

Macrodypteryx  macrodipterus  (Afzel.)  ;  Hartert,  Cat.  B.  Brit. 

Mus.  xvi.'p.  594  (1892). 
a.    2  •     Magois  country,  Feb.  4,  1900. 

COLIUS  LEUCOTIS. 

Colius  leucotis  Biipp.  ;  Oust.  t.  c.  p.  3  ;  Salvad.  Mem.  B.  Ac-cad. 
Sci.  Tor.  (2)  xliv.  p.  552;  Peel,  Somali-laud,  p.  320 ;  Sharpe,  Hand-1. 
B.  ii.  p.  145  (1900);  Grant,  Ibis,  1900,  p.  310,  1901,  p.  289  :  id. 
&  Beid,  t.  c.  p.  G70. 

«,  b.    S  2  ad.     Omo  Biver,  Dec.  24,  1899. 
c.    2  ad.     Mursu  country,  Dec.  28,  1S99. 

Colius  jlu.'rurus. 

Colius macrurus  (Linn.)  ;  Sharpe,  Haud-1.  13.  ii.  p.  146  (1900) ; 
id.  antea,  p.  311;  Grant,  Ibis,  1901,  p.  289;  id.  &  Beid,  t.  c. 

p.  670. 
a,  b.    2  ad.     Lake  Budolf,  Dec.  9,  1899. 

TURACUS  LEUCOLOPRTS. 

Turacus  hucoloplim  (Heiigl.) :  Sharpe,  Hand-1.  B.  ii.  p.  153 
(1900). 

a,  b.    S  2  ad.     Fort  Berkeley,  March  10,  1900. 
SCHIZORHIS  ZONURA. 

Schizorhis  zonura  Biipp. ;  Sharpe,  Hand-1.  B.  ii.  p.  154  (1900)  ; 
Grant,  Ibis,  1900,  p.  309. 

a.    $  ad.     Lukoyo,  2000  ft.     March  10,  1900. 
Centropus  8UPBROILIOBU8. 

Centropus  superciliosus  H.  &  E.  ;  Sharpe,  P.  Z.  S.  1895,  p.  494  ; 
Lort  Phillips,  Ibis,  1806,  p.  75;  Peel,  Somali-land,  p.  320: 
Sharps,  Hand-1.  B.  ii.  p.  168  (1900) ;  Grant,  Ibis,  1900,  p.  310, 
li)i»],  p.  289  ;  id.  &  Beid,  /.  c.  p.  670. 

a.    2  ad.     Lake  StePauie,  Nov.  25,  1899, 

I  NDIOAXOB  INDICATOR. 

Indicator  indicator  (Gin.);  Sharpe,  antea.  p.  309  ;  id.  Hand-1.  15. 
ii.  p.  176  (lOiKi);  Grant  &  Beid,  Ibis,  1901.  p.  067. 

a.  ?  ad.     Omo  River,  Dec.  22,  L899. 
b.  ($  ad.     Magois  country,  Feb.  7,  1900. 
Bbtthbobucco  eollbti. 

Eryihrobueco   rolleti  (De  I'd.);  Sharpe,    Hand-1.    Ii.  ii.   p.   L78 
(1900). 

a,  b.    Ad.    Near  Fori  Berkeley,  Blareh  13,  L900. 
10 
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Lybius  .lqiaxobialis. 

Lybius  asquatorialis(8h.eiYej)',  Sharpe,  Hand-l.B.ii.  p.l78(190<>). 
Melanobticco  cequatorialig,  Grant,  Ibis,  1900,  p.  308. 
a.  2  ad.     Omo  River,  Dec.  22,  1899. 
b.  s  ad.     Omo  River,  Dec.  28,  1899. 
Iris  black,  eyelid  yellow. 
c.  J  ad.;  d,e,f,g.    ?.     Omo  River,  Dec.  29,  1899. 

Lybius  abyssinicus. 

Lybius  abyssinicus  (Lath.);  Sharpe,  Hand-1.  B.  ii.  p.  178  (19o0). 
Melanobucco  abyssinicus,  Grant,  Ibi.s,  1900,  p.  307  ;  id.  &  Reid, 

[bis,  1901,  p.  007. 
a.    6  ad.     Lario,  Feb.  28,  1900. 

Tjuciiol.kma  stigmatothorax. 

Tricholama  stigmatothorax  Cab.;  Shelley,  Ibi.s,  1885,  p.  .'{9-1  ; 

Sharp.'.  P.  Z.  S.  1895,  p.  493  :  Elliot,  Field" Coluinb.  Mus.  i.  no.  2, 
p.  50;  Peel,  Somali-land,  p.  320;  .Sharpe,  Hand-1.  B.  ii.  p.  170 
(1900). 

a.    6  ad.     Lake  Stefanie,  Nov.  29,  1899. 

b,c.    6  ;  d.  $  ad.     Mursn  country,  Dec.  26-31, 1899. 
e,f.    2  ad.     Magois  country,  Feb.  2,  1900. 

Babjbatuxa  centralis. 

Barbatula  chrysocoma  pt.,  Shelley,  Cat.  B.  Brit.  Mus.  xix.  p.  42 
i  L891). 

Barbatula  centralis,  Reichen.  Orn.  MB.  viii.  p.  40  (19<»<i): 
Sharpe,  Hand-1.  B.ii.  p.  181  (1900). 

a.    2  ad.     Fort  Berkeley,  March  12,  1900. 

As  Professor  Keicbenow  (J.  c.)  has  surmised,  the  specimen  d  of 

Shelley's  B.  chrysocoma  (1.  c.)  from  Kibiro  is  B.  centralis,  and  is 
of  the  same  species  as  that  now  procured  by  Dr.  Donaldson  Smith 
at  Fort  Berkeley.  It  is  distinguished  from  the  true  B.  chrysocoma 
by  its  sulphur-yellow  under  surface,  in  which  respect  it  resembles 
B,  .vanthosticta  Blundell  &  LoYat,  but  it  has  the  outer  aspect  of 
the  quills  yellow,  and  not  so  golden  as  in  B.  xanihosticta. 

THA.CB  YPHOXl'S  VERSICOLOR. 

Trachyphonus  versicolor  Hartl.  ;  Sharpe,  Hand-l.B.ii.  p.  186 

(1900).  ' 
a.  J  ad.     Mursu  country.  Jan.  2,  1900. 
b.  2  ad.     Akara  country,  Feb.  16,  19un. 

Tba<  eyphonus  boehmi. 

Trachyphonus  boehmi  F.  &  R. ;  Sharpe.  Ibis,  1892,  p.  311;  id. 
Hand-1.  B.  ii.  p.  186(1900). 

Trachyplumus  uropygialis,  Salvad.  Mem.  Accad.  Torino,  (2)  xliv. 
p.  551  (1894)  ;  Sharpe,  P.  Z.  S.  1895,  p.  493. 

a.   2  ad.     Webi  Dawa,  Oct.  3,  1899. 
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The  specimen  agrees  with  the  series  in  the  Museum  from  TVita, 

Kilimanjaro,  and  Pare.  Count  Salvadori's  diagnosis  of  his  T.  wro- 
pygialis  (Mem.  Accad.  Torino,  (2)  xlvi.  p.  551)  is  not  borne  out 
by  our  series  of  specimens,  all  of  which  have  the  lateral  upper  tail- 
coverts  crimson,  and  the  two  forms  must  be  united.  We  have  a 

specimen  of  T.  uropygialis  from  the  Webe  Shebeli,  presented  by 
Mr.  F.  Gillett. 

TKACIITPHONl'S  AKxVAUDl. 

Trachyphonus  arnaudi  (Des  Murs) ;  Sharps,  Hand-1.  B.  ii.  p.  187 
(1900). 

a.  d  ad.     Lake  Stefanie,  Nov.  29,  1899. 
b.  J  ad.     Edjo,  2100  ft.,  Feb.  2Q,  1900. 

Campotukha  stujbica. 

Gampothera  nubica  (G-m.)  ;  Sharpe,  Hand-1.  B.  ii.  p.  205  (190i»)  ; 
id.  antea,  p.  308  ;  Grant,  Ibis,  1900,  p.  304,  1901,  p.  288 ;  id.  & 
Keid,  t.  c.  p.  666. 

a.    6  ad.     Mursu  country,  Dec.  28,  1899. 
h.    <$  ad.     Mursu  country,  Jan.  2,  1900. 

Dendropicus  iiartlaubi. 

Dendropicus  zanzibari  Malh.;  Hargitt,  Cat.  B.  Brit.  Mus.  xviii. 
p.  297  (1890). 

Dendropicus  hartlaubi  Malh. ;  Beichen.  J.  f.  O.  1887,  p.  304  ; 

Sharpe,  Hand-1.  B.  ii.  p.  218  (1900). 
a.    2  ad.     Mursu  country,  Dec.  31,  1899. 

TlIRIPIAS  B0H0EK8IS. 

Thripius  sehoeasis  (Riipp.)  ;  Sharpe,  P.  Z.  S.  1895,  p.  491  :  Peel. 
Somali-land,  p.  319;  Grant,  Ibis,  1900,  p.  305.  1901,  p.  288;  id. 
&  Beid,  t.  r.  p.  066  ;  Sharpe,  Hand-1.  B. -ii.  p.  219  (1900). 

a.    2  ad.     Mursu  country,  Dec.  30,  1899. 

Brvdyorxls  pumila. 

Bradyornii  pumilus Sharpe ;  id.  antea,  p.  305  ;  id.  Hand-1.  B.  iii. 
]).  209  (1901);  Grant  &  Beid,  Ibis,  1901,  p.  643. 

a.    2  ad-     Lake  Rudolf,  Dec.  9,  1899. 
h.    £  ad.     Musha  country,  Jan.  1  1,  19U<>. 

BliPIDOBNIB  CAVIBOWDEN8IS. 

Bradyornu  havirondensis,  Neumann,  J.  f.  O.  L890,  p.  256. 

Emptdornit  havirondensis  (Cass.) ;  .Sharpe,  Hand-1.  Ii.  iii.  p.  21<» 
(1901). 

Cauinia  Jcavirondensie,  Jackson,  ll»is,  1901,  p.  94. 

a.   2  ad.     Magoia  country,  Feb.  1 1,  1900, 
h.   2  ad.     Lumin,  Feb.  24,  L900. 

Mr.  Oscar  Neumann  separates  Kavirondo  birds  Prom  the  true 

E.  temipartita  Riipp.,  of  ilu-  mountains  of  Abyssinia,  on  accounl 
of  their  mucb  purer  coloration.    I   have  n<>  Abyssinian  specimens 
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for  comparison,  but  I  must  say  that  all  the  examples  before  me 

from  Mr.  Jackson's  and  Dr.  Donaldson  Smith's  collections  seem  to 
me  to  belong  to  one  and  the  same  race,  identical  with  others  in  the 
Museum  from  the  AVhite  Nile,  Lado,  and  the  Zeraf  River  (Capt. 
H.  W.  Dunn).  Strict  comparison  will  be  necessary  with  typical 
examples  of  E.  semipartita ;  but  there  is  also  some  variation  to  be 
Been  in  the  shade  of  the  grey  on  the  rump  and  wings,  as  well  as  of 
the  orange  of  the  under  surface;  and  the  characters  of  E.  Jcavi- 
rondensi*  do  not  seem  to  me  to  be  very  forcible  ones. 

MUSCICAPA  G1USOLA. 

Museicapa  grisola  L. ;  Sharpe,  P.  Z.  S.  1895,  p.  490;  Peel. 
Somali-land,  p.  318  ;  Grant,  Ibis.  1900,  p.  173;  Sharpe,  Hand-].  B. 
iii.  p.  211  (1901). 

a.    2  ad.     Lake  Stefanie,  Nov.  29.  1899. 

Batib  obxehtalis. 

Pachyprora  orientalu  (HeugL);  Lort  Phillips,  Ibis,  189(>,  p.  70, 
1898,  p.  444;  Hawker,  Ibis,  L899,  p.  74;  Peel,  Somali-land, 

p.  317. 
BatisorietUalis(Jleug\.);  Oust.  Bibl.  Haut. -Etudes,  xxxi.  Art.  10. 

p.  5  (1888);  Sharpe,  Iland-1.   B.  iii.  p.  244  (1901);  Grant,  Ibis, 
1900,  p.  172:  id.  &  Reid,  Ibis,  1901,  p.  662. 

a.  6  ad.     Akara  country,  Feb.  21,  1900. 
b.  6  ad.     Lumin,  Feb.  24,  1900. 

PlATYSTIEA  ALBIi  1!«  )N>. 

Flatygtira  albifrom  Sharpe;   id.  Hand-1.  B.  iii.  p.  240  (1901  i 
Jackson,  Ibis,  1901,  p.  90. 

a,  b.    J  2  ad. ;  e.    $  imm.     Loker,  March  12,  1900. 
d.    2  ad.     Near  Fort  Berkeley,  March  13,  1900. 

Terpsipiione  CEISTATA. 

Terpsiphone  oristata  Sharpe;  id.  P.  Z.  S.  1895,  p.  490;  Lort 
Phillips,  Ibis,  1896,  p.  76  ;  Elliot,  Field  Columb.  Mus.  i.  no.  2, 
p.  48  ;  Lort  Phillips,  Ibis,  1898,  p.  414 ;  Peel,  Somali-land,  p.  818  ; 
Sharpe,  Hand-1.  B.  iii.  p.  264  (1900);  Grant,  Ibis.  1900    p   171 
1901 ,  p.  288 ;  id.  &  Reid,  t.  c.  p.  603. 

a.  J  ad. ;  h.    <J  imm.     Omo  River,  Dec.  23,  1899. 

Phyllosthophus  strepixans. 

Phyllogtrophut  Crepitans  Reichenow ;  Sharpe,  Hand-1  B  iii 
p.  327  (19<H). 

n.    J  ad.     Omo  River,  Dec.  23,  1899. 
b.  2  ad.     Omo  River,  Dec.  24,  1899. 
c.  Ad.     Mursu  country,  Dec.  29,  1899. 
d.  2  ad.     Mursu  country,  Jan.  2,  1900. 

These  specimens  are  very  rufous  in  tint,  and  agree  with  Captain 
Shelley's  type  of  P.  $harpei  from  Dar-es-Salaam.     This  species  he 
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has  since  identified  with  P.  strepitam  of  Reichenow;  and  J  think 
that,  ou  a  comparison  of  the  type,  P.  rufescens  of  Jiartlanh  (Orn. 
Centralbl.  1 SS^,  p.  !»1)  Mill  likewise  be  found  to  he  identical. 
My  P.  pamper  may  also  turn  out  to  he  the  same  ;  but  it  is  not  so 
rufous  in  tint  and  rather  more  of  a  vinaceous  brown ;  this  difference, 
however,  may  be  only  seasonal. 

Prosrom >tus  doos< »i  . 

Pycnonotus  dodsoni,  Sharpe,'  P.  Z.  8.  1895,  p.  488  ;  Elliot,  Field 
Columh.  Mas.  i.  no.  2,  p.  47  ;  Peel,  Somali-land,  p.  317;  Sharpe. 
Hand-1.  B.  iii.  p.  328  (1901). 

a,  h,  e.   J;  d.    2  ad.     "Webi  River,  Oct.  16,  1S99. c.  2  ad.     Lake  Steianie,  Nov.  29,  1899. 

Argya  atlmebi. 

Argya  ayhneri,  Shelley,  Ibis,  1885,  p.  404,  pi.  xi.  tig.  1  :  Elliot. 
Field  Columb.  Mas.  i.  no.  2,  p.  47 ;  Peel.  Somali-land,  p.  317  ; 
Hawker,  Ibis,  1899,  p.  73. 

a.   6  ad.     AVebi  River,  Oct.  15,  1899. 

This  species  seems  to  me  to  have  a  seasonal  plumage,  as 

Dr.  Donaldson  Smith's  specimen  is  so  very  much  darker  than 
the  types  and  Mr.  Hawker's  example  from  Daraweina.  The  chin 
is  nearly  black,  and  the  dusky  bases  to  the  feathers  of  the  throat 
and  fore-neck  are  much  more  pronounced  and  have  the  edges  sandy 
buff,  so  that  the  whole  appearance  is  much  more  scaly.  The 
colour  of  the  abdomen  and  the  brown  of  the  upper  surface 
are  much  darker. 

AltGYA  ItFFFLA. 

Argya  rufula  Heugl. ;   Sharpe,  P.  Z.  S.  189.3,  p.  488. 
a.  $  ad.     Magois  country,  Feb.  3,  1900. 
b,  c    <$  2  ad.     Magois  country,  Feb.  4,  1900. 
d.  2  ad.     Omin,  March  1,  i900. 

Specimen  d  is  paler  above  and  below  than  the  other  three, 
which  agree  with  the  series  in  the  Museum  collected  at  Lado  by 

Emin  Pasha.  The  wing  is  given  by  me  (7.  c.)  as  3-5  inches,  and 
this  1  find  to  be  the  largest  dimension  in  the  Lado  scries,  the 

wing  ranging  from  3*2  to  3*35  in  the  five  specimens  before  me. 
In  the  female  from  Magois  the  wing  is  3-4  inches,  and  in  the  Omin 
bird  3*5,  these  dimensions  approaching  those  of  the  true  A.  rub\ 
ginosa,  the  wing  of  which  is  given  by  me  (1.  e.)  as  3*8  inches, 

(  'kvtkim.its  xnubbosi  s, 

Craterojtus  ttnebrotus,  1  [art!.  Zool.Jahrh.  ii.  p.  312,  pi.  xii.  fig,  4 
(1887). 

ft,  />.   6  2  ad.    Fort  Berkeley,  March  L3,  1900. 
This  very  distinct  Orateroptu  was  discovered  by  Brain  Pasha  al 

Lado.  Kartlanb's  description  leaves  no  doubi  as  to  the  identifi- 
cation; hiit  the  species  can  hardly  be  recognized  From  his  figure, 
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which  represents  a  bird  rufous-tinted  below.  The  colour  of  the 

species  is  in  reality  a  dark  brown,  with  darker  brown  wings  and 
tail.  The  black  spotting  on  the  throat  has  grey  edgings,  and 
resembles  the  marking  of  other  species  of  Crateropws. 

TURDUS  PELIOS. 

Turdus  pelios  Bp. :  Jackson,  Ibis,  1901,  p.  73  ;  Grant,  Ibis,  1900, 
p.  163;  id.  &  Reid,  Ibis,  1901,  p.  655. 

a,  b.    c?  ad.     Magois  country,  Feb.  2,  1900. 
MONTICOLA  SAX  AXIL  IS. 

Monticola  saxatilis  (Linn.)  ;  Sharpe,  antea,  p.  300  ;   Grant,  Ibis, 
1900,  p.  163,  1901,  p.  288  ;  id.  &  Reid,  Ibis,  1901,  p.  655. 

a.    $  ad.     Magois  country,  Jan.  21,  1900. 

RUTICILLA  PH02NICURA. 

RutidUa  phcenicura  (L.) ;  Seebohm,  Cat.  B.  Brit.  Mus.  v.  p.  336 
(1881) ;  Grant,  Ibis,  1900,  p.  164. 

a.  Ad.     Akara  country,  Feb.  12,  1900. 

A  male  in  spring  plumage,  commencing  to  lose  the  light  edges 
to  the  feathers,  heralding  the  assumption  of  the  breeding-dress,  in 
which  the  species  arrives  in  Europe. 

SAXICOLA  OZNANTHE. 

Saxicola  omanthe  (L.) ;  Oust.  Bibl.  Hautes-Etudes,  xxx.  Art.  10, 
p.  7  (1886)  ;  Sharpe,  P.  Z.  8.  1895,  p.  486  ;  Peel,  Somali-land, 
p.  316;  Grant,  Ibis,  1900,  p.  165;  id.  &  Reid,  Ibis,  1901,  p.  658. 

a.  -\d.     Lake  Rudolf,  Dec.  12,  1899. 

Saxicola  isaeellina. 

Saxicola   isabellina  Riipp. ;  Sharpe,  antea,  p.  307 ;  Grant,  Ibis, 
1900,  p.  166,  1901,  p.  288;  id.  &  Reid,  t.  c.  p.  658. 

a,  h.    s  ad.     Webi  Dawa,  Oct.  8,  1899. 
c.  2  ad.     Webi  River,  Oct,  20,  1899. 
d,  e.    J  2  ad.     25  miles  west  of  Egder,  Nov.  8,  1899. 
/.    ?  ad.     Hills  west  of  Lake  Stefanie,  Dec.  6,  1899. 

'</.    S  ad.     Lario,  March  1,  1900. 
Saxicola  pleshanka. 

Saxicola  joleshanJca  (Lepech.);  Sharpe,  antea,  p.  307. 
a.    2  ad.     El  Dere,  Oct,  31,  1899. 
h,  c.    2  ad.     Magois  country,  Jan.  28,  1900. 
d,  e.    2  ad.  ;  /.    tf    ad.     Akara  country,  Feb.  11-12,  1900. 

Mr.  Ogilvie-Grant  gives  his  opinion  that  my  Saxicola  gomalica 
(P.  Z.  S.  1895,  p.  486)  is  Saxicola  vittata  Jlempr.  &  Ehr.,  of  which 
there  was  no  specimen  in  the  Museum  when  I  described  the 
species.  I  think  this  is  very  probable,  although  the  three  speci- 

mens from  the  Seebohm  Collection  are  black  and  white,  and  very 
different  from  the  type  of  S.  somalica. 
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Ebytheoptgia  leucopteba  . 

Erythropygia  leucoptera  (Riipp.);  Hawker,  Ibis,  1899,  p.  70: 
Sharpe,  antea,  p.  306;  Grant,  Ibis,  1900,  p.  170;  id.  &  Keid, 
Ibis,  1901,  p.  660. 

a.    d  ad.     Akara  country,  Feb.  16,  1900. 

CossiPH.i  omoexsis.     (Plate  XXXVI.  fig.  1.) 

Cossypha  omoensis,  Sharpe,  Bull.  B.  O.  C.  xi.  p.  28  (1900). 
a.  6  ad.     Omo  River,  Dec.  22,  1899.     (Type  of  species.) 
b.  2  ad.     Murau  country,  Dec.  29,  1899. 
c.  d.    2  ad.     Murau  country,  Dec.  31,  1899. 

This  species  has  the  same  squamated  white  head  as  C.  giffardi 
(Hartert,  Bull.  B.  O.  C.  x.  p.  v,  1899;  C.  albicapilla  giffardi 
Hartert,  Nov.  Zool.  vi.  p.  420),  but  differs  in  its  much  darker 
chestnut  under  surface  and  tail,  the  outer  feathers  of  the  latter 
having  a  black  edging  near  the  tip. 

COSSYPHA  VEUTICALIS. 

Cossi/jJia  verticaZis  Hartl. ;  Sharpe,  Cat.  B.  Brit.  Mus.  vii.  p.  45 
(1883> 

a.    tf  ad.     Fort  Berkeley,  March  13,  1900. 

Not  to  be  separated  from  Niger  specimens,  and  identical  with 
one  from  Tamaja  obtained  by  Emin  Pasha. 

COSSYPHA  HEUGLINI. 

Cossy/iha  heuglini  Hartl. ;  Shelley,  B.  Africa,  i.  p.  84  ;  Jackson, 
Ibis,  1901,  p.  72. 

a.    2  ad.     Omo  River,  Dec.  30,  1899. 

ClCHLADUSA  GUTTATA. 

Cichladusa  guttata  Heugl.  ;  Oust.  Bibl.  Haut.-Etudes,  xxxi. 
Art.  10,  p.  6  (1886);  Sharpe,  P.  Z.  S.  1896,  p.  484  ;  Peel,  Somali- 
land,  p.  318. 

a.  Ad.     Murau  countn  ,  Dec.  30,  1899. 
I>.    2  ad.     Magois  country,  Feb.  3,  1900. 

'',  d.    cS  2  ad.     Magois  country,  Feb.  7,  1900. 
These  specimens  are  the  true  C.  guttata,  and  agree  with  one 

from  Lado  collected  by  Emin  Pasha.  Those  from  Lamu  and  the 

coast-region  are  somewhat  smaller  and  much  brighter  rufous  on 
the  quills,  and  have  been  separated  as  (ichladusa  rufipennia 
irf.  Sharpe,  Hull.  B.  O.C.  xii.  p.  35). 

Hypolaib  pallida. 

Hypolaia  pallida  (H.  &  E.)j  Seebohm,  Cat.  15.  Brit.  Mus.  v. 
p.  82  (1881);  Beichen.  Fog.  Deutech-Oat-Afrikaa,  p.  232  (.1894); 
Elliot,  Field  Columb.  .Mus.  i.  no.  2,  p.  46;  Dorl  Phillips,  Ibis, 
L898,  p.  408;  Peel,  Somali-land.  ]..  315;  Qranl  .V  Beid,  Ibis, 
L901,  |>.  647. 

ad.     Akara  country,  Feb.  18,  L900, 
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sylviella  MICRURA. 

Sylviella  micrura  Eiipp.;  Sharpe,  antea,  p.  306;  Grant,  [bis, 
1900,  p.  154  ;  id.  &  Eeid,  Ibis.  1901,  p.  647. 

a.  Ad.     Magois  country,  Feb.  11,  1900. 

Cam aropter a  tixcta  . 

Gamaroptera  brevicaudata  Cretschui. ;  Lort  Phillips,  Ibis,  1898, 
p.  409  ;  Peel.  Somali-land,  p.  315. 

a.  2  ad.     Omo  River,  Dec.  23,  1899. 
b,  c.    S  2  ad-     Mureu  country.  Dec.  20,  1899. 

Pbinia  mystacea. 

Prinia  mystacea  (Eiipp.);  Reichenow,  Vog. Deutsch-Ost-Afrikas, 
p.  225;  Jackson,  Ibis,  1901,  p.  03. 

a.    2  ad.     Ohio  Elver,  Jan.  5,  1990.     Ii'is  red. 
h.    2  ad.     Magois  country,  Jan.  27,  1900. 
r,  rf.    $  ad.     Magois  country,  Feb.  11,  1900. 

ClSTICOLA  SUBRUFICAPILLA. 

Cisticola    subrujicapilla    (Smith);    Grant,  Ibis,  1900,   p.   102; 
Jackson,  Ibis,  1901,  p.  57. 

a.    2  ad.     Magois  country,  Jan.  27,  1900. 

Calamonastes  simplex. 

Galamonastes  simplex  (Cab.) ;  Sharpe,  antea,  p.  305  ;  Grant   & 
Eeid,  Ibis,  1901,  p.  049. 

a.  2  ad.     Lake  Stefanie,  Nov.  29,  1899. 
b.  2  ad.     Between  Lakes  Stefanie  and  Rudolf,  Dec.  4,  1899. 

Telephonus  senegatxs. 

Telephonus  senegalus  (Linn.)  ;  Jackson,  Ibis,  1901,  p.  45. 

a,  b.    o*  ad.     Fort  Berkeley,  March  13,  1900. 

Dryoscopus  funebris. 

Dryoscopus  funebris  Hartl. ;  Sharpe,  antea,  p.  304  :  Grant,  Ibis, 
1900,  p.  147,  1901,  p.  287;  id.  &  Eeid,  t.  c.  p.  037. 

a,  b.    6  2  ad.     Lake  Stefanie,  Nov.  29,  1899. 
c.  2  ad.     Akara  country,  Feb.  10,  1900. 

Laniarius  chrysogaster. 

Laniarius  chrysogaster  (S\v.) ;  Jackson,  Ibis,  1901,  p.  42. 
a.    2  ad.     Mursu  country,  Dec.  28,  1899. 

Laniarius  erythrogaster. 

Laniarins  erythrogaster  (Cretzschin.) ;  Grant,  Ibis,  1900,  p.  148; 
Jackson,  Ibis,  1901,  p.  42. 

a.  2  ad.     Oino  River,  Dec.  22,  1899. 
b.  2  ad.     Mursu  country,  Dec.  29,  1899. 
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LABIUB  ANTIXOB1I. 

Lanius  antinorii  Salvad. :  Sharpe,  antea,  p.  3<>4;  Grant,  J  bis. 
1901,  p.  287  ;  id.  &  Reid,  t.  c.  p.  642. 

a,  b.  J9  ad.  Grorili,  3000  feet.  25  miles  west  of  Egder, 
Nov.  8,  1809. 

e.    5  ad.     Lake  Stefanie,  Dec.  12,  1899. 

LaJJIUS  HTJBICUS. 

Lanius  mtbicus  Licht..:  Grant,  Ibis,  1900,p.  149,  1901,  p.  288. 

a.    5>  hum.     Magoia  country,  Feb.  8,  1900. 
A   female  of  the  last  year  in  very  worn  plumage.     It  is  in  full 

moult. 

L.VKIUS  EXCDBITOBIUS. 

Lanius  exaxbitorius  Des  Murs  ;  Grant,  Ibis,  1900,  p.  148,  1901, 
p.  287;  id.  &  Eeid,  t.e.  p.  641. 

a.    6  ad.     North  end  of  Lake  Eudolf,  Dec.  15,  1899. 
/;.    d  ad.     Magoia  country,  Jan.  30,  1900. 
c.  J;  d,  e.    $  ad.     Magois  country,  Feb.  7,  1900. 
/.    2  ad-     Akara  country.  Feb.  12,  1900. 

IiABlUS  PARADOXUS. 

Lanius  pomeranus  (nee  Bcop.),  Hawker,  Ibis,  1899,  p.  68. 
Lanius  senator  paradoxus   (Brehm),    Hartert,   Not.  Zool.  vi. 

p.  417  (1899)  ;  Grant,  Ibis,  1900,  p.  150. 
a.    J  ad.     Magois  country,  Jan.  28,  1900. 
h.    j  ad.     Magois  country,  Feb.  7,  1900. 
e.    6  imm.     Akara  country,  Feb.  12.  1900. 
d,  $  .     Lario,  March  1,  1900. 

Mr.  Hartert  (/.  c.)  has  written  a  very  interesting  account  of  the 
forms  of  the  Woodchat  Shrike  and  its  allies.  He  recognizes  four 
races  of  Lanius  senator,  as  he  calls  the  European  Woodchat  Shrike, 
all  of  which  races  are  well  represented  in  the  series  in  the  British 

Museum,  and  I  am  thus  able  to  appreciate  the  value  of  Mr.Hartert's 
remarks.  The  Mediterranean  form,  which  he  calls  L,.  senator 
peetoraHs,  has,  as  a  rule,  a  lighter  chestnut  head  and  more  buff  on 
the  under  surface  and  on  the  rump.  This  i>  the  Woodchat  which 
goes  to  Senegambia,  but  1  doubt  very  much  whether,  when  a  full 
series  Lb  compared,  any  permanent  difference  will  be  found  between 
the  buff-breasted  L.  pectoralis  and  the  white-breasted  L.  pomeranus 
vel  L.  s.  natori  the  buff  tint  may  alter  all  be  an  evanescent  character 
as  the  season  wears  on.  Lanius  badius  seems  to  me  quite  re- 

cognizable u  a  species,  though  Mr.  Hartert's  mention  of  a 
Cormcan  Woodchat  without  a  white  speculum  is  rather  puzzling. 

Lanius  paradoxus  Brehm,  which  is  reinstate. I  as  a  distinct  form 
liv  .Mr.  Hartert,  turns  out  to  be  quite  a  recognizable  species,  with 
a  white  has.'  to  the  centre  tail-feathers.     We  have  a  good  series  of 
this   bird   in    the    British    Museum,    bul    the   specimens   have   been 
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confounded  with  L.  pomeranus  by  myself  and  all  recent  writers, 
except  Mr.  Hartert.  The  range  of  L.  paradoxus  appears  to  be 
from  Persia  to  Palestine  and  south  into  Equatorial  Africa,  as 
is  evidenced  by  the  series  in  the  British  Museum  from  the 

following  localities  : — 
Persia  (Mus.  Brit.),  Niriz,  east  of  Shiraz  (W.  T.  Stanford), 

Shiraz  (Sir  0.  St.  John),  Mohammerah  (A".  Loft  us),  Bushire 
(A.  J.  V.  Palmer),  Fao  (W.  D.  Gumming),  Mount  Carmel, 
Palestine,  Safed,  and  River  Kishon  (II.  B.  Tristram),  Egypt, 
Nubia,  and  Korusko  (G.  E.  Shelley),  Fashoda  (JB.  M.  liavlar). 
Bogos-land  (Esler),  Amba  (W.  Jesse),  Halai,  Abyssinia  (W.  T. 
Stanford),  Gadaburka,  Abyssinia  (//.  Weld Blundell  8f  Lord Lovat), 
Mackanis,  Somali-land  (li.  M.  Hawker).  The  specimen  from 
Dowlutpur  in  Sind,  in  the  Hume  Collection,  said  to  have  been 
procured  there  by  Mr.  J.  A.  Murray,  is,  like  some  other  supposed 
Sind  examples,  doubtless  from  the  Persian  Gulf. 

ElJROCEPHALUS  RUEPPELLI. 

Eurocephalus  rueppeUi  Bp. :  Sharpe,  antea,  p.  305 :  Grant, 
Ibis,  1901,  p.  288 ;  id.  &  Eeid,  t.  c.  p.  643. 

Bradyornis  rueppelU,  Elliot,  Field  Coluinb.  Mus.  i.  no.  2, 

p.  43. 
a,  l>.    <3  $  ad.     Magois  country,  Feb.  7,  1900. 
c.    2  ac'-     Magois  country,  Feb.  11,  1900. 

ZOSTEROPS  ELAYILATERALIS. 

Zosterops fiavilateralis,  Reiehenow,  J.  f.  O.  1892,  p.  193. 
Zosterops  senegdlensis  pt.,  Shelley,  B.  Africa,  ii.  pt.  2,  p.  173 

(1900). 
a,  b.  ($;  c.  5  ad.  River  Omo,  Mursu  country,  Dec.  28,  29, 

1899. 

It  is  scarcely  surprising  to  find  that  Captain  Shelley  has  united 
Z.  fiavilateralis,  Z.  superciliosa,  and  Z.  stulilmanni,  all  species 
described  by  Dr.  Reichenow,  with  Z.  senegalensis.  The  differences 
of  shade  of  colouring  are  very  slight,  and  consist  of  a  yellower  or 

greener  tint.  I  can,  however,  see  that  Z.  fiavilateralis,  as  deter- 
mined for  me  by  Mr.  Oscar  Neumann,  is  a  greener  bird  than 

Z.  senegalensis.  The  same  is  the  case  with  the  Omo  River  birds, 
which  are  duller  green  above  and  more  sulphur-yellow  below  than 
Z.  fiavilateralis  •  but  I  cannot  bring  myself  to  consider  them 
distinct,  though  Mr.  Oscar  Neumann  believes  them  to  be  so. 

Parus  thruppi. 

Parus  thruppi  Shellev :  Sharpe,  antea,  p.  304 ;  Shelley,  B. 
Africa,  ii.  p.  244  ;  Grant  &  Reid,  Ibis,  1901,  p.  637. 

a.    2  ad.     Gof,  Nov.  1,  1899. 

Captain  Shelley  has  united  Parus  ha  raid  of  Jackson  to  P. 
thruppi;  but  it  seems  to  me  that  the  latter  is  much    more   bint 
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below,   and    Dr.    Donaldson    Smith's    specimen    agrees    with    the 
Somali  birds  and  not  with  P.  harakce. 

Xectaiuxia  pulchella. 

Nectarinia  pulchella  (L.);    Shelley,  B.  Africa,  ii.  p.  23  (1900)  : 
Grant,  Ibis,  1900,  p.  143;  id.  &  Reid,  Ibis,  1901,  p.  634. 

a.    2  ad.     Lake  Stefanie,  Nov.  29,  1899. 

6,  c.    $  juv.     Orao  Biver,  Mursu  country,  Dec.  29-30,  1899. 

CnrarxRis  falkenstbimi. 

Cinnyris  falkensleini  Fischer  &  Reichen.  ;  Shelley,  B.  Africa,  ii. 
p.  66,  pi.  3.  fig.  3  ;  Sharpe,  Ibis,  1900,  p.  496. 

a.    c?  ad.     Lake  Stefanie,  Nov.  29,  1899. 
6.    rf  ad.     Musha  country,  5000  feet,  Jan.  5,  1900. 

A  NTH<  >TJI  B  BETES  OltlEXTALTS. 

Anthothreptes  orientalis  Hart!.;  Sharpe,  P.  Z.  S.  1895,  p.  475; 
Elliot,  Field  Coluinb.  Mus.  i.  no.  2,  p.  41;  Lort  Phillips,  Ibis, 

L898,  p.  404;  Hawker.  Ibis,  1899,  p.  67;  Peel,  Somali-land, 
p.  :J11  ;  Grant  &  Reid,  Ibis,  1901,  p.  636. 

",  6.  6  ;  c.  2  ad.  Bayer  Omo,  Mnrsu  country,  Dec.  26-31,  1899. 

MOTAC'ILLA  VIDUA. 

Motacilln  vidua  Sand.;  Shelley,  B.  Africa,  ii.  p.  201,  pi.  12. 

tig.  1  (1900);  Peel,  Somali-land,  p.  311;  Grant,  Ibis,  1900, 
p.  139  ;  id.  &  Reid,  Ibis,  1901,  p.  630. 

«.    $  ad.     Omo  River,  Dec.  30,  1899. 

MoTACILLA  ELAVV. 

Motacilla  fiava  L. ;  Sharpe,  P.  Z.  S.  1895,  p.  473;  Hawker, 
Ibis.  1899,  p.  66;  Peel,  Somali-land,  p.  311;  Shelley,  B.  Africa, 
ii.  p.  286  (1900)  ;  Grant  &  Reid,  Ibis,  1901,  p.  631. 

a.    2  juv.     Akara  country,  Feb.  12.  1900. 

\  villi  s  80BDIDUS. 

Anthus  Bordidug  Biipp.  ;  Lort  Phillips,  Ibis,  L896,  ]».  sl  ;  Elliot, 
Field  Columb.  Mus.  i.  no.  2,  p.  -1;  Lort  Phillips,  Ibis,  1898, 
p.  H)2;  Bawker,  Ibis.  1899,  p.  60;  Peel,  Somali-land,  p.  311  ; 
Shelley,  Ii.  Africa,  ii.  p.  :;14  (1900);  Grant,  Ibis,  1900,  p.  141  ; 
id.  A:  Reid,  Ibis.  L901,  p.  032. 

a.    <3  ad.     Lake  Rudolf,  Dec.  10,  L899. 

I'\  kkiii  i.\n>  \  BIGKATA. 

Pyrrhulauda  signata,  Oust.  Bibl.  Hautes-Etudes,  \.\xi.  Art.  I<», 
p.  '■>  i  I  386). 

Pyrrhulauda  harri$oni,  Ogilvie  Grant,  Bull.  B.  O.  O.  xi.  p.  30 
i  L900) ;  id.  [bis,  1901,  p.  286,  pi.  vii. 

".    .  .     Lake  Stefanie,  I  >.  ••.  I,  1899. 
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Petechia  pybgita. 

Petronia  pyrgita  (Heugl.);  Sharpe,  antea,  p.  302;  Grant  & 
Keid,  Ibis,  1901,  p.  624. 

a.    c? .     E-  of  Boran  country,  Oct.  18,  1899. 
6.    $  .     Akara  couutry,  2330  feet,  Jan.  21,  1900. 

Passes  gongotstensis. 

Passer  cliff usus  gongonmsis  (Oust.) ;  Hartert,  Nov.  Zool.  vii. 

p.  43. 
a.    $  .     Orao  Iiiver,  Dec.  24,  1899. 
b,c.    c?  $  .     Akara  country,  Feb.  16,  1900. 

Embeeiza  poliopleuba. 

Emberiza  poliojaleura  Salvad.  ;  Sharpe,  antea,  p.  302  ;  Grant  & 
Keid,  Ibis,  1901,  p.  626. 

a.  Ad.     Lake  Rudolf,  Dec.  9,  1899. 

Eringillaria  saturatior. 

Pringillaria  saturatior,  Sharpe,  Bull.  B.  O.  C.  xi.  p.  47  (1901). 
a.    2  •  Lake  Stefanie,  Dec.  4,  1899. 

This  appears  to  be  a  very  dark  form  of  P.  striolata,  much 
darker  brown  above,  and  with  the  head  brown,  not  grey,  the  throat 
and  chest  dull  ashy  brown,  and  the  breast,  abdomen,  thighs,  and 
under  tail-coverts  rufescent,  not  isabelline. 

Textor  scioanus. 

Textor  scioanus  Salvad. ;  Sharpe,  Cat.  B.  Brit.  Mus.  xiii.  p.  508. 
a,  b.    J  .     Magois  country,  Jan.  28,  1900. 
c.    2  •     Akara  country,  Eeb.  21,  1900. 

These  specimens  seem  to  be  referable  to  T.  scioanus,  but  have 
scarcely  any  perceptible  pale  lining  to  the  primaries,  and  even  the 
black-plumaged  birds  have  no  sign  of  any  swelling  at  the  base  of 
the  culm  en. 

Htphantornis  tjenioftera. 

Hypliantornis  tanioptera  Reichenb. ;  Sharpe,  Cat.  B.  Brit.  Mus. 
xiii.  p.  467. 

a-f.    6  2  ad.     Magois  country,  Jan.  27,  1900. 
Six  specimens,  all  more  or  less  out  of  plumage,  procured  in  the 

Magois  country  on  the  27th  of  January,  1900.  Two  of  these 
birds  are  apparently  adult  females,  aud  two  are  males  about  to 
assume  their  full  plumage  ;  and,  although  it  is  very  difficult  to 
determine  specimens  in  such  incomplete  dress,  I  refer  them 
to  H.  tcenioptera  mainly  on  account  of  the  coarse  blackish  striping 
on  the  back,  which  seems  to  be  one  of  the  distinguishing: characters 
1  O  O 

ot  the  species. 
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HVPHAJiTOBXIS  ABYSSIX1CUS. 

Hyphantornis  abyssinicus  (Gin.);  Jackson,  Ibis,  1890,  p.  010; 
Grant,  Ibis,  1900,  p.  133;  id.  &  Reid,  Ibis,  1901,  p.  622. 

a.    d  ;  b,c.    $ .     Omo  River,  Dec.  23-30,  1899. 
d.    2  .     Akara  country,  Feb.  21,  1900. 
The  birds  killed  in  December  are  all  more  or  less  out  of 

plumage. 

HYPHANTORNIS  ULUENSIS. 

Hyphantornis  vitellinus  (nee  Licht.) ;  Sharpe,  Ibis,  1891,  p.  254  ; 
Jackson,  Ibis,  1899,  p.  616. 

Hyphantornis  vitellinus  uluensis,  Oscar  Neumann,  J.  f.  O.  1900, 

p.  282. a.  S  ad.     Beud  of  Omo  River,  Dec.  31,  1899. 

b.  o*  iid.     Beud  of  Omo  River,  Jan.  2,  1900. 
c    2  ad.     Magois  country,  1500  feet,  Jau.  27,  1900. 
d.    $  ad.     Akara  country,  1700  feet,  Feb.  21,  1900. 

SlTAGEA  LUTEOLA. 

Sitagra  luteola  (Licbt.) ;  Jackson,  Ibis,  1899,  p.  615. 
a,  b.  S  2  •  Bend  of  tbe  River  Omo,  Dec.  31,  1899. 

Both  birds  out  of  plumage. 

A>APLECTES  MELAjS'OTIS. 

Anaplectes  melanotis  (Lafr.) ;  Jackson,  Ibis,  1899,  p.  610 ; 
Sbarpe,  antea,  p.  301 ;  Grant,  Ibis,  1901,  p.  285  ;  id.  &  Reid,  /.  c. 

p.  620. 
a.  <$  .     Omo  River,  Dec.  25,  1899. 
b.  d .     Magois  country,  bend  of  Omo  River,  Dec.  30,  1899. 
c.  6  .  Lukoyo  country,  2600  feet,  30  miles  E.  of  Fort  Eerkelev, 

March  13,  1900. 

HeTEEUYPHA>~TES  EMIfiTI. 

Heterhyphantes  emini  i,Hartl.);  Sbarpe,  Oat.  B.  Brit.  Mus.  xiii. 

p.  420  (1890);  id.  P.  Z.  8.  1898,  p.  466;  Peel,  Somali-land, 

p.  308. 
a,  b.    2  .     Thirty  miles  east  of  Fort  Berkeley,  March  13, 1900. 

II  I  TF.EHYPUANTES  M ELANOXANTIIUS. 

Heterhyphantes  melanoxanthus  (Gab.);  Sbarpe,  Oat.  B.  Brit. 
Mus.  xiii.  p.  416  (1890). 

a,b.  d  \  e.  ?.  River  Omo,  Mursu  country,  Dec.  26-31, 
L899. 

These  specimens  seem  to  be  identical  with  others  from  Lamu 

and  tin-  coast-region  of  East  Africa.  They  are  not  the  West" 
African  //.  nigricolUs,  which  .Mr.  Jackson  got  in  Cakamega, 

Kavirondo,  a  ̂ peci«-^  distinguished  by  it^  olive-yellou  tab  upper  tail- 
<m\  rrls. 
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ESTRILDA  PH(ENIOOTIS. 

EstHMa  phoenicotis  (8w.);  Sharpe,  P.  'A.  8.  L398,  p.  167  ;  Peel, 
Somali-land,  p.  308  ;  Grant,  Ibis,  1900,  p.  131  ;  id.  &  Eeid,  [bis, 
1901,  p.  G19. 

a,  b.    6  2  •     Bend  of  Ohio  River,  Dec.  30,  1899. 
c.  6  ■     Magois  country,  1500  feet,  Jan.  26,  1900. 
d,  6  ■     Okatela  Mountains,  1700  feet,  Feb.  24,  1900. 

JEdemosyne  cant  an  s. 

Aidemogyne  cantans  (Gin.);  Sharpe,  P.  Z.  S.  1895,  p.  -106; 
Elliot,  Field  Columb.  Mus.  i.  no.  2,  p.  34  ;  Hawker,  Ibis,  L899, 

p.  62  ;  Peel,  Somali-land,  p.  307  ;  Grant,  tbis,  1900,  p.  131  ;  id.  & 
Eeid,  Ibis,  1901,  p.  618. 

a,  b.    S;  c.    ?.     Magois  country,  1500  feet,  Feb.  16,  1899. 

Zi  >\< )( i  A  STRIS  SOUBANENSIS. 

Zonoyastris  soudanensis,  Sharpe,  Oat.  P.  Brit.  Mus.  xiii.  p.  298 
(1890)! 

a.    6  .     Lake  Stefanie,  Nov.  29,  1899. 

LAGONOSTICTA  BRUNNE1CEFS. 

Layonosticta   brunneiceps  Sharpe;    Grant,    Ibis,    190o,  p.    127, 

1901",  p.  285  ;  id.  &  Eeid,  t.  c,  p.  <>17. 
a-d.    rf .     Pend  of  Orao  River,  Dec.  25-29,  1899. 

QDELEA  jETHIOPICA. 

Ploceus  sanguinirostris,  var.  cethiopicus  (Sund.) ;  Oust,  t,  c.  p.  10 
( 1 886). 

(Jiielea  cethiopica,  Sharpe,  P.  Z.  S.  1895,  p.  465  ;  Elliot,  Field 
Columb.  Mus.  i.  no.  2,  p.  34  (1887):  Peel,  Somali-land,  p.  307 ; 
Grant,  Ibis,  1900,  p.  126  ;  id.  &  Eeid,  Ibis,  1901,  p.  610. 

a.    d  •     Lake  Eudolf,  Dec.  10,  1899. 

Ploceipasser  donaldsoni.     (Plate  XXXVI.  fig.  2.) 

Ploceipasser  donaldsoni,  Sharpe,  Pull.  P.  O.  C.  v.  p.  xiv  (1895). 
a.    ?  .     Hills  west  of  Lake  Stefanie,  Dec.  6,  1899. 

The  female  differs  from  the  type  specimen  in  having  distinct 
brown  centres  to  the  feathers  of  the  chest  and  flanks,  which  are 
consequently  more  spotted  than  in  the  male.  Total  length 

6-5  inches,  culmen  0'8,  wing  3-5,  tail  1*95,  tarsus  0-95. 

Ploceipasser  melanorhyncha. 

Ploceipasser  melanorhyncha  (Riipp.)  ;  Grant,  Ibis,  1901,  p.  285  ; 
id.  &  Eeid,  t.  c.  p.  616. 

a.   6  ;  b,  c.    ?  .     Lake  Stefanie,  Nov.  21-29,  1899. 
?  .  Musha  Mountains,  2330  feet. 



1901.]  from  lake  budolf  a\d  the  nile.  621 

Ploceipasser  superciliosus. 

Plocei passer    superciliosus   (Cretzschm.)  ;    Jackson,    Ibis,    1899. 
p.  603  :  Grant,  Ibis.  1900,  p.  126. 

a.    s.     Tarangole,  March  1, 1900. 

Pyromelana  taha. 

Pyromelana  taha  (Smith) ;  Jackson,  Ibis,  1  899,  p.  602  ;  Grant 
&  Eeid,  Ibis,  1901,  p.  615. 

a.    6  .     Lake  Rudolf,  Dec.  12,  1899. 

The  specimen  is  out  of  plumage,  but  seems  certainly  to  belong- 
to  this  species. 

UrOBRACHYA  PHXENICEA. 

Urobrachya  phcenicea  (lleugl.)  ;  Jackson,  Ibis,  1899,  p.  600. 
a.    2-     Tarangole,  March  5,  1900. 
A  Female  bird  and  therefore  difficult  to  determine,  but  agreeing 

with  the  hens  of  U.  phcenicea  in  the  British  Museum. 

BUCHAIT&A    ASSIMILIS. 

BueJianr/a  assimilis  (Bechst.)  ;  Sharpe,  antea,  p.  301 ;  Grant,  Ibis, 
1900,  p.  122,  1901,  p.  28-1 ;  id.  &  Eeid,  t.  c.  p.  613. 

a.    2  ad.    Country  between  Lakes  Stefanie  and  Rudolf,  Dec.  30, 
1899. 

ORIOLUS  EOLLETI. 

Oriolus  rolleti  Salvad. ;  Jackson,  Ibis,  1899.  p.  595 ;  Grant, 
Ibis,  1901,  p.  284. 

a.    3  .     Bend  of  Omo  River,  Jan.  2,  1900. 
h.    3  ad.     Mountains  near  Omo  River,  Jan.  19,  1900. 
c.    2  ad.     Akara  Hills,  1800  feet,  Feb.  18,  1900. 

Oriolus  auratus. 

Oriolus  auratus  Vieill. ;  Sharpe,  Cat.  B.  iii.  p.  195;  Grant,  Ibis, 
1900,  p.  122. 

a.    2  •     Magois  country,  Feb.  2,  1900. 
The  tail  has  been  shot  away,  excepting  for  three  middle  feathers. 

These  answer  to  the  figure  of  0.  auratus  in  the  third  volume  of  the 

'Catalogue,'  and  the  bird  appears  undoubtedly  to  belong  to  that 
species. 

LAMPROTORNIS  RREVICAl'  I) A  . 

Lamprotornis  brevicauda  Sharpe;  Jackson,  Ibis,  1899,  p.  591; 
Neum.  .1.  f.  O.  L900,  p.  281. 

a.    d  .     Omo  River,  Dec.  22,  1899  [tail  52  inches  J. 
/,.    2  ■      ,)i""  River,  Dec.  24,  1899  [tail  T7  inches  |. 

e.    2-     Magois  country,  Jan.  27,  1900  [tail  4*9  inches]. 
The  differences  in  the  metallic  Bhades  of  these  Glossj  Starlings 

Pboo.  Zool.  So..     1901,  Vol.  IT.  No.  \  LI.  II 
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are  very  perceptible,  and  the  shades  of  green,  steel-blue,  and 
purple  vary  considerably.  These  shades  of  blue  and  green  require 
very  careful  consideration  in  a  study  of  these  Glossy  Starlings,  as 
I  believe  that  the  differences  of  metallic  shade  are  often  caused  by 
the  wear  and  tear  of  the  plumage. 

With  regard  to  Lamprotornis  viridipectus  of  Salvadori  (Mem. 
Accad.  Torino,  (2)  xliv.  p.  560,  1894),  I  may  remark  that  his 

belief  that  spec.  Z  of  L.  porpliyropterus  in  the  '  Catalogue  of  Birds ' 
(p.  157),  from  the  Adi  River,  would  turn  out  to  belong  to 
L.  viridipectus,  was  justifiable  ;  but  I  believe  the  specimen  in 
question  to  be  a  young  bird  of  my  L.  brevicauda.  It  has  no 
coppery  patch  on  the  abdomen,  is  steel-green  on  the  chest,  and 
has  a  dull  purplish-bronzy  crown. 

Two  specimens  from  Gelidi  in  Somali-land,  presented  to  the 
Museum  by  Mr.  F.  Gillett,  are  very  green  on  the  chest,  and  agree 

with  Dr.  Donaldson  Smith's  specimens  from  the  Omo  River.  They 
vary  in  the  amount  of  purple  and  bronze  on  the  breast,  these  shades 
not  being  so  fully  developed  as  in  the  type  of  L.  brevicauda. 
I  believe,  however,  that  they  are  all  of  the  same  species,  and  it  is 

doubtful  whether  Count  Salvadori's  L.  viridipectus  will  turn  out 
to  be  different.  In  case  of  their  identity,  the  latter  name  has 

precedence. 

Perissornis  carunculat\. 

Dilophus  carunculatus  (Grm.)  ;  Salvad.  Mem.  Accad.  Sci.  Torino. 
(2)  xliv.  p.  563  (1894) ;  Sharpe,  P.  Z.  S.  1895,  p.  459  ;  Elliot,  t.  c. 
p.  3 ;  Shellev,  B.  Afr.  i.  p.  46  (1896) ;  Peel.  Somali-land,  p.  305  ; 
Grant,  Ibis,  1900,  p.  121,  1901,  p.  283. 

Perissornis  caruncidata ,  Oherh.  Proc.  Acad.  Philad.  1899,  p. 216. 

a.    $  ad.     Lario,  March  1,  1900. 

Cryptobhina  afra. 

Gryptorhina  afra  (L.):  Sharpe,  Cat.  B.  Brit.  Mus.  iii.  p.  75 

(1877);  Shelley*  B.  Africa,  i.  p.  47  (1896). a.  d ;  b,c.  ̂   ad.  Akara  country,  Feb.  21,  1900.  Iris  bright 
blue. 

According  to  Mr.  Eraser's  determination  of  the  sexes,  it  is  the 
female  which  has  the  bill  entirely  black,  and  the  male  that  has  the 
flesh-coloured  bill.  This  is  contrary  to  my  determination  of 

the  sexes  in  the  '  Catalogue.'  Heuglin  believes  that  the  birds 
with  the  light-coloured  bills  are  the  young,  and  this  is,  perhaps, 

the  case  with  Dr.  Donaldson  Smith's  specimen,  which  may  be 
a  young  male. 

EXPLANATION  OF  PLATE  XXXVI. 

Fior.  1.   Cossypha  omoensis,  p.  613. 
2.  Ploceipasser  dow-aldsoni,  p.  620. 
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NEW  WEST-AFRICAN   FISHES. 

1.   PHRACTUR A  ANSORGII.  2.   FUTSTDULUS  GULAFIS,  male. 

3.   FUNDULUS  GULARIS,  female. 
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7.  Descriptions  of  two  new  Fishes  discovered  by  Dr.  W.  J. 

Ansorge  in  Southern  Nigeria.  By  G.  A.  "Boulenger, F.R.S. 
[RcreiTed  November  15,  1901.] 

(Plate  XXXVII.1) 

Phractura  ansorgii.     (Plate  XXXVII.  tig.  1.) 

Depth  of  body  10  times  in  total  length,  leugth  of  head  5  times. 
Head  1|  as  long  as  broad :  skull  rugose,  covered  with  thin 
skin ;  a  median  ridge  on  the  snout,  bifurcating  towards  the 
interorbital  region ;  snout  a  little  longer  than  the  postocular  part 
of  the  head,  pointed,  projecting  beyond  the  mouth ;  anterior 
nostril  three  times  as  distant  from  the  end  of  the  snout  as  the 

posterior  from  the  eye  ;  eye  supero-lateral,  its  diameter  7  times  in 
length  of  head,  If  in  interocular  width ;  maxillary  barbel  |  length 
of  head,  mandibulars  shorter.  Occipital  process  twice  and  a  half 
as  long  as  broad,  narrowly  separated  from  interneural  shield. 
Dorsal  I  0,  first  ray  longest,  as  long  as  head  ;  second  dorsal  very 
small.  Anal  1 10.  Pectoral  as  long  as  head,  nearly  reaching  base 
of  ventral ;  latter  a  little  shorter,  neaily  reaching  anal.  Caudal 

with  crescentic  notch.  Caudal  peduncle  a  little  depressed,  -j  total 
length.  26  dorsal  and  22  ventral  scutes,  the  last  11  on  the 
caudal  peduncle.  Pale  brownish  above,  speckled  with  blackish, 
white  beneath  ;  two  small  blackish  spots  on  the  dorsal  and  two 
blackish  streaks  along  the  caudal. 

Total  length  46  millhn. 
A  single  specimen  from  Agberi,  obtained  in  September  1901, 

along  with  other  small  fishes,  by  means  of  a  native  fishing-basket 
dipped  in  shallow  creeks  and  flooded  yam-plantations. 

This  is  the  third  species  of  the  genus  Phractura  Blgr.,  previously 
known  from  the  Congo  only.  It  differs  from  both  P.  bovei 
Perugia,  and  P.  scaphirhynchura  Vaill.,  in  the  greater  number  of 
ravs  to  the  anal  (11  instead  of  S),  and  of  scutes  on  the  body  and 
caudal  peduncle,  and  in  the  posterior  nostril  being  much  nearer  the 
eye  ;  from  P.  hovel  in  the  much  larger  eye. 

Funduta-s  oularis.     (Plate  XXXVII.  figs.  2  &  3.) 

Depth  of  body  equal  to,  or  a  little  less  than,  length  of  head, 
:\\  to  4  times  in  total  length.  Snout  as  long  as  eye;  lower 

jaw  but  feebly  projecting  beyond  the  upper ;  diameter  of  eye 
:i*  to  4  times  in  length  of  head,  twice  in  interorbital  width. 
Dorsal  15-16,  originating  at  nearly  equal  distance  from  the 
Ik  >ad  and  from  the  base  of  the  caudal,  longest  rays  about 

2  length  of  head  in  females,  8  u>  ,(  m  males.  Anal  16-18,  opposed 
to  dorsal,  the  rays  about  as  long  as  those  of  the  latter.  Pectoral 

nearly  ,*  length  of  head,  in  males  reaching  beyond  base  of  ventral 

For  explanation  of  the  Plate/see  p.  624. 
II 
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latter  very  small,  with  6  rays.  Caudal  rounded,  |  or  i  length  of 
head;  one  of  the  upper  rays  may  be  produced  in  the  males. 
Caudal  peduncle  a  little  longer  than  deep.  30  or  31  scales  in  a 
longitudinal  series,  12  or  13  in  a  transverse  series  ;  a  series  of  pits 

represents  the  lateral  line.  Pale  olive-brown  above,  white  below ; 
females  uniform,  or  with  a  few  reddish-brown  dots  on  the  dorsal 
and  on  the  base  of  the  anal.  Males  with  a  purple  band  on  each 
side  of  the  head,  passing  round  to  the  other  side  over  the  lower 
jaw,  and  a  median  band  of  the  same  colour  behind  the  chin,  on 

the  branchi ostegal  membrane ;  small  carmine-red  spots  or  vermi- 
culations  on  the  side  of  the  head  behind  the  eye,  and  often  small 
spots  of  the  same  colour  on  the  body  ;  a  streak  or  a  series  of 
spots  of  crimson  along  the  dorsal  and  anal  and  usually  two, 
converging  behind,  on  the  caudal,  the  latter  fin  being  grey 
between  the  streaks  and  pure  white  outside  them  ;  lower  border 
of  pectoral  sometimes  crimson. 

Total  length  63  millim.  No  difference  in  size  between  the 
sexes. 

Numerous  specimens  were  obtained  in  September  1901  at 
Agheri  in  shallow  creeks  and  flooded  yam-plantations. 

This  species  is  most  nearly  related  to  F,  sjoestedti  Liinnberg, 
from  Camaroon,  which  has  17  or  18  rays  to  the  dorsal  fin,  35  scales 
in  the  lateral  line,  and  the  posterior  dorsal  and  anal  rays  much 
produced  and  filamentous  iu  the  males.  The  rudimentary  pseudo- 
branchiae,  which  exist  in  the  East-African  F.  ortJionotus  Peters 

and  F.  guentheri  Pfeff.,  and  on  which  Peters's  genus  Nothobranchius 
is  founded,  are  not  to  be  found  in  F.  gularvt. 

EXPLANATION  OF  PLATE  XXXVII. 

Pig.  1.  Phractura  ansorgii,  with  enlarged  upper  view  of  head,  p.  623. 

2.  Fnndulus gidarw,  male,  with  enlarged  lower  view  of  head,  p.  (\'2'-\. 
.'!.  Ditto,  female. 

December  17,  L901. 

Prof.  Gr.  B.  Howes,  LL.D.,  F.E.S.,  Vice-President, 
in  the  Chair. 

A  communication  was  read  from  Mr.  G.  Metcalfe,  M.A.. 

drawing  attention  to  the  following  entry  in  the  '  Proceedings'  for 
1893  (p.  505) :— "  The  Hon.  Walter  Rothschild,  F.Z.S.,  exhibited 
and  made  remarks  upon  ....  a  specimen  of  the  egg  of  the  Duck- 

bill (OmithorJiynchw  anatiuvs)  stated  to  have  been  taken  out  of 

the  pouch  of  the  mother  in  Queensland.''  A  statement  that  the 
Duckbill  laid  its  eggs  in  its  burrow  had  also  been  placed  on  the 
label  of  the  specimens  in  the  Natural  History  Museum. 
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Mr.  Metcalfe  asserted  that,  after  living  many  years  in  a  region 
inhabited  by  these  animals,  making  special  enquiries  of  the 
authorities  of  the  Sydney,  Melbourne,  Brisbane,  and  Hobart 
Museums,  and  publishing  questions  on  the  subject  in  Australian 
newspapers,  he  had  been  unable  to  obtain  any  evidence  that  eggs 
of  Oniithorhynchus  had  ever  been  obtained  except  by  dissection 
of  the  mother.  He  therefore  did  not  believe  that  the  eggs  were 
laid  at  all,  but  that  they  were  hatched  before  extrusion.  It  was 

also  to  be  noted,  in  connection  with  Mr.  Rothschild's  exhi- 
bition, that  Ornithorhi/nchus  did  not  possess  a  pouch. 

In  reference  to  Mr.  Metcalfe's  communication,  Mr.  Oldfield 
Thomas  drew  the  attention  of  the  Meeting  to  the  accounts  given 
by  Mr.  Caldwell  in  his  paper  on  the  Embryology  of  the  Mono- 

tremata  ',  to  the  instances  of  the  laying  of  eggs  recorded  by ;' Prof. 
Spencer-,  aud  to  the  following  statement a  in  Mr.  J.  Douglas 
Ogilby's  work  on  the  Mammals  of  Australia: — "The  Platypus  forms 
a  nest  in  its  burrow  on  which  to  deposit  its  eggs,  and  hatched 
them  out  by  the  warmth  of  its  body  in  the  same  manner  as  birds 

do." 
It  was  upon  this  evidence  that  Mr.  Lydekker  had  based  the 

Museum-labels  referred  to  by  Mr.  Metcalfe. 

But  from  Mr.  Metcalfe's  communication  it  was  evidently  still 
thought  doubtful  by  some  persons  whether  the  Duckbill  really 
laid  its  eggs  ;  and  Mr.  Thomas  expressed  the  hope  that  further 
enquiries  might  be  made  by  naturalists  in  Australia  as  to  the 
actual  finding  of  such  eggs  in  the  burrows,  so  that  this  most 
interesting  point  might  be  finally  settled. 

The  comparative  hardness  of  the  egg-shell,  in  which  Mr.  Caldwell 
had  detected  calcic  salts,  was  in  favour  of  the  more  usually  received 

opinion,  for,  in  Mr.  Bouleuger's  words,  "  Viviparous  reptiles  have 
practically  no  shell  to  their  eggs — it  is  a  mere  membrane." 

Dr.  C.  I.  Forsyth  Major,  F.Z.S.,  exhibited  the  skull  of  a  fossil 
aquatic  Musteline  animal  proposed  to  be  called  EnJu/dricth- 
ijalictoides,  from  the  Pleistocene  ossiferous  breccia  of  Sardinia,  and 
made  the  following  remarks  : — 
When  exploring,  several  years  ago,  a  Pleistocene  ossiferous 

Breccia  at  San  Giovanni,  near  lglesias,  in  the  south-east  of 
Sardinia,  I  came  upon  the  skull  of  a  Carnivore  which,  in  the 
general  shape  of  its  upper  contour,  the  only  part  at  first  exposed, 
presented  absolute  analogy  with  that  of  a  Lutra.  Both  the  facial 
and  the  cranial  portions  are  extremely  flattened,  the  latter  besides 
considerably  expanded  laterally  ;  the   frontal  region  behind  the 

1  Phil.  Trans,  vol.  178,  p.  463  ( 1^-7      -•<■  .■.s|,tvi;illy   p.  Hi:;,  bottom  para- 
graph, and  page  478,  Moond  paragraph. 

Nature,  mi.  p.  182  I  1884  i, 
I'.  1  (Sydney,  1892  , 
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postorbital  processes  is  elongate  and  contracted,  the  l'ostruin  short 
and  broad,  the  orbits  elevated,  the  infraorbital  foramen  large. 

The  ventral  region  of  the  skull  was  at  first  concealed  by  strongly 
adhering  stalaguiitic  matrix  ;  when  this  was  disengaged,  remarkable 
divergences  from  the  Lutra  became  apparent.  The  posterior 
portiou  of  the  region  still  recalls  Lutra  by  its  lateral  expansion, 
flattened  bullae  ossece,  and  broad  basioceipital  and  basisphenoid. 
But  the  broad  palatal  region  between  the  teeth,  and  the  very 

elongate  bony  palate  behind  the  tooth-series,  are  in  striking 
contrast  with  all  known  species  of  Lutra,  and  approach  on  the 
other  hand  to  some  genera  of  the  Mustelina?,  viz.  Patorius  and 
Oalictis. 

The  dentition  is  undoubtedly  that  of  a  member  of  the  Muste- 
lidse.  There  appears  to  be  no  trace  of  a  fourth,  anterior,  premolar, 
another  agreement  with  the  two  last-named  genera.  The  most 
striking  peculiarity  of  the  upper  dentition  is  in  the  shape  of  the 
carnassial,  the  one  on  the  left  side  being  fortuuately  almost 
completely  preserved. 

In  the  Lutrinae  the  heel  of  the  carnassial  is  a  broad,  approxi- 
mately semicircular  lobe,  either  embracing  the  whole  of  the  blade, 

or  leaving  free  not  more  than  the  posterior  third.  In  the  Mustelinae 
the  heel  is  generally  represented  by  a  comparatively  small  cusp 
near  the  anterior  end  of  the  tooth,  from  which  it  is  well  separated 
by  a  constriction.  The  fossil  tooth  holds  an  intermediate  position. 
The  heel  is  broad  as  compared  with  the  majority  of  the  Mustelinae 
and  shows  throughout  a  raised  margin  encircling  a  cup-shaped 
area ;  starting  anteriorly  from  the  small  antero-external  cusp  of 
the  blade,  it  embraces  not  more  than  about  the  anterior  half  of 
the  latter. 

The  only  recent  Mustelines  presenting  a  similar  carnassial  are 
those  of  the  Galictis  group  (Galictis,  Galera,  Lyncodon),  and  more 
than  the  other  species,  the  Galictis  vittata,  in  which  the  heel 
extends  less  medially  than  in  the  larger  species.  The  only 
appreciable  difference  from  the  fossil  is  the  slightly  stronger 
antero-external  cusp,  which  makes  the  heel  of  the  Galictis  carnassial 
appear  to  be  situated  more  backward. 

The  molar  of  the  fossil  is  only  preserved  on  the  right  side  ;  it 
is  much  worn  and  slightly  damaged  near  the  antero-internal  corner. 
Although  this  tooth,  placed  as  it  is  at  the  end  of  the  series  in  the 
Mustelidae,  varies  much  in  this  family,  even  from  one  species  to 
the  other,  it  is  noteworthy  that  the  molar  of  the  fossil  again  comes 
nearest  to  the  smaller  species  of  Galictis.  It  is  a  narrow  tooth,  in 
which  the  length  of  the  external  border  is  equal  to  that  of  the 
internal,  and  the  anterior  margin  runs  approximately  parallel  to 
the  posterior. 

from  the  description  and  comparisons  it  results  that  the 
Sardinian  fossil  belongs  to  an  amphibious  member  of  the  Mus- 
telimc,  coming  nearest  among  recent  forms  to  the  South-American 
Galictis.  It  is  abundantly  entitled  to  constitute  a  separate  genus, 
and  I  have  accordinglv  called  it 
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Enhydrictis  galictoides,  gen.  et  sp.  nov. 

At  various  times  I  have  dealt  with  the  remarkable  Pleistocene 

Mammalia  of  Corsica  and  Sardinia,  and  pointed  out  their  absolute- 
distinctness  from  those  of  the  Continental  Pleistocene  fauna,  as 
well  as  the  affinities  of  some  of  the  insular  forms  with  Tertiary 
European  mammals.  More  recently,  Deperet  has  expressed  partly 
similar  views '. 

It  was  therefore  natural  to  search  for  related  forms  with 

Enhydrictis  amongst  the  Tertiary  Carnivora,  with  the  result  that 
the  Middle  Miocene  Trochictis  is  the  only  known  Tertiary  genus 
in  which  the  upper  carnassial  is  almost  identical  with  those  of 
Enhydrictis  and  Galktis. 

The  recorded  species  of  Trochictis  are  based  on  more  or  less 
perfect  mandibular  jaws,  and  the  genus  has  been  classed  with  the 
Melinae.  An  imperfect  skull  with  a  mandibular  ramus  attached, 
obtained  by  me  in  the  quarries  of  La  Grive-Saiut-Alban,  which 
is  now  in  the  British  Museum,  shows  that  the  upper  jaw  of 
this  genus  has  already  been  described  under  various  names,  from 

Steiuheim  by  O.  Praas  {Palcvomephitis  jaegeri a,  Luira  dubia)  ', 
and  from  La  Grive  by  Deperet  and  Gaillard  (Mitstela  Jilholi 

Dep.)  '.  Trochictis  has  on  the  whole  less  affinities  with  the  Melinae 
than  with  the  Mnstelinae,  and  amongst  the  latter  especially  with 
Galutis  and  Enhydrictis :  to  judge  from  the  comparatively  small 
infraorbital  foramen  and  the  largely  developed  bulla?  ossese,  it  was 
not  amphibious. 

Carnivora  still  more  closely  related  to  Enhydrictis  may  be 
expected  from  later  Tertiary  deposits.  Mustela  raajori  Weith., 
from  the  lower  Pliocene  of  Montebamboli  (Tuscany) — which,  by  the 
way,  is  not  a  Mustela — shows  some  approach  to  Enhydrictis  in  the 
shape  of  the  upper  carnassial,  the  heel  of  which  is  not  separated 
by  a  constriction  from  the  blade,  but  largely  developed  ;  it  is  even 
longer  antero-posteriorly  than  in  the  latter  genus.  The  tooth  of 
M.  majori  is  not  inserted  obliquely  in  the  jaw  as  in  Enhydrictis, 
but  parallel  to  the  palate,  apparently  in  connection  with  the 
different  insertion  and  direction  of  the  zygoma.  The  upper  molar 
(m.  1  )of  M.  majori  approaches  more  that  of  Mustela  :  its  transverse 
diameter  being  less,  its  long  axis  greater  than  in  Enhydrictis ;  the 
postero-internal  angle  is  still  more  developed  than  in  Mustela,  and 
the  transverse  diameter  .shorter  even  than  in  the  latter.  The 

Lowei  carnassial  (in.  1)  of  M.  majori  is  conspicuous  by  the  small 
development  of  the  heel,  which  conversely  is  very  long  in  EnJiy- 

drictis ;  the  internal  cusp  of  the  median  tubercle  is  larger  in  the 
tooth  of  the  latter  genus. 

n  Cbarles  Deperet,   "  Etude  de  quelques  giseinents  liouveaux  do  Yerltibres 
pleMstoei'-nes  de  1  il«  de  Corse,"  Ann.  Soc.  Linn.  Lyon.  \liv.  p.  Ill  (1897). 

-  Wurii.  Nat.  Jabreah  xviii.  pp.  129,  130,  pi.  ii.  <L    18   1862). 
11..  xxvi.  pp.  164,  165  (1870). 

1  Arch.  Mn,  11  in.  Nat.  Lv<m,  i\.  v.  ii".».  pi.  xiii.  flg.  .v.  1 1887);  v.  p.  •_' I 
pL  i.  Bgi  8,  9    1802 
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Dimensions  of  the  shall  of  Enhydrictis  in  millim. 

Basilar  length  (henselion)       99'0 

Upper  length       97'6 
Cranial  breadth  behind  zygomatic  arches  and 

above  meat,  audit    52*5 
Greatest  breadth    66-0 
Breadth  of  occiput       ca.  GOO 
Interorbital  breadth    28*5 

Breadth  between  procc.  postorb    33*0  (!) 
Breadth  between  outer  margins  of  alveoli  of 

upper  canines       ea.  26'0 
Palate  length        ca.  54*0 
Length  from  anterior  margin  of  alv.  of  upper 

canine  to  post,  margin  of  alv.  of  m.  1 ... .  ca.  32- 5 
Length  of  sagittal  crest       ca.  03-0 
Height  of  mandibular  ramus  between   p.  1 

and  m.  1        1  I/O 

1  conclude  with  a  general  remark  on  the  Pleistocene  Mammalia 
of  Corsica  and  Sardinia.  They  are  essentially  the  same  in  both 
islands  and,  with  the  exception  of  the  Mouflon,  1  have  not  met 
with  a  single  recent  species  amongst  the  fossil  forms.  This  is 
as  much  as  to  say  that,  so  far  as  the  Mammals  are  concerned,  I 
cannot  endorse  the  following  statement  by  Deperet,  referring  to 

the  Corsican  Pleistocene  fauna : — "  Le  caractere  quatemaire  de 

l'ensemble  de  cette  faune  ressort  deja  de  la  presence  d'un  grand 
nombre  d'especes  actuelles,  telles  que  le  Loir,  le  Mulot,  le  Lievre, 
le  Mouflon  de  Corse,  l'Aigle  pygargue'".  On  this  topic  1  shall 
have  something  more  to  say  at  an  early  opportunity. 

Mr.  Budget!  read  a  paper  on  the  Structure  of  the  Larval 
Polyptcrvs,  in  which  he  described  th^  urino-geuital  system  and 
skeleton  of  a  very  young  larva  30  mm.  in  length.  The  following 
is  an  abstract  of  this  communication  : — 

The  pronephros,  consisting  of  the  greatly  coiled  anterior  end  of 
the  archiuepbric  duct,  Mas  very  large  and  lies  close  under  the  skin 
on  either  side  behind  the  gills  ;  the  coiled  portion  of  the  pronephros 
communicated  with  a  small  pronephric  chamber  at  the  side  of  the 
dorsal  aorta  by  a  very  fine  duct,  the  extreme  anterior  end  of  the 
archinephric  duct.  The  chamber  contained  at  this  stage  a  very 
small  glomus  and  did  not  appear  to  communicate  with  the  body- 
cavity.  The  pronephros  of  Polypterus  closely  resembled  that 
of  Amia. 

The  mesonejphros  in  the  hinder  end  of  the  bod)'  was  simple, 
consisting  in  each  segment  of  a  glomerulus,  from  which  there 
passed  a  short  broad  nephrostome-canal  opening  into  the  rudiment 
of  the  genital  duct  and  a  coiled  kidney-tubule  ending  in  the  seg- 

mental duct. 
1  Op.  tit.  p.  122. 
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The  genital  ducts  were  regarded  as  being  quite  distinct  from 

Mullerian  ducts  in  the  G-anoidei,  Crossopterygii,  and  Teleostei, 
and  to  have  been  developed  froin  a  condition  like  that  in  the 

Cyclostomata,  by  a  folding-off  of  a  portion  of  the  body-cavity. 
In  those  forms  in  which  a  connection  occurs  between  the  testis 

and  the  kidney,  the  male  geuital  duct  was  regarded  as  having  been 
converted  into  the  longitudinal  canal  of  the  testicular  network. 

The  skeleton  was  entirely  cartilaginous  at  this  stage.  The 
choudrocranium  and  visceral  arches  were  described,  and  shown 
to  resemble  in  some  respects  those  of  Elasmobranchi,  though 
Amphibian  resemblances  were  also  pointed  out.  It  was  shown 
that  this  larva  possesses  a  segmented  rod  of  cartilage  attached 
to  the  hyoidean  arch  and  forming  the  axis  of  the  base  of  the  large 
external  gill. 

The  development  of  the  vertebral  column  was  shown  to  be  very 
peculiar,  there  being  at  first  three  series  of  cartilaginous  processes 
abutting  on  the  notochord  on  either  side.  Later,  the  ventral 
series  lose  their  connection  with  the  notochord,  aud  become  the 
heads  of  the  ventral  ribs. 

The  condition  of  the  pectoral  fins  at  this  stage  was  shown  to 
support  the  view  that  these  have  been  derived  from  a  uniserial 
fin  of  the  Elasmobranch  type,  rather  than  from  a  biserial 
archipterygium. 

In  general,  the  structure  of  this  larva  was  regarded  as  showing 
that  the  Crossopterygii  at  the  present  day  are  a  central  group 
intermediate  between  the  Elasmobranchi,  the  Teleostei,  and  the 

Amphibia. 
This  Memoir  will  be  published  entire  in  the  'Transactions.' 

The  following  papers  were  read  : — 

1.  On  the  Anatomy  of  Gruiforin  Birds;  with  special  reference 

to  the  Correlation  of  Modifications.  By  P.  Chalmers 

Mitchell,  M.A.,  D.Sc.  Oxon.,  F.Z.S.,  Lecturer  on 

Biology  at  the  London  Hospital  Medical  College, 
University  of  London. 

[Received  December  17,  1901.] 

(Text-figures  70-85.) 

In  this  memoir  I  use  the  term  Gruiform,  descriptively,  in  the 

sense  of  Gadow  (4)  to  denote  the  Rallida?,  G-ruidir,  Dicholophida?. 
OtididsB,  Rhinochetidae,  Eurypygidsa,  and  Heliornithidie.  1  have 
been  able  to  dissect  members  of  all  these  groups  iu  the  Prosectorium 
of  this  .Society;  and  1  am  specially  indebted  to  my  friend  Mr.  F. 
E.  Beddard.  F.K.S.,  I  he  Prosector,  not  only  for  the  kindness 

with  which  he  has  given  me  his  personal  assistance  in  verifying 
many  doubtful   points,  but   for  the  complete  manner  iu  which  he 
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has  placed  material  (some  of  it  belonging  to  the  Society,  and  some  of 
it  his  own)  at  my  disposal.  I  have  actually  dissected  the  following 
forms :  — 

Rallicbe      ....      Aramides  cayennensis. 

,,         ypecaha. FtiLiea  leucoptera. 
Oallinula  chloroj>us. 

,,        phosnicurug. Hypota  nidia  phUipjpensig. 
Porzana  Carolina  \ 
Ballus  celebensis. 

„      lonffirogtris. 
„      maculatug. 

Gruidae     ....      Balearica  chrysopdargus  (Gruinae). 
Aramus  scolopacevs  (Araminae). 

Psophia  leucoptera  (Psophiinae). 

obscura  (id.  I. 
Dicholophidar.      Cariama  cristata. 
Otididae     ....      Otis  tarda. 
Ehinochetidaj.      Ehinoehetus  jubatug. 

Eurypygidac.  .       Ewyjyyga  Julias. 
Heliornithida?.     Heliornig fuliea  (sen  Podoa  suHnamensis). 

J  Lave,  moreover,  made  full  use  of  the  published  observations 
o£  Beddard  (1),  Gadow  (4).  and  Fiirbringer  (3)  on  these  and 
allied  forms,  but  any  detailed  statements  which  1  make  in  this 
paper  I  have  myself  observed  or  verified  unless  I  cite  them  on  the 
authority  of  their  author. 

The  direct  object  of  the  enquiry  the  results  of  which  are  now  to 
be  set  out,  was  a  prosecution  of  investigations  to  which  my 
discovery  of  the  eutaxy  in  the  wing  of  certain  Pigeons  (8)  led  me. 
I  came  to  the  conclusion  that  in  the  Columbidae  the  diastataxic 

condition  of  the  wing  was  primitive,  and  that  the  eutaxic  condition 
was  derived  therefrom  by  a  secondary  closing  up  of  the  diastema 
in  the  ranks  of  feathers.  I  found  that  there  was  a  general 
coincidence  between  the  specialized  condition  of  the  wing  and 
specialized  conditions  of  other  anatomical  structures,  and  a  similar 
general  coincidence  between  the  primitive  condition  of  the  wing 
and  less  specialized  conditions  of  other  anatomical  structures. 
Later  on  I  studied  the  structure  of  Kingfishers,  a  group  in  which 
the  occurrence  of  both  conditions  of  the  wing  was  known,  and  I 
was  able  to  show  (9)  that  also  in  that  group  there  existed  a 
correlation  between  specialization  of  the  wing  and  specialization  of 
other  anatomical  structures.  In  a  later  memoir  (10)  dealing  with 
the  modifications  presented  by  the  Alimentary  Canal  in  the  whole 
group  of  birds,  I  had  occasion  to  employ  a  precise  terminology  for 

1  Beddard  (1)  states  that  P.  Carolina  is  exceptional  in  having  a  nude  oil- 
gland  ;  in  the  specimen  I  examined  the  gland  was  definitely  tufted,  and  the 
same  was  true  of  some  chicks  that  1  examined  along  with  Mr.  Pycraft  at 
the  British  Museum. 
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degrees  of  specialization  of  anatomical  conditions.  I  distinguished 
one  condition  of  character  found  in  a  group  as  being,  with  regard 
to  that  group,  archecentrie,  that  is  to  say  as  most  nearly  representing 
the  ancestral  condition  or  common  heritage  of  the  group ;  while 
the  other  conditions  were  distinguished  as  apocentric,  that  is  to 

say  as  having  moved  outwards  along  some  radius  from  the  arche- 
centric  condition.  In  this  terminology,  I  regard  the  diastataxic 
condition  of  the  wing  as  archecentric,  the  eutaxic  condition  not 

only  as  apocentric  but  as  multi radially  apocentric — that  is  to  say,  as 
being  an  instance  of  such  a  simple  and  direct  change  as  we  may 
imagine  to  have  occurred  independently  in  different  cases.  In 
Coluuibida?  and  .Alcedinidre  there  is  a  general  coincidence  of  this 
apocentricity  of  the  wing  with  apocentricities  of  other  structures. 
The  problem  of  the  present  research  was  to  see  to  what  extent 
and  in  what  structures  there  was  a  similar  correlation  of  apo- 

centricities in  Gruiform  birds.  It  is  clear  that  the  field  of  the 

problem  is  essentially  different  ;  there  is  no  doubt  as  to  the  close 
genetic  affinity  of  the  different  Doves  and  Pigeons,  and  the  King- 

fishers are  a  group  at  least  equally  coherent.  In  the  case  of  the 
birds  here  associated  as  Gruiformes,  there  are  many  taxonomic 
uncertainties,  among  which  the  least  uncertain  point  is,  that 
even  if  the  assemblage  be  natural,  many  of  the  groups  assigned  to 
it  stand  far  apart. 

EtITAXY  AND  DlASTA'i'AXY  IN  THE  GRUIFOltMES. 

liallidcu. — All  the  Rails  that  I  have  examined  have  the  wings 
typically  diastataxic.  The  condition  in  Rallus  longirostris  (text- 
tig.  70)  may  serve  as  a  type.    The  primary  quills  have  major  coverts 

Text-fig.  70. 

Wing-structure  of  Balltu  longirostris. 

Diagram  ol  the  distal  secondary  quills  and  coverts,  showing  the  diastataxic 
condition.  The  quills  are  in  outline;  the  major  coverts  and  "iliml- 
series  r'  Ceathen  arc  in  black:  the  transverse  rows  are  represented  by dotted  lines  with  larger  black  dots  showing  the  positions  of  feathers. 

8.   First,  secondary.      /'.   First    primary.      <p,    Dinstutaxic  gup.       C.li. 
Carpal  remex.    0.0,  Carpal  covert. 
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placed  distally  and  bound  closely  to  them.  At  the  carpal  angle  of 
the  wing,  the  transition  to  the  secondaries  is  made  and  the  carpal 
re  in  ex  with  the  carpal  covert  lie  in  this  region.  Since  Degen  (2) 
drew  attention  to  these  feathers  a  good  deal  has  been  written 
about  them  by  various  authors,  and  when  I  wrote  my  paper  on  the 

Colurnbidae  (8)  I  was  unacquainted  with  Degen's  work.  I  urged 
the  view,  against  later  writers,  that  the  carpal  covert  and  remex 
belonged  morphologically  to  the  secondaries  and  not  to  the 

primaries.  I  am  glad  to  find  that  this  was  Degen's  view.  In  the 
Rallidaj  the  carpal  covert  crosses  the  carpal  remex  precisely  as  the 
major  coverts  cross  the  secondary  (pulls,  and  the  remex  is  frequently 
tied  to  the  first  large  secondary  by  a  plica  of  membrane  similar  to 
that  which  I  described  in  the  Oolumbidse.  I  think  that  there  can 

be  no  doubt  as  to  the  homology  of  these  feathers,  and  that 
morphologically  the  diastataxic  gap  should  be  counted  as  coming 
after  the  fifth  secondary.  The  carpal  remex  and  covert  are  in 
process  of  reduction.  In  the  Kallida)  this  has  not  proceeded  far, 
and  the  carpal  remex,  in  most  cases,  as  in  the  figure,  lies  very 
close  to  the  first  primary,  so  that  it  appears  rather  like  a  proximally 
placed,  primary  major  covert.  The  four  large  distal  quills  of  the 
secondary  series  are  crossed  by  their  major  coverts  ;  then  comes 
the  wide  diastataxic  gap  (.c)  occupied  by  a  feather  in  series  with  the 
major  coverts,  and  then  follow  the  more  proximal  secondaries  with 
their  coverts  in  even  series.  The  transverse  rows  of  minor  coverts 

are  not  well  marked  in  the  Kallidae  ;  the  coverts  just  above  the 
major  coverts  are  large,  and,  as  frequently  happens  in  birds,  owing 
to  the  large  size  of  the  quills  and  major  coverts  these  third-series 
feathers  have  been  pushed  forwards  so  that  they  appear  to  lie  in 
between  the  rows ;  their  true  position  will  be  at  once  plain  if  one 
imagine  the  quills  aud  major  coverts  reduced  to  the  same  size  as 
those  of  this  third  series.  In  the  figures,  which  naturally  are 
somewhat  diagrammatic,  these  feathers  are  represented  rather 
more  nearly  in  their  morphological  position  than  in  their  actual 
position.  They  are  the  feathers  that  I  termed  third-series  feathers 
in  my  paper  on  the  Colurnbidae.  The  higher  members  of  the 
transverse  rows  are  fairly  well  marked  in  some  Rails ;  in  others 
they  are  reduced  to  small,  almost  downy  feathers  without  con- 

spicuous transverse  or  horizontal  arrangement. 
Gruidce. — The  Gruinye  and  Aramime  are  diastataxic,  and,  except 

that  the  transverse  rows  are  rather  better  marked  in  Aramus,  there 
is  no  point  of  importance  to  distinguish  the  condition  of  the  wing 
in  these  from  the  condition  in  the  Rails.  As  in  some  Rails,  the 

carpal  remex  is  not  so  close  to  the  first  primary  as  in  Rallus  longi- 
rostris.  The  Psophiime  (text-fig.  71,  Psophia  obscura)  display  the 
eutaxic  arrangement  of  the  wing-feathering.  The  primary  quills 
with  their  distally  placed  major  coverts  meet  the  secondary  quills, 
which,  as  usual,  are  crossed  by  their  major  coverts,  at  the  carpal 
angle.  The  secondary  quills  occur  in  even  series,  there  being  no 
trace  of  the  diastataxic  gap.  The  transverse  rows  are  fairly  well 
marked,  the  third-series  feathers,  as  in  the  diastataxic  forms,  being 
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displaced  forwards  and  so  lying  in  the  interspaces  of  the  secondary 
quills.     There  are  several  small  feathers  in  the  carpal  angle  of  the 

Text-tiff.  71. 

\  a \  #\
  n U\-

  ■■ nn 

Wing-structure  of  Psopkia  obscure. 

Diagram  of  the  distal  secondary  quills  and  coverts,  showing  the  ci 
condition.    General  description  and  lettering  as  in  text-figure  7 

/.  Quills  on  first  digit. 

itaxic 
0. 

wing,  but  none  of  these  can  be  identified  with  certainty  in  the 
adult  condition  as  carpal  reinex  or  carpal  covert.  The  degeneration 
of  these  feathers  is  an  apocentric  modification,  and  it  is  interesting 
to  find  it  associated  with  the  eutaxic  arrangement. 

Dicholophidce. — These  are  known  to  be  eutaxic,  and  there  is 
nothing  in  the  arrangement  of  the  feathers  to  distinguish  it  from 
the  condition  in  Psophia.  In  the  carpal  angle  there  is  an  obvious 
carpal  covert,  recognized  by  its  position.  Under  it  is  a  very  small 
and  degenerate  representative  of  the  remex.  A  plica  binds  these 
two  to  the  first  large  secondary  quill.  The  degeneration  of  the 
carpal  remex  is  here,  as  in  Psophia,  to  be  associated  with  eutaxy, 
but  it  has  not  proceeded  so  far. 

Otididce. — In  the  wings  of  these  (text-fig.  72,  Otis  tarda)  the  condi- 
tion is  markedly  diastataxic.  The  primary  coverts  are  distad  of  their 

quills,  there  is  a  good  carpal  covert  crossing  the  carpal  remex,  the 
latter  being  bound  to  the  first  large  secondary  by  a  plica,  and  the 
carpal  remex  with  its  covert  being  in  plain  sequence  with  the 
secondaries  and  their  major  coverts.  The  transverse  rows  over 
the  secondary  quills  are  plain.  The  diastema  (.r)  is  wide,  and  in 
if  lies  a  major  covert  at  the  base  of  a  normal  transverse  row. 

Kkinochetida . —  In  these  ( text-fig.  73,  p.  634,  Rhinochetusjubatm) 
the  wing  shows  the  eutaxic  condition.  The  only  difference  between 
the  wing  of  these  and  that  of  Psophia  is  thai  the  carpal  remex  is 
not  so  degenerate.  It  is  bound  to  the  first  secondary  quill  bv  a 
strong  plica  and  is  crossed  in  normal  fashion  by  a  small  covert. 

EurypygicUe. —  li  is  curious  thai  the  references  in  the  literature 
to  the  condition  of  the  wing  in  Ektrypygd  differ.  Gjadbw  (4)  and 
Beddard  (1)  state  that  it  is  diastataxic.     Pycraft  (11)  places  it  in 
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Text-fig.  72. 
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Wing-structure  of  Otis  tarda. 

Diagram  of  the  distal  secondary  quills  and  coverts,  showing  the  diastataxir 
condition.     General  description  and  lettering  as  in  text-figure  70. 

I'L.  Plica,  or  membranous  fold  binding  the  carpal  remex  to  the  distal  secondary. 

Text-fig.  73. 

C.C 

Wing-structure  of  Ehinochetus  jvbatv*. 

Diagram  of  the  secondary  quills  and  coverts,  snowing  cvlaxU  condition. 
General  description  and  lettering  as  in  text-figure  70. 
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a  list  of  eutaxic  forms  ;  and  Seebohm  (12)  not  only  places  it  among 

eutaxic  forms  but  adds  a  footnote  stating  that  "  having  very  care- 
fully  examined  the  wings  he  found  no  trace  of  surplus  wing-coverts 

to  indicate  the  loss  of  a  fifth  secondary."  Along  with  Mr.  Pycraft 
1  examined  carefully  a  well-preserved  spirit-specimen  in  the 
British  Museum.  The  wing  was  normally  diastataxic.  The 
feathering  was  of  the  normal  type,  except  that  while  the  carpal 
covert  was  large  aud  bound  down  to  the  first  large  secondary  quill 
by  a  plica,  the  carpal  remex  was  vestigial,  an  exception  to  its  usual 
condition  among  the  diastataxic  Gruiformes.  I  therefore  do  not 
hesitate  to  say  that  Seebohm  was  mistaken,  and  that  the 
Eurypygidae  are  diastataxic,  as  stated  by  Beddard  and  Gadow  and 
as  shown  by  the  specimens  I  examined.  It  is  of  course  conceivable 
that  individual  variations  occur ;  the  Columbidte  and  Alcedinida? 
show  closely  allied  species  with  both  conditions.  However,  the 
circumstance  that  Seebohm  was  mistaken  about  the  condition  in 

the  next  group,  makes  it  more  probable  that  he  was  mistaken  here 
than  that  Eurypyga  presents  individual  variations. 

Hdiorniihidce. — These  are  eutaxic.  It  is  impossible  to  mistake 
the  American  Pin-foot,  as  its  smaller  size  aud  feet  with  transverse 
zebra-like  black  bars  distinguish  it  plainly  from  the  African  forms. 
I  have  examined  a  number  of  specimens,  well  preserved  in  spirit, 
both  at  the  British  Museum  and  in  Mr.  Beddard\s  collection. 

The  primaries  with  their  distally  placed  major  coverts  are  as  in 
other  Gruiformes  ;  the  carpal  covert  crosses  in  normal  fashion  a 
carpal  remex.  and  the  latter,  as  in  other  eutaxic  Gruiforin  birds 
except  RhinocJiettis,  is  vestigial.  The  secondary  quills,  crossed  by 
their  major  coverts,  lie  in  even  series  with  no  trace  of  a  diastema. 

None  the  less  Seebohm  (12)  wrote  as  follows : — "  Heliornis  has 
always- been  regarded  as  the  New  Woi-ld  representative  of  the  Old 
World  genus  Podica.  The  theory  that  the  resemblance  is  only 
accidental,  and  that  Podica  is  the  Old  World  representative  of  the 

New  "World  Psophire,  is  supported  by  several  facts.  In  spite  of statements  to  the  contrary,  there  can  be  little  doubt  that  Podica  is 

quincubital  (eutaxic)  and  belongs  to  the  Galliformes,  whilst  Heli- 
ornis  is  aquincubital  (diastataxic)  and  belongs  to  the  Ralliformes. 
Three  specimens  (two  of  them  in  spirit)  of  Podica  seneyalensis,  and 
one  of  Heliornis  fulica,  have  been  most  carefully  examined  for  me 

by  experts  at  the  British  Museum."  Podica  seneijalensis  is  certainly 
eutaxic,  as  Seebohm  states,  but  the  same  condition  exists  in  //..//- 
ornig.  I  can  only  suggest  that  in  the  one  specimen  examined,  the 

"experts,"  fearing  to  disturb  the  feathers  too  much,  looked  only 
in  the  space  proximad  of  the  fourth  quill,  and,  seeing  there  one  of 
the  third-series  feathers,  mistook  it  for  the  major  covert  of  a 
diastataxic  form.  Especially  in  the  case  of  a  small  wing  with 
closely-set  feathers,  it  is  necessary  to  examine  the  whole  series  to 

be  certain  as  to  the  condition,  as  the  forwardly  displaced  *'  third- 
series"  feathers,  if  only  a  single  interspace  be  examined.  look 
remarkably  like  diastataxic  additional  coverts. 

The  Gruiforin   assemblage,  then,  lik<>  the  Columbidse  and  (he 
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Alcedinidse,  has  some  members  with  the  wing  in  the  diastataxic 
condition  and  some  members  with  the  wing  eutaxic,  and  there  is 
no  direct  relation  between  the  distribution  of  these  conditions  and 

the  accepted  classifications.  On  the  assumption  that  eutaxy  is  an 
apocentric  modification  of  the  archecentric  diastataxy,  it  is  plain 
that  it  must  be  what  I  term  a  multiradial  apocentricity,  a  condition 
that  has  been  produced  several  times  independently.  How  far  is 
this  apocentricity  found  associated  with  other  apoceutricities  ?  In 

the  wing-feathering  generally  there  is  an  association  between 
eutaxy  and  the  degeneration  of  the  carpal  remex.  Rhinoehetus  is 
the  only  eutaxic  form  in  which  the  degeneration  of  this  feather 
has  not  been  carried  far ;  Eurypyga  is  the  only  form  of  those 
that  I  have  examined  in  which  diastataxy  is  associated  with  a 
great  degeneration  of  the  carpal  remex. 

The  Gut-Patterns. 

T  have  recently  (10)  described  and  discussed  the  patterns  dis- 
played by  the  convolutions  of  the  Intestinal  Tract  among  the 

Gruiformes.  They  are  all  modifications  of  a  metacentral  condition 
closely  resembling  that  found  underlying  the  modifications  of  the 
Charadriiformes.  It  is  enough  to  say  here  that  Aramus  appears 
to  show  the  most  primitive  condition  in  the  group,  a  condition  in 
which  there  is  little  trace  of  the  special  Ealline  pattern.  The 
Ralline  pattern  is  very  definite,  and  tlie  patterns  found  in  the 
Gfruiuoe,  Psophiinse,  and  Ileliornithidre  are  practically  identical  with 
it.  Rhinoehetus,  Dicholophus,  and  Otis  show  apocentric  modifications 
of  the  Ealline  type.  Eurypyga  stands  out  from  the  others, 
showing,  in  this  respect,  only  an  extremely  generalized  relationship 
with  the  group. 

The  divergence  of  patterns  among  the  Griufonnes  is  certainly 
not  great,  but  none  the  less  is  iu  striking  contrast  with  the 
practically  complete  identity  of  pattern  found  among  the  different 
members  of  the  Columbida?  or  of  the  Alcedinidse,  the  state  of 
affairs  pointing  out  that  the  Gruiform  assemblage  is  far  from 
coherent.  Aramus  and  Eurypyga,  two  diastataxic  forms,  display 
the  most  archecentric  patterns  found  in  the  group :  the  others, 
eutaxic  or  diastataxic,  are  all  apocentric.  that  is  to  say  are  far 
modified  from  the  Avian  archecentric  condition. 

Muscular  Anatomy. 

Latissimw  dorsi  anterior  et  posterior. — The  conditions  of  these 
muscles  present  a  considerable  range  of  variation  among  the 
Gruiformes. 

In  the  Pallida?  (when  I  use  family  names  iu  this  memoir  I  mean  to 
imply  only  those  examples  mentioned  as  having  been  dissected)  both 
divisions  of  the  muscle  are  large  and  unusually  strong,  with  a  wide 
origin  from  the  dorsal  vertebral  spines  extending  from  the  posterior 
cervicals  to  the  ilium.  The  posterior  margin  of  the  anterior 
division   is  in  contact  with  the  anterior  margin  of  the  posterior 
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division  throughout  the  greater  part  of  the  extent  of  the  muscle, 
and,  save  in  OaUinulu  pKcenicurus  and  Porzana  Carolina,  they  are 
actually  in  continuity.  The  posterior  part,  corresponding  to  the 
posterior  division  in  most  birds,  is  enormously  strong  and  large, 
and  its  origin  has  spread  distally  until  it  has  reached  a  considerable 
portion  of  the  ilium  and  the  musculature  of  the  thigh.  At  the 
insertion,  the  fleshy  and  broad  insertion  of  the  anterior  portion 

(text-fig.  74.  L.A.)  is  superficial,  and  its  proximal  edge  is  in  contact 

Text-fig.  74 

Shoulder-muscles  of  Rail  us  longirostris.      Shoulder-muscles  of  Psophia  obscura. 

Musculature  of  right  shoulder,  external  view. 

2.  Tendon  of  supra-coracoideus  A.S.  Anconajus  scapularis,  cut  short, 

and  in  text-fig.  75,  reflected.  8.A.  S'capuli-humeralis  anterior.  8.P.  Scapuli- 
humeralis  posterior.  8.  Expansor  secundariorum.  L.P.  Latissimus  clorsi 
posterior.  L.P. A.  Slip  of  lat.  dorsi  post,  to  anconeus  scapularis.  L.A. 
Latissimus  clorsi  anterior.  AM.  Auconaeus  huuieralis.  8.C.  Sub-seapuli- 
coracoideus. 

S.  Humeral  anchor  of  anconseus.  .'/.  Humeral  insertion  of  lat.  dorsi  ant. 
The  tendinous  areas  arc  dotted. 

and  partly  fused  with  the  tendinous  insertion  of  the  posterior  division 
(text-fig.  74,  ./).  The  latter  runs  to  the  humerus,  in  close  associa- 

tion with  the  humeral  anchor  of  the  anconseus  scapularis  (text- 
tig.  74.  ■!).  It  also  sends  proximally  a  remarkable  muscular  slip 
(text-fig.  74,  L.P. A.)  which  is  fused  with  the  chief  origin  of  the 
anconseus  scapularis.  The  condition  of  this  muscle  offers  three 
points  of  special  note.  The  great  size  and  backward  extension  of 
the  muscle  with  its  iliac  origin  are  certainly  apocentric.  The  fusion 
of  the  two  divisions  along  a  great  part  of  their  course,  from 
origin  to  insertion,  is  possibly  archecentric,  and  brings  to  mind 
the  -ingle  latissimus  dorsi  of  Aptery.v,  a  condition  possibly  arche- 

centric for  Aves,  and  to  he  compared  with  the  single  muscle  in 
Reptiles.  The  muscular  attachment  to  the  anconseus  of  the  inser- 

tion of  the  posterior  division  possibly  is  archecentric  :  in  any  case 
the  only  parallel  to  it  with  which  I  am  acquainted  is  the  similar 
condition  described  by  Furbringer  in  the  ease  of  Gcuuarhtt. 

In  the  Oruidee  the  conditions  differ.     In  the  Grruinte  the  two 
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divisions  are  relatively  narrow  and  do  not  touch  at  origin  or 
insertion;  the  posterior  division  is  in  tendinous  degeneration,  an 
apocentricitv  different  from  that  found  in  the  Rallida\  In  Aramu* 
the  condition  is  more  Ralline,  the  posterior  portion  being  extremely 
large  and  reaching  to  the  ilium,  although  the  two  divisions  are  not 
in  contact  either  at  origin  or  insertion.  In  Psophia  both  divisions 
are  large,  the  posterior  division  having  spread  backwards  so  as  to 
take  extensive  origin  from  the  ilium  and  from  the  thigh  musculature. 
At  their  insertions  (text-fig.  75)  they  are  far  apart  and  quite  free, 
and  along  their  course  the  edges  are  not  in  contact.  In  the  Dicho- 
lophida?  both  divisions  are  of  fair  size,  the  posterior  division 
possessing  a  backward  extension  to  the  ilium.  Throughout  their 
course  they  are  not  in  contact,  and  the  insertions  of  the  two 
divisions  are  very  far  apart.  In  the  Otididse  the  anterior  division 
resembles  that  in  other  Gruiforrues,  but  the  posterior  division  ha< 
completely  disappeared.  In  Rhiaochetus  both  divisions  are  strong 
the  posterior  having  the  Kalline  backward  extension  to  the  ilium, 
while  the  insertions  are  well  separated,  that  of  the  posterior 
division  being  in  common  with  the  insertion  of  the  humeral  anchor 
of  the  aucomeus.  In  Eurypyga  the  condition  is  more  arcbecentric 
than  that  in  Rhinochetus ;  the  backward  extension  has  not  reached 
the  ilium,  and  the  insertions  are  much  more  nearly  in  contact. 
The  Heliornithidse  display  the  enormous  backward  extension  and 
great  size  of  the  posterior  division  common  in  the  group.  The 
two  divisions  are  free  from  one  another  and  their  insertions  are 

well  separated. 
So  far  as  this  muscle  is  concerned,  it  is  plain  that  the  Gruiformes 

do  not  display  the  exact  coincidence  of  apocentricities  found  in  a 
compact  group  such  as  the  Columbidae  or  the  Alcedinidae.  The 
most  striking  apocentricitv  is  the  enormous  backward  extension  of 
the  posterior  division.  This  is  best  marked  in  the  Rails,  which 
are  diastataxic,  and  in  Hello mis,  which  is  eutaxic,  but  it  appears  in 
all  the  eutaxic  forms.  In  Eurypyga,  which  is  diastataxic.  it  does 
not  occur;  in  the  Crane,  which  is  diastataxic,  another  apocentric 
condition  occurs,  consisting  in  the  reduction  of  the  posterior 
division,  and  this  is  carried  to  the  extent  of  complete  loss  in  Otis, 
another  diastataxic  form.  Among  the  diastataxic  Kails  two 
conditions  occur  for  which  parallels  have  to  be  sought  among  the 
Ratites. 

Latigaimw  dorsi  metapatagialis. — This  muscular  slip  is  present 
in  all  the  Gruiformes.  It  is  superficial  to  the  posterior  division  of 
the  latissimus  dorsi  and  runs  to  the  skin  in  the  region  of  the  axilla. 
Owing  to  its  superficial  position,  it  is  easy  to  overlook  it.  or  to 
remove  it  accidentally  in  process  of  skinning  the  region. 

Khombuideus  sii/ierjicialis  e(  profundus. — Both  muscles  are 
present  in  all  the  Gruiformes.  and  the  general  course  of  the  fibres 
is  that  those  of  the  superficial  muscle  run  nearly  transversely  from 
the  scapula  up  towards  the  vertebral  spines,  but  show  a  tendency 
to  slope  backwards  from  below  upwards.  The  fibres  of  the  deep 
muscle  run  upwards  and  forwards  from  the  scapula  to  the  vt-rtebra?. 
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The  superficial  muscle  shows  a  marked  tendency  to  increase  in 
its  anterior  region  and  to  decrease  in  its  posterior  region.  In  Otis, 
a  diastataxic  form,  it  is  extremely  long,  arising  from  eight  or  nine 
vertebra?,  and  covering  the  deep  muscle  completely.  In  Eurypyga, 
a  diastataxic  form,  it  is  thick  in  front,  but  thins  out  posteriorly ; 
in  Phinochetus,  a  eutaxic  form,  it  is  almost  separated  into  a  thick 
proximal  and  a  thin  distal  portion.  In  the  others,  eutaxic  or 

diastataxic,  except  the  G-ruinae,  its  proximal  portion  extends 
beyond  the  deep  muscle,  and  it  thins  out  and  disappears  some 
distance  in  front  of  the  posterior  end  of  the  scapula,  this  condition 
being  best  marked  in  the  eutaxic  Psophia,  where  it  takes  origin 
only  from  three  to  four  vertebra?.  As  an  exception  to  the  general 
trend  of  modification  within  the  group,  the  Gruina?  present  the 
peculiar  feature  that  it  is  the  distal  portion  of  the  superior  muscle 
which  is  best  developed  ;  this  completely  conceals  the  shorter 
portion  of  the  deep  muscle,  while  that  again  extends  further 
forwards  than  the  superficial  muscle  anteriorly  and  is  left  exposed. 

The  conditions  of  the  deep  muscle,  except  in  Gruinae,  are  less 
irregular.  In  all  the  others  it  begins  at  the  distal  extremity  of 
the  scapula  and  reaches  forwards  along  the  scapula  to  a  less 
extent  in  the  diastataxic  forms  and  in  ffeliomis,  and  to  a  much 
greater  extent  in  the  eutaxic  forms,  especially  in  Psophia  and 
Dicholop7iu6\  where  it  is  extremely  long,  extending  practically  the 
whole  length  of  the  scapula  and  a  portion  of  the  clavicle.  The 
deep  muscle  is  certainly  phylogenetically  newer  than  the  super- 

ficial muscle  (Tiirbringer)  and  is  in  process  of  growing  forwards 
along  the  scapula.  There  is  a  coincidence  between  this  apocentricity 
and  eutaxy ;  the  apocentricity  is  least  in  the  diastataxic  Eurypyga, 
greatest  in  the  eutaxic  PsopJiia  and  Dicholophidce. 

Biceps  hrachialis. — In  the  Gruiformes,  with  the  exception  of 
Rhinochetus,  the  biceps  muscle  of  the  arm  does  not  present 
variations  of  importance.  Its  chief  origin  is  from  the  acrocoracoid, 
but  it  has  the  usual  secondary  origin  from  the  humerus,  the  latter 
being  weaker.  It  runs  undivided  in  most  of  the  members  of  the 
group  until  close  to  its  insertion,  by  tendons  of  nearly  equal 
thickness,  to  the  opposite  sides  of  the  radius  and  ulna.  In  some  of 
the  Rallida?  the  radial  portion  shows  signs  of  doubling.  In  Shino- 
rh,  tus,  as  has  been  described  by  Beddard  (1),  there  is  a  curious  acces- 

sory biceps  ( text-fig.  76,  B.a.) :  Beddard  described  it  as  arising  from 
the  humerus  immediately  below  the  insertion  of  the  deltoid  muscle  ; 
I  found  a  much  more  extensive  origin  beginning  on  the  scapula, 
close  to  the  insertion  of  the  subscapularis  internus  and  thence 

parsing  down  the  humerus,  receiving  fibres  from  Beddard's  point 
of  origin.  It  is  inserted  to  the  radius  close  to  the  insertion  of  the 
radial  fork  of  the  biceps.  Cases  are  known  in  which  the  normal 
biceps  is  divided,  the  radial  tendon  coming  from  the  humeral  or 
coraco-b amend  portion  of  the  muscle,  Scopus  even  having  a  double 
origin  and  insertion  to  the  radius  and  ulna;  and  a  tendency  to  the 
doubling  of  the  coraoo-humera]  portion  appears  in  some  Ballidee. 
It  seems  most  probable  'hat  this  accessory  biceps  in  Ehinochetua  is 

12 
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to  be  compared  with  a  separated  portion  of  a  doubled  eoraco- 
humeral-radial  division  of  tbe  biceps,  but  the  extension  of  the 
origin  to  tbe  scapula  is  very  peculiar.  The  condition  is  of  course 
markedly  apocentric. 

Deltaides  patagialis. — This  muscle  is  relatively  narrow  in  all 
the  Gruiformes,  being  most  narrow  in  the  Gruinae  and  Psophiina?. 
Tbe  tendons  termed  longus  and  brews  arise  from  its  distal  extremity, 

directly  in  tbe  Rallidae  (text-tig.  77,  L.,  Jr.)  in  Otis  and  in  Eury- 
p'j'ja  ;  or  after  a  very  sbort  common  tendon,  as  in  Aramus,  tbe 
Dieholophidao,  and  Heliornis  (text-fig.  78);  or  after  a  long  common 
tendon,  as  in  the  Gruinse  and  Psophiinae;  or  the  muscle  itself  may 
fork  into  peaks  for  the  two  tendons,  as  in  Rhinochetus  (text-fig.  76). 
The  existence  or  length  of  tbe  common  tendon  seems  correlated 
with  the  size  of  the  bird  or  of  the  wing,  and  to  be  of  minor 
importance;  the  conditions  vary  in  individuals  and  in  forms  so 
closely  allied  as  Chunga  and  Curiam  a.  With  the  exception  of 
Rhinochetus,  all  the  members  of  the  group  may  be  taken  as  displaying 
the  muscle  in  an  archecentric  condition.  The  peaked  condition 
suggested  in  some  of  the  Eallidse,  and  fully  exhibited  in  the  eutaxic 
Rhinochetus,  is  undoubtedly  apocentric  and  approaches  the  extreme 
apocentricity  of  a  completely  divided  muscle,  a  condition  that  T  have 
shown  to  exist  in  tbe  eutaxic  Alcedinidse  and  in  other  modified 
forms  of  birds. 

The  longus  tendon  is  single  in  most  of  the  Gruiformes  (text- 
figs.  76,  77,  78,  L.),  but  is  doubled  in  the  distal  elastic  portion  in 
Aramus,  Oariama,  Chunga,  and  Otis,  and  in  tbe  latter  two  it  is 
bound  down  to  the  brevis  tendon  by  a  forearm  anchor  near  where 
the  brevis  is  inserted  to  the  fascia  over  the  extensor  metacarpi 
radialis.  1  have  not  the  materials  to  estimate  tbe  values  of 

these  slight  modifications. 
The  brevis  tendon  displays  the  most  simple  condition  in  the 

Gruinse,  where  it  is  a  straight,  wide  band  running  down  to  tbe 
tendinous  portion  of  the  extensor  metacarpi  radialis,  without 
complication  of  any  kind.  In  many  of  tbe  Eallidse  the  condition  is 

similar  (text-fig.  77,  br.),  but  the  tendon  is  rounder  and  more  sharply 
separated  from  the  fasciae  of  the  patagial  membrane,  while  in  other 
members  of  the  family  the  insertion  end  shows  signs  of  differen- 

tiation into  the  distal  slip  termed  a  by  Fiirbringer  and  the  proximal 
slip  termed  y  by  the  same  authority.  In  Aramus  the  tendon  is 
broad  and  rather  diffuse,  but  at  its  insertion  it  divides  into  a  well- 
marked  distal  slip  (a)  and  a  diffuse  median  slip  (/3), which  is  inserted 
to  the  extensor  tendon  and  passes  in  addition  over  that  towards 
tbe  ulnar  edge  of  the  forearm  to  form  a  well-marked  fan-shaped 
extension.  In  the  Psophiina;  the  condition  of  Hie  tendon  is 
rounder  and  better  separated  from  the  fascia  of  tbe  patagium,  but 
the  insertion  end  with  its  proximal  slip  and  median  slip  with  :i 
fan-like  extension  is  like  tbe  arrangement  in  AramuSi  In  Chutufa 
and  Oariama  the  tendon  is  broad  and  diffuse,  but  distally  shows 
i  races  of  tbe  distal  and  median  -lips,  of  t  be  fan,  and  of  a  proximal 
slip (y  of  Fiirbringer  I  ri tint ii o_r  in  towards  I  be  elbow  .    The  comlit  ions 
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iii  Otis  are  practically  identical.  In  Rhinochetus  (text-fig.  76)  the 
distal  slip  (a),  the  median  slip  with  its  fan  (/3),  and  the  proximal 
slip  (y)  are  all  distinct.  In  Ewypyga  the  condition  is  very  like 

that  in  Rhinochetus,  the  three  slips  and  the  f'nn  all  being  present, 
and  in  Hdiornis  (text-fig.  78)  a  similar  arrangement  exists. 

Here  again  the  conditions  of  the  brevis  tendon  show  that  the 
Gruiforines  are  not  a  closely  coherent  group  and  do  not  show  any 
close  correlation  of  apocentricities.  The  broad,  diffuse  condition  of 
the  tendon,  little  separated  from  the  fasciae  between  the  dorsal  and 
ventral  portions  of  the  patagium,  is  probably  the  more  archeceutric, 
and  occurs  in  the  diastataxic  Gruinae  and  Araminae,  but  also  in 
theeutaxicDicholophinae.  The  others,  eutaxicaud  diastataxic,  show 
the  more  apocentric  condition  of  a  well  rounded  tendon.  The 
extent  to  which  the  proximal,  median,  and  distal  slips  of  insertion 
(y,  /3,  and  a)  are  developed  has  no  correlation  with  the  eutaxy  and 
diastataxy;  the  extension  of  the  median  slip  (/3)  to  form  a  fan 
reaching  towards  the  ulnar  edge  of  the  wing  is  almost  certainly 

apocentric.  and  is  absent  in  the  diastataxic  Rallida-.  present  in  the 
others,  eutaxic  or  diastataxic. 

Pectoralis  propatagialis.—h\  Eurypyga  alone  there  are  separate 
slips  running  to  the  longus  and  brevis  tendons  from  the  pectoralis 
major.  In  all  the  others  there  is  a  reduced  slip,  chiefly  tendinous, 
from  the  pectoralis  running  either  to  the  common  portion  of  the 
longus  and  brevis  or  to  the  longus  tendon  alone.  Possibly  repre- 

senting the  brevis  portion,  there  is  present  in  Heliornis  (text-fig.  78, 
p.  640)  one  (or  in  individual  cases  two)  tendinous  slips  stretching 
from  the  edge  of  the  humerus  to  the  common  tendon  of  the  longus 
and  brevis.  In  the  figure,  the  deltoides  propatagialis  muscle  is 
represented  as  divided  and  turned  backwards  to  show  these. 

Biceps  propatagialis. — This  muscular  slip  is  completely  absent 
in  the  Otididae  and  Dicholophida;,  an  obviously  apocentric  modifi- 

cation, as  the  slip  is  present  in  all  the  other  members  and  in  the 
most  nearly  allied  groups.  Garrod  (6)  attached  great  taxonomic 
importance  to  the  presence  or  absence  of  this  slip  ;  but  its  presence 
appears  to  be  an  Avian  archecentrie  character  and  therefore  of  no 
direct  value  as  a  guide  to  affinity  ;  its  loss  is  an  occurrence  that 

•night  well  have  occurred  repeatedly  and  independently.  Thus 
Fiirbringer  found  it  absent  in  certain  members  of  the  Steganopodes, 
Pelargi,  Galli,  Parrida?,  and  Megapodidae,  and  in  individuals  of  Sula 
and  of  Talegallu.  Its  loss  is  therefore  to  be  regarded  as  what  1 
term  a  multiradial  apocentricity  and  is  no  direct  indication  of 
affinity. 

Apart  from  the  Otidida>  and  the  Dicholophida?,  in  the  other 
members  of  the  Gruiform  assemblage  the  biceps  slip  is  alwavs 
present  and  arises  as  a  bundle  of  fibres  which,  separating  from  the 
biceps  brachii,  run  outwards  on  to  the  patagium  in  the  direction  of 
the  longus  tendon.  The  insertion  displays  differences.  In  Eury- 

pyga and  in  Rhinochetus  '  (text-fig.  76,  B.P.)  it  occurs  in  the  form 
Mr.  Beddard  has  failed  to  find  this  is  one  specimen,  but  mentions  that 

Garrod  had  recorded  its  presence :  there  was  no  doubt  about  its  presence  in  my 

specimen. 
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anatomically  most  simple  ;  the  whole  muscle  is  fleshy  and  short 

and  is  inserted  directly  to  tin-  longtts  tendon  rather  high  up.  In 
Psophia  the  origin  and  insertion  to  the  longus  are  also  fleshy,  but 
the  whole  slip  is  much  longer,  so  that  the  insertion  is  more  distalh 
placed,  on  the  elastic  portion  of  the  tendon.  In  the  others  the  slip 
terminates  in  a  tendon  which  fuses  with  the  longus  tendon  after  a 
short  separate  course  in  Aramus,  and  after  a  very  loug  course  parallel 
with  the  longus  in  the  Ballidae  (text-fig.  77,  p.  640)  and  in  Heliomis 
(text-fig.  78,  p.  640).  The  Rails,  except  Porzana  and  Heliomis,  show 
an  additional  peculiarity.  The  tendon  of  the  biceps  propatagialis 
forks,  the  outer  fork  runniug  to  1  he  longus  as  I  have  described,  while 
the  inner  fork  spreads  out  on  the  patagial  membrane,  as  the  whole 
biceps  slip  does  in  Pterocles  (Fiirbringer).  Beddard  (1 )  figured  the 
arrangement  in  Heliomis  differently  ;  bnl  after  a  careful  comparison 
of  his  sketch  with  several  dissections,  I  am  satisfied  that  the  tendon 
marked  x  in  bis  figure  is  in  reality  the  junction  with  the  longus 
displaced  in  dissectiou,  while  the  other  tendon  in  the  specimens 
1  examined  ended  on  the  patagium  (as  Beddard  stated  to  be  the  case 
in  Pudica),  and  did  not  end  on  the  brevi-. 

1  have  not  yet  sufficient  information  to  place  these  variations  of 
the  biceps  slip  in  order  of  apocentricity  and  archecentricity.  It 
appears  to  me  to  be  probable  that  the  biceps  slip  was  originally  a 
cutaneous  slip,  and  that  a  condition  in  which  it  spread  out  on  the 
patagium  without  definite  connection  with  the  longus  and  brevis 
tendons  is  archecentric.  Were  this  established,  the  condition 

described  by  Beddard  for  Poclica,  a  eutaxic  form,  would  be  arche- 
centric, while  Heliomis  and  the  Ballidae  would  stand  next  to  it — 

there  being  thus  no  correlation  whatever  between  the  condition 
of  this  muscle  and  the  condition  of  the  feathering  in  the  wing. 
I  may  point  out,  also,  that  on  this  hypothesis  the  curious  resem- 

blance between  the  arrangements  in  Heliomis  and  the  Rallidas,  at 
first  sight  so  suggestive  of  affinity,  could  not  bear  such  an  inter- 

pretation, as  the  common  possession  of  an  archecentric  character 
does  not  afford  a  direct  clue. 

Deltoides  major  et  minor. — In  all  1  lie  Grruiformes  both  these 
muscles  are  present  and  the  minor  presents  no  variations  of 
importance.  The  major  is  a  progressive  muscle  in  most  groups  of 
birds,  its  insertion  gradually  creeping  down  the  humerus, a  relatively 
long  extension  being  apocentric,  a  relatively  short  archecentric. 
Of  the  Gruiformes  the  Grains  display  it  in  the  most  archecentric 
condition,  the  extension  of  its  insertion  uot  amounting  to  more 
than  the  proximal  third  of  the  humerus  ;  in  the  Otididse,  also  ;i 
Jiastataxic  group,  the  insertion  extends  over  the  proximal  half  of 
Ihe  humerus.  In  Rhinochetvs,  a  eutaxic  form,  it  is  also  relatively 

short  (text-fig.  70, 1). ),  but  its  length  is  interfered  with  by  1  hecurious 
accessory  biceps.  Among  the  Gruiformes  it  reaches  its  maximum 

length  in  eutaxic  forms  such  as  /'.sujihia,  where  it  extends  over 
six-sevenths  of  the  humerus,  and  in  the  Dicholophide,  where  one 
portion  extends  to  about  the  end  of  the  third  quarter  of  the 
humerus,  but  another  portion,  separated  from  the  first  by  the 
nerve  running  to  supply  the  forearm,  reaches  the  distal  extremity 



H44  on.  v.  c-TiALMi:iis  mitohbll  OH  nii:  [Dec.  17, 

of  the  humerus.  In  the  other  forms,  eutaxic  or  diastataxic,  the 

muscle  reaches  to  the  end  of  the  third  quarter  (text-figs.  77  & 
T-".  D.).  Thus  there  exists  a  general  correlation  between  the 
apocentricity  of  the  wing  and  the  apocentricity  of  this  muscle. 
It  is  least  apocentric  in  certain  diastataxic  forms,  most  apocentric 
in  certain  eutaxic  forms,  intermediate  in  others. 

Scapuli-liumemles  anterior  el  posterior. — The  posterior  muscle, 
commonly  termed  the  teres  major,  is  present  in  all  the  Gruiformes. 
It  is  much  larger  than  the  anterior  muscle  and  runs  from  an 
extensive  origin  on  the  scapula  to  converge  in  a  tendon  which  is  in- 

serted to  the  median  process  of  the  humerus  (text-figs.  74  &  75.  S.P.). 
Its  size  apparently  is  subject  to  individual  variation  ;  for  in  Araima 
and  in  Psophia  Fiirbringer  found  it  relatively  small,  while  in  my 
specimens  of  these  birds  I  found  it  very  large,  at  least  as  large  as 
in  any  other  members  of  the  group.  In  BaJearica  alone  I  found 
it  small.  Upon  its  size,  no  doubt,  depends  its  contact  with  or 
distance  from  the  anterior  muscle,  conditions  the  varying  nature 
of  which  have  been  described  by  Fiirbringer. 

The  anterior  muscle  arises  from  the  proximal  portion  of  the 
scapula  and  runs  across  the  angle  between  the  scapula  and  the 
humerus  to  its  insertion  on  the  humerus  near  the  forked  origin  of 
the  anconseus  humeralis.  Its  maximum  development  in  the  group 

appears  in  the  Rallidse  (text-fig.  74,  S.A.),  where,  although  much 
narrower  than  the  posterior  muscle,  it  is  a  good  strap  of  fleshy  tissue. 
In  the  Gruinse  it  is  relatively  as  large  as  in  the  Rallidse,  and  its  fibres 
converge  to  a  strong  tendon.  In  the  other  diastataxic  forms  it  i> 
much  reduced  :  thus  in  Ara/mus  aud  Eurypyga,  Fiirbringer  found  it 
present  but  well  separated  from  the  posterior  muscle,  and  small, 
while  in  my  specimens  the  muscle  was  represented  only  by  a  few 
fibres.  In  Otis  it  is  much  reduced,  and  is  attached  to  the  humeral 
anchor  of  the  anconeus  scapularis.  In  all  the  eutaxic  forms  either 
it  displays  a  very  marked  reduction  or  is  absent.  Thus  in  Psoplna 
obscura  (text-fig.  75,  S.A.)  I  found  it  much  reduced  and  chiefly 
tendinous;  in  Psophia  teucoptera  it  was  absent,  and  Fiirbringer 
states  that  it  is  missing  in  the  genus.  In  Gariama  and  Chunga 
and  in  Rhinochetus  it  is  absent ;  in  IJeliornis  it  is  present,  but 
much  reduced. 

It  is  probable  that  the  existence  of  a  separate  anterior  and 
posterior  scapuli-humeralis  is  due  to  the  segmentation  of  a  primitive 
Reptilian  single  muscle,  and  the  absence  of  one  of  the  portions 
normal  in  birds  might  therefore  be  ancestral  or  archecentric,  the 
single  muscle  being  the  undivided  representative  of  the  Reptilian 

prototype.  The  series  of  conditions  among  the  Gruiformes,  how- 
ever, make  it  plain  that  the  presence  of  both  muscles  is  the  normal 

and  archecentric  condition  for  the  assemblage,  and  tliat  the  loss, 
partial  or  complete,  of  the  anterior  muscle  is  an  apocentric 
modification.  It  is  to  be  noticed,  therefore,  that  here  is  a  fairly 
definite  case  of  correlation  of  apocentricities.  The  anterior  division 
is  small  or  absent  in  all  the  eutaxic  forms  ;  it  is  well  developed 
only  in  the  diastataxic  forms  ;  but  the  correlation  is  not  exact,  for 
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the  apoeentrie  reduction  occurs  also  in  two  diastataxic  forms — 
Aramus  and  Otis, 

Sarratus  guperfieialis,  Serratus  profundus,  Sterno-eoracoideus, 
Swpra-coracoideus,     Ooraco-brachialis    externus,    Ooraco-brachialis 
intermit,  Brachial!*  inferior,  Sub-ooraco-scapularis,  and  Anconceus 
are  present  in  all  :  in  most  cases  they  do  not  present  variations  of 
importance  ;  in  some  cases  I  have  not  materials  to  justify  any 
comment  on  the  differences  that  I  have  noted.  The  portion  of 
the  anconeus  described  by  Garrod  and  others  as  the  Eacpaiuor 
Becundariorum  presents  in  all  what  Garrod  called  the  Ciconine 
conditions  :  arising  from  a  triangular  ligament  in  the  axilla,  it  is 
inserted  to  several  of  the  proximal  secondary  quills.  It  is  feeblest 
in  Rhinochetus  and  in  Eurypyga  ;  in  the  latter  the  tendon  disappears 
without  actually  reaching  the  secondaries,  although  at  its  origin 
it  has  the  strong  Ciconine  character  found  in  the  whole  group. 

IUo-tibialis  intemus  seu  sartorius. — In  all  the  Gruiformes  this 

muscle  is  practically  identical.  It  arises  (text-tig.  79,  IL.-TIB.I.) 
from  one  or  two  vertebrae  at  the  proximal  end  of  the  ilium,  and  from 
the  ilium  itself  with  a  varying  extent  from  the  anterior  vertical  edge 
and  from  the  fasciae  over  the  ilio-trochanterici ;  in  most  instances 
(not  in  the  Gruinae)  it  is  united  with  the  proximal  border  of  the  ilio- 
tibialis  and  it  is  inserted  to  the  fascial  over  the  knee-capsule. 
Wo -tibialis. — This  large  muscle  arises  by  aponeuroses  from  the 

dorso-lateral  edge  of  the  ilium  in  front  and  behind  the  acetabulum, 
and  is  inserted  along  with  the  femoro-tibialis  to  the  knee-capsule 
(text-tig.  79,  TL.-TJIl.).  An  anterior,  a  median,  and  a  post-ace- 
tabular  region  may  be  distinguished  in  it.  The  post-aeelabular 
portion,  the  most  variable  in  birds  generally,  is  very  large  and  strong 
in  all  the  Gruiformes.  The  median  portion  is  reduced  to  a  tendinous 
sheet  except  in  Eurypyga,  where,  after  the  origin,  it  is  fleshy.  The 
anterior  portion  is  tendinous  in  Balearica,  but  is  fleshy  after  the 
origin  in  the  others.  The  extent  of  its  fusion  with  the  deeper 
muscles  of  the  thigh  varies  irregularly,  but  in  many,  as  in  Psophia 
(text-tig.  79,  1L.-T1B.),  it  is  practically  separate  right  down  to  the 
knee.  The  special  features  of  this  muscle,  the  great  development 
of  the  post-acetabular  portion,  the  reduction  of  the  middle  portion, 
and  the  relative  reduction  of  the  anterior  portion  are  common 
properties  of  the  group. 

Uio-troehanU  rioipost*  rior,anU  rior,t  tmedius. — These  three  muscles 
appear  in  their  maximum  and  typical  developmenl  in  Psqphia. 

'1  be  dorsal  or  posterior  muscle  (glutaeussecundus)  arises  From  nearly 
all  the  pre-acetftbular  pari  of  the  ilium  (text-fig.  7!'.  TL.TR.P.). 
It  is  much  the  largest  ol  the  three  and  runs  straight  to  its  insertion, 

rtrong  Bhoii  tendon,  on  the  trochanteric  surface  of  the  femur. 
The  most  central  or  anterior  muscle  (gluteus  tertius)  is  next  in 

Bize;  n  arises  (text-fig.  7'.(.  I L. -I'll.. I. )  from  the  anterior  or  ventral 
edge  of  the  pre-acetahular  ilium,  and  its  tendon  of  insertion  is  the 
most  distal  of  those  on  the  trochanteric  surface  of  the  ilium.  The 

median  muscle  I  glntssua  quartos)  is  much  smaller;  it  lies  between 

the  others  (text-fig.  79,  //..-'/'//.. l/.)  in  its  origin,  course,  mid  insertion, 
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but  is  partly  covered  by  the  fleshy  belly  of  the  posterior  muscle. 
Practically  the  same  coudition  exists  in  Gariama  and  in  Eurypyga, 
although  in  the  latter  the  medius  is  extremely  small.  In  the 
Gruiuae  the  anterior  and  posterior  muscles  are  as  in  Psophia,  but 
the  medius  is  absent  in  Grits,  according  to  Gadow,  while  in  Bake  run 
I  found  it  present  although  small.  In  Otis  a  single  very  broad  muscle 
represents  the  anterior  and  medius,  and  there  is  just  a  trace  of 

I L- JIB  I. 

Text-fig.  79. 

'CMJDJrILFEH 

/LtT/B 

Thigh-muscles  of  Psophia  leucoptera;  right  thigh,  external  view. 

/L.-7//J.  Ilio-tibialis.  IL.-T1B.I.  Ilio-tibialis  interims.  IL.TB.,  A..  J/.. 
P.  Ilio-trochanterici,  anterior,  medius,  and  posterior.  IL.TB. K.  Iliu- 
femoralia  externus  seu  ilio-trochantericns  externum,  sen  glutaeus  anterior. 
I  EM. -TIB.  Femoro-tibialis,  the  distal  portion  ent  and  reflected.  FEM.- 

Tl '/I.E.  External  deep  slip  of  femoro-tibialis.  11..-FJB.  Ilio-h'bularis  seu 
biceps.  ISC.-FEM,  Ischio-femoralis  seu  obdurator  externus.  (L'At'L))- IL-EEM.  Iliac  division  of  the  caud-ilio-femoralis  (accessory  feinoro- 
caudal).  CAUD.-IL.-FLEX.  Oaad-ilio-flexorius.  18C.-FLEX.  Ischio- 
flexorius.  PFB-ISC.-FEM.  Pub-ischio-femorales  seu  adductaree  longus 
et  magnus. 

The  tendinous  areas  are  dotted. 

division  in  the  tendon  of  insertion.  In  the  ltallidae,  Araminae, 
Khinochetidae,  and  I  Jeliornithidae  the  posterior  and  anterior  muscle* 
are  as  in  Psophia,  but  there  is  no  separate  medius.  This  apparent 
absence  may  be  due  to  disappearance  of  a  separate  medius ;  and  the 
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conditions  in  the  Gruinae,  where  the  medius  is  small  in  one  form, 
although  quite  separate,  and  absent  in  another,  point  towards  such 
a  cause.  On  the  other  hand,  the  condition  in  Otis  suggests  that 
the  absence  of  a  separate  medius  may  be  due  either  to  a  secondary 
fusion  of  the  medius  and  anterior,  or  to  the  auterior  being  a 
primitive  muscle  in  process  of  subdivision.  However,  whatever 
view  may  turn  out  to  be  best  founded,  there  is  certainly  no 
correlation  between  the  absence  of  the  muscle,  whether  such 
absence  be  archecentric  or  apocentric,  and  the  archecentric  and 
apocentric  conditions  of  the  wing. 

llio-femorali*  extemus  sen  Glut  a  as  anterior.  —  This  variable 
muscle  is  present  in  all  the  Gruiformes  (text-figs.  79  &  80,  TL- 
TR.E.)  and  is  double  in  Cariama. 

nio-femoralis  internus  seu  pectinevs. — This  is  present  and  fleshy 
in  all  the  Gruiformes. 

Ambiens. — This  notable  muscle  is  present  in  all  the  Gruiformes, 
with  the  customary  origin  from  the  ilium,  course  down  the  back 

of  the  thigh,  passage  through  the  knee-capsule,  and  insertion  to 
the  flexors  of  the  digits.  In  Cariama,  however,  what  may  be  a 
stage  in  reduction  exists  ;  the  tendon  is  immovably  lixed  in  the 

knee-capsule.  This  condition  points  in  the  direction  of  many 
cases  where  the  ambiens  ceases  at  the  knee-capsule,  and  it  is  to  be 
noted  that  this  apocentricity  occurs  in  a  eutaxic  member  of  the 
Gruiformes.  Below  the  knee  the  distal  extremity  of  the  ambiens 

tendon  forma  the  "  ambiens  head  "  of  the  perforated  flexor  muscles 
of  the  toes.  I  have  already  figured  (7.  fig.  1)  the  arrangement  of 
these  in  Baleariea,  and  in  the  other  Gruiformes  the  arrangement 
is  similar  except  that  the  ambiens  head  is  reinforced  by  a  strong 
tendinous  anchor  from  the  head  of  the  fibula. 

Femori-tibiales  seu  Crurams  and  Vastus. — The  deep  muscular 
masses  arising  from  the  femur  and  passing  to  the  tibia,  or  at  least 
to  the  knee-capsule,  are  present  and  well  developed  in  all  the 
Gruiformes.  The  separate  portion  at  the  back  of  the  thigh  is  in  all 

strong  (text-figs.  81,  82,  83,  84,  FEM.-TIB.I.).  It  is  what  is 
usually  termed  the  vastus  internus.  The  mass  of  the  muscle  (text- 
fig.  7'->,  FEM.-T1 It.)  which  lies  immediately  under  the  ilio- tibialis, 
with  which,  as  I  have  mentioned,  it  is  frequently  fused  towards 
the  knee,  is  practically  identical  in  all;  but  there  is  specially  to  be 

noted  1  he  dial  inn  ness  of  a  deep  slip  of  the  muscle-mass  (text-fig.  79, 
FEM.-TIB.E.)  with  a  separate  origin  and  insertion.  This  slip, 
frequently  absent  in  birds,  is  present  in  all  the  Gruiformes,  but  is 
much  smallest  and  weakest  in  Heliornis. 

Caitd-iHo-femoralis  (femoro-caudal  and  accessary).  —  The  re- 
searches of  Ghurod,  Beddard,  Gadow,  and  others  have  made  it 

plain  that  the  presence  of  two  divisions  of  this  muscle  is  the 
archecentric  condition  for  birds,  and  that  deviations  from  this, 
consisting  of  the  reduction  of  either  or  of  both,  are  apocentric. 
Among  the  Qrniformes,  the  EtaUidss,  Heliornithids,  and  Borne 
Cranes  alone  display  both  muscles.  In  Eurypyya  Garrod  (5) 
found  both    present,  hut  in  the  specimen  that    I  examined  the  iliac 
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(accessory )  was  absent  on  both  sides,  and  such  individual  variation 
may  be  taken  as  evidence  that  in  Eurypyga  the  iliac  division  is  in 
process  of  disappearing.  In  the  genus  Balearka  it  may  be  present 
or  absent.  In  Psophia  (text-fig.  79,  ( CA  UD.  )-IL.-FKM. )  it  is  present 
and  normal.  In  Aramus  and  in  Otis  it  is  present,  but  shows  de- 

feneration in  the  form  of  a  large  tendinous  area  nearly  in  tbe  middle 

of  the  muscle  (text-fig.  80, (CAUD.)-IL.-FEM.);  and 'Beddard  states 

Text-fig.  80. 

[CAUD)-/LFfH 

CAUD-/L-FLFX 

ISC-FLEX. 

PUB-/SC-FEM 

Thigh  -muscles  of  Arami's  scolopaceus ;  right  thigh,  external  view. 
Lettering  as  in  text-figure  79. 

that  a  similar  condition  exists  in  Cariama,  a  bird  in  which  Grarrod 
found  the  muscle  absent  and  in  which  therefore  it  must  be  taken 

as  disappearing.  It  is  absent  in  Rhinoclielus.  The  division  of  tbe 
muscle  with  caudal  origin  (femoro-caudal)  is,  as  I  bare  mentioned, 
present  in  the  Rallidae  and  Heliornithida;  and  in  some  Cranes. 
It  is  absent  in  the  genus  Balearica,  and,  according  to  Beddard,  in 
Grus  leucogeranos.  It  is  present,  although  small,  in  Eurypyga  and 
Rhinochetus.  It  is  absent  in  the  Aramina?,  Psophiinae,  Dicho- 
lophida?,  and  Otididae.  It  is  plain  that  a  tendency  to  apocentric 
modification,  consisting  of  reduction  or  disappearance  of  one  or 
of  both  divisions  of  this  muscle,  is  a  character  of  the  Gruiform 
assemblage,  and  the  incoherent  nature  of  the  group  is  shown  by 
the  chaotic  incidence  of  the  apocentricities.  The  archecentric 
condition  is  shown  by  the  Ballidae  and  by  some  Cranes,  these 
being  diastataxic  forms,  but  also  by  the  eutaxic  Heliornithida?;  a 
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slight  degree  of  apoeentricity  is  shown  by  the  diastataxic  Eury- 
pygidae.  The  apocentric  loss  of  one  division  or  the  other  is  shown 
by  the  remaining  groups,  eutaxic  or  diastataxic  :  while  diastataxic 
Cranes  may  show  the  final  apocentricity  of  complete  loss  of  both 
divisions,  and  by  individuals  at  least  of  the  eutaxic  Dicholophida?. 

Gaud-Uio-flexorius  (semitendinosm  and  accessory  semitendinosus). 
Ischio-flexorius.  (last roc aemius,  middle  or  posterior-femoral  head. — 
In  all  the  Gruiformes  the  two  first-mentioned  constituents  of  this 

muscle-complex  are  present  and  have  a  similar  origin  and  general 
course.  The  caud-ilio-flexorius  (text-figs/  79  &  80,  CAUD.-IL.- 
FLEX.)  arises  from  the  distal  surface  of  the  ilium,  distal  and  super- 

ficial to  the  iliac  portion  of  the  caud-ilio-femoralis,  and  with  a 
varying  extension  to  the  lateral  fasciae  over  the  tail.  It  lies  superficial 
to  the  caudal  portion  of  the  origin  of  the  caud-ilio-femoralis  when 
that  is  developed,  and  at  its  origin  it  may  be  forked  to  allow  the 
passage  of  that  muscle.  The  ischio-flexorius  arises  from  the 
distal  and  lateral  surface  of  the  ischium,  and  runs  nearly  parallel 
with  the  caud-ilio-flexorius,  but  separated  from  it  by  the  caud-ilio- 
femoralis  when  that  is  present.  The  insertions  and  relations 
with  the  gastrocnemius  show  considerable  differences  among  the 
Gruiformes,  but  these  fall  readily  into  four  types  : — 

(1)  Salline  type.  In  Rallas  loagirostris  (text-fig.  81) — and  the 
other  Rails  examined  are  similar — the  caud-ilio-flexorius  has  a 
well-marked  and  broad  insertion  to  the  distal  end  of  the  femur 

(accessory  semi-tendinosus,  C'.I.L.  1  in  the  figure),  the  fibres  of 
which  meet  at  an  angle  with  the  fibres  coming  from  the  iliac  origin, 
forming  a  tendinous  raphe.  This  tendon,  and  with  it  a  good  body 
of  muscular  fibres,  runs  distally  to  join  the  tibial  head  of  the 
ua^trocnemius.  The  junction  occupies  the  position  of  the  usual 
I  Mi-terior  femoral  or  middle  head  of  the  gastrocnemius,  but  this 
head  either  is  absent  or  is  indistinguishably  fused  with  the 
femoral  insertion  of  the  caud-ilio-flexorius.  Moreover,  a  well- 
marked  flat  tendon  (text-fig.  SI,  A.  1)  runs  straight  to  the  tibia 
from  the  proximal  portion  of  the  raphe,  independent  of  and 
partly  under  the  larger  flat  tendon  (text-fig.  si (  A.  2)  by  which 
the  ischio-flexorius  is  inserted  in  normal  fashion  to  the  tibia. 

Prom  the  proximal  portion  of  the  tendon  of  the  ischio-flexorius  a 
stout  branch  is  given  off  to  the  gastrocnemius,  meeting  that  muscle 
near  the  similar  branch  from  the  caud-ilio-flexorius. 

(■j. )  Arn m ns  type,  This  type  (text-fig.  82) may  be  described  most 
simply  as  a  modification  of  the  Ralline  type,  differing  from  that 
chiefly  in  two  points:  the  femoral  insertion  of  the  caud-ilio- 
flexorius  (C.I.L,  I )  i->  equally  broad,  but  is  immediately  superficial 
to  a  Well-marked  posterior  femoral  head  of  the  gastrocnemius. 

This  is  shown  in  the  figure  at  Qc.  .'.a  portion  of  the  caud-ilio- 
flexorius  being  represented  as  cut  away.  The  two  join  the  tibial 
head  of  the  gastrocnemius  together,  almost  at  the  same  point  as 
the  gastrocnemial  insertion  of  the  ischio-flexorius,  but  the  ar- 

rangement is  such  that  the  latter  muscle  might  be  described  ae 
joining   the-  tibia!    head   of   the    gastrocnemius   superficial   to    the 
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middle  head.  Secondly,  the  special  tendon  from  the  raphe  of  the 
caud-ilio-flexorius  seen  in  the  Ralline  type  (text-fig.  81,  A.  1)  is 
absent  in  the  Animus  type. 

Text-fig.  81 

f{M-T/8J 

Text-fig.  82. 

Knee-muscles  of  Bolhis  lottgirostris.         Knee-muscles  of  Aramus  scolopaceus. 

Musculature  of  knee  ;   right  leg,  internal  view. 

FEM  -TIB.-I.  Internal  separate  slip  of  femoro-tibialis  (vastus  internus  i. 
.t.  Ligament  from  femur  to  tibia. 
P.l.F.  Pub-ischio-femorales  (adductors). 

C'.I.L.  Caud-ilio-flexorius  (semi-tendinosus).  C.I.L.l.  Femoral  insertion 
of  caud-ilio-flexorius  (accessory  serui-tendiuosus  i. 

I.F.  Ischio-flexorius  (semi-membranosus). 
A.  J.  Anchor  to  tibia  of  C.I.L. 
A.  2.  Anchor  to  tibia  of  I.F. 

Gc.  1.  External  femoral  division  of  gastrocnemius. 
Gc.B.  Internal  femoral  division  of  gastrocnemius. 
Gc.o.  Tibial  division  of  gastrocnemius. 
SOL.  Soleus. 

In  text-figure  S"J  the  caud-ilio-flexorius  has  had  a  piece  removed  to 
exhibit  the  deeper  lying  Gc.  2. 

The  tendinous  areas  are  dotted. 

(3)  Otis  type.  This  (text -fig.  S3)  differs  from  the  Aramus  type 
first  in  that  the  femoral  insertion  of  the  caud-ilio-flexorius  is  much 
narrower  than,  proximal  to,  and  parallel  with,  the  posterior  femoral 
head  of  the  gastrocnemius,  so  that  there  is  no  longer  need  of  cutting 

the  former  to  display  the  latter  (text-fig.  83,  C.I.L.  1  &  Gc.  2).  Its 
fibres  meet  the  fibres  of  origin  at  a  raphe  as  in  the  others,  and  the 
ischio-flexorius  fibres  join  the  muscle-mass  at  the  lower  half  of  the 
raphe.  From  this  meeting-point  a  broad  tendon  (A.  2)  runs  to  t  he 
tibia,  obviously  corresponding  to  the  normal  insertion  of  the  ischio- 
flexorius,  while  the  muscular  masses  along  with  the  posterior  femoral 
head  of  the  gastrocnemius  converge  to  a  round   tendon  that  joins 
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the  tibial  belly  of  the  gastrocnemius  after  a  short  separate  course. 
The  Otis  type  occurs  in  Otis,  in  the  Grains,  Psophiiuae  (but  iu  the 
latter  the  middle  head  of  the  gastrocnemius  is  double),  in  the 
Dicholophida?.  in  Rhi docket  us,  and  in  Eurypyga,  except  that  the 
isehio-flexorius  in  most  cases  is  better  separated  from  the  under- 

lying masses  and  appears  to  run  straight  to  the  tibia,  merely 
receiving  on  its  way  a  tendinous  slip  from  the  raphe  of  the  two 
portions  of  the  caud-ilio-tiexorius. 

Text-fig.  83. Text-fig.  84. 

f£M7jf8l 

FiMJiBh 

Knee-muscles  of  Otis  tarda.  Knee-muscles  of  ffeliomis  Jktlica. 

Description  and  lettering  as  in  text-figures  81  &  S-. 

(4)  Heliornis  type.  This  type  is  peculiar  to  the  group.  1 

describe  it  from  Heliornis  (text-fig.  S4),  but  1  gather  from  Beddard's 
description  that  the  condition  in  Podica  is  similar.  The  caud-ilio- 
tiexorius  is  devoid  of  the  normal  femoral  insertion,  and  the 

gastrocnemius  has  no  posterior  femoral  head.  The  caud-ilio- 
tiexorius  and  the  ischio-rlexorius  end  in  flat  tendons  to  the  tibia 
inserted  very  closely  together. 

In  most  respects  the  final  interpretation  of  these  four 
types  in  terms  of  archecentricity  and  apocentricity  must  await 
further  knowledge.  It  is  clear,  however,  that  the  condition  in 
Heliornis,  a  eutaxic  form,  is  the  most  apocentric.  Comparative 
anatomy  shows  plainly  that  the  existence  of  a  femoral  insertion 
of  the  caud-ilio-flexorius  (accessory  semi-tendinosas)  is  arche- 
oentric  in  birds,  and  it s  loss  must  be  regarded  as  an  apocentric 
modification.  The  great  width  of  this  femoral  insertion  in 
Rallns  and  Aramtu,  two  diastataxic  forms,  would  appear  to 
be  archecentric.      The  placing  of  the  Oti*  type  and  its  modifica- 
tions  depends   partly  on    the   interpretation   <»f   the    inorpbological 
nature  ut  the  posterior  femoral  head  "t   the  gastrocnemius.     On 
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my  present  knowledge  I  am  inclined  to  think  that  that  head 
is  a  separated  portion  of  the  femoral  insertion  of  the  caud-ilio- 
nexorius  :  and  that  therefore  the  Balline  type  is  more  archeeentric 
in  this  respect  than  the  type  of   <Mis.      But    however    further 
knowledge  may  lead  us  to  interpret  this,  it  is  again  plain  that  the 
specialization  of  the  different  members  of  the  Gruiform  assemblage 
has  proceeded  on  lines  of  considerable  independence. 

nio-jibalaris. — In  most  of  the  Gruiformes  this  muscle  (text- 
fig.  79,  IL.-FIB.)  in  its  origin,  passage  through  a  sling  at  the  knee, 
and  insertion  to  the  fibula  is  similar  to  the  condition  found  in  the 

majority  of  Avian  groups.  Beddard  (1)  has  described  a  peculiarity 
of  insertion  in  the  Heliornithida? ;  in  Podica  there  are,  in  addi- 

tion to  the  normal  insertion,  a  second  insertion  to  the  leg  and  an 
insertion  to  the  fascia  covering  the  gastrocnemius.  The  latter 
insertion  he  found  also  in  Heliornis,  but  in  my  specimens  of  that 
bird  it  was  represented  only  by  a  very  slight  band  of  fascia  devoid 
of  muscular  fibres.  Such  additional  insertions  plainly  are  apo- 
centric  modifications.  I  have  found  the  gastrocnemial  insertion  in 
the  Ostrich  and  in  some  Anatidae,  and  it  has  been  described  in  the 
case  of  the  Alcidaj.  It  is  a  multiradial  apoceutricity,  and  there  is 
to  be  noted  about  it  only  that  among  the  Ofruiformes  it  occurs  in 
eutaxic  forms. 

Ischio-femoralis  (pbdurator  extcrnus),  Obdurator  (pbdurator  iu- 
temug),  Accessor  ii  obduratoris  (gemelU). — In  all  these  are  present, 
but  I  have  no  peculiarities  to  note. 

Pub-isehio-femoralis  (adductors). — In  most  of  the  Gruifornies 
both  adductors  are  present,  and  in  these  cases  the  superficial 
adductor  is  entirely  fleshy  and  is  much  narrower  than  the  deep 
adductor.  The  latter  is  wide  and  strong  in  all  but  the  Ballidae 

and  Heliornithida?  ;  in  Otis  (text-fig.  83,  P.I.F)  and  in  Eurypyga 
it  shows  an  attachment  to  the  middle  head  of  the  gastrocnemius. 
In  the  Ballidae  it  shows  tendinous  degeneration,  in  many  forms 
being  reduced  to  a  thin  although  wide  sheet  of  fascia.  In  the 
Heliornithida?  (at  least  in  Heliomis,  text- fig.  84 )  only  one  of  the  two 
muscles  is  present,  and  this  muscle  is  entirely  fleshy  and  very 
narrow.  It  appears  to  be  the  superficial  muscle,  the  representative 
of  the  deep  muscle,  which  in  the  Bails  is  tendinous,  having  been 
lost.  It  is  to  be  noted  that  this  apocentricity  occurs  in  a  eutaxic 
form. 

Tibialis  anticug,  Popliteus,  Extensor  diffitorum  communis,  Peronem 
superficialu  (with  Blip  to  the  perforated  fiexor  of  digit  hi.). — These 
are  all  present  and  practically  identical  in  the  Gruiformes,  the 
tibialis  anticus  passing  through  only  a  fibrous  bridge. 

Peroneus  profundus. — This  muscle  is  present  and  strong  in  all 
the  Gruiformes  except  the  Aramidse,  Dicholophidae,  and  Otididae. 
I  am  able  to  corroborate  Gadow's  statement  that  it  is  absent  in 
Otis.  I  found  no  trace  of  it  in  Aramus  and  in  Cariama,  but 
Beddard  (1)  affirms  its  presence  in  the  Dicholophidse.  The 
absence  must  be  regarded  as  an  apocentric  modification,  and  the 
incidence  of  this  is  not  correlated  with  eutaxy  and  diastataxy. 
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Gastrocnemius. — Apart  from  the  middle  or  posterior  femoral 
head,  which  I  have  discussed  above  in  connection  with  the  femoral 

insertion  of  the  caud-ilio-nexorius,  the  archecentric  condition  of 
the  gastrocnemius  in  birds  appears  to  be  the  existence  of  a  strong 
anterior  femoral  head,  with  which  the  short  arm  of  the  biceps- 
sling  is  connected,  and  a  very  strong  tibial  (inner)  head,  the 
tendons  from  the  two  heads  uniting  and  running  down  to  the 
ankle-capsule.  The  anterior  femoral  head  is  double  in  Cariama, 
there  being,  in  addition  to  the  normal  head  to  which  the  biceps- 
sling  is  attached  and  which  lies  under  the  separate  deep  slip  of  the 
femori-tibialis,  a  head  passing  external  to  that  muscle.  In  Otis 
both  these  heads  are  present,  and  there  is  a  third  head  to  which 
the  biceps  is  superficial.  Tn  Eurypyga  there  are  three  heads  with 
similar  relations.  in  Heliornis  the  anterior  femoral  head  i< 
enormous,  but  I  found  no  trace  into  the  two  or  three  divisions 
found  respectively  in  Cariama  and  Otis. 

The  middle  and  outer  heads  of  the  gastrocnemius  show  marked 
variations  amongst  the  Gruiformes.  but  these  do  not  present  any 
definite  correlation  with  the  apocentric  and  archecentric  conditions 
of  the  wing. 

Sole)'*. — This  muscle  is  present  in  all,  and  has  the  origin   (text- 
"1 .  82,  83,  84,  SOL.)  normal  in  birds  ;  its  tendon  parses  down 

to  the  ankle-capsule  without  fusing  with  that  of  the  gastrocnemius. 
FUxores  perforantes  et  perforati. — The  superficial  llexors  <>f 

digits  ii.  and  iii.  are  present  in  all  the  Gruiformes  and  have  the 
relations  normal  in  birds.  In  Balearica  the  tendon  for  the  second 

digit  fuse>  with  the  tendon  of  the  perforated  flexor  of  the  same 
digit  for  some  distance  along  the  tarsus,  but  the  two  separate 
before  insertion.  Except  in  Psophia  obscum  and  Heliornis,  the 
tendon  of  digit  iii.  is  connected  with  that  of  the  perforated  flexor 
of  the  same  digit  by  a  strong  slip  near  the  insertion.  Such  a 
connection  is  common  in  birds,  and  may  he  an  archecentric 
remnant  of  the  original  unspecialized  condition  of  these  tendons. 

flexures  perforati. — The  perforated  flexor  muscles  of  digits  ii., 
iii.,  and  iv.  are  closely  similar  in  all  these  birds  to  the  condition 
that  1  have  already  figured  (7.  tig.  1)  in  Balearica.  The  only 
points  to  mention  are  that  the  ambiena  head  in  mosl  cases  is  tied 
to  the  head  of  the  fibula  by  a  strong  ligament  absent  in  Balearica, 
ami  that  in  Otis  the  external  head  is  very  weak. 

Flexor  profundus  sen  perforans  and  Flexor  longus  hull  mix. — These 
are  present  and  are  of  the  normal  origin  and  general  course  in  all 
the  Gruiformes  including  Otis,  iii  which  the  hallux  is  absent. 
Tie*  modes  of  junction  of  tin-  tendons,  hov  ever,  are  not  all  alike. 

The  condition  found  in  Eurypyga  (text-fig.  s">.  VII)  appears  to 
lie- to  lie  tie-  mosl  archecentric.  The  longus  hallucis,  as  it  docs  in 
all  the  Gruiformes  in  which  a  hallux  is  present,  sends  a  -!i|>  to  the 
hallux,  and  distal  of  this  blends  completely  with  tie'  profundus 
tendon  in  such  a  fashion  that  both  tendons  supply  each  of  the 
three  digits. 

Tie- condition  in  UsUomis  (text-fig.  86,  VIII)  is  an  apocentric 
Pboc.  Zoot,.  8oc.— 1901,  Vol. II.  No.  XLII1.  13 
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modification  in  one  direction  of  the  Eurypyga  type  its  peculiarity 
is  that  the  divisions  of  the  ballucis  tendon  for  the  digits  unite  with 
the  similar  divisions  of  the  profundus  tendon  only  very  dose  to 
the  insertions.  The  conditions  in  the  other  members  of  t he 
Grruiformes,  as  will  be  apparent  without  description  from  the 

drawings  in  text-fig.  85,  can  easily  be  explained  as  apocentric  modi- 
fications in  a  different  direction,  consisting  in  further  specialization 

Text-fig.  85. 

Deep  plantar  tendons  of  Gruiformes. 

I.  Ballus  and  Psophia. 
.  Otis.     VI.  Bhinoehetvs. 

IT.  Balearica.    111.  Arwmut.     IV.  Cariama. 

VII.  Eurypyga,     \  J T I .  Heli&rnis. 

The  hallux  in  all  is  to  the  left  :  the  arabic  numerals  represent  the  digits  : 
the  flexor  longus  ballucis  is  in  white ;  the  flexor  perforana  Ben  profundus 
is  deeply  shaded. 

of  the  ballucis  tendon  and  withdrawal  from  supply  to  the  digits 
other  than  the  hallux.  The  vinculum  seen  in  the  case  of  RcdJvs 

and  Psophia  (text-fig.  85,  1).  and  which  is  found  in  a  large  number 
of  birds,  appears  to  be  a  late  stage  in  the  withdrawal  of  the  hallucia 
tendon  from  the  other  digits,  and  not,  as  it  often  lias  been  regarded, 
as  a  simple  condition.  It  is  plain,  however,  that  these  junctions 
show  in  the  same  fashion  as  many  of  the  other  structures  I  have 
passed  in  review,  that  while  there  is  a  general  similarity  among 
the  members  of  the  f-rruiform  assemblage,  there  is  little  close 
coherence  in  the  group. 
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Conclusions. 

The  most  salient  generalization  that  may  be  drawn  from  the 
series  of  facts  described  in  this  paper  is  that,  if  one  of  the  Grui- 
formes  shows  the  eutaxic  or  apocentric  arrangement  of  the  wing, 
if  is  more  likely  also  to  show  apocentric  conditions  of  the  other 
structures  examined.  Of  the  apocentric  modifications  discussed 
(and  [  discussed  each  that  came  within  the  range  ot  my  investi- 

gations), there  is  none  found  in  a  diastataxic  bird  that  does  not 

occur  also  in  eutaxic  forms.  The  archecentric  or  primitive  condi- 
tions similarly  are  more  nbundant  in  the  birds  which  show  the 

archecentric  or  diastataxic  condition  of  the  wings.  Apart  from 
this  general  correlation  of  apocentricities,  however,  there  is  not 
the  same  close  and  definite  incidence  of  modifications  among  the 
Qruiformes  that  then'  is  to  be  found  in  the  Alcedinidae  and 
Oolumbidfe.  I  hope  in  later  communications  to  extend  these 
observations  to  a  number  of  forms  allied  with  the  G-ruiformes,  and 
for  the  present  t  wish  to  reserve  more  detailed  conclusions  and 
especially  the  interpretation  of  the  series  of  facts  in  terms  of 
taxonomy. 
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(Text-figures  86-91.) 

This  paper  lias  been  carried  out  on  the  same  line-  as  those  on 

the  Rodentia,  C'arnivora,  and  Edentata  which  have  preceded  it1. 
We  have  as  far  as  possible  carefully  compared  and  incorporated 
the  existing  literature,  and  have  checked  and  supplemented  it  by 
a  series  of  dissections  of  our  own.  In  deference  to  the  suggestion 
of  several  critics  whose  opinion  we  value,  we  have  pafd  special 
attention  to  the  nerve-supply  of  the  muscles,  though  here  the 
literature  helped  us  very  little,  and  we  would  like  to  point  out 
that,  while  there  is  sufficient  material  to  make  us  pretty  sure  of 
eliminating  the  effects  of  variation  on  the  attachments  of  muscles 
in  the  Order*  reviewed,  any  accurate  records  of  dissections  of 
nerve-supplies,  however  incomplete,  would  be  of  great  value  to 
future  reviewers. 

As  in  former  papers,  small  numerals  refer  to  the  list  of  animals 
at  the  commencement  of  the  paper,  and  Roman  figures  to  the 
bibliography  at  its  end.  Those  animals  in  the  list  against  which 
no  authors  name  is  placed  have  been  dissected  by  ourselves.  All 
general  observations  on  the  Order  we  shall  reserve  until  the  trunk 

and  hind-limb  have  been  described.  In  conclusion,  we  beg  to  thank 
those  gentlemen,  especially  Prof.  Howes  and  Mr.  Beddard,  who 
have  so  kindly  helped  us  with  material,  and  Prof.  Macalister, 
Prof.  Paterson,  Dr.  Hun,  and  Hr.  Thompson,  who  have  placed 
hitherto  unpublished  notes  at  our  disposal. 

List  of  Animals. 

Division  A.   UNGULATA   VERA. 

Suborder  A RT I < ) D ACT  FLA . 

Family  ]  1 1 ppi  ipotajiid.e. 

1.  Hippopotamus  amphiMus.     Gratioletel  Alix  (III.). 
-•  „  ..  Humphry  (IV.). 
3-  „  ..  Cuvier  et  Laurillard  (I.). 

1  See  P.  Z.  S.  1694.  p.  251  :  1896.  p.  159  ;  1897.  p.  370  :  1898,  p.  152  •  1899 
pp.  314.  990. 
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Family  ISi'ID^e. 
4.  Sus  scrofa  (Domestic  Pig).     Lesbres  (V.). 
5.  ,.        „  .,  Chauveau  (II.). 
6.  „        „  ..  Bronu(VL). 
7    ..  Cuvier  et  Laurillard  (I.). 
8.  .,       „  ..  Macalister  (unpublished). 
9.  ,.        „  .,  Meckel  (VII.). 

10.  „       „     (Wild  Boar).         Cuvier  et  Laurillard  (I.). 
11.  ,,  porcus  (Red-River  Hog). 
12.  Babirusa.  Vrolik  (VIII.). 
13.  DicotyUs  (Peccary).     Cuvier  et  Laurillard  (I.). 14.  „ 

Family  C.vmelio.e. 

15.  Camelus  d/romedarius.     Chauveau  (II.). 
16.  ,.  „  Leabres  (V.). 
17.  „  ..  Walton  (IX.). 
18.  .,  ..  Meckel  (VII.). 
19.  ..  .,  P.  Thompson. 

Family  Teagolid^b. 

20.  Tragulus  javanicas  (Chevrotain).     Kinberg  (X.). 
21.  „         Icanchil. 

22.  .,         stanleyanus.     Macalister  (unpublished). 
23.  Doreatherium  |  Water-Chevrotain).     Chatin  (XI.). 

Family  Ceraid.e. 

24.  Oervus  axis.     Macalister  (unpublished). 
25.  „      manchurieus. 
26.  Ccrvulas  muntjac.     Macalister  (unpublished). 
27.  Oariacus  rufus  (Brocket). 
28.  ..        meceicanua  (Brocket). 

Family  GiiiAiFiD.i. 

29.  Oamelopardu8  giraffa.     Joly  et  La  vocal  (XII.). 

30.  „  „*  Murie  (XXXII.). 31.  „  .,         Owen(Xm.). 

Family  Boyid.e, 
32. Bos  la urut ( Ihauveau  (II.). 
33. 

,. 

n Lesbres  ( V.). 
34. 

., 

., 

Meckel  (VII.). 
35. 

.. 

•• Bronn  |  VI.). 
3d. 

., 
IJ.C.s.  Museum. 

37. 0v 
if'08 

mo8( hatw  (Musk-Ox).     B Bell  (XIV.). 
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38. Oris  ariis. 
39. 

jj          ii 
40. •'          jj 

41. 
>5 

42. >»                 *) 
43. 

9?                    *9 

44. 
5)                  'J 45. 
„     mush 
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Lesbres  (V.). 
Chauveau  ( 11. ). 
Bronn  (VI.). 
.Meckel  (VH.). 

E.C.S.  Museum. 

steatopyga  (Fat-tailed  Sheep). 
(Syrian  Sheep). 

mushnon  (Mouflon). 
46.  Gapra  hircus.     Lesbres  (V.). 
47.  „  „         Chauveau  (II.). 

48.  „         „         Haughton  (XV.). 
49.  Cephalophus  grimmi  (Duiker-bob  }. 

Suborder  PEEISSODACT  Y  LA . 

Family  Tapirid.e. 

50.  Tapirus  atnwicanus.     Turner  (XVI.). 
51.  „  „  De  Longebamps  (XVIII.). 
52.  .,  „  Cuvier  et  Laurillard  (I.). 
52a.  .,  „  Vrolik  (VIIL). 
53.  „  .,  Lesbres  (V.). 
54.  „  „ 

55.  „  indicus,  Murie  (XVII. ). 

Family  Equid.e. 

56.  Equns  caballus,     Chauveau  (II.). 
57.  „  .,  Bronn  (VI.). 
58.  „  „  Lesbres  (V.). 
59.  „  „  Cuvier  et  Laurillard  (L). 
60.  „  „  Meckel  (VII.). 
61.  ,,  asitms.  Cuvier  et  Laurillard  (I.). 
62.  „  „  Steel  (XIX.). 

Family  Ehinoceuotio.i;. 

03.  Mhinoeeros  sumatrensis.     Beddard  &  Treves  (XX.). 

04.  „  ?sj).  --Haughton  (XXI.). 
65.  „  „       Owen  (XXII.). 
66.  „  „      Macalister  (XXI1L). 

Division  B.  8UBUNGULATA. 

Family  Procaviid.e. 

67.  Procavia  dorsalis  (Hvrax).     Mivart  &  Murie  (XX  L\\). 
68.  „        capensis. 
69.  .,        ?sp.     Brandt  (XXV.). 
7<»   George  (XXVI.). 
71   Meckel  (VII.). 



74. 
75. 

1                              5) 

•                              »5 

76. 11                               M 

77. 
78. „       afrieanus. 
79. ,,        irulicus. 
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Family  Elephant id.e. 
72.  Etephm  indicus.        Anderson  (XXVII.). 

7:'».       ..  Mayer  (XXVIIL). 
Miall  &  Greenwood  (XXIX.). 
Watson  (XXX.). 

Young  (XXXI.). 
Cuvier  &  Lanrillard  (I.). 
R.C.8.  Museum. 
Paterson  &  Dun  (uuj)ublished). 

Panauouku  cornosus. — The  dorso-humeral  part  of  the  panuiculus 
is  well  developed  in  all  Ungulates  except  the  Tapir,  but  is  not  so 

clearly  separated  from  the  abdomiuo-hurneralis  as  is  tho  case  in 
many  other  orders  of  Mammals  ;  indeed,  the  latter  muscle  is  often 
only  indiffereutly  represented. 

The  posterior  attachments  of  the  dorso-humeralis  are  from  the 
fascia  over  the  buttocks  and  outer  side  of  the  thigh  as  well  as  from 
the  mid-line  of  the  lumbar  and  thoracic  regions  of  the  back,  and 
the  fibres  run  downward  and  forward  to  be  partly  inserted  into  the 
-pine  of  the  scapula  and  the  fascia  near  it,  and  partly  with  the 
latissimus  dorsi  tendon  into  the  humerus,  helping  to  form  a  fleshy 
floor  to  the  axilla. 

The  abdomino-humeralis,  a>  we  have  said,  tends  to  blend  with 
the  last  muscle  posteriorly,  though  it  may,  as  in  the  case  of  the 
Elephant  (77).  be  attached  down  the  front  of  the  thigh  as  Ear  as 
the  knee;  its  anterior  attachment  is  to  the  mid-ventral  line  partly 
superficial  and  partly  deep  to  the  pectoral  mass.  From  the  records 
of  Cuvier  and  Lanrillard  (I..),  Miall  and  Greenwood  (XXIX.),  and 

Anderson  (XXVII. ),  we  believe  that  the  abdomino-humeralis  must 
be  better  developed  in  the  Elephantida-  than  it  is  in  other  families, 
although  it  was  very  well  marked  in  our  specimen  of  Uvrax. 

It  is  important  to  state  here  that  we  have  no  knowledge  of  the 
condition  of  the  panuiculus  in  the  Ehinoceros  or  Hippopotamus. 

or  it  would  have  been  interesting  to  have  noticed  whether  the  thick- 
skin  of  their  backs  is  coincident  with  small  size  of  the  dorso- 

humeralis,  as  in  the  ease  of  the  Tapir. 
The  Bquids  are  remarkable  for  a  vertical  bundle  of  pannicular 

fibres  situated  over  the  shoulder,  which  is  doubtless  of  value,  by  its 
twitching,  in  driving  off  flies  From  this  region.  It  is  present  both 
in  the  Horse  (50)  and  Ass  (61  ). 

In  male  animals,  especially  of  the  Bovidio,  Tragulidse,  and 
CervidsB  families,  some  portions  of  the  ventral  panuiculus  are 
modified  for  moving  the  prepuce. 

In  the  ueck-region of  Ungulates  the  platysma  is  always  present, 
but  it  seems  to  reach  it-  maximum  in  the  Studs.  In  <>uv  specimen 
of  the  Peccary  (1-4)  there  were  three  distind  sheets— one  From  the 
deep  Fascia  covering  the  mid-line  of  the  dorsum  of  the  neck  as  Far 
hack  as  the  Brat  thoracic  -pine  and  carving  round  the  base  of  the 
ear,  another  thin  shoe!  from  the  fascia  over  the  scapula,  and  a 

third,  thicker  one  from  the  shoulder-region  lower  down, 
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The  sterno-facialis  is  well-marked  in  the  Suidte — Pig  (5,  7),  Wild 
Boar  (10),  Bed-Eiver  Hog  (11),  Babirusa  (12),  and  Peccary  (13, 
14);  but  a  curious  point  about  it  is  that  it  lies  superficial  to  the 
platysma  instead  of  deep  to  it,  as  in  most  mammals. 

In  the  Tragulida?  (20,  21 )  the  muscle  is  generally  absent. 
In  the  Oervidae  we  only  have  records  of  it  in  two  dissections  of 

Brocket  Deer;  in  one  (Carl aces  rufus,  27)  the  muscle  was  absent, 
but  in  the  other  (C  mexicaaus,  28)  it  was  present. 

In  the  Giraffe  we  can  find  no  specific  mention  of  the  muscle, 
but  we  feel  sure  that  if  it  had  been  present,  either  Owen  (XIII.), 
Mnrie  (XXXII.),  or  Joly  &  Lavocat  (XII.)  would  have  taken  some 
notice  of  it,  as  the  attention  of  all  these  writers  had  been  specially 
directed  to  the  neck-muscles. 

Among  the  Bovida?,  Chauveau  (II.)  says  the  sterno-facialis  is 
present  in  the  Ox ;  but  there  seems  little  doubt  that  it  is  absent  in 
the  Sheep  (39,  43,  45),  as  it  was  also  in  our  Duiker-bok  (49) 
among  the  Antelopes.  Chauveau  (II.)  notices  the  feebleness  of 
the  cervical  panniculus  in  the  Sheep. 

In  the  Perissodactyla  the  sterno-facialis  was  absent  in  our  Taoir 
(54),  and  Murie  makes  no  mention  of  it  in  his  (55),  while  in  the 
Horse,  and  especially  the  Ass,  it  is  present,  but  not  distinct  from 
the  platysma. 

Of  the  Rhinoceros  we  have  no  records. 

Among  the  Subungulata  the  muscle  is  certainly  absent  in  the 
Hyrax  (68),  and  no  mention  is  made  of  it  by  any  writer  on  the 
Elephant,  nor  do  Cuvier  and  Laurillard  figure  it  in  that  animal 

on 
Summing  up,  we  feel  justified  in  sayiug  that  the  Ungulates  as 

au  order  do  not  show  a  high  development  of  the  panniculus  car- 
nosus,  that  the  platysma  and  sterno-facialis  are  much  more  highly 
developed  in  the  Suidae  than  in  the  other  families,  and  that  the 
latter  muscle  is  sometimes  present,  but  more  ofteu  absent  through- 

out the  order. 

Facial  Muscles. 

Orbicularis  'palpebrarum  closely  resembles  the  same  muscle  in 
Man  :  as  a  rule  the  part  below  the  eye  is  better  developed  than 
that  above,  this  is  especially  the  case  in  the  Elephant  (74,  75.  77). 
Watson  (XXX.)  describes  elaborate  details  which  possibly  are  not 
constant  as  they  were  unnoticed  by  Miall  and  Greenwood  and ( 'uvier. 

Orbicularis  oris  has  no  bony  attachments,  but  is  continuous  with 
the  various  muscles  acting  on  the  mouth.  In  those  animals,  such 
as  the  Elephant  and  the  Tapir,  which  possess  a  trunk,  the  muscle 
is  prolonged  into  the  lateral  longitudinal  bundle  of  that  organ. 

Zygomatieus. — A  well-marked  and  very  constant  muscle,  which 
rises  from  the  malar  bone  below  the  orbit  and  runs  to  the  angle  of 
the  mouth.  The  only  Ungulate  in  which  we  failed  to  find  this 
muscle  was  the  Hyrax. 

8uperficiali8  faciei. — We  have  ventured  to  suggest  this  name  for 
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B  thin  sheet  of  muscle  which  we  found  in  the  Pig  and  Mouflon, 
and  which  is  figured  by  Ouvier  and  Laurillard  in  the  Wild  Boar 
(I.).  We  are  unable  to  homologize  it  with  any  of  the  facial 
muscles  of  human  anatomy,  but  we  have  little  doubt  that  it  is 
present  in  more  than  the  two  animals  in  which  we  have  recorded 
it,  and  that  its  thinness  and  superficial  situation  have  caused  it  to 
escape  our  notice  as  well  as  that  of  other  writers.  The  fibres 
cover  the  whole  of  the  side  of  the  snout  and  run  downward  and 

slightly  forward  to  the  upper  lip. 
Levator  labii  mtperioris. — The  nomenclature  of  the  lip  and  nose- 

muscles  of  Ungulates  is  extremely  difficult,  owing  to  the  fact  that 
the  veterinary  writers  have  names  of  their  own,  while  human 
anatomists  have  tried  to  trace  homologies  with  the  muscles  of 

Man's  face  ;  the  matter  is  still  further  complicated  when  one 
realizes  that  there  is  almost  as  much  difference  between  the  nose- 

aud  lip-muscle-  of  the  Horse  and  the  Pig  as  there  is  between 
either  of  these  animals  and  Man.  In  the  Horse  and  Asa  i h.- 
muscle,  which  is  usually  called  levator  labii  superioris,  rises  from 
just  iu  front  and  below  the  orbit,  and  runs  down  to  the  upper  lip. 
it-  tendon  passing  with  that  of  the  other  side  between  the  two 
nostrils.  Physiologically  the  muscle  well  deserves  its  name,  but 
it  i-  clearly  not  the  same  muscle  as  the  levator  labii  superioris  of 
Man. 

In  the  Ox  (32)  the  same  muscle  i-  seen,  but  its  origin  i-  much 
lower  down  on  the  maxilla.  In  other  members  of  the  Bovida?, 
such  as  the  Mouflon  Sheep  (45)  and  the  Duiker-bok  (49)  (see 
text-figs.  86  and  S7),  this  muscle  ends  in  the  nose  just  above  the 
nostril  instead  of  being  continued  on  to  the  upper  lip.  and  now 
the  name  of  levator  labii  superioris  becomes  objectionable  because 
it  i»  misleading.  We  should  like  to  suggest  that  this  and  the 
other  muscles  which  run  from  the  maxilla  to  the  nose  should  be 

called  naso-maxillary  muscles,  and  be  identified  as  superior, middle, 
and  inferior,  but  experience  in  this  direction  has  shown  us  the 
risk  of  adding  to  the  existing  confusion  by  giving  fresh  names 
(see  text-fig.  86). 

Levator  labii  superioris  ttlceqw  nasi. — This  muscle  is  well  named 
in  the  Horse,  and  rises  from  above  and  in  front  of  the  orbit  ; 
below  it  divide-  for  the  side  of  the  nostril  and  angle  of  the  mouth. 

In  the  Tapir  (55)  the  muscle  is  extremely  well  developed,  and 
in  the  Oi  (32)  ii  is  also  well-marked.  In  the  Deer  and  Antelopes 
it  is  suppressed,  owing  to  the  great  development  of  the  suborbital 
glands;  and  in  the  Sheep  (39)  and  Mouflon  (45),  where  rudiments 

lit'  Ihis  gland  persist,  the  muscle  is  also  absent.  In  the  Suidie,  too 
(5, 7, 10, 11, 13, 14  i.  the  muscle  is  absent,  unless  it-  rudiment-  are 
present  as  the  auperficialia  faciei  already  described. 

Dilator  narii  [retractor  narie). — There  are  usually  two  fleshy 
bellies  rising  close  together  from  the  canine  fossa  of  the  maxilla 
below  the  infraorbital  foramen,  and  ending  by  a  number  of  fine 
tendon-  in  the  -kin  of   the  side  of  the  QOStnl  ami  of  the  upper  lip 

-7t.    A-  we  hare  already  pointed  out.  in  the  Bovidsc. 
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Cervidae,  and  Suidae  the  so-called  levator  labii  superioris  propriiu 
rises  with  and  just  above  these,  and  its  tendon  ends  also  in  tin- 
nostril.    These  muscles  are  very  constant,  as  might  be  expected 
when  one  remembers  how  regularly  they  are  found  throughout 
the  Mammalia1. 

Text-fig.  86. 

1.  Levator  labii  superioris  and  Dila 
tores  naris  (Naso-niaxillaris). 

2.  Zygomaticus. 
o.  Orbicularis  oris. 

4.  Depressor  labii  inferiori-. 
5.  Depression  tor  suborbital  gland. 
6.  Orbicularis  palpebrarum. 
7.  Triangularis  frontis. 

Facial  muscles  of  the  Duiker-bok. 

Attrahens  aurem  anterior. 8. 

9.  ,,  superior. 
1<».  „  ,.      inferior. 
11.  Parotido-auricularis. 
12.  Macaoter. 
13.  Bterno-iimoaetarieiM. 
14.  Parotid  gland. 

LaehrymaUs. — A  small  fan-shaped  muscle  rising  from  the 
anterior  or  internal  margin  of  the  orbicularis  palpebrarum,  of 

which  it  is  probably*a  detached  portion  ;  the  fibres  run  down  and 
spread  out  over  the  face.  It  is  best  seen  in  the  Bovidae  (Ox. 
Sheep,  Mouflon),  and  is  small  or  absent  in  the  Equidae,  Tapiridae, 
and  Suidae  (see  text-figs.  86  and  87). 

Triangularis  frontis. —  A.  small  fan-shaped  muscle  which  we  hare 

1  A  description  ol  the  musculature  of  the  trunk  will  be  found  in  Wataon'f 
paper  on  the  Elephant  (XXX.;  and  in  Marie's  on  the  Tapir  (XVII.;. 
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met  with  among  the  Bovidsa  and  Cervidae,  and  which  rises  by  its 
apex  from  the  same  point  as  the  last  muscle,  but  the  diverging 
fibres  pun  up  instead  of  down.  We  hesitate  to  homologize  thia 

with  .Man's  corrugator  supercilii  because  it  La  very  superficial  and 
Lb  not  covered  bv  the  orbicularis  palpebrarum  (see  text-figs.  86 
and  87). 

Text-fig.  87. 

Facial  muscles  of  the  Moulloii. 

1    Levator  labii  superior  is. 

o'  ■  Retractorea  nari-. 

4.  ZygomaticoB. 
.").  Buccinator. 
li.  Orbicularis  oris. 

7.  Depressor  labii  inferioris. 
8.  Lacbrymalis. 
9.  Rudimentary  suborbital  gland. 

10.  Orbicularis  palpebrarum. 
11.  Frontalis. 
12  I 
i  Z    >  Attrahens  aurem  superior. 

14.  ,.  ,,       medius. 
15.  „  „       inferior. 
16.  Parotido-auricularis. 

17.  Triangularis  frontis. 

OeeipiUy-frontalis. — The  frontalis  portion  of  this  muscle  is  always 
feeble,  and  in  horned  animals  is  often  suppressed ;  the  occipitalis. 
on  the  other  hand,  rises  from  the  occipital  crest  and,  if  looked  for, 
can  usually  be  satisfactorily  displayed. 

Depressor  labii  inferioris  forms  a  single  sheet,  rising  from  the 
mandible  and  being  inserted  into  the  lower  lip. 

Muscles  of  the  Ear. 

The  most  satisfactory  method  of  describing  these  muscles  seems 

to  be  to  follow  Watson's  example,  and  to  divide  them,  as  he  did  in 
the  Indian  Elephant  |  XXX.  I.  into  an  anterior  group  of  attrahentes, 
a  superior  of  attollentes,  and  a  posterior  of  retrahentes,  A  detailed 
description  of  them  in  all  the  [Jugulates  which  have  come  under 
our  notice  would  need  a  special  paper,  hut  we  have  satisfied  our- 

selves that  they  not  only  vary  a  good  deal  in  different  animals,  hut 
in  different  specimens  of  the  same  animal. 
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In  the  Suidae,  Cuvier  and  Laurillarcl  (7)  figure  three  distinct 
attrahentes  and  three  retrahentes,  and  there  can  be  little  doubt 
that  it  would  be  most  convenient  to  name  these  superior,  middle, 
and  inferior  from  their  position.  In  addition  to  these  three  attra- 

hentes there  is  another,  which,  from  its  anterior  position,  is  best 
named  attrahens  anterior,  and  which  rises  from  the  upper  and 
back  part  of  the  orbicularis  palpebrarum.  Cuvier  and  Laurillard 
also  show  the  attollens  divided  into  an  anterior  and  posterior 
bundle.  There  is  another  bundle  which  rises  from  the  fascia  over 
the  parotid  gland  and  is  inserted  into  the  lower  part  of  the  auricle, 

aud  which  evidently  corresponds  to  the  hippotomists'  parotido- 
auricular,  a  name  which  seems  perfectly  satisfactory.  Our  own 
specimeus  of  Suidae  (11.  14)  agreed  fairly  well  with  Cuvier  and 

Laurillard's  plates,  but  the  different  divisions  of  the  muscles  were 
not  so  distinct  as  in  the  drawings.  The  attollens  nearly  reached 
its  fellow  in  the  mid-line,  and  we  failed  to  make  out  any  division 
into  anterior  and  posterior  parts,  while  the  attrahens  anterior 
rose  from  the  temporal  fascia  close  to  the  posterior  margin  of  the 
orbit. 

In  the  family  of  Tragulidae.  a  very  detailed  description  of  the 
ear-muscles  of  the  Javan  Chevrotain  is  given  by  Kinberg  (X.). 
though,  owing  to  the  absence  of  illustrations,  it  is  difficult  to 
follow  his  terminology  ;  it  is  interesting  to  notice  that  he  describes 
the  following  intrinsic  muscles  in  addition  to  the  extrinsic — 
antitragicus,  helicus  major  et  minor,  and  trans  versus. 

In  the  Mouflon  (45)  the  attrahens  anterior  was  absent  in  our 
specimen,  but  the  superior  was  subdivided  into  two  bundles,  one 
above  the  other  (see  text-fig.  87).  In  this  animal  and  the  Duiker- 
bok  (49)  the  parotido-auricularis  was  short  but  perfectly  distinct. 
In  the  Horse  (56)  the  parotido-auricularis  reaches  its  maximum 

of  development.  For  the  details  of  the  muscles  of  the  Elephant's 
ear,  we  must  refer  the  reader  to  Watson's  careful  paper  (XXX.). 
with  the  nomenclature  of  which  we  have  tried  to  make  our  fore- 

going remarks  agree. 

Muscles  of  Mastication. 

Buccinator. — This  muscle  rises  from  the  alveolar  margins  of 
both  jaws  and  from  the  pterygo-mandibular  ligament.  As  Chauveau 
(II.)  and  Lesbres  (Y.)  have  noticed,  it  is  divisible  into  two  planes, 
of  which  the  superficial  is  the  more  bipeimiform.  It  is  this  plane 
apparently  which  Kinberg  (X.)  describes  in  the  Chevrotain  as  a 
separate  muscle  and  calls  m.  molaris. 

Temporal. — This  muscle  is  always  small,  though  it  is  com- 
paratively larger  in  the  Equidae  than  in  the  other  families.  The 

fibres  are  much  more  nearly  horizontal  than  vertical,  and  probably 
act  much  more  as  opponents  of  the  pterygoids  in  retracting  one 
side  of  the  jaw  during  rumination  than  as  closers  of  the  mouth. 
This  seems  the  more  likely  as  the  fibres  are  more  nearly  horizontal 
in  the  Bovidce,  Ceroids,  and  Tragulida?  than  in  the  Equidae.  Snide, 
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Hippopotamida?,  Tapiridae,  and  Elephantidte.  Bronn  (VI.),  pro- 
bably on  tbe  authority  of  Bendz,  says  that  two  layers  may  always 

be  made  out  in  Ungulates,  and  Chauveau  notices  the  same  in  the 
Horse.  Our  own  experience  is  that  these  two  planes  require  some 
little  care  to  display  satisfactorily ;  and  authors  such  as  Miall 
and  Greenwood  in  the  Elephant  (XXIX.).  and  Kinberg  in  the 
Chevrotaiu  (X.),  make  no  mention  of  any  bilamination,  although 
they  have  evidently  dissected  the  muscle  with  care.  The  temporal 
never  seems  to  be  large  enough  to  meet  its  fellow  in  the  sagittal 
line  of  the  skull,  although  in  the  Camel  (17)  the  two  approach 
very  closely. 

Masseter. — This  muscle  is  always  very  well  developed,  and  has 
the  usual  origin  from  the  zygomatic  arch  and  insertion  into  the 
outer  surface  of  the  ramus  of  tlie  mandible. 

The  chief  interest  of  various  writers  seems  to  centre  in  the 

number  of  layers  into  which  the  muscle  may  be  divided,  and  we 
have  no  hesitation  in  saying  that  these  are  by  no  means  constant, 
and  probably  mean  very  little. 

h\  the  Horse,  for  example.  Bendz  and  Liesering  say  there  are 
two  lamina1,  v.  Teuteleben  three,  while  Chauveau  says  that  there 
are  several  laminae  of  which  two  are  very  distinct. 

In  the  Ruminants,  again,  v.  Teuteleben  says  there  are  three 
laminae,  but  Allen  says  six. 

In  the  following  animals  there  are  two  layers  which  correspond 
with  the  arrangement  found  in  man  : — Hippopotamus  (3),  Pig  (6), 
Bed-River  Hog  (11),  Peccary  (14),  Bed  Brocket  (27),  Mexican 
Brocket  (28),  Sheep  (43),  Mouflon  (45),  Elephant  (74,  77).  In 
the  Duiker-bolc  (49).  Chevrotaiu  (21),  Hyrax  (68),  and  Tapir  (54, 
55)  no  lamination  was  present ;  while  in  the  fat-tailed  Sheep  (43) 

and  Kinberg's  Chevrotain  three  layers  were  made  out,  the  deepest 
one  being  the  most  posterior.  We  are  therefore  inclined  to  agree 
with  Lesbres,  on  whose  opinions  we  place  a  good  deal  of  reliance, 
that  two  layers  are  usually  fouud  in  the  masseter  of  Ungulates 
but  that  occasionally  the  muscle  may  be  trilaminar  or  unilaminar. 

Pterygoids. — Throughout  the  Order  the  internal  is  a  much  larger 
muscle  than  the  external,  and  arises  from  the  posterior  part  of  the 
alisphenoid  and  anterior  part  of  the  pterygoid  bone  as  well  as 
slightly  from  the  palate.  On  their  way  to  be  inserted  the  fibres 
diverge  somewhat,  and  the  muscle,  becoming  fan-shaped,  is  attached 
to  the  mandible  between  the  angle  and  the  inferior  dental  canal, 
but  more  strongly  near  the  lower  border.  There  can  be  no  doubt 
that  in  animals  which  chew  the  cud  the  internal  pterygoid  acts  as 
a  powerful  lateraliser  of  the  jaw,  and  it  is  noticeable  that  in  these 
the  fibres  of  the  muscle  arc  directed  outwards  more  than  they  are 
in  tlic  Perissodactyla.  Lesbres  says  that  in  the  Horse,  and  to  a 
less  degree  in  the  Kg,  the  muscle  is  bilaminar,  but  that  this  is  not 
the  case  iii  the  Bovid®.  Our  own  experience  does  not  support 
this  generalization,  for  neither  in  the  Hed-Kiver  Hog  (11)  nor  the 
Peccary  (14)  which  we  dissected  did  we  liud  any  bilamination; 

while   iii   the  specimen   of   i be  sheep's   masticatory  muscles  iii 
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the  Museum  of  the  College  of  Surgeons  (42)  there  is  a  feeble 
though  distinct  bilauiination  exactly  corresponding  with  that  of  the 
maaseter.  The  external  pterygoid  rises  from  the  alispheuoid  above 
and  in  front  of  the  origin  of  the  internal,  it  has  only  one  head  and 
is  always  the  smaller  of  the  two  muscles.  The  fibres  run  hori- 

zontally backward  and  outward,  and  are  inserted  into  the  inner 
side  of  the  neck  of  the  condyle.  The  internal  maxillary  artery 
runs  below  the  muscle  in  the  groove  between  it  and  the  internal 

pterygoid,  indeed  in  our  specimen  of  Duiker-bok  (49)  the  artery 
lay  between  the  two  muscles. 

The  nerve-supply  of  all  the  preceding  muscles  has  been  carefully 
looked  for  and  in  most  cases  found  in  all  the  animals  which  we  have 

dissected.     In  every  case  it  was  as  in  Man. 

Depressor  mandibuli (Digastric). — As  a  rule  this  muscle  rises  from 
the  paroccipital  process  on  its  anterior  border,  iu  some  cases  it  also 
comes  from  the  paramastoid  process,  though  in  the  literature  of 
the  subject  these  two  processes  are  often  confounded  with  one 
another.  The  central  tendon  and  anterior  attachments  vary,  as  will 
be  seen  from  the  following  details. 

In  the  Hippopotamida3.  Humphry  (2)  says  that  the  anterior 
belly  is  connected  with  the  hyomental  muscle,  while  in  Cuvier  and 

Laurillard's  plate  (3)  there  is  apparently  only  an  anterior  belly,  the 
muscle  rising  by  tendon  from  the  paroccipital  process  and  being 
inserted  into  the  middle  of  the  body  of  the  jaw. 

In  the  Suidae,  Lesbres  (4)  says  that  there  is  only  one  belly  which 

rises  from  the  paroccipital,  and  this  agrees  with  Vrolik's  de- 
scription of  the  Babirusa  (VIII.). 

In  our  Eed-Eiver  Hog  (11)  we  found  that  the  posterior  belly 
was  absent  and  that  no  nerve  was  supplied  to  it  by  the  facial.  In 

Cuvier  and  Laurillard's  Pig  (7),  however,  two  distinct  bellies  are 
figured. 

In  the  Peccary  (13, 14)  two  bellies  and  a  distinct  central  tendon 
are  found,  and  the  nerves  from  the  facial  and  mylo-hyoid  are  both 
present  (14). 

In  the  Camel  (19)  we  are  indebted  to  the  kindness  of  Dr.  Peter 
Thompson,  who  has  placed  some  unpublished  notes  and  drawings 
at  our  disposal.  In  his  specimen  two  bellies  with  the  usual  nerve- 
Bupply  were  found,  the  posterior  rising  from  the  paroccipital,  the 
anterior,  much  larger,  being  inserted  by  a  thin  flattened  tendon  near 
the  insertion  of  the  internal  pterygoid  and  extending  some  distance. 

In  the  Tragulidse  we  found  (21)  the  usual  attachments  from  the 
paroccipital  to  the  mandible  and  a  very  slight  central  tendon,  while 

in  Kinberg's  specimen  (20)  the  central  tendon  was  evidently  longer 
and  the  anterior  belly  attached  to  the  third  quarter  of  the  lower 
border  of  the  mandible,  i.  e.  just  behind  the  middle. 

In  the  Cervida?  (25,  27,  28)  the  central  tendon  is  very  distinct, 
but,  as  in  all  the  preceding  animals,  there  is  no  attachment  to  the 
hvoid  bone.  In  Cariacus  rvfv.s  (27)  the  two  anterior  bellies  are 

connected  by  a  muscular  layer  supplied  by  the  mylo-hyoid  nerve. 
In  the  Bovidfe  (32,  35,  36,  39,  40,  42,  43,  45,  47,  49)  the  central 
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tendon  is  present  but  unattached  to  the  hyoid.  Bronn  (VI.)  says 
that  the  anterior  bellies  are  always  connected  with  one  another  in 
Ruminants  ;  and  Chauveau  (II.)  describes  a  small  square  muscle  in 
the  Ox  which  passes  transversely  across,  uniting  the  two  digastrics 
by  parsing  beneath  the  base  of  the  tongue.  Our  own  experience, 
based  on  the  Ox  (36),  Sheep  (42,  43,  45),  and  Duiker-bok  (49), 
shows  us  that  this  union  across  the  middle  line  is  not  a  charac- 

teristic mark  of  the  Bovidffl  as  a  family, 
In  the  Tapiridffl  (52.  52  a,  54)  the  muscle  is  very  strong  and  is 

inserted  into  the  posterior  half  of  the  lower  border  of  the  mandible, 
but  there  is  no  central  tendon  at  all, 

In  the  Equidae  (56,  57,  58,  61)  the  muscle  divides  immediately 
after  its  origin  from  the  paroccipital :  one  part  goes  to  the  border 
of  the  ramus  of  the  mandible  just  above  the  angle,  while  the  other 
forms  the  normal  posterior  belly  of  a  typical  digastric  and  is  sepa- 

rated from  the  anterior  belly  by  a  definite  central  tendon.  The 
insertion  of  the  anterior  belly  is  a  good  deal  nearer  the  symphysis 
than  it  is  in  most  other  Ungulates.  Among  the  Subungulata  the 
Hyrax  (67.  6s)  has  the  origin  of  the  digastric  chiefly  from  the 
paramastoid :  as  it  goes  forward  the  muscle  spreads  out  like  a  fan 
to  be  inserted  into  the  greater  part  of  the  lower  margin  of  the 
body  of  the  mandible  from  the  angle  forward.  Abont  two  thirds 
of  the  way  from  the  origin  is  a  narrow  zigzag  tendinous  streak. 
the  only  representative  of  a  central  tendon. 

In  the  Indian  Elephant  (73,  74.  75,  70,  77)  the  muscle  runs 
from  the  paroccipital  to  the  jaw  in  front  of  the  .angle,  but  there 
is  some  difference  of  opinion  about  the  central  tendon.  Mayer 
(XXVIII.).  Watson  (XXX.),  and  Young  (XXXI.)  found  one.  but 
Miall  and  Greenwood  (XXIX.)  and  Cuvier  and  Laurillard  (I.)  did 

noi  -ee  it.  Miall  and  Greenwood's  description  seems  somewhat 
complicated,  but  we  have  little  doubt  that  they  have  included  the 

-tylo-hyoid  and   masto-styloideus  with  the  digastric. 
From  the  foregoing  description  it  will  be  seen  that  the  digastric. 

as  in  other  orders,  is  of  some  classificatoi'y  importance  :  thus  in  the 
Hippopotamus  and  Suida?  the  posterior  belly  is  often  suppressed. 
In  the  Tapiridaa  the  central  tendon  is  absent.  In  the  Hyracoidea 
ii  i^  a  mere  zigzag  streak.  In  the  Elephantidae  it  may  be  present 
or  absent.  In  the  Equidae  a  part  of  the  posterior  belly  i<  inserted 

into  the  ramus  of  the  jaw,  while  in  the  C'ervida3  the  tendon  i^ 
better  developed  than  in  any  oilier  family. 

Mtuelea  attached  i<>  th<  Hyoid  Bone. 

Mylo-hyoid.—  This  muscle  has  the  usual  attachments,  though  it 
does  unt  in  ill  cases  ran  forward  as  far  a-  the  symphysis;  this  is 
especially  seen  in  the  Suids  (11, 12,  14).  In  the  Elephant,  .Miall 
and  Greenwood  (74)  say  thai  the  muscle  is  attached  to  the  great 

con  i  u  of  tin-  hyoid  and  to  a  tendinous  arch  which  crosses  the  thyro- 
hyoid tic  ml)  ra  ne.  Chain  kiii  (  I  I.)  and  Lesbres  (V.)  notice  that  in 

Ruminant*  two  plane-  are  found,  and  our  Own  dissections  hear  this 
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out;  we  have  noticed,  too.  that  the  fibres  of  the  more  superficial 
layer  run  forward  and  outward,  while  those  of  the  deeper  layer 
run  backward  and  outward. 

In  the  Ass  (62),  Steel  points  out  that  the  muscle  is  often  divided 
anteriorly  into  two  lamina?. 

In  the  Horse  (56),  C'dauveau  says  that  a  delicate  slip  lies  super- 
ficial to  the  mylo-hyoid,  hut  from  the  antero-posterior  direction  of 

its  fibres  it  probably  represents  a  mento-hyal  muscle.  We  have 
some  little  doubt  as  to  whether  the  superficial  layer  in  the  Rumi- 

nants may  not  represent  a  mento-hyal  muscle  the  fibres  of  which 
have  become  deflected,  but  this  is  a  mere  speculation;  and  the 
occasional  presence  of  these  two  layers  is  probably  a  repetition  of 

the  splitting  tendency  of  the  mylo-hyoid,  which  formerly  gave  rise 
to  the  anterior  belly  of  the  digastric. 

The  nerve-supply  is  from  the  mvlo-hyoid  branch  of  the 
fifth. 

Genio-hyoid and  Oenio-hyoglogsus. — These  two  muscles  have  the 
usual  mammalian  attachments  throughout  the  Order,  except  that  in 
the  Equidce.  where  the  glosso-hyal  process  of  the  hyoid  bone  is 
very  large,  they  are  attached  to  it.  In  the  Bed-River  Hog  (11), 
owing  to  the  imperfect  development  of  the  mylo-hyoid  already 
alluded  to,  the  genio-hyoid  is  seen  before  removing  that  muscle. 

In  the  Ass  (62),  Steel  points  out  that  the  genio-hyoid  sometimes 
sends  a  distinct  band  to  the  genio-hyoglossus  opposite  the  middle 
of  the  intermaxillary  -pace. 

In  the  Giraffe  (31),  Owen  points  out  that  both  th>-M-  muscles 
rise  by  tendon. 

The  nerve-supply  was  the  hypoglossal  in  all  the  animals  which 
we  dissected. 

Hyoglotsm. — This  is  the  hyoglossus  brevis  of  many  veterinary 
surgeons,  it  rises  from  the  basi-  and  thyro-byals,  and  in  the  Equida? 
from  the  glosso-hyal  process  as  well;  the  fibres  run  much  more 
forward  than  upward,  and  in  some  cases — e. g. the Mouflon  (45) 
and  Elephant  (74.  75,  77) — the  fibres  coming  from  the  ba-i-hyal  are 
quite  distinct  and  have  a  somewhat  more  vertical  direction  than 
those  coming  from  the  thyro-hyal.  We  would  prefer  to  speak  of 
the  fibres  coming  from  the  basi-hyal  as  the  basi-glossus,  but 
Watson  (XXX.)  calls  them  hyoglossus  anterior,  and  Miall  and 
Greenwood  (XXIX.)  hyoglossus  minor,  while  Steel  (XIX.)  intro- 

duce- a  uovelty  by  -peaking  of  them  as  hyoglossu>  brevis.  In 

Cuvier  and  Laurillard's  plate  (I.)  the  Elephant's  ba-i-glowis  i- 
larger  than  the  rest  of  the  hyoglo-sU>.  and  in  the  Giraffe  Joly  ami 
Lavocat  (XII.)  say  that  the  basi-glossus  is  the  only  part  present. 
In  the  A--.  Steel  describes  the  basi-glossus  as  sometimes  getting  an 
origin  from  the  stylo-hyoid  element,  though  this  is  nol  the  normal 
arrangement  ;  and  Kinberg  in  the  Chevrotain  describes  the  "  baseo- 

glossns  "  as  coming  from  the  anterior  part  of  the  body  and  styloid 
cornu  (cerato-hyal). 

The  nerve-supply  seems  always  to  be  the  hypoglossal. 
Masto-8tyloideu8. — This    muscle    is    apparently    present    in    all 
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Ungulates  except  Hyrax  (see  text-fig.  88) 1  ;  it  rises  from  the 
paramastoid  and  outer  side  of  the  base  of  the  paroccipital  pro- 

cesses, aud  is  inserted  into  the  posterior  projection  at  the  upper 
end  of  the  stylo-hyal  bone.  In  the  Horse  (56,  57)  the  muscle 
covers  the  outer  side  of  the  eustachian  air-pouch. 

In  the  Camel  (19),  Thompson  says  that  its  fibres  seem  to  be 
continued  into  the  stylo-pharyngeus  muscle,  but  this  we  did  not 
notice  in  any  other  animal. 

The  nerve-supply  is  the  facial. 

Text-fig.  88. 

Hvoid  muscles  of  the  Duiker-bok. 

n  \  Double  Stylo-glossus. 

3.  Stylo-pharyngeus. 
4.  Stylo-hyoid. 
.">.  Masto-stvloideus. 

0.  Digastric  (Depressor  maadibuli). 

7.  Stylo-hyal  bone. 
8.  Tympanic  bone. 
9.  Paroccipital  process. 

Stylo-hyoid. — This  muscle  usually  rises  by  tendon  from  the 
posterior  tuberosity  at  the  upper  end  of  the  stylo-hyal,  and  runs 
downward  and  forward  to  he  inserted  into  the  base  of  the  cerate- 

hyal.  In  the  Hippopotamus,  Gratiolet  and  Alix  (TIT.)  say  that  it 

rises  from  the  paramastoid  process,  and  in  Cuvier  and  Laurillard's 
]»late  of  this  animal  (I.)  it  apparently  has  the  same  origin.  In 
the  Hyrax  also  we  (68)  agree  with  Mivart  and  Murie  (67)  that  it 
arises  from  the  paramastoid  process.  It  is  always  supplied  by 
the  facial  nerve,  and  we  believe  thai  the  masto-styloideus  .is  the 
proximal  part  of  this  muscle,  which  is  cut  off  by  the  projection  of 
the  stylo-hyal  bone  so  characteristic  of  most  [Jugulates 
text-Hg.  88).  This  belief  is  strengthened  by  the  fad  that  in  the 
Hyracoidea,  where  the  Btylo-hyoid  rises  from  the  paramastoid 
process,  the  masto-styloideus  is  absent,  and  we  await  future  in- 

vestigation! of  the  muscles  of  this  region  of  the  Hippopotamus 
with  interest.  Thompsons  assertion  thai  Borne  of  the  fibres  of 

the  masto-styloideus  sre  continued  into  the  ■tylo-pharyngeus  in 

Wt  1 1 ; » v   i  definite  account  of  it  in  the  Hippopotamus. 

Paoc.  Zool.  Soc.— 1901,  Vol.  II.  No.  XL1V.  M 
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the  Camel  must  be  borne  in  mind  ;  but  he  lays  stress  on  the  fact 

that  the  two  muscles  bave  different  nerve-supplies,  the  stylo- 
pbaryngeus  beiug  as  usual  supplied  by  the  glosso-pharyngeal 
nerve. 

Iu  the  following  animals  the  stylo-hyoid  splits  to  enclose  the 
digastric: — Peccary  (13),  Bed-Biver  Hog  (11),  only  on  one  side, 
Chevrotain  (20),  Brocket  (28),  Mouflon  (45).  In  the  other 
animals  which  we  dissected,  or  of  which  details  are  available,  the 
muscle  passes  deep  to  the  digastric,  with  the  exception  of  the 
Giraffe  (31)  and  Hippopotamus  (3),  where  it  is  superficial.  In 
the  Elephant  we  have  already  remarked  that  Miall  and  Greenwood 

apparently  described  the  stylo-hyoid  as  part  of  the  digastric ;  but 
Young  (XXXI.)  failed  to  find  any  separate  stylo-hyoid. 

Styloglossus. — This  muscle  usually  rises  from  the  lower  end  of 
the  stylo-hyal  bone,  and  runs  along  the  outer  surface  of  the  hyo- 
glossus  to  the  tongue.  In  the  Ox  (32),  Duiker-bok  (49),  aud 
Brocket.  (2S)  the  muscle  was  double,  and  we  are  iuclined  to  think 

that  this  was  the  condition  in  Kiuberg's  Chevrotain,  although  he 
uses  a  different  terminology  (see  text-fig.  88). 

The  nerve-supply  is  the  hypoglossal. 
Stylo- phar y ngeus  rises  from  the  stylo-hyoid  bone  beneath  the 

baekwardly-projecting  tuberosity,  and  is  inserted  into  the  posterior 
margin  of  the  thyroid  cartilage  very  much  as  in  Man  (see  text- 
fig.  88).  The  only  points  about  it  to  which  we  wish  to  draw 
attention  are  that  Mivart  and  Murifi  were  doubtful  about  its 

presence  in  Hyrax  (67),  but  it  was  undoubtedly  present  in  our 
specimen  (68)  ;  and  that  Steel  (XIX.)  says  that  iu  the  Ass  the 

kyo-pbaryngeus,  which  we  presume  is  synonymous  with  the  stylo- 
pharvngeus,  has  often  an  extra  head  from  the  inferior  third  of 

the  stylo-hyoid,  in  addition  to  the  normal  head  from  the  superior 

third.' 
The  nerve-supply  is  the  glosso-pharyngeal. 
Hyoidens  hitus.— This  muscle,  which  is  sometimes  called  the 

hyoideus  parvus  or  cerato-hyoideus  parvus,  is  usually  present  in 
Ungulates ;  at  least  it  is  present  in  the  following  fairly  repre- 

sentative series  :— Hippopotamus,  Pig,  Chevrotain,  Brocket,  Ox, 
Sheep,  Moufloii,  Duiker-bok,  Horse,  aud  Ass  (see  text-fig.  89); 
it  passes  from  the  thyro-hyal  to  the  cerato-  and  epihyals,  thus 
connecting  and  approximating  the  second  and  third  arches.  Bronu 
(VI.)  says  that  it  is  supplied  by  the  facial  nerve  ;  but  up  to  the 
present  we  regret  that  we  have  failed  to  find  the  nerve  to  it. 

In  the  Ass,  Steel  (XIX.)  says  that  the  muscle  is  sometimes 
absent. 

Hyuldeas  transversus. — This  muscle  connects  the  cerato-  aud 
epihyal  of  one  side  to  those  of  the  other  across  the  mid-line.  It 
is  found  in  the  HippopotamidaB,  Tragulida?,  Cervidffl,  Bovidae,  and 
Equidse  as  Car  as  our  present  knowledge  goes,  but  not  the  Suidaj. 
Of  the  other  families  we  have  no  satisfactory  records.  According 
to  Bronu  (VI.)  it  is  supplied  by  the  facial  nerve. 

Hyo-epiglottideua  runs  from  the  basihyal,  and  slightly  from  the 
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ceratuhyal,  to  the  front  of  the  epiglottis.     It   is  present  in  the 
Tragulidae  and  Bovidse  and  possibly  in  other  families. 

Sterno-hifoid. — In  the  Hippopotamus  the  sterno-hyoid  rises  as 
usual  from  the  deep  surface  of  the  manubrium  stern i  in  its 
anterior  part,  and  runs  forwards  to  be  closely  connected  with  the 
cephalo-humeralis,  so  that  Cuvier  (XXX11I.)  describes  it  as  part 

of  the  "  deltoido  trapeze  "  ;  it  can,  however,  be  traced  forward, 
aud  it  is  then  found  to  divide  into  two  layers,  of  which  the  more 
superficial  continues  forward  to  near  the  symphysis  of  the 
mandible,  and  is  sometimes  called  mento-hyal,  while  the  deeper 
layer  is  inserted  into  the  basihyal. 

Text-fig.  89. 

Eyoid  apparatus  of  the  Duiker-bok. 

1.  Hyoideua  latua. 
2.  Btylo-byal  bone. 
.';.  Epi-byal  bone, 

i.  Oerato-hyal  bone. 
5.  Tliyro-hyal  bone. 

In  the  Suidic(4,  6,  7,  11,  12,  13,  14)  the  muscle  is  very  well 
developed:  and  in  our  specimens  it  was  supplied  by  the  ansa 
cervicis  as  in  .Man. 

In  the  Tragulidae  (21)  the  two  muscles  of  opposite  sides  are 

closely  connected,  and  they  are  also  fused  with  the  sterno- 
thyroids in  the  posterior  par!  of  the  neek  (20). 

Among  the  Cervidaa  the  muscle  ia  very  slight  in  fin1  Deer  (25) 
and  Brocket  (28). 

In    the  GiraffldsB   the  muscles   of    opposite  sides   are  Fused    near 
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the  sternum  and  for  15  inches  from  it  (31).  Oweu  (XIII.) 
describes  two  distinct  tendons  and  three  fleshy  bellies  in  the 
interval  between  the  sternum  and  hyoid,  while  Joly  and  Lavocat 
(XII.)  say  that  there  are  many  tendinous  intersections. 

In  the  Bovidae  the  arrangement  is  inconstant  in  the  Ox  and 
Sheep.  Chauveau  (II.)  says  there  is  no  tendinous  intersection  ; 
but  in  the  Duiker-bok  (49)  we  found  the  sterno-hyoid  and  sterno- 

thyroid united  into  a  single  muscle  with  a  short  central  tendon. 
Near  the  thyroid  cartilage  a  small  slip  was  delaminated  from  the 
main  mass  for  the  hyoid  bone.  In  the  Mouflon  (45)  and  Fat- 
tailed  Sheep  (43)  we  failed  to  find  any  trace  of  the  sterno-hyoid. 

In  the  Tapiridae  (52,  54)  the  muscle  was  separate  and  human 
m  its  attachments. 

In  the  Equida?  (5(5,  61)  the  sterno-h  voids  of  opposite  sides  are 
fused  with  the  two  sterno-thyroids,  and  have  the  same  arrangement 
that  we  have  already  described  in  the  Duiker-bok,  only  the  central 
tendon  is  much  longer.  In  the  Ass  (61)  the  fused  mass  is  pro- 

portionally much  slighter  than  in  the  Horse. 
In  the  Procaviidae  ((58)  the  muscles  are  quite  distinct  from  one 

another  and  from  the  sterno-thyroids  and  rise  from  the  dorsal 
surface  of  the  triangular  cartilaginous  forward  projection  of  the 
sternum.     The  insertion  is  normal  (67,  68). 

In  the  Elephantida;  (74,  76)  the  sterno-hyoid  is  absent. 
From  the  foregoing  it  will  be  seen  that  in  the  Hyraxand  Tapir, 

which  are  regarded  as  archaic  types,  this  muscle  has  the  general- 
ized mammalian  arrangement ;  but  in  the  more  specialized  Ungu- 
lates the  sterno-hyoid  tends  to  fuse  with  its  fellow  and  with  the 

sterno-thyroid,  and  in  some  instances,  such  as  the  Elephant  and 
Sheep,  to  be  altogether  absent  as  a  separate  muscle.  In  animals 
with  long  necks,  such  as  the  Giraffe,  Horse,  and  Antelope,  one  or 
more  tendons  are  developed  in  the  course  of  the  muscle. 

Sterna-thyroid. — It  has  already  been  pointed  out  how  often  the 
sterno-hyoid  and  thyroid  are  fused,  and  in  these  cases  the  sterno- 

thyroid seems  to  form  by  far  the  greater  part  of  the  combined 
muscle.  In  the  Pig  (4,  6)  the  sterno-thyroid  !*•  sometimes  ;i 
double  muscle,  at  other  times  it  splits  to  be  inserted  into  the 
thyroid  cartilage  in  two  bundles.  It  is  supplied  by  the  ansa 
cervicis. 

Thyro-hyoid, — This  muscle  always  seems  to  have  the  usual 
mammalian  attachments  from  the  thyroid  cartilage  to  the  thyro- 

idal.    Its  nerve-supply  is  the  hypoglossal. 
Omo-hyoid. — In  the  Hippopotamus  (1,2)  the  omo-hyoid  runs 

from  the  hyoid  bone  to  blend  with  the  cephalo-humeral  muscle  in 
lb''  neck.  In  the  Pig  (4,  5.  1]  )  among  the  Suidae  the  hinder 
attachment  of  the  muscle  is,  as  in  so  many  Ungulates,  from  the  fascia 
attaching  it  to  the  transverse  processes  of  the  middle  cervical 
vertebrae.  In  the  Babirusa  ( 12)  and  Peccary  (14).  however,  a  more 
generalized  arrangement  is  found,  and  the  muscle  is  continued  on  t<> 
the  venter  of  the  scapula.  In  the  Tragulidae  (20,  21),  Cervida?(25, 

7.  28),  Giraffida?(29,  :il ),  and  Bovid®  (32,  ■'>■'>.  35,  3!).  40,  46,  47, 
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49)  the  posterior  part  of  the  muscle  is  suppressed,  and  the  anterior 
belly  spreads  out  into  fascia  over  the  carotid  artery  and  deep  to 

the  eephalo-humeral,  so  that  it  depends  a  good  deal  on  the  fancy 
of  the  observer  whether  he  describes  the  attachment  to  the  middle 

cervical  transverse  processes  through  fascia,  or  to  the  deep  surface 
of  the  eephalo-humeral.  It  is  apparently  not  an  unusual  thing  for 
this  partial  suppression  of  the  omo-hyoid  to  become  complete,  as 
we  failed  to  find  it  in  the  Mouflou  (45)  and  the  Fat-tailed  Sheep 
(43),  and  Macalister  records  its  absence  in  a  Chevrotain  (22).  It 

is  interesting  to  notice  that  in  these  two  sheep  the  sterno-hyoid 
was  also  absent. 

In  the  Tapiridse  (52,  52a)  the  whole  muscle  is  present  and  is 
attached  to  the  scapula. 

In  the  Equida?  (50,  57,  5!',  01)  the  origin  is  from  some  part  of 
the  scapula,  though  authorities  differ  as  to  the  exact  attachment 
for  instance,  Chauveau  (II.)  says  it  comes  from  the  surface  of  the 
scapularis  :  Owen,  from  the  coracoid  process  ;  and  Bendz,  from  the 

first  rib.  In  any  case  the  omo-hyoid  is  a  very  well-developed 
muscle  in  the  Equidae. 

Lesbres  (V.)  points  out  that  in  both  the  Ruminants  and  Solipeds 
the  two  muscles  of  opposite  sides  tend  to  fuse  close  to  the  hyoid 
bone  and  to  cover  the  insertion  of  the  sterno-hyoid.  We  cannot. 
however,  agree  that  this  is  always  the  case. 

In  all  the  foregoing  animals  it  will  he  noticed  that  the  origin,  as 
in  so  many  other  muscles  elsewhere,  is  the  variable  part,  while  the 
insertion  is  constant :  it  seems  to  us  that  this  is  one  of  those 

examples  of  the  dependence  of  structure  on  function,  for  the 
function  of  a  muscle  is  to  move  a  certain  point  in  a  given  direc- 

tion, and  it  does  not  matter  where  it  does  this  from  so  long  as  the 
origin  is  in  the  right  direction  aud  fairly  fixed. 

In  the  Procaviidie  (07,  08,  71)  the  omo-hyoid  is  absent. 
In  the  Elephantida?  it  is  also  absent. 

Muscles  of  Ventral  Surface  of  Neck  unconnected  with  Hyoid  Bone. 

st, mo- mastoid  and  Cleido-mastoid. — These  muscles  vary  very 
much  in  different  Ungulates.  It  will  be  seen  that  there  is  a  con- 

stantly recurring  tendency  to  become  partially  inserted  into  the 
lower  jaw  in  the  region  of  the  masseter,  and  on  this  account  part 
of  the  muscle  is  often  described  as  the  sterno-maxillaiis ;  but  this 
practice  leads  to  much  confusion,  since  the  name  of  sterno-maxil- 
laris  is  also  u'iven  to  the  forward  extension  of  the  sterno-hyoid 
muscle  to  the  symphysis  of  the  jaw — an  arrangement  which  is 
frequently  found  in  the  Edentata,  and  has  also  been  already 
described  in  the  Hippopotamus,  of.  Sterno-hyoid.  We  think, 
therefore,  that  it  will  be  advisable,  if  possible,  to  limit  the  name  of 
Bterno-maxillarii  to  the  rentro-median  muscle,  vi  Inch  is  the  continu 
ation  of  the  sterno-hyoid  :  and  if  a  name  is  required  for  the  facial 
insertion  of  the  iterno-mastoid,  we  would  suggest  that  of  Bterno 
massetericus  (see  text-fig.  B6,  p.  662).     In  the  [Hippopotamus  the 
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sterno-mastoid  runs  from  the  sternum  to  the  paramastoid  process 
(1,  3),  and  in  (1)  sends  a  fibrous  expansion  to  the  posterior  border 
of  the  ramus  of  the  mandible.  The  cleido-mastoid  is  blended 

with  the  cephalo-humeral  posteriorly,  but  anteriorly  it  is  inserted 
into  the  paramastoid  and  paroecipital  processes  (3),  or  into  the 
occipital  curved  line(l).  Beyond  the  fibrous  expansion  already 
noticed  there  is  no  attachment  to  the  masseter. 

In  the  Suidse  (1,  7.  8,  11,  12,  13,  14)  the  muscles  are  of  (he 
generalized  mammalian  type,  and  there  is  no  masseteric  attach- 

ment. The  sterno-mastoid  runs  from  the  sternum  to  the  para- 
mastoid process,  while  the  cleido-mastoid  rises  from  the  tendinous 

intersection  in  the  cephalo-humeral  muscle  marking  the  site  of 
the  clavicle,  and  runs  up  to  be  inserted  into  the  same  place  as  the 
sterno-mastoid,  but  deep  to  it.  Between  these  two  muscles  runs 
the  spinal  accessory  nerve,  by  which  they  are  supplied. 

In  the  Camel  (18)  the  two  sterno-mastoids  are  fused  in  the 
posterior  third  of  the  neck,  anteriorly  there  is  an  insertion  into 
the  angle  of  the  lower  jaw  as  well  as  into  the  paramastoid  process 
(16,18). 

Tu  the  Tragulidffl  (20,  21)  the  sterno-mastoids  are  connected 
with  one  another  in  the  lower  third  of  the  neck,  and  there  is  a 
distinct  masseteric  insertion  into  the  fascia  over  the  masseter 

by  means  of  which  the  muscle  acts  upon  the  zygomatic  arch.  The 

cleido-mastoid,  as  usual,  is  more  or  less  fused  with  the  cephalo- 
humeral. 

In  the  Cervidae  (24,  2-5,  27,  28)  the  steruo-masseterie  portion  of 
the  sterno-mastoid  ends  in  a  thin  tendon,  which  fuses  with  the 
anterior  border  of  the  masseter  and  so  reaches  the  zygomatic 
arch.  Macalister  says  that  the  sterno-maudibularis  (sterno-mas- 
setericus)  takes  the  place  of  the  sterno-mastoid  ;  this  we  do  not 
think  is  the  case,  as  we  have  always  been  able  to  find  a  para- 

mastoid insertion  in  addition  to  the  masseteric,  although  it  is  a 

good  deal  hidden  by  the  latter.  The  cleido-mastoid  is,  as  usual, 
blended  with  the  cephalo-humeral  in  the  posterior  part  of  the 
neck. 

In  the  Giraffidae(29,31)  the  sterno-maxillaris  is  present.  Owen 
Bays  (31 )  that  it  is  fleshy  all  the  way  to  the  angle  of  the  jaw . 
while  Joly  and  Lavocat  say  (29)  that  it  is  inserted  into  the  angle 
of  the  jaw  and  the  surface  of  the  masseter. 
Among  the  Bovida?  the  sterno-mastoid  is  inserted  into  the 

paramastoid  process  and  into  the  basioccipital  with  the  rectus 
capitis  ventralis  (anticus)  major  in  the  Ox  (32,  33,  35),  Sheep  (38, 
39,  40,  41,  43),  and  Goat  (46),  though  in  the  Duiker-bok  (4!))  we 
failed  to  find  the  basioccipital  insertion.  The  sterno-masseteric 
insertion  is  present  in  the  Ox  (32,  33),  Goat  (46),  and  Duiker- 
bok  (49)  (ste  text-fig.  86),  and  combines  with  the  anterior  part  of 
the  masseter  just  as  it  does  iu  the  Cervida?  ;  but  in  the  Sheep 
(38,  41,  43,  45)  (see  text-fig.  87)  the  masseteric  insertion  is  absent, 
and  this  seems  to  be  one  of  the  few  myological  points  of  distinction 
between  the  Sheep  and  the  Goat. 
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Among  the  Perissodactyla  the  Tapir  (52,  53,  .">4,  5-3)  has  a masseteric  insertion  into  the  angle  of  the  mandible,  and  Lesbres 
(V.)  also  found  a  basioccipital  insertion,  though  in  our  specimen 
we  failed  to  find  this  (54). 

In  the  Equida?  (56,  58,  59,  61)  the  masseteric  attachment  is 
also  into  the  posterior  border  of  the  ramus  just  above  the  angle,  but 
there  is  no  basioccipital  nor  paramastoid  (5!))  insertion.  The  two 
sterno-mastoids  of  opposite  sides  blend  in  the  mid-lino  of  the 
posterior  part  of  the  neck.  In  all  the  above-mentioned  families 
where  it  is  not  specially  mentioned,  the  cleido-mastoid  rises  from 
the  clavicular  tendinous  intersection  in  the  eephalo-humeral,  and 
is  inserted  into  the  paramastoid  process  deep  to  the  insertion  of 
the  steruo-mastoid. 

In  the  Procaviida?  (67,  <>S)the  sterno-mastoid,  steruo-masseleric. 
and  cleido-mastoid  elements  are  present,  but  the  cleido-mastoid  is 
attached  to  the  occipital  crest  instead  of  the  paramastoid  process, 
and  the  masseteric  portion  is  a  huge  muscular  mass  rising  from 
the  manubrium  and  ils  fellow  of  the  opposite  side  in  the  mid- 
ventral  line  of  the  caudal  half  of  the  neck,  and  being  inserted  into 
the  angle  of  the  mauclible  and  the  fascia  over  the  masseter.  The 
sterno-mastoid  element  to  the  paramastoid  process  is  very  small. 

The  Elephautidas  are  remarkable  for  having  two  masseteric 
insertions  (71,  76,  77),  one  into  the  posterior  part  of  the  zygoma, 
and  the  other  into  the  body  of  the  mandible  just  in  front  of  the 
insertion  of  the  digastric.  The  latter  part  is  a  separate  muscle  in 
its  whole  extent,  and  according  to  Anderson  (XXVII.)  rises  by 
three  heads,  two  from  the  first  rib  and  one  from  the  sternum. 

The  cleido-mastoid  has  the  usual  ungulate  attachments  ;  but  in 

Cuvier  and  Laurillard's  plate  (I.)  seems  to  send  a  slip  to  the  basi- 
occipital. 

From  the  above  it  will  be  seen  that  the  masseteric  portion  of 

the  sterno-mastoid  is  a  very  characteristic  ungulate  arrangement, 
which  is  wanting  in  the  Suidse  and  in  the  Sheep,  and,  if  present, 
is  only  feebly  developed  in  the  Hippopotamus.  It  varies  in  its 

exact  attachment  in  different  families ;  but  its  presence  in  Hyi  ax- 
is of  interest  as  pointing  to  the  ungulate  affinities  of  that  animal. 

The  nerve-supply  of  the  sterno-mastoid,  sterno-masseteric,  and 
cleido-mastoid  portions  of  the  muscle  is  the  spinal  accessory  and 
cervical  nerves  in  the  Sheep,  Pig,  Chevrotain,  and  Antelope. 

Qmo  -  trachelian  Muede, — This  muscle  seems  fairly  constant 
throughout  the  Order,  and  runs  from  the  transverse  process  of  the 
atlas  to  the  acromial  end  of  the  spine  of  the  scapula,  as  well  as  to 
the  fascia  over  the  infraspinatus  and  scapular  part  of  the  deltoid. 
It  becomes  superficial  by  passing  between  the  occipital  and  cervical 
portions  of  the  trapezius,  which  as  ;i  rule  arc  very  distinct.  Many 
authors  describe  the  omo-trachelian  as  Easing  posteriorly  with  the 
eephalo-humeral,  and  in  two  or  three  of  our  own  dissections  we 
have  thought  that  it  ended  in  this  way  ;  but  more  careful  dissection 
enabled  as  to  trace  the  muscle  to  the  region  where  the  acromial 

process  ought  to  hi-,  so  thai  although  we  shall  divide  the  material 
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at  our  disposal  into  two  groups  accoi'ding  to  the  insertion  of  the 
muscle,  the  reader  must  bear  in  mind  that  many  of  the  cases  in 
which  the  insertion  is  said  to  be  into  the  cephalo-humeral  are 
possibly  the  result  of  imperfect  dissections,  and  this  applies  to 
some  of  our  own  dissections  as  well  as  to  those  of  other  observers, 
for  at  first  we  failed  to  realize  the  amount  of  careful  cleaning  which 
is  necessary  to  satisfactorily  display  the  posterior  attachment  of  the 
omo-trachelian.  On  the  other  hand,  we  do  not  feel  justified  in 
asserting  that  the  muscle  never  ends  by  completely  fusing  with 
th.'  cephalo-humeral. 

in  the  following  animals  the  omo-trachelian  was  traced  to  the 
fascia  over  the  scapula  and  the  scapular  spiue — Hippopotamus 
(1,  3),  Pig  (4,  5,  7,  11),  Peccarv  (1-1),  Ox  (33),  Sheep  (38), 
Mouflon  (45).  Goat  (46).  Duiker-bok  (49),  Tapir  (52),  Hyras 

(68). 
In  the  following  the  muscle  is  said  to  blend  with  the  cephalo- 

humeral  :— Pig  (6),  Chevrotain  (21),  Brocket  (27,  28),  Ox  (35), 
Sheep  (40,  43),  Tapir  (54,  55),  Ehinoceros  (64).  In  the  whole  of 
the  above  two  groups  of  animals  the  origin  was  from  the  trans- 

verse process  of  the  atlas,  except  in  the  Duiker-bok  (49),  in  which 
a  small  slip  came  from  the  basioccipital  in  addition. 

In  the  Muntjac  (26)  among  the  Cervidae,  Macalister  says  that 
the  muscle  was  absent,  and  in  our  own  specimen  of  Cervus  (25) 
we  failed  to  find  it  ;  possibly  in  these  animals  the  incorporation  ol 

the  omo-trachelian  with  the  cephalo-humeral  has  become  complete 
and  the  origin  from  the  atlas  suppressed. 

In  the  Giraffe  (29),  Joly  and  Lavoeat  point  out  that  the  length 
of  the  neck  has  caused  the  origin  of  the  muscle  to  shift  back  to 
tVe  transverse  processes  of  the  sixth  and  seventh  cervical  vertebrre  ; 
and  there  is  every  reason  to  believe  that  Murie  (XXXII.)  verified 

this,  since  he  carefully  studied  the  above  authors'  paper,  and  onl\ 
drew  attention  to  points  in  which  his  animals  differed  from  theirs 
or  to  facts  which  they  had  omitted. 

In  the  Equidse  (56,  57,  58,  59)  the  origin  is  from  the  anterior 

four  cervical  transvei'se  processes,  and  the  muscle  in  this  case 
certainly  does  fuse  posteriorly  with  the  cephalo-humeral  in  a  very 
complete  manner. 

In  the  Elephant,  Miall  nnd  Greenwood)  XXIX.)  apparently  failed 
to  notice  the  muscle,  but  we  believe  it  is  there  because  Anderson 

(XXVII.)  describes  a  part  of  the  masto-humeral  (cephalo-humeral) 
which  he  says  may  be  regarded  as  a  separate  muscle,  and  which 
rises  from  the  basioccipital  to  be  inserted  into  the  anterior  border 
of  the  scapular  spine  as  well  as  into  the  fascia  covering  the 
deltoid.  This  insertion  is  clearly  that  of  the  omo-trachelian,  and 
the  origin  from  the  basioccipital  we  h.nve  already  shown  exists 

in  the  Duiker-bok  (49),  but  further  details  of  the  muscle  are  badly 
wanting  in  the  Elephant. 

In  the  Pig,  Peccary,  Brocket,  Sheep,  Duiker-bok,  and  Hyra.x 
we  found  the  nerve-supply  coming  from  the  spinal  accessory. 

Scalenus  ventratis. — The  arrangement  of  parts  in  the  Ungulates 
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makes  it  necessary  to  define  what  is  meant  by  the  scalenus  anticus, 
or  ventralis  as  we  prefer  to  call  it.  If  it  is  a  scalene  which  passes 
ventral  to  the  subclavian  artery,  as  in  Man,  there  is  no  such 
muscle  among  the  Ungulates  as  far  as  we  know.  If,  on  the  other 
hand,  it  is  a  scalene  which  passes  ventral  to  the  brachial  plexus, 
the  Ungulates  have  it  often  enough.  It  rises  from  the  lower  three 

or  four  cervical  transverse  pi'ocesses  and  is  inserted  into  the  first 
rib.  It  is  present  in  the  following  animals  : — Hippopotamus  (1 ), 
Pig  (9,  11),  Peccary  (13,  14),  Tragulus  (20,  21),  Camel  (18), 
Brocket  (27),  Giraffe  (29,  30,  31),  Ox  (33),  Sheep  (38,  41,  43, 
45),  Goat  (46),  Antelope  (49),  Tapir  (52,  54).  Horse  (56,  58,  60), 
Hyrax  (67,  68). 

In  the  Elephant  we  are  unable  to  find  any  definite  statement  as 
to  whether  the  scalenus  ventralis  was  present  or  absent,  but  the 
foregoing  list  is  a  very  representative  one  and,  in  the  absence  of 
any  definite  statement  that  the  muscle  was  absent  in  any  animal, 
justifies  us  in  generalizing  and  saying  that  the  Ungulates,  as  an 
Order,  are  characterized  by  having  a  scalene  muscle  which  is 
inserted  into  the  first  rib  dorsal  to  the  subclavian  artery  and 
ventral  to  the  brachial  plexus  ;  but  whether  this  applies  to  the 
Elephant  or  not  must  be  left  for  future  observation. 

Scalenus  lonr/us  et  brevis. — These  two  muscles  are  both  dorsal  to 
the  brachial  plexus,  and  they  are  so  closely  connected  at  their 
anterior  attachment  that  it  is  very  difficult  to  say  to  how  many 
cervical  transverse  processes  each  is  attached;  nor  does  there  Been) 
any  object  in  trying  to  do  so,  for  in  different  specimens  of  the 
same  animal  the  attachments  vary  markedly,  and  this  is  the  case 
even  when  they  are  recorded  by  the  same  observer.  The  lower 
attachment  of  the  scalenus  brevis  is  into  the  first  rib,  while  the 
longus  usually  lies  ventral  and  near  to  it  :  it  is  inserted  into  a 
variable  number  of  anterior  ribs  on  their  outer  surface. 

The  upper  attachment  of  the  conjoined  muscles  is  into  a  variable 
nnmber  of  lower  cervical  vertebra1,  occasionally  even  reaching  the 
atlas  ;  the  strongest  and  most  constant  fasciculi  are  fastened  to  the 
4th  and  5th  as  a  rule. 

The  following  are  some  records  of  the  number  of  ribs  into 
which  the  scalenus  longus  is  inserted  : — Hippopotamus  (1),  ribs  1, 
2.  and  3  ;  Pig  (4,  7.  11  ),  ribs  L.  2,  and  3  ;  Pig  (9),  riba  3  and  4  ; 
Peccary  (13),  ribs  1,  2,  and  3;  Peccary  (14),  ribs  1 ,  2,  3,  4  ; 
Camel  (18),  only  r<i  1st  rib;  Chevrotain  (2<>t.  ribs  1,  2,  and  3; 
Cervus  (25),  only  to  1st  rib;  Brocket  (27),  only  to  1st  rib: 

Giraffe  (2!),  30),  riba  1  and  2:  Ox  (.'53),  ribs  1,2.  3,  and  4; 
Sheep  (38,  41,  43,  45),  only  to  1st  rib;  Goat  (46),  ribs  1,  2,  3. 
and  4  •.  Antelope  (49),  ribs    1,2.  ami  3  (quite  a  small  muscle); 
Tapir  (52,  54).  ribs  1  '.'.  2,  and  :!  :  Horse  (50,  r,x.  i;nK  ,,n]v  (()  |  v( 
rib  ;  Ass  (62).  usually  as  in  Horse,  but  occasionally  reaches  to  the 
2nd  and  3rd   ribs  ;    Hyrax  (67),  ribs   1.  2.  and  3  ;    Hyrax  (68),  ribs 
2.  and    1  ;    II v rax  (71),  ribs   3,  4,  5.  and   6  ;   FJephant  (71).  ribs   2. 

3,  and  4. 
In  tin-  foregoing  descriptions  we  fear  that  the  posterior  attach- 
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ments  of  the  scalenus  longus  and  brevis  are  more  or  Less  confused, 
and  that  the  attachment  of  the  longus  to  the  first  rib  might,  in 
many  cases,  be  more  fitly  described  as  brevis  ;  but  the  difficulty  ot 
satisfactorily  separating  the  two  muscles  is  such,  that  those  who 
have  dissected  most  will  be  least  inclined  to  criticize  our  inability 
to  be  definite.  One  way  out  of  the  difficulty  would  be  to  only 
call  those  fibres  which  pass  to  ribs  behind  the  first  as  scalenus 
longus  ;  but  this  would  only  he  meeting  one  difficulty  with  another, 
since,  in  some  cases,  there  are  distinctly  two  insertions  into  the 
first  rili  dorsal  to  the  brachial  plexus. 
Summing  up,  we  may  say  that  the  Camelidae  (we  have  no 

records  of  the  Llama),  the  Cervida?,  the  Sheep,  and  the  EquidsB 
have  no  prolongation  of  the  Bcalenes  beyond  the  first  rib  ;  while  in 
the  other  families  (?  Rhinocerotidae)  the  scalenus  longus  usually 
reaches  the  third  rib,  and  in  the  Procaviidae  may  be  prolonged 
back  as  far  as  the  sixth.  The  arrangement  in  the  Sheep,  of  which 
vre  have  many  records,  is  especially  interesting,  since  it  forms 

another  sharp  myologies!  contrast  with  the  Goat.  Steel's  observa- 
tion (XIX.)  that  the  Ass  has  occasionally  a  prolongation  of  the 

scalenus  longus  to  the  third  rib,  points  to  the  fact  that  that 
animal  is  less  highly  specialized  than  the  Horse.  We  are  more 
than  ever  convinced  of  the  futility  of  attempting  1o  homologize 
the  scalenus  longus  and  brevis  individually  with  the  scalenus 
medius  and  posticus  of  Man,  since  the  brevis  in  its  dorsal  position 

corresponds  to  the  Man's  posticus,  hut  the  longus  i-  the  muscle 
which  goes  beyond  the  first  rib,  as  does  the  scalenus  posticus  of 
Man.  The  nerve-supply  of  the  scalenes  is  from  the  upper  trunks 
of  the  brachial  plexus. 

Rectus  capitis  ventrali*  (anticus)  major  rises  from  the  transvers  • 
processes  of  the  third  and  two  or  three  succeeding  cervical  vertebra- 
and  is  inserted  into  the  basioccipital.  There  is  nothing  special  to 
remark  about  it. 

liedvs  ccijiilis  ventralis  (anticus)  minor. — Chauveau  (II.)  in  the 
Horse  and  Kin  berg  (X.)  in  the  Chevrotain  point  out  that  this 
muscle  lies  external  to  the  last,  and  we  found  the  same  muscle 

rising  from  the  atlas  and  axis  in  the  Pig  (11)  and  the  Brocket 
Deer  (27).  Unfortunately  we  failed  to  look  carefully  for  this 
in  the  other  animals  we  dissected,  but  the  records  we  have 
show  that  it  is  at  least  of  frequent  occurrence  in  the  Ungulates. 
We  have  some  little  doubt  as  to  whether  this  muscle  can  be 
homologized  with  the  r.  c.  v.  minor  of  other  mammals,  or  whether 
it  would  not  be  advisable  to  speak  of  it  as  r.  c.  v.  externus. 

In  Hyrax  (67),  Mivart  and  Murie  faded  to  find  the  minor  in  its 
usual  place,  but  we  found  a  few  fibres  running  from  the  ventral 
arch  of  the  atlas  to  the  basioccipital  (08). 

Longus  colli. — Lesbres  (V.)  and  Kinberg  (X.)  point  out  that  the 
vertical  fibres  of  this  muscle  are  absent  and  only  the  two  oblique 
parts  present.  The  lower  oblique  portion  usually  comes  from  the 
anterior  six  thoracic  vertebrae,  though  in  the  Camel  (IS)  and 
Mouflon  (45)  it  only  reached  the  fourth.     Steel  (XIX.)  points 
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out  that  iu  the  Ass  it  sometimes  only  reaches  the  fifth.  Meckel 
(VII.)  says  that  in  the  Sheep  the  muscle  is  trilaminar,  but  this  was 
not  so  in  our  Mouflon  (45). 

Muscles  connecting  the  Fore-limb  with  the  Trunk-. 

Cephalo-humeraMs. — This  is  a  combination  of  the  anterior  part 
of  the  trapezius,  the  cleido-mastoid,  and  the  clavicular  part  of  the 
deltoid,  and  it  has  already  been  pointed  out  that  the  omo-hyoid 
and  omo-trachelian  occasionally  become  blended  with  these.  No 
Ungulate  possesses  a  clavicle,  but  iu  most  cases  there  is  a  fibrous 
intersection  marking  its  site  and  indicating  the  place  where  the 
trapezius  ends  and  the  deltoid  begins. 

The  part  of  the  trapezius  which  forms  the  cephalo-humeral 
rises  from  the  occipital  crest  in  the  Hippopotamidse  (3),  Suidss 
(7,  11,  13,  14),  Tragulidse  (20,  21),  Cervidse  (25,  26,  27,  28), 
Bovidae  (32,  33,  38,  39,  40,  49),  Tapiridse  (52,  54,  55),  Equidffi 
(56,  58),  Procaviidffl  (67,  U$),  and  Elephantidtc  (72).  In  the 
Camelidae  and  Giraffidaj  apparently  it  rises  from  further  back  in 
the  neck.  Meckel  (VII.)  says  that  in  the  Camel  it  conies  from 
the  posterior  third  of  the  ligamentum  nucha-,  while  Murie  in  the 
Alpaca  (XXXII.)  found  it  rising  from  the  transverse  processes  of 
the  fifth  and  sixth  cervical  vertebra?.  In  the  Giraffe  (29,  30)  it 
had  the  same  origin.  We  have  stated  that  the  anterior  part 
of  the  trapezius  and  cleido-mastoid  are  continued  into  the  fore- 
limb  by  the  clavicular  part  of  the  deltoid,  and  this  is  usually 
inserted  into  the  lower  part  of  the  humerus,  at  least  this  is 
the  case  in  the  following  animals: — Suidae  (7,  11,  12,  14), 
Tragulidae  (20,  21),  Brocket  Deer  (27,  28),  Giraffe  (29,  30), 
Duiker-bok  (49),  Tapir  (52,  52  a,  55).  In  the  Hippopotamus  (1 ) 
and  Elephant  (74,  77,  79)  the  cephalo-humeral  is  inserted  into 
the  upper  part  of  the  humerus,  while  in  the  Horse  (56)  and  Ass 

(61)  it  is  attached  just  below  the  I'emainder  of  the  deltoid.  In 
the  Sheep  (43,  45),  Goat  (48),  and  Hyrax  (68)  the  insertion  blended 
with  that  of  the  biceps  and  was  carried  down  into  the  forearm, 
and  in  one  specimen  of  Tapir  (54)  there  was  an  insertion  into  the 
forearm  as  well  as  one  into  the  lower  part  of  the  humerus.  The 

nerve-supply  of  the  muscle  corresponds  with  its  compound  nature; 
the  trapezius  part  is  supplied  by  the  spinal  accessory  and  upper 
cervical  nerves,  the  deltoid  part  by  the  circumflex. 

Trapezius. — The  posterior  portion  of  the  trapezius  is  iu  some 
animals,  especially  the  Suidae,  separated  by  a  marked  interval  from 
the  cephalo-humeral;  in  others,  such  as  the  Brocket  Deer,  the  two 
muscles  are  only  separable  in  their  lower  parts.  It  has  already 
been  pointed  out  that  the  omo-trachelian  usually  appears  on  the 
surface  between  the  cephalo-humeral  and  the  trapezius  to  reach 
the  fascia  over  the  Bcapula.  In  other  orders  of  Mammals  the 
second  and  third  parts  of  the  trapezius  are  often  quite  distinct, 
but  in  Ungulates  this  is  seldom    the  case,  and    in    many  cases  it  is 
quite  difficult  to  separate  the  pari  of  the  muscle  which  is  inserted 
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into  the  spine  from  that  which  ends  in  the  root  of  the  spine. 
AY  hen  a  separation  is  either  naturally  or  artificially  made,  it  is 
found  that  the  second  part  (counting  the  cephalo-humeral  as  the 
first)  rises  from  the  posterior  half  or  two-thirds  of  the  ligamentum 
nucha?  and  from  two  or  three  anterior  thoracic  spines,  while  the 

Text-fig.  90. 

Shoulder-muscle?  of  the  Hyrax.     (Dorsal  view.) 

1.  Trapezius. 
2.  Supraspiuatus. 
•">.  Omo-trachelian. 
4.  Infraspinatus. 
5  &  fi.  Deltoid. 

7.  Teres  minor. 

8.  Dorso-epitrochleaii'i 
'.).  Latissimus  dorsi. 

10.  Teres  major. 
11  &  12.  Triceps. 

third  or  posterior  part  conies  from  a  very  variable  number  of 
thoracic  spines  behind  the  third,  usually  reaching  for  about  the 
anterior  two-thirds  of  the  thoracic  region  of  the  vertebral  column. 
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In  the  Pig  (S)  it  reaches  to  the  9th,  in  the  Tapir  (55)  to  the  8th, 
in  the  Horse  (57)  to  the  10  or  11th,  and  in  the  Elephant  (74)  to 
the  14th  thoracic  spine.  It  is  noticeable  that  in  many  animals  the 
posterior  fibres  are  not  only  inserted  into  the  root  of  the  scapular 
spine,  but  also  for  some  distance  along  the  posterior  (caudal) 
margin. 

Latissimm  dorsi. — This  muscle  rises  from  a  variable  number  of 
posterior  thoracic  spines,  from  the  lumbar  aponeurosis,  and  usually 
from  some  of  the  posterior  ribs.  Its  insertion  is  into  the  shaft  of 
the  humerus  below  the  neck  with  the  teres  major,  and  very  often 
some  of  its  fibres  pass  across  the  axilla  in  front  of  the  vessels  and 

join  the  insertion  of  the  pectorals  (see  text-fig.  91).  Lesbres  (V.) 
points  out  that  in  the  Euminants  and  Solipeds  the  insertion  is 
lower  down  on  the  humerus  than  in  most  Mammals,  but  that  in 
the  Pigs  this  is  not  the  case.  In  most  Ungulates  the  latissimus 
dorsi  is  a  feeble  muscle,  but  in  the  Tapirid;e  it  is  very  well 
developed.  The  exact  number  of  thoracic  vertebrae  from  which 
the  muscle  rises  varies  sometimes  in  different  records  of  the  same 

animal  and  is  often  extremely  difficult  to  determine ;  still,  we 

tabulate  the  origins  for  what  they  are  worth  : — 

Thoracic  vertebra;.  Ribs. 

Hippopotamus  (1).  ?  number.  Posterior  ones. 
Pig  (8)        ?      „  Posterior  4. 
Pig  (11)    5th  to  last.  None. 
Peccary  (13)    ....  ?  Posterior  4. 
Peccary  (14)       5th  to  last.  ? 
Chevrotain  (20)  . .  Last  5  (9-13)  None. 
Chevrotain  (21)  .  .  Last  7  (7-13).  Posterior  ribs. 
Brocket  (28)    ....  ?  Last  4  ribs. 
Giraffe  (30)        ?  Last  4  ribs. 
Ox  (35)      Last  4.  ? 

Sheep  (40)    Last  4.  ? 
Sheep  (43)    Last  B.  Last  3. 
Sheep  (45)    Last  4  |  LO-13).  Feeble  costal  origins. 
Antelope  (49).  .  . .  Last  0  ('•'  1  i).  Feeble  costal  origins. 
Tapir  (54)       ?  Last  In. 
Bone  (57)    Last  4.  ? 
Horae  (50)    Last  14  or  15.  12th  and  IMth. 
Hyrax  (07)    ?  No  ribs. 

Hyrax  (68)         Last  11  (10  -20).  No  ribs. 
Hyrax  (71 )     ....  ?  No  ribs. 
Elephant  (7-1)     ..  ?  Last  6  (9-14). 

With  regard  t"  the  insertion,  >lips  wen-  found  crossing  the  axilla 
in  front  of  the  great  vessels  in  toe  following  animals  : — Brocket 
(27),  Sheep  (H.  15),  Antelope  |  *9),  Hyrax  (68)  (see  text-fig.  !'l  ), 

and  apparently  Elephant  (71,  7'->). 
Tin'  nerve-supply  in  the  Kg,  Deer,  Sheep,  Antelope,  Blepbant, 

and  ilorsr  is  rroni  'I"'  long  subscapular  nerve 
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Dorso-epitrochlearis  (Latissimo-olecranalis). — This  muscle  tends 
to  vary  from  the  typical  mammalian  arrangement  in  shifting  its 
origin  from  the  latissimus  dorsi  to  the  axillary  border  of  the 
scapula  or  the  surface  of  the  infraspinatus  ;  its  insertion,  however, 
is  into  the  inner  side  of  the  olecranon  as  usual. 

Text-fig.  91. 

Afin-  and  shoulder-muscles  of  the  Hyrax.     (Ventral  view.) 

Supraspinal  us. 
Subscapulars. 
Serratus  inognus. 
C'oraco-bracliialis. 
Biceps. 

Cephalo-huuieral. 
Triceps. 
Latissimus  dorsi. 

Dorso-epitrochlearis. 
Slip  passing  over  vessels. 
Teres  major. 

12. 

13. 

14. 15. 
16. 

17. 

18. 19. 

20. 

Flexor  carpi  radialis. 
Flexor  subiimis  digitorum. 
Palmaris  longus. 

Flexor  carpi  ulnaris. 

Index-slip  of  Flexor  brevis  digi- 
torum. 

I  Lumbricales. 

Double  tendon  of  profundus  to 
minimus. 

Flexor  carpi  radialis. 

In  the  fckiidse,  Lesbres  (V.)  says  the  muscle  is  very  well  developed, 
but  in  our  specimen  of  the  Keel-River  Hog  (11)  it  was  small.  Its 
origin  is  from  the  axillary  border  of  the  scapula  close  to  the  origiu 
of  the  triceps  and  from  the  fascia  over  the  infraspinatus  (11,  13), 

but  in  Macalister'e  specimen  (8)  it  was  also  connected  with  the 
latissimus  dorsi.  In  the  Babirusa  (12)  it  is  small  and  attached  to 
the  latissimus  dorsi. 

In  the  Chevrotaiu  (20)  it  rose  from  the  infraspinatus,  but 
iu    the  AVater-Chevrotain    (23)    from   the   latissimus   dorsi.       in 
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the  Deer  (25)  the  origin  was  from  the  latissimus  dorsi,  but  iu 
the  Brocket  (28)  the  place  of  the  muscle  was  takeu  by  a  slip  of 
what  appeared  to  us  as  dorsi-buineral  patmiculus  coming  off  from 
the  main  pauuiculus  over  the  teres  major  and  being  inserted  into 
the  iuner  side  of  the  olecranon.  We  also  found  some  connection 

wi  h  the  pauuiculus  iu  the  Pig  (11) ;  and  on  this  account  have 
asked  ourselves  whether,  in  spite  of  the  nerve-supply  always 
coming  from  the  musculo-spiral  or  circumflex,  the  dorso-epi- 
trochlearis  might  not  originally  be  a  specialized  portion  of  the 
panniculus,  but  we  do  not  feel  justified  in  doing  more  than  making 
the  suggestion  at  present. 

In  tlie  Bovida?,  Bronn  (VI.)  says  that  the  muscle  rises  from  the 
axillary  border  of  the  scapula,  but  Lesbres  (V.)  found  it  connected 
with  the  latissimus. 

In  the  Ox  (3(J)  at  the  R.C.S.  Museum  it  rose  from  the  latissimus 
and  teres  major,  and  so  it  did  in  our  specimens  of  Sheep  (43,  45), 
but  it  was  very  feeble  and  blended  with  the  triceps  below. 

In  the  Antelope  (49)  it  was  altogether  absent. 
In  the  Tapiridae  (52,  53,  55)  it  is  very  well  developed  and  rises 

fleshy  from  the  latissimus. 
In  the  Horse  (57)  and  Ass  (61)  from  the  axillary  border. 
In  the  Hyrax  (67)  from  the  infraspinatus  and  in  (68)  from 

there  and  slightly  from  the  latissimus  dorsi  (see  text-tig.  90). 
In  the  Indian  Elephant  (74)  from  the  latissimus  aud  the  axillary 

border  of  the  scapula  near  the  augle  ;  in  (79)  from  the  latter 
origin  only  ;  while  iu  the  African  species  (78)  it  was  large  and 
rose  entirely  from  the  latissimus  dorsi. 

The  generalization  which  we  would  make  from  the  preceding  is 

that  the  Ungulates  have  as  a  group  au  ill-developed  latissimus 
dorsi,  and  that  as  an  effect  or  coincidence  the  dorso-epitrochlearis 
is  feeble  aud  tends  to  shift  its  upper  attachment,  but  that  in 
the  Tapirs,  where  the  latissimus  is  very  well  developed,  the 
dorso-epitrochlearis  is  also  large  and  has  the  usual  mammalian 
attachments. 

Rhomboids. — In  the  Hippopotamidae  (1,  3),  Suidae  (4,  6,  8,  11, 
13,  14),  and  Procaviidae  (67,  68,  71)  the  capitis  is  well  developed. 
In  the  TragulidsB  (20,  21),  Camelidsa  (18),  Cervidae  (25,  27,  28), 
Giraffidae  (29,  30,  31),  Bovidae  (32,  33,  36,  38,  39,  40,  41,  43,  44, 
15,  46,  49)  \  Tapiridae  (54,  55),  Equids  (5Q,  57,  58,  60),  and 
Klephantida?  (74)  there  is  no  capitis. 

The  rhomboideus  colli  et  thoracis  are  usually  blended  into  one 
sheet,  which  stretches  from  the  middle  of  the  ligamentnm  nucha/. 
From  the  fourth  to  the  seventh  thoracic  spines,  though  in  Hyrax 
(67,  68)  it  reaches  the  tenth.  The  insertion  is  into  the  ventral 
surface  of  the  suprascapular  cartilage  where  that  exists,  In  the 

Horse,  Lesbres  (V.)  points  oul  that  tin-  rhomboid  .sheet  is 
itreogthened  on  its  deep  surface  by  an  elastic  lamina,  hut  this  is 

not  found  in  other  I 'ngiilates. 

\  rolik    VI II. )  found  a  rhombuideun  capitis  in  the  Gnu. 
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In  the  Camel  (18)  and  G-iraffe  (30,  31)  the  rhomboids  are  very 
small  aud  only  reach  the  second  or  third  thoracic  spine  ;  indeed, 
in  the  latter  animal  Jolv  and  Lavocat  (XII.)  deuy  its  existence. 

The  nerve-supply  of  the  thoracic  portion  of  the  muscle  is  from 
the  6th  cervical  in  the  Horse  (57)  and  Hyrax  (0*3);  in  the  latter 
animal  the  rhomboideus  capitis  et  colli  was  supplied  by  the  4th 
aud  possibly  5th  cervical. 

Subdavius  and  Sterno-Kaptdarit. —  As  the  clavicle  is  always 
wanting,  the  subclavius,  if  it  is  present  at  all,  is  always  continued 
from  the  junction  of  the  first  or  more  ribs  with  the  sternum  to 
the  fascia  over  the  supraspiuatus.  It  is  present  in  the  Hippo- 
potamida?  (1,3).  Suida?  (4,  6,  7,  8, 11,  12,  13,  14),  Tragulidae  (21 1 
(not  mentioned  by  KiuberLr  I  20)),  Cervidse  (24,  27),  Tapimke  (50, 
52,  54,  55),  Equidee  (57,  58),  Rhinoceros  (64),  Procaviidae  (67,  68), 
and  Elephantidse  ( 72,  76). 

In  the  Tragulidie  aud  Cervidse  the  muscle  is  small  aud  possibly 
ofteu  absent,  as  no  mention  is  made  of  it  iu  many  of  these  animals. 

In  the  Tapiridae,  Equidae,  and  Procaviid*  the  origin  is  from  the 
sternum  and  first  three  costal  cartilages. 

In  the  BovidaB  the  muscle  may  be  present  or  absent,  but  if  it  is 
present  it  is  always  very  small.  Chauveau  (II.)  found  it  iu  the  O.x 
(32),  but  not  in  the  Sheep  (39)  or  Goat  (47).  Lesbres  (V.)  says 
it  is  present  in  Ruminants  as  a  small  bundle  which  joins  the 
cephalo-humeral  at  the  clavicular  intersection,  while  Bourgelat 
(quoted  by  Lesbres)  describes  it  as  absent,  and  Rigot  (also  quoted 
by  Lesbres)  as  fused  with  the  pectoralis  quartus.  In  our  own 
dissections  it  was  fully  developed  though  small  in  the  Antelope 

(49),  rudimentary  in  the  Fat-tailed  Sheep  (43),  and  altogether 
absent  in  the  Mouflon  (45). 

AVe  have  unfortunately  no  records  of  it  iu  the  Camelidre  and 
Giraffida?,  but  if  it  had  been  at  all  well  marked  its  presence  would 
probably  have  been  noticed.  In  consulting  the  literature  of  this 
muscle  the  reader  should  bear  in  mind  that  it  has  many  synonyms 
and  that  ouly  recently  has  it  been  recognized  as  a  distinct  muscle  ; 
it  is  most  otteu  found  with  the  description  of  the  pectoral  group. 

The  nerve-supply  comes  from  the  5th  and  6th  cervical  in  the 
Pig  (9)  and  Peccary  ( 14),  from  the  second  root  of  the  phrenic  in 
the  Pig  (8),  from  the  phrenic  and  7th  cervical  in  the  Duiker- 
bok  (49). 

Levator  angvli  scapula  and  Serratus  magnus  (Serrate*  centralis 
roll),  et  thoracis). — The  following  origins  of  these  muscles  are 
recorded  by  ourselves  and  other  observers;  — 

Cervical 
LnuwrerM  proceed.  Rib-. 

Hippopotami;-  (  1  ).  17.  1-8. 

Hippopotamus  >'■'•  >.  .  .  1-11. 
Pig  (4)        1-7. 
Pig  (8.        L-7. 
Pig  (9;        17.  1-6. 
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Cervical 

transverse  proQese  Kibs. 

Pig  (11)    1-7.  1-8. 
Peccary  (13)        .  .  3-7.  1-8*. 
Peccary  (14)   ....  3-7.  .  1-8. 
Chevrotaiu  (21)  .  .  2-7.  1-10. 
Deer  (25)        3-7.  1-8. 
Brocket  (28)       3-7.  1-8. 
Giraffe  (30)     ....  5-7.  1-11. 
Ox  (33)       2-7.  1-1' i. 
Sheep  (40)    3-7. 
Sheep  (41)    3-7.  1-8. 
Sheep  (43)    3-7.  1-9. 
Sheep  (44)    4-7.  1-8. 
Sheep  (45)    3-7.  1-9. 
Antelope  (49)     .  .  3-7.  1-8. 
Tapir  (5-5)       3-7. . 
Tapir  (52)       3-7.  1-7. 
Tapir  (-34)  ........  . .  1-7. 
Horse  (56)    3-7.  1-8. 
Horse  (-37)    5-7_  1-9* 
Horse  (60)    3-7.  1-9.. 

..  Ass  (62)    3-7  (Sometimes  2-7). 
LI \ rax  (67).    5-7*  1-15. 

llvrax  (68)    5-7.  .111. 
Hyrax  (71)    3-7.  .1-11.. 

-    .  Elephant  (74)     ..  3-7.  1-10*. 
Elephant  (77)     .  .  3-5.  1-12. 

In  the  two  animals  (Peccary  and  Elephant )  against  which  au 
asterisk  is  placed  there  was  a  perfectly  distinct  slip  from  the 
transverse  process  of  the  atlas,  and  in  a  great  many  others  it  will 
be  seen  that  the  serratus  ventralis  colli  or  levator  anguli  scapuhe 
extends  up  to  the  atlas.  We  have  little  doubt  that  this  is  the  same 
muscle  which  we  have  already  described  in  the  Mustelidae  (XXXIV.) 
uuder  the  name  of  rhomboideus  profundus,  though  in  the  Ungu- 

lates it  is  much  more  closely  blended  with  the  serratns  than 
with  the  rhomboid  sheet.  It  is  quite  possible  that  we  were  Wrong 
in  associating  it  by  name  BO  closely  with  the  rhomboid  lamina,aiiii 

that  it  should  be  looked  upon  more  as  a  connecting-link  between 
the  rhomboid  and  serratns  sheets.  The  nerve-supply  of  the  costal 
portion  of  the  serratns  ventralis  sheet  (serratns  magiius  of  human 
anatomy)  is,  as  usual,  the  posterior  thoracis.-  The  part  from  the 

transverse  processes  ol -the  cervical  vertebra)  is  supplied- •!' rota  -some 
of  the  cervical  nerves— in  the  Pig,  Peccary,  and  Duiker-bok  from 
the  4th  and  5th,  in  the  Brocket  Deer  from  the  5th  ami  <>th. 

The  insertion  is  into  the  ventral  surface  of  the  suprascapular 
cartilage,  closel)    blended  with  the  insertion  of  the  rhomboids,  and 
also  -lightly  t-o  thv  adjoining  part  of  the  bony  subscapular  fossa. 

FeetoraU. — All  authors  seem  to  agree  in  describing  two  main 
Pnoc.  Zuol.  Soc— ltjul.  Vol,  1 1.   V".  XLV.  1-3 
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sheets,  a,  superficial  and  a  deep,  but  the  subdivisions  of  tbese  varj 
immensely,  audit  would  be  impossible  to  quote  all  tbe  combinations 
which  are  described,  nor  do  we  think  it  desirable  to  do  so  as  the 
arrangements  are  not  even  constant  for  the  same  animal. 

The  superficial  sheet  rises  from  the  pre-  and  mesosternum,  and 
usually  consists  of  a  main  quadrilateral  part  which  is  inserted 
into  the  pectoral  ridge  and  greater  part  of  the  shaft  of  the  humerus ; 
in  addition  to  this  there  is  usually  an  insertion  into  the  fascia  of 
the  forearm  near  the  elbow  which  rises  from  the  mesosternum 

behind  the  last  but  iu  many  cases  overlaps  or  is  overlapped 

by  it. 
The  oblique  superficial  band  running  from  tbe  presternum  to 

tbe  lower  part  of  the  insertion  of  the  muscle,  which  is  so  frequently 
found  in  the  Rodents,  seems  ouly  to  be  present  in  the  Procaviida\ 
where  it  comes  from  the  cartilaginous  omosternum  and  goes  to 
the  lower  half  of  the  humerus.  The  deep  layer  consists  of  the 

pectoralis  quartus  which  rises  from  the  posterior  part  of  the  meso- 
sternum and  from  the  linea  alba  and  which  runs  forward, 

narrowing  as  it  goes,  to  the  region  of  the  great  tuberosity  of  the 
humerus  and  blending  with  the  panniculus.  Cephalad  of  this  is 
often  another  slip,  which  is  the  pectoralis  minor  of  most  authors, 

coming  from  the  mesosternum  and  being  inserted  with  the  last- 
named  into  the  fascia  over  the  frout  of  the  shoulder-capsule. 
These  two  deep  slips  are  iu  the  same  plane  as  the  sterno-scapular 
muscle  which  is  often  included  in  their  description. 

Roughly  speaking,  the  pectoral  mass  of  the  Ungulates  bears  out 
the  usual  mammalian  tendency,  which  is  for  the  most  superficial 
fibres  to  be  drawn  towards  the  lower  part  of  the  arm,  while  the 
deeper  ones  concentrate  their  action  on  the  upper  part.  The 

nerve-supply  of  the  pectoralis  minor,  quartus,  and  ventral  panni- 
culus is  from  the  great  internal  anterior  thoracic  nerve  ;  the  more 

superficial  layer  is  partly  supplied  by  the  external  anterior  thoracic, 
partly  by  the  internal.  There  is  therefore  a  sharp  demarcation  in 
tbe  nerve-supply  between  the  pectoralis  minor  and  the  sterno- 
scapularis. 

Mastics  of  the  Fore-Umb. 

Dcltvld. — The  clavicular  portion  of  this  muscle  has  been  already 
described  with  the  cephalo-hunieralis.  The  acromial  part  is  usualh 
absent  owing  to  the  suppression  of  the  acromion  process,  but  in 
the  Elephant  (77,  78,  79),  in  which  the  acromion  is  found,  this 
part  of  the  muscle  is  well  developed  and  rises  from  the  fork 
between  the  two  processes.  In  the  Hippopotamus  (3)  and 
Tragulus  (20,  21)  the  acromial  part  is  well  developed,  but  in  the 
Tapir  (54,  55),  although  present,  it  is  feebly  developed.  In  the 
Hyrax  (67),  Mivart  and  Murie  describe  the  acromial  part  as  rising 
from  the  great  tuberosity  of  the  humerus,  but  in  our  specimen  (68) 
it  was  entirely  absent. 

Tbe  spinous  portion  is  a  very  thin  sheet  which  rises  not  only 
from  the  spine  of  the  scapula   but   also  from   the  fascia  over  the 
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infraspinatus.  Lesbres  (V.)  says  that  in  the  Horse  aud  Pig  a  slip 
comes  from  the  dorsal  angle  of  the  scapula.  We  have  never  found 
a  separate  slip  of  the  deltoid  from  the  angle,  but  the  origin 
from  the  infraspinatus  fascia  is  so  extensive  that  it  reaches  the 

dorsal  (posterior)  angle,  and  in  Lesbres's  specimens  was  probably 
thickened  there.     The  nerve-supply  is  in  all  cases  the  circumflex. 

Subscapular  is. — This  is  a  comparatively  small  muscle  seldom 
covering  more  than  two-thirds  of  the  ventral  surface  of  the 
scapula,  it  usually  rises  by  a  series  of  fleshy  digitations  with 
fibrous  septa  between  them  ;  in  the  Hyrax  (68)  there  are  four  or 
five  of  these,  in  the  Hippopotamus  (1)  three.  The  insertion  as 
usual  is  into  the  lesser  tuberosity. 

Bronn  (VI.)  describes  a  muscle  in  the  Horse  and  Pig  which  he 

calls  ;l  subscapulars  accessorius,"  and  he  says  that  it  is  inserted 
into  the  posterior  aspect  of  the  head  of  the  humerus  and  capsule 
and  is  supplied  by  the  circumflex  nerve  (u.  axillaris).  The  nerve- 
supply  and  insertion  show  that  this  is  not  the  axillary  buudle  of 
the  subscapulars,  which  in  some  animals  is  very  distinct. 

Paterson  and  Dun  noticed  a  muscle  in  the  Indian  Elephant 
(79)  which  rose  from  the  axillary  part  of  the  subscapular  fossa 
anterior  to  the  triceps  and  passed  below  the  capsule  of  the 
shoulder  to  be  inserted  into  the  posterior  surface  of  the  humerus 
just  below  the  head;  it  was  supplied  by  the  circumflex  nerve,  and 
it  is  evidently  the  same  as  the  muscle  quoted  above  from  Bronn. 

These  authors  call  it  the  subglenoid  muscle,  and  we  think  that 
this  name  had  better  be  retained,  since  it  corresponds  with  nothing 

we  have  hitherto  met  with  in  mammalian  myology.  It  is  appar- 
ently a  muscle  which  occurs  occasionally  in  Ungulates  and  is  not 

couh'ned  to  any  one  family. 
The  sub*capularis  is  usually  supplied  by  two  nerves  from  the 

upper  part  of  the  brachial  plexus. 
Supra9pinatv8. — This  is  a  larger  muscle  thau  the  infraspinatus, 

aud  vises  not  only  from  the  supraspinous  fossa  but  from  a  fibrous 
septum  between  it  and  1  he  cephalic  edge  of  the  subscapulars.  At 
its  insertion  it  usually  divides  to  embrace  the  long  tendon  of  the 
biceps.  In  the  Brocket  Deer  (27),  Antelope  (49  i.  and  Horse  (56) 
the  insertion  was  entirely  fleshy,  but  in  the  Pigs  (11,  14)  it  was 
lendinous.  In  the  Horse,  Ox,  Sheep,  Antelope,  and  Pig  it  i- 
supplied  by  the  suprascapular  nerve. 

Infraspinatus. — This  is  smaller  than  the  last  and  is  chiefly 
remarkable  for  having  a  small  bundle  of  fibres  near  the  axillary 
border  separated  from  the  pest.  This  bundle  is  said  In  Chnuveau 
and  Lesbres  to  be  peculiar  to  the  Solipeds,  but  Mm ie  (XVII.) 
describes  what  is  evidently  the  same  thing  in  the  Tapir  (55)  as  an 
extra  teres  minor,  and  Haughton  (XV.)  says  it  is  present  in  the 
Goat. 

In  the  Horse  this  muscle  has  received  many  names,  the  chief 

being  Bcapulo-humeralis  posticus,  flexor  braohii  minimus,  abductor 
trochiterien,  and  infraspinatus  secundus.  We  should  prefer  to 
ii«.-  the  last  of  these,  hut  we  are  not  tavv  of  the  nerve-supply; 

i.v 
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it  it  i»  from  the  suprascapular,  infraspinatus  secundum  will  be  a 
good  name,  but  if  it  is  supplied  by  the  circumflex  some  other  ma} 
be  desirable. 

Steel  points  out  that  iu  the  Ass  (62)  this  muscle  is  sometimes 
almost  obsolete. 

Teres  minor  presents  little  of  special  interest  ;  it  rises  usually 
from  the  middle  third  of  the  axillary  border  of  the  scapula,  and  is 
inserted  just  below  the  infraspinatus  into  the  great  tuberosity. 
We  have  already  pointed  out  that  Murie  has  described  this  muscle 
as  double  in  the  Tapir,  and  Mayer  does  the  same  in  the  Elepbanl 

i~'->),  though  whether  this  is  auother  example  of  an  infraspinatus 
secuudua  or  not  depends  on  its  nerve-supply.  In  any  case  no 
other  author  seems  1o  have  noticed  it  in  the  Elephant.  The  nerve- 
supply  is  always  the  circumflex,  but  there  is  apparently  no  gangli- 

t'oi'in  enlargement  on  the  nerve,  a1  least  we  looked  for  it  in  the 
Hog  (11),  Peccary  (14),  Brocket  (27),  Duiker-bok  (49),  and 
Hyrax  (-68  |  without  success. 

Teres  major  rises  from  the,  dorsal  third  of  the  axillary  border  of 
the  scapula,  but  only  very  slightly  from  the  suprascapular  cartilage  ; 
it  is  iuserted  into  the  neck  of  the  humerus,  and  is  always  very 
closely  connected  here  with  the  latissinius  dorsi.  In  the  Elephant, 

judging  from  Cuvier  and  Laurillard's  plate  (I.)  and  the  specimen iu  the  R.  College  of  Surgeons  Museum,  the  teres  major  at  its 
insertion  lies  dorsal  to  the  latissimus  dorsi.  but  in  all  the  other 

Ungulates  of  which  we  have  records  ('6,  7,  36,  45.  49,  52,  55,  61. 
53)  the  teres  major  is  ventral.  The  nerve-supply  is  from  the 
lowest  subscapular. 

Biceps  {Flexor  longiu  cubiti), — Only  one  head  of  the  biceps  i> 
present,  and  this  we  believe  is  always  the  long  head,  in  spite  of 
the  fact  that  it  often  rises  from  the  coracoid  process  and  is  some- 

times altogether  outside  the  shoulder-capsule.  Our  reasons  for 
believing  this  are  that  iu  other  Mammals  it  is  always  the  short 
head  which  disappears,  and  that  the  tendon  in  the  Ungulates 
always  occupies  the  bicipital  groove.  The  insertion  is  chiefly  into 
the  upper  part  of  one  or  both  forearm-bones  ;  but  as  these  are  so 
closely  connected,  very  careful  cleaning  is  required  to  be  sure  of 
its  exact  attachment.  Often  when  we  thought  the  insertion  was 
into  the  radius,  careful  dissection  has  shown  us  that  this  was  only 
apparent  and  that  the  tendon  really  went  on  to  the  ulna,  and 
this  probably  accounts  for  some  of  the  discrepancies  found  in  the 
literature  of  the  subject.  In  many  cases  a  fibrous  expansion  is 
given  off  before  the  main  insertion  which  goes  into  the  fascia  on 
the  extensor  surface  of  the  forearm  ;  this  may  or  may  not  be 
homologous  with  the  semilunar  fascia  of  human  anatomy,  but  it 
is  very  different  in  direction  and  does  not  pass  inward  superficial 
to  the  brachial  artery  as  in  Man.  Welker  (XXXV.)  has  pointed 
out  that  in  the  Tapir  and  Horse  the  tendon  lies  altogether  outside 
the  shoulder-capsule,  and  it  would  be  interesting  to  know  whether 
this  is  also  the  case  in  the  Khiuoceros.  as  it  would  then  be  a 
characteristic   of   the    Perissodactvla.      We    believe  that   in   the 
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Artiodactyla  the  tendon  always  lies  in  the  shoulder-capsule  (it 
certainly  does  in  the  Ox,  Sheep.  Antelope,  and  Elephant) ;  but 

unfortunately  we  read  "Welker's  paper  too  late  to  pay  special attention  to  this  point,  and  we  must  reserve  the  question  for 
future  investigation. 

The  following  table  gives  the  recorded  attachments  of  the  biceps 
in  Ungulates  ;  but  in  using  it  it  should  be  remembered  that  the 
stunted  coracoid  and  the  top  of  the  glenoid  cavity  are  close 
together  and  very  likely  to  be  confused,  and  that  some  of  the 
insertions  recorded  as  radial  possibly  went  on  to  the  ulna.  In 
this  way  many  of  the  apparent  discrepancies  may  be  harmonized. 

Hippopotamus  (1)  . 

(3) Hippopotami^ 
Pig(4)   
Pig  (6)   
Pig  (7)   
Pig  (9)   

Pig  (11)      
Babirussa  (12)       
Peccary  (14)      
Camel  (15)   
Camel  (18)   
Chevrotain  (20)    
Chevrotain  (21  i     
Water-Chevrotain  (  23  I 
Deer  (25)       
Brocket  (27 )      
Brocket  (28)      

Giraffe  (29)   
Giraffe  (30)   
Ox  (33)      
Ox  (35)      
Ox  (36)      

Origin. 
Coracoid. 

Coracoid. 

Glenoid. 
Glenoid. 
Glenoid. 

Glenoid. 
Coracoid, 
Glenoid. 

Glenoid. 
Glenoid. 
Coracoid   and 

glenoid. 

Glenoid. 
Glenoid. 

$heep  (38) 
Sheep  (40)    .  .    , 
Shei  p  (44) 

Sheep  (43 >..'.. Sheep  (45)    . . . . 
Goat  (48)     .... 
Antelope  l  10)  , 
Tapir  (55) 
Tapir  (52) 
Tapir  |  Welkerj 
Howe  (56) 
tfbrse  (57) 

Glenoid. 
( Henbid. 

Glenoid. 
Glenoid. 
( rlenoid. 

( Henoid. 

Coracoid. 
Coracoid. 
Ceracbid. 
I  i  lenotd. 

(   il'IIHj'll. 

Insertion. 

Radius  and  fascia  of 
forearm. 

Radius  and  ulna. 
Radius  and  ulna. 
Radius  and  ulna. 
Radius  and  ulna. Ulna. 

Radius. 
Ulna. 
Radius  and  fascia. 

Radius  and  ulna. 
Radius. 
Radius  and  fascia. 
Radius. 
Ulna  and  fascia. 
Ulna. 

Radius. 
Ulna  and  fascia. 
Radius. 
Radius. 

Apparently  to  radius. 
really  to  ulna. Radius. 

Radius. 
Radius. 
Ulna. 
I 'Ina  and  fascia. 

Radius. 
Tina  and  Fascia 

Radius. 

Radius. Radius. 
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Origin.  Insertion. 

Horse  (58)        Glenoid.  Radius. 
Rhinoceros  (63)       Radius  and  fascia. 
Rhinoceros  (66)        Coracoid.  Radius. 
Hrrax  (67)        Glenoid.  Ulna. 
Hyrax  (68)   «       Glenoid.  Ulna. 
Hyrax  (71)    Ulna. 
Elephant  (74)       Glenoid.  Ulna. 
Elephant  (77)  ........      Glenoid.  Ulna. 
Elephant  (78)        Glenoid. 
Elephant  (70)       Glenoid  and  small     Radius  and  ulna. 

coracoid. 

In  the  Camel  (18)  and  the  Brocket  Deer  (28)  the  tendon  of 
origin  was  thick  at  the  margins  and  very  thin  in  the  centre,  giving 
the  appearance  of  a  fusion  of  two  tendons.  It  has  been  suggested 
that  this  points  to  the  conclusion  that  the  long  and  short  heads 
have  fused  together  instead  of  the  short  one  disappearing.  Until 
some  intermediate  stages  are  found  we  think  that  this  should 

remain  a  mere  suggestion,  in  the  Water-Chcvrotnin  (23)  Chatin 
notices  some  tendinous  intersections  in  the  muscle,  but  we  have 
not  seen  them  in  any  other  animal. 

The  nerve-supply  is  from  a  branch  of  the  external  head  of  the 
median,  which  corresponds  to  the  musculocutaneous  of  human 
anatomy. 

Coraco-brachialis. — Various  authors  stale  that  the  first,  second, 
or  third  parts  of  this  muscle  are  present,  but  it  is  very  difficult  to 
be  sure  what  they  mean  by  it.  Our  own  experience  makes  us 
insist  very  strongly  that  the  position  of  the  musculocutaneous 
nerve  does  not  necessarily  mark  out  the  division  between  any 
two  parts  of  the  muscle.  The  first  part  is  the  coraco-brachialis 
brevis  or  rotator  humeri,  and  is  always  inserted  into  the  neck  of 
the  humerus  above  the  tendon  of  the  latissimus  dorsi.  The  second 

part  is  inserted  into  the  middle  of  the  shaft,  and  passes  ventral  to 
the  latissimus  dorsi.  It  is  true  that  in  most  Mammals  the  nerve 

passes  above  this  part,  that  is,  between  it  and  the  brevis  ;  but,  as 
we  shall  see,  it  is  not  at  all  uncommon  for  the  nerve  to  sink  into 

the  coraco-brachialis  medius  in  the  same  way  that  the  whole  or 
part  of  the  great  sciatic  nerve  occasionally  perforates  the  pyri- 
formis.  Between  the  second  and  third  parts  (medius  and  longus) 
there  is  no  definite  demarcation  :  whenever  the  muscle  reaches 

the  lower  extremity  of  the  humerus,  it  is  usual  to  say  that  a 
coraco-brachialis  longus  is  present. 

It  is  greatly  to  be  desired  that  anatomists  in  the  future  should 
record  in  connection  with  this  muscle  not  only  the  amount  of 
the  humerus  to  which  it  is  attached,  but  also  its  relation  to  the 
latissimus  dorsi  tendon  and  to  the  musculocutaneous  nerve. 

In  the  Hippopotamus,  Alix  and  Gratiolet  (III.)  say  that  the 

longus  alone  is  present;  but  in  Cuvier  and  Laurillard's  plate  (I.) 
there  are  no  signs  of  any  part  of  the  muscle. 
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lu  the  Suidae  (4.  7.  11,  12.  14)  the  inedius  alone  is  present. 
In  our  specimen  of  the  Pig  (11)  the  nerve  passed  entirely  above 
the  muscle :  but  in  the  Peccary  a  small  part  of  the  muscle  was 
above  the  nerve. 

Bronn  says,  apparently  on  the  authority  of  Bendz,  that  the 
brevis  and  medius  are  present  ;  but  from  our  experience  we  are 
entirely  unable  to  agree  with  this.  In  the  Camel  (18)  Meckel 
says  that  the  muscle  is  inserted  into  the  upper  half  of  the  humerus, 
but  whether  the  brevis  is  present  or  not  we  have  no  knowledge. 

In  our  Chevrotain  (21)  only  the  middle  part  was  present ;  but 
Kinberg  describes  internal,  middle,  and  external  portions  in  his 
(20);  as  these  all  seem  to  be  inserted  below  the  upper  third  of 
the  humerus,  and  none  of  them  reach  the  lower  extremity  of  the 
bone,  we  presume  thai  they  are  component  parts  of  the  medius, 
and  it  is  possible  that  one  of  the  separations  was  formed  by  the 
nerve. 

In  the  Cervidae  (25,  27.  2$)  and  BovidsB  (33,  36,  38,  44.  43, 

4-"),  49)  we  believe  that  the  medius  or  medius  and  longus  are  the 
only  parts  present,  and  that  the  medius  is  always  pierced  by  the 
nerve  to  the  biceps.  Bronn  says  that  in  the  Ox  and  Sheep  the 
longus  and  brevis  are  present  ;  but  apparently  this  generalization 
is  taken  from  other  authors,  and  no  details  of  the  exact  attach- 

ments or  the  relations  to  the  latissimus  dorsi  or  nerve  are  given. 
In  the  Giraffe,  Murie  (XXXII.)  and  Joly  and  Lavocat  (XII.) 

describe  a  brevis  and  longus,  but  exact  details  are  wanting. 
In  the  Tapir  (50,  52,  54,  55)  our  specimen  agrees  with  the 

descriptions  of  three  other  observers,  that  the  insertion  is  into  the 
lower  three  quarters  of  the  humerus,  that  is  to  say  that  the 
medius  and  longus  are  present. 

In  the  Horse,  Bronn  (VI.),  Chauveau  (II.),  Lesbres  (V.),  and 
Meckel  (VII.)  describe  a  brevis  and  medius  between  w!  ich  the 

musculo-cutaneous  nerve  passes,  and  in  Cuvier  and  Laurillard's 
plate  these  two  parts  aie  clearly  shown  in  the  Ass  (I.). 

In  the  Rhinoceros  (04).  Haughton  (XXI.)  describes  a  medium 
in-erted  into  the  middle  of  the  shaft  of  the  humerus  for  three 

inches ;  but  in  Beddard  and  Treves's  animal  (G3)  the  longus  was 
alone  present  and  was  inserted  just  above  the  internal  condyle. 

In  the  Hyrax  (67,  08)  tho  medius  alone  was  found  (see  text- 
fig.  91 ),  but  in  (71)  there  seems  to  have  been  a  longus  as  well. 

Tu  the  Elephant  (72,  74.  70.  77,  78,  79)  the  insertion  extends 
from  the  level  of  the  attachment  of  the  latissimus  dorsi  to  the 

internal  condyle,  so  that,  although  the  position  of  the  nerve  is  not 
given,  it  is  pretty  evident  thai  in  this  animal  the  medius  and 
longus  are  Hie  two  parts  normally  found. 

Brachialis  antieus  (flexor  brevil  eubiti). — In  Ungulates  only  the 
outer  head  of  this  muscle  is  present  :  ii  rises  from  the  back  of 
the  surgical  neck  of  the  humerus,  winds  spirally  round  that  bone, 
and  is  inserted  into  one  or  both  bones  of  the  forearm  a  little  below 

lli«-  inanition  of  the  biceps.  In  all  the  animals  in  whjoh  w«'  care- 

fully examined  the  insertion — PigO  '  '•  Peccary  (1*4)^  Brockel  (27), 
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Ox  (3(3),  Mouflon  (45),  Duiker-bok  (49),  and  Hyrax  (68)— we 
found  that  it  was  into  the  ulna  ;  but  the  exact  attachment  of  this 
muscle,  like  that  of  the  biceps,  can  only  be  clearly  seen  after 
careful  dissection.  There  are  many  records  of  its  insertion  into 
the  radius  which  we  dare  not  contradict ;  but  we  can  affirm  that 
in  most  of  the  animals  in  which  we  carefully  dissected  the  muscle 
it  seemed  at  first  to  be  fixed  to  the  radius,  and  careful  cleaning 
was  necessary  to  show  that  the  real  attachment  was  entirely  into 
the  ulna.  The  only  animal  in  which  we  found  a  distinct  short 
head  from  the  front  of  the  lower  half  of  the  humerus  was  the 

Hyrax  (6S\  but  it  was  not  present  in  Mivart  and  Minie's  spe- 
cimen (67).  In  Patersbifs  and  Dun's  Elephant  (79)  a  slip  of  the 

muscle  rose  separately  from  the  front  of  the  upper  tubercle  <>f 
the  external  condyle  and  continued  separate  to  its  insertion  ;  it 

was  supplied  by  the  musculo-spiral  nerve. 
The  nerve-supply  in  the  Pig  (11),  Peccary  (14).  Brocket  (5J7), 

Mouflon  (45),  and  Duiker-bok  (49)  was  entirely  from  the  median. 
not  from  the  musculo-spiral  or  musculo-cutaneous. 

Triceps  (Extensor  lonrjus  cubiti). — The  usual  three  parts  of  this 
muscle  are  always  present,  but  they  are  liable  to  more  or  less  sub- 

division. The  long  or  scapular  head  rises  from  half  to  nearly  the 
whole  of  the  axillary  border  of  the  scapula,  and  is  the  largest  of 
all  the  heads :  sometimes  it  can  easily  be  separated  into  a  ventral 
and  dorsal  plane,  the  latter  being  the  broader  of  the  two  :  this 
occurred  in  the  Syrian  Sheep  (44),  Mouflon  (45),  Duiker-bok  (49), 
and  Elephant  (77).  The  external  head  is  small,  and  rises  from 
the  posterior  part  of  the  neck  of  the  humerus  just  under  cover  of 
the  origin  of  the  brachialis  anticus.  Meckel  (VII.)  says  that  this 
head  is  divided  into  two  in  Ruminants.  The  inner  head  rises 

from  the  greater  part  of  the  posterior  surface  of  the  humerus. 
Murie,  in  the  Tapir  (55)  and  Hyrax  (57),  found  this  head  double, 
and  in  the  Giraffe  (29)  the  same  thing  occurred.  In  Cuvier  and 

Laurillard's  plates  of  the  Pig  (7)  and  Peccary  (13),  a  separate 
slip  from  near  the  angle  of  the  scapula  is  figured  ;  but  we  failed 
to  observe  this  in  our  specimens  of  these  animals,  nor  have  we 
found  any  other  records  of  it. 

The  nerve-supply  of  the  triceps  is  entirely  by  the  musculo- 

spiral. 
Anconeus. — In  spite  of  Lesbres's  opinion  that  the  anconeus  is 

always  present  in  Ungulates,  we  believe  that  it  is  very  rarely  seen 
as  a  distinct  muscle.  The  only  two  animals  in  which  it  is  at  all 
well  marked  are  the  Hippopotamus  (1,  3)  and  the  Elephant  (74. 
7s.  79).  We  presume  that  the  nerve-supply  is  the  musculo- 

spiral. 
Epitrochleo-anconeiis. — This  muscle  is  also  wanting  in  the  Ungu- 

lates. The  only  record  of  it  we  can  find  is  that  Testut  says  it  is 
present  in  the  Elephant ;  but  this  specimen  was  probably  an 
individual  variation,  since  Miall  and  Greenwood  and  the  other 
writers  on  the  Elephant  make  no  mention  of  it. 

Pronator  radii  teres. — This  muscle   is  often  absent,  but  when 
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it  is  present  it  is  usually  merely  a  fibrous  band  stretching  from 
the  internal  condyle  to  the  middle  of  the  shaft  of  the  radius  on 
its  anterior  surface. 

In  the  Hippopotamus  (1.  3)  it  is  absent. 
In  the  Suidae  it  may  be  present  as  a  small  fleshy  muscle  (5,  6, 

7.  14)  or  absent  (11,  1*2). In  the  Camelidae  (18)  it  is  rudimentary. 
[n  the  Tragulidse  (20,  21 )  it  is  small  but  fleshy. 
In  the  Cervidae  (25.  26,  27.  28)  absent. 
In  the  BoyidaB  it  is  absent  according  to  Chauveau  (II.)  and 

Bronn  (VL),  feeble  according  to  Lesbres  ( \'.).  We  (bund  it  as  a 
fibrous  band  in  the  Ox  (36),  Sheep  (45),  and  Antelope  (  10) ;  and 
Meckel  (VII.)  says  it  is  rudimentary  in  the  ({oat. 

In  the  Tapiriche  a  feeble  muscle  was  present  in  50,  52a,  and 
•5.3.  but  not  in  52  or  54. 

In  the  Equidte,  Chauveau  (II.)  and  Bronn  (VI.)  say  that  it  is 
absent;  but  Lesbres  (V.)  describes  an  occasional  fibrous  rudi- 

mentary band. 
In  the  Rhinoceros  (63)  it  is  absent. 
In  the  Hvrax  (67.  68)  it  is  present  but  rudimentary  (see  text- 

fig.  91). 

In  the  Elephant  (72,  74,  77.  78,  70)  there  is  always  a  strong- 
fibrous  band  running  from  the  internal  condyle  to  the  middle  of 
the  radius,  but  this  is  usually  reinforced  by  some  fleshy  fibres. 
Cm  ier  says  that  this  fleshy  part  is  only  found  close  to  the  flexor 
carpi  radialis ;  but  Anderson  (XXVII.)  and  Paterson  and  Dun 
(70)  describe  it  as  lying  deep  to  the  fibrous  band,  and  having  an 
attachment  to  the  radius  about  5  in.  long.  The  specimen  of  the 
African  Elephant  in  the  Koy.  Coll.  Surg.  Museum  (78)  agrees 

with  Anderson's  description.  From  the  foregoing  it  will  be  seen 
that  the  muscle  is  best  marked  in  the  Suidre  and  Tragulidse,  and 
least  well-marked  in  the  Cervidae  and  Perissodacfyla.  In  the  Pig 
it  is  supplied  b}r  the  median  nerve. 

Flexor  carpi  radialis. — This  is  the  radialis  interims  of  many  of 
the  veterinary  authors;  it  rises  from  the  internal  condyle,  and, 
after  a  short,  fusiform,  fleshy  belly,  ends  in  a  long  tendon  which 
runs  in  a  fibrous  canal  in  the  lower  half  of  the  radius.  The 

insertion  is  into  the  palmar  surface  of  the  base  of  the  metacarpal 
bone  of  the  index  or  medius,  or  both,  according  to  their  develop- 

ment. In  the  Elephaut  the  fleshy  belly  of  the  muscle  is  very 
remarkable;  between  the  fleshy  bundles  are  a  number  of  longitu- 

dinal planes  of  yellow  elastic  tissue,  which  in  a  transverse  seel  ion 
have  a  coarse  network  appearance.  There  is  a  good  specimen  of 
this  in  the  Roy.  Coll.  Surg.  Museum.  The  nerve-supply  in  the 
Pi^  (11),  Peccary  (III.  Brocket  (27).  sheep  (45),  Antelope  I  19), 

and  Elephant  (  7'-1 1  i>  i  he  median. 
Pabnarit  tongue* — Although  this  muscle  is  often  described  in 

the  scattered  literature  of  the  subject,  we  believe  thai  it  is  onb 
presenl  in  the  Subnngulata,  i.e.  in  the  Procaviida  and  EHephan- 
tidae,     The  confusion  as  a  ride  is  due  fco  mistaking  the  extensor 
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carpi  ulnaris  for  the  flexor  and  in  calling  the  flexor  carpi  nlnaris 
the  palmaris  longus.  Space  does  not  allow  us  to  discuss  in  detail 
the  so-called  palmares  long]  of  different  authors  ;  but  in  each 
case  we  have  gone  carefully  into  the  question,  and.  with  the 
exceptions  above  given,  have  always  found  that  what  is  described 
as  a  palmaris  longus  is  in  reality  some  other,  or  part  of  some 
other  muscle. 

In  Tlyrax  (67),  Mivart  and  Murie  say  that  the  muscle  ends  in  a 
broad  flat  tendon  which  divides  into  four  slips  for  the  digits,  and 
in  the  palmar  portion  of  which  a  flat  cartilaginous  disk  is  present. 
Our  own  specimen  (6S)  agrees  with  this,  but  we  found  no  palmar 

cartilage  (see  text-fig.  91).  In  Meckel's  specimen  (71)  the  whole muscle  seems  to  have  been  replaced  by  a  broad  tendon. 

In  the  Elephant  (73,  74,  77,  78,  79)  the  muscle  is  well  deve- 
loped and  passes  into  the  palmar  fascia,  after  which  its  distribution 

Beems  to  depend  a  good  deal  on  the  taste  of  the  dissector,  as  is 
so  often  the  case  with  fibrous  planes. 

The  nerve-supply  in  our  specimen  of  Hyrax  (68)  was  the 
ulnar. 

Flexor  subl i Wis  digitorum. — Tins  muscle  rises  from  the  internal 
condyle  and  sometimes  from  the  surface  of  the  flexor  profundus. 
The  muscular  belly  may  or  may  not  divide  into  two  distinct  slips, 
and  when  this  is  the  case  the  two  slips  are  sometimes  connected 
lower  down.  The  muscle  may  end  in  tendons  for  one,  two,  three, 
or  four  toes,  but  those  for  the  medius  and  annularis  are  of  course 
the  most  constant.  The  insertion  is  into  the  second  phalanx, 
and  the  tendon  is  perforated  by  that  of  the  profundus  in  the 
usual  mammalian  manner  ;  but  the  fibrous  loops  which  we  have 

noticed  in  other  orders  of  the  Mammalia  passing  round  the  pro- 
fundus before  the  perforation  of  the  sublimis  ai'e,  if  present  at  all, 

very  feebly  developed.  In  many  cases  the  sublimis  in  encircling 
the  profundus  forms  a  complete  tunnel  for  it,  so  that  if  a  section 
is  made  the  profundus  looks  like  a  solid  circular  fibrous  rod  which 
accurately  fits  into  the  ring-like  sublimis. 

In  the  Hippopotamus  (1)  tendons  pass  to  the  2nd.  3rd.  4th.  and 
5th  toes. 

In  the  Suidae  (4,  0,  14)  the  usual  insertion  is  only  into  the 

medius  and  annularis  ;  but  in  our  specimen  of  the  Red-River  Hog 
(11)  there  were  tendons  to  all  four  toes.  Lesbres  (V.)  points  out 
that  in  the  Pigs  the  two  muscular  bellies  separate  early  and  end 

in  tendons  for  their  respective  digits,  without  any  further  con- 
nection with  one  another. 

In  the  Camelida?,  Tragulidae,  Cervidse,  Giraffidse,  and  Bovidee 
there  are  only  tendons  for  the  medius  and  annularis;  in  the  latter 
family,  as  Lesbres  (V.)  points  out,  the  two  fleshy  bellies  reunite 
before  giving  off  the  two  tendons  ;  but  this  is  not  the  case  in  the 
Cervida?  or  Tragulida?. 

In  the  Tapir  (52,  54,  55)  and  Ehinoceros  (63)  there  ai'e  three 
tendons,  for  the  index,  medius,  and  annularis  respectively.  In  the 
Horse,  of  course,  there  is  only  one  for  the  medius.     In  the  Hyrax 
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(67,  t>8)  there  are  tendons  for  the  iudex,  medius,  and  annularis, 
but  they  sometimes  join  the  flexor  brevis  digitorum  maniis,  a? 
will  be  pointed  out  under  that  muscle.  In  the  Elephant  we  believe 
that  the  flexor  sublimis  is  absent.  The  muscle  which  Miall  ami 

Greenwood  (XXIX.)  describe  as  sublimis  is  evidently  profundus, 
for  it  goes  to  the  terminal  phalanges  and  has  the  lumbricals  rising 
from  it.  In  the  other  two  Elephants  of  winch  we  have  clear 
records  (77,  78)  there  is  no  flexor  sublimis.  The  nerve-supply  is 
the  median  in  the  Deer.  Sheep,  and  Hyrax. 

Flexor  brevis  digitorwm  manus. — This  muscle  was  first  noticed  l>\ 
Mivart  and  Murie  in  Hyrax,  but  since  then  it  has  been  described 
by  us  in  many  mammals.  It  is  possibly  a  slip  of  the  flexor  sub- 

limis which  has  acquired  a  new  origin  from  the  annular  ligament 
and  palmar  fascia,  and  its  tendons  of  insertion  either  join  the  flexor 
sublimis  or  form  perforated  tendons  replacing  that  muscle.  In 
the  Ungulates  it  is  found  in  the  two  archaic  types  Hyrax  and 
Tapir  and  in  the  Elephant.  In  the  Tapir  (55)  Murie  found  it 
passing  1o  all  four  digits  :  but  we  failed  to  Hud  it  in  our  specimen 

(•"34).  nor  do  Ouvier  and  Laurillard  figure  it  in  theirs  (52).  In 
Hyrax  (67)s  Mivart  and  Murie  found  it  going  to  the  2nd.  4th,  and 
5th  digits,  but  it  only  formed  a  flexor  perforates  in  the  4th  ;  the 
tendon  to  the  index  joined  the  flexor  perforans,  while  that  to  the 
minimus  joined  the  flexor  sublimis  and  with  it  formed  a  flexor 
perforatum.  In  our  specimen  of  Hyrax  (68)  tendons  passed  tn  the 
index,  medius,  and  annularis  ;  the  index-slip  joined  the  tendon  of 
the  flexor  sublimis  (see  text-fig.  91),  but  those  for  the  medius  and 
annularis  formed  independent  flexores  perforati. 

In  Miall  and  Greenwood's  Elephant  (74)  there  were  slips  to  the 
sheath  of  the  annularis  and  minimus,  and  in  Cuvier  and  Laurillard's 
specimen  (77)  the  insertion  was  apparently  the  same.  In  the 
College  of  Surgeons  preparation  (78)  there  is  only  one  tendon  for 
the  medius.     The  nerve-supply  is  the  median. 

Flexor  carpi  ulnaris. — This  is  also  called  the  oblique  flexor  of 
the  metacarpus,  the  anterior  ulnaris.  and  the  ulnaris  internus. 
In  many  Ungulates  it  has  the  usual  origin  from  the  internal  con- 

dyle and  olecranon,  and  is  inserted  into  the  pisiform;  but  the 
olecranal  head  is  seldom  as  well  developed  as  in  more  general ized 
mammals,  and  in  many  cases  is  absent  altogether. 

In  the  Hippopotamus  (1,  3)  the  two  heads  are  separable  a-  far 
as  the  pisiform. 

In  the  Suida)  (4,  7,  11,  14)  the  olecranal  head  is  absent.  In 
the  Camel  (17)  both  heads  are  present. 

In  the  Tragnlidse  tl   lecranal  head  was  present  though  feeble 
in  our  specimen  (-Y\  but  it  is  net  mentioned  by  Kinberg  (X.i. 

In  the  Cervidffi  the  Brockets  (27,  28)  have  both  heads.  In  the 
Giraffe,  .loly  and  Lavocal  (XII.)  neither  figure  nor  mention  the 
olecranal  head. 

In  the  Bovidte,  Lesbres  points  out  thai  the  olecranal  head  is 
feeble;  it  is  present  in  the  Oj  (42),  Sheep  (45),  and  Goal  i  18), 
but  not   in  th<-  Duiker-bos  (49).     In  the  Tapirid©,  Lesbres  wyi 
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that  it  is  almost  fibrous  ;  but  in  other  specimens  (52,  54,  bo)  both 
heads  seem  present  though  small. 

In  the  Horse  neither  Bronn  (VI.)  nor  Chauveau  (II.)  mention 
the  olecraual  head,  while  Lesbres  says  that  it  is  very  slight. 
In  the  Rhinoceros  (63,  64)  both  heads  are  present. 
Among  the  Subungulata  also  both  heads  are  present  and  well 

developed  in  Hvrax  (07.  OS)  (see  fcext-fig.  91  |  and  Hlephas  (74. 
78,79). 

Flexor  profundus  digitorwn. — As  we  have  pointed  out  else- 
where, the  flexor  profundus  of  a  generalized  mammal  consists  of 

three  heads  from  the  internal  condyle — condylo-radial,  condylo- 
central,  and  condylo-ulnar — and  one  each  from  the  radius  and 
ulna.  In  Man  the  condylar  heads  are  usually  suppressed  ;  hut 
in  Ungulates  the  ulnar  and  especially  the  radial  heads  are  feebly 
developed.  In  the  Hippopotamus  (3)  the  three  condylar  heads 
are  distinct,  and  there  is  a  small  ulnar  origin  from  the  olecranon. 
In  (1)  Gratiolet  and  Alix  only  mention  one  condylar  origin  and 
one  from  the  ulna  ;  but  in  addition  it  is  very  interesting  to  note 
that  they  found  a  continuation  from  the  triceps  to  the  muscle. 
winding  round  the  internal  condyle  in  the  same  way  that  we  have 
already  recorded  among  the  Edentata  in  Myrmeeqphaga,  Tamandua, 
Cyclothurtis,  and  Orycteropus  (P.  Z.  8.  1899,  p.  330).  The  muscle 
divides  into  four  tendons  for  the  index,  medius,  annularis,  and 
minimus. 

In  the  Suidffi  (11,  14),  as  one  would  be  inclined  to  expect,  all 
the  five  origins  of  the  generalized  muscle  are  present,  and  the 
insertion  is  into  all  four  digits. 

In  the  Tragulidtc  our  specimen  (21)  showed  only  one  large 
condylar  head,  an  ulnar  from  the  olecranon,  and  a  very  small 

radial,  but  Kinberg  made  out  two  condylar  origins  in  his  speci- 
men (20).  The  insertion  is  into  the  medius  and  annularis.  In 

the  Water-Chevrotain  (Dorcatherium)  Chatin  found  one  condylar, 
one  ulnar,  and  one  radial  origin,  and  tendons  passed  to  all  four 
digits. 
Among  the  Cervidae,  the  Deer  (26)  had  a  condylar,  olecraual. 

and  radial  head,  while  in  the  Brocket  (27)  there  were  :  (1)  con- 
dylo-ulnaris,  which  was  the  largest ;  (2)  condylo-radialis,  next  in 
size;  (3)  ulnai'is,  from  olecranon  only:  and  (4)  radialis,  smallest 
of  all.     Tendons  only  passed  to  the  medius  and  annularis  digits. 

In  the  Giraffe  (29)  the  origin  seems  to  correspond  with  that  of 
the  Brocket. 

In  the  Bovidee  (35,  36,  37,  40,  44)  there  are  either  one  or  two 
condylar  origins  as  well  as  a  radial  and  ulnar.  The  Duiker-boh 
(49),  however,  is  remarkable  for  having  all  three  condylar  origins 
and  no  radial.  The  insertion  in  this  family  is  into  the  medius 
and  annularis  only,  except  in  the  Musk-Ox  (37),  where  there  are 
two  very  small  tendons  for  the  lateral  digits.  In  the  Tapir  Murie 

(XVII.)  notices  the  presence  of  the  condylo-ulnar  slip,  and  the 
insertion  is  into  all  four  digits  (52,  55).  In  our  specimen  (54  | 
there   were    (1)  condylo-ulnar,    (2)   condylo- central.    (3)  ulnar 
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(olecranal).  and  (4)  radial  origins.  In  the  Horse  (50,  58)  there 
are  condylar,  radial,  and  olecranal  heads,  and  the  insertion  of 
course  is  only  into  the  medius. 

The  Khinoceros  (63)  apparently  lias  two  condylar  heads,  one  of 
which  Beddard  aud  Treves  call  paluiaris  longus.  The  insertion  is 
into  all  three  digits. 

In  the  Hyrax  (68)  we  found  one  condylar  head  rising  in  common 
with  the  flexor  subliinis  and  probably  corresponding  to  the  con- 

dylo-radialis, there  were  also  radial  and  ulnar  heads.  The  inser- 
tion (07,  08)  is  into  all  four  digits. 

In  the  Elephant  (77,  78)  there  are  radio-condylar,  radial,  and 
ulnar  heads  and  the  insertion  is  into  all  five  digits  (74).  Ander- 

son (XXVII.)  describes  a  radio-carpeus  rising  from  the  anterior 
surface  of  the  radius,  external  to  the  attachment  of  the  pronator 
radii  teres,  and  corresponding  to  the  origin  of  the  flexor  longus 
pollicis  in  Man  ;  it  is  inserted  into  the  anterior  annular  ligament 
and  is  apparently  also  present  as  the  muscle  marked  £  in  Cuvier 

and  Laurillard's  plate  (I.). 
We  are  able  to  give  the  following  details  of  the  nerve-supply. 

In  the  Pig  (11)  and  Peccary  (14)  the  condylo-radialis,  condylo- 
centralis,  and  radialis  slips  are  supplied  entirely  by  the  median, 
the  ulnaris  entirely  by  the  ulnar,  while  the  condylo-ulnaris  gets  a 
twig  from  both  the  median  and  ulnar. 

In  the  Brocket  (27)  the  condylo-radialis  and  radialis  are  sup- 
plied by  the  median,  the  ulnaris  by  the  ulnar,  and  the  condylo- 

ulnaris  by  the  median  and  ulnar. 
In  the  Duiker-bok  (49)  the  condylo -radial  and  condylo-central 

heads  were  supplied  by  the  median,  the  ulnaris  by  the  ulnar, 
while  the  condylo-ulnar  was  entirely  supplied  by  the  ulnar. 

Lumhrlcahs. — In  the  Hippopotamus  (1)  there  was  only  one 
lumbrical  rising  from  the  anuularis  tendon.  Iu  the  Suidae  (4,  6, 
11)  one  from  the  index  teudon  of  the  flexor  profundus.  In  the 

Tragulidte.  lvinberg's  Chevrotain  (20)  had  one  evidently  belonging 
to  the  annularis,  but  in  C'hatiu's  AYater-Chevrotain  (XI.)  the  index 
one  was  apparently  alone  present.  In  the  Cervidac  (25,  26,  27.  28.) 

and  the  Bovidic  ('So,  35,  30,  37, 38,  40,  43,  49)  no  lumbricals  are 
present.  In  the  Tapiridae  (51.  ~)~>)  there  me  three,  for  the  index, medius,  and  annularis.  In  the  Equidas  (50,  57.  58)  two,  one  from 
each  side  of  the  single  profundus  tendon,  corresponding  therefore 
to  medius  and  annularis. 

Iu  the  Khinoceros  there  are  none  according  to  Beddard  and 
Treves  (XX. ). 

Iu  the  Hyrax  (07.  68 )  the  medius  and  annularis  are  present, 
but  Meckel  failed  to  find  any  in  his  specimen  (71  )  (see  OwA-lig.  91). 

In  the  Elephant  (74)  there  were  four,  but  in  (73.)  and  (7b)  the 
ulnar  one  was  wanting. 

Pronator  quadratus.  The  onl)  ungulate  in  which  we  have 
been  able  to  find  any  notice  of  this  muscle  i^  the  Tapir  (55),  in 
which  Murie  says  that  it  occupies  the  lower  quarter  of  the 
forearm. 
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In  our  Tapir  (54)  and  in  all  the  other  Ungulates  we  examined 
the  muscle  is  absent. 

Supinator  longta, — Tliis  muscle  was  found  in  the  Hippopotamus 
(1)  but  not  in  (3),  in  the  Tapir  (52,  53,  54,  55),  in  the  Rhinoceros 
(63,  64),  and  in  the  Elephant  (73,  74,  78,  79);  in  the  latter 
animal  it  is  prolonged  beyond  the  styloid  process  of  the  radius  to 
one  of  the  carpal  bones,  apparently  the  lunare ;  in  Cuvier  and 

Laurillard's  specimen  (77),  however,  it  is  absent.  In  our  Hyrax 
(68)  it  was  entirely  wanting,  but  in  Mivart  and  Murie's  (67)  it  is 
described  as  very  diminutive  and  inserted  into  the  radius  near 

its  neck  l. 
In  other  Ungulates  the  muscle  is  absent.  When  it  is  present 

it  is  doubtless  supplied  by  the  musculo-spiral;  our  reason  for 
thinking  this  is  that  we  know  that  the  extensor  carpi  radialis 
longior  is  so  supplied. 

Extensor  carpi  radiates  longior  §■  brevior. — It  is  only  occasionally 
that  these  two  muscles  are  found  distinct  in  the  Ungulates, 
more  frequently  they  are  either  fused  or  the  extensor  longus  is 
suppressed.  In  the  Hippopotamus  there  is  only  one  muscle  which 
is  inserted  into  the  metacarpal  bone  of  the  medius  (1,  3),  but  in  (3) 

a  slip  is  given  oft'  which  joins  the  extensor  communis  tendon  to 
the  index.  In  the  Suida?  (4,  5,  7,  10,  11,  13, 14)  the  brevis  only  is 
present  and  is  inserted  into  the  metacarpal  bone  of  the  medius. 
In  the  Camelidae  (17,  18),  Tragulidse  (20,  21),  with  the  exception 
of  Dorcatherium,  Cervidae  (25,  26,  27,  28),  Giraffidas  (29),  Bo\  idae 

(33,  35,  36,  37,  38,  40,  43,  49),  Equidae  (56,  58),  and  Rhiuo- 
cerotidse  (63,  64)  there  is  only  one  muscle,  which  at  least  is  chiefly 
composed  of  the  brevior;  it  is  very  large  and  forms  a  broad  strap- 

like tendon,  which  plays  over  the  lower  end  of  the  extensor 
surface  of  the  ulna  and  is  inserted  into  the  dorsal  surface  of  the 

base  of  the  large  canon-bone,  which  is  composed  of  the  third  or 
third  and  fourth  metacarpals  ;  it  is  the  important  extensor  of  the 
carpus,  and  reminds  one  of  the  ligamentum  patella)  in  the  knee 
except  that  no  sesamoid  bone  (patella)  is  developed  in  it.  En 
the  Water- Che vrotain  (DorcatTierium  23),  which,  possibly  as  an 
adaptation  to  its  swimming-habits,  retains  a  more  generalized 
arrangement  of  its  forearm  musculature,  the  extensor  longior  is 
also  present.  In  the  Tapiridae  there  may  be  a  single  insertion 
into  the  third  metacarpal  (54),  or  a  small  slip  may  be  given  off  for 
the  second  as  well  (55).  In  the  Procaviidae  (67,  68,  71)  the 
longior  and  brevior  are  distinct  and  separate  muscles.  In  the 
Elephantidae  (73,  74,  77,  78,  79)  there  is  one  muscle  but  it  ends 
in  two  tendons  for  the  second  and  third  metacarpals. 

With  regard  to  the  nerve-supply,  the  musculo-spiral  supplies  it 
in  the  Pig  (11),  Peccary  (14),  Brocket  (27),  and  Elephant  (79), 
the  posterior  interosseous  in  the  Duiker-bok  (49). 

Extensor  communis  digitorum. — This  has  the  usual  origin  from 
the  external  condyle  and  is  usually  inserted  into  the  middle  and 

1   Possibly  this  is  supinator  brevis. 
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distal  phalanges  of  a  variable  number  of  digits.  In  the  Hippo- 
potamus (1,  3)  tendons  pass  to  all  four  digits.  Gratiolet  (III. 

pi.  v.)  draws  aud  describes  two  distinct  fleshy  bellies  which,  uuite 
below  the  dorsal  annular  ligament  and  again  divide  for  the  four 
digits.  In  the  Suidte  the  number  of  digits  supplied  varies  a  good 
deal  :  for  instance  in  the  Domestic  Pig  (4,  5,  6,  7)  there  are  three 
fleshy  bellies  which  are  distributed  with  varying  detail  to  all  four 

digits  ;  in  the  Red-River  Hog  (11)  no  tendon  goes  to  the  minimus  ; 
in  one  Peccary  (13)  there  are  four  fleshy  bellies  which  altogether 
divide  into  eight  tendons  for  the  four  toes  in  such  a  way  that  the 
medius  has  one  tendon  for  each  phalanx,  the  annularis  also  three 
tendons,  while  the  index  and  minimus  have  one  each  ;  in  another 
Peccary  all  the  tendons  are  distributed  to  the  medius  and 
annularis. 

In  the  Camelida)  (15,  17,  18)  there  are  slips  for  the  medius  and 
annularis,  the  former  having  two. 

In  the  Tragulida1  {'20,  21,  23)  all  four  toes  are  supplied,  though 
here  again  the  medius  has  two  tendons. 

In  the  Cervidae  (25,  26,  21,  28)  and  Griraffidie  (29)  only  the 
medius  and  annularis  are  provided  with  tendons.  In  (25)  aud 
(26)  we  fouud  an  extra  small  origin  from  the  ulna. 

In  the  Bovidce  (32,  33.  36,  38.  39,  43,  44,  18,  49)  there  are 
two  tendons  for  the  medius  and  one  for  the  annularis ;  the  muscle 
is  double  almost  from  its  origin,  the  more  ulnar  of  the  two 
dividing  for  the  medius  and  annularis,  while  the  radial  one  passes 
to  the  medius  only  and  in  many  cases  at  all  events  ends  in  the 

middle  phalanx  of  that  digit.  The  Musk-Ox  (37)  differs  from 
the  rest  of  the  BovidaD  in  having  a  tendon  to  the  index  from  the 
radial  of  the  two  fleshy  bellies. 

The  Tapir  (53,  54,  55)  has  tendons  for  the  index,  medius,  aud 
annularis,  aud  our  specimen  (54)  had  in  addition  a  slender  slip 
for  the  minimus.  Murie  (XVII.)  noticed  a  small  origin  from  the 
ulna  in  his  animal  (oo). 

In  th':'  Equidse  (56,  58,  60)  there  is  a  small  origin  from  the 
radius  as  well  as  the  usual  one  from  the  external  condyle;  the 
muscle  divides  into  the  usual  two  fleshy  bellies,  one  of  which 
passes  to  the  terminal  phalanx  of  the  medius,  while  the  other  joins 
I  he  so-called  extensor  minimi  digiti. 

In  the  Rhinoceros  (63)  there  are  tendons  for  all  three  digits. 
In  the  Procaviidtu  (67,  68,  71)  all  four  digits  have  tendons,  and 

the  same  observation  applies  to  the  Elephaut  (74.  77,  78). 
Two  points  strike  one  in  reviewing  this  muscle  in  the  Ungulata. 

The  first  is  that  an  extra  origin  from  one  of  the  forearm-bones  is 
often  found  ;  the  other  that  the  muscle  divides  high  up  and  forms 
many  tendons  for  few  toes,  so  that  two  or  more  phalanges  of  one 
toe  may  each  be  acted  upon  by  its  own  tendon.  This  is  the  more 
curious  when  one  think-  of  the  one  function  which  the  fore-foot 

of  an  ungulate  is  called  upon  to  play  ;  but  the  possible  expla- 
nation is  that  the  muscle  acta  chiefly  From  the  foot,  and  that  when 

this  u   planted  on  the  ground  the  different  Blips  ad  one  after 
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another  in  pulling  the  forearm  and  arm  forwards  over  the  loot,  as 
the  varying  position  of  the  phalanges  gives  each  one  a  temporary 
advantage. 

Extensor   minimi   digiU   [Extensor    digitomm    lateralis). —  This 
muscle  rises  from  the  external  condyle  and  deep  fascia  and  occa- 

sionally gains  some  fibres  from  the  upper  end  of  the  radius;     Its 
usual  insertion  is  either  into  the  annularis  or  minimus  or  both 

digits.  We  have  often  noticed  that  the  tendon  to  the  annularis 
i<  inserted  into  the  middle  phalanx,  leaving  the  extensor  com- 

munis to  supply  the  terminal  phalanx,  but  whether  this  is  the 
normal  arrangement  or  not  our  material  does  not  allow  us  to  say. 

In  the  Hippopotamus  tendons  may  pa^s  to  the  -Ith  and  5th 
dibits  (1)  or  to  the  5th  only  (3).  In  the  Snidae  it  is  usually  the 
4th  and  5th  (annularis  and  minimus)  (5,  0,  7,  13,  14),  but  some- 

times the  minimum  only  (4.  11).  In  the  Camel  (15,  17)  annularis 
only.  In  the  Chevrotain  (20)  and  Water-Chevrotain  (23)  annu- 

laris and  minimus.  In  the  Ceroids  usually  to  the  annularis  onlv 
(Bell  XIV.  27,  28).  but  Lesbres  found  it  going  to  annularis  and 
minimus.  In  the  Giraffe  (29)  and  all  the  Bovida;  (32,  33,  34,  35, 
36,  37,  38,  30.  -10,  40,  41,  49)  to  the  annularis  only.  In  this  last 
family  Chauveau  describes  an  extra  origin  from  the  upper  end  of 
the  radius.  In  the  Tapir  (52.  54,  55)  there  are  slips  to  the  annu- 

laris and  minimus.  Murie  found  in  his  animal  (55;  three  muscles 

coming  from  the  external  condyle  in  addition  to  tin-  extensor 
communis,  two  of  these  went  to  the  annularis  ami  minimus  and 
one  to  the  minimus  only;  he  homologizes  the.se  muscles  with  the 
peroneals. 

In  the  Equidse  (56,  58,  '30;  the  muscle  i-  verj  small  and  has 
lost  its  condylar  attachment  and  slipped  down  to  the  external 
lateral  ligament  and  upper  part  of  radius  and  ulna.  lis  inser- 

tion is  into  the  proximal  phalanx  of  the  medius.  In  the  Rhino- 
ceros (63,  64)  the  insertion  is  into  the  medius  and  annularis. 

In  the  Hyrax  (67,  68)  there  were  tendons  for  the  annularis  and 
minimus,  the  annularis  going  to  the  proximal  phalanx  in  (67),  and 
to  the  head  of  the  metacarpal  according  to  Mivart  and  Murie 

(XXIV.)  in  (68).  In  Meckel's  specimen  (71)  there  was  only  one 
tendon,  which  went  to  the  proximal  phalanx  of  the  minimus. 

In  the  Elephant  the  muscle  rises  from  the  condyle  and  ulna 
(71.  78),  it  is  inserted  into  the  annularis  and  minimus  (7  1.  77  I  or 
into  the  minimus  alone  (78).  The  nerve-supply  is  from  the 
posterior  interosseous. 

■  Extensor  carpi  uhuvris]  also  called  posterior  ulnaris,  idnaris 
externus,  and  Jitxor  metacarpi  extemvts.  —  This  muscle  iu  the 
Ungulates  is  in  most  instances  a  powerful  flexor  of  the  carpus, 
and  passes  from  the  external  condyle  to  the  piriform  bone,  just 
before  which  it  often  joins  the  tendon  of  the  flexor  carpi  ulnari< ; 
it  also  usually  gives  off  a  slip  to  be  inserted  into  the  fourth  or 
fifth  metacarpal,  if  it  is  present;  The  muscle  is  well  developed 

in  the  Hippopotamus  (1,'S),  but  in  the  Suidae  (4,  5,  7,  11,  13.  14) 
it  is  small  and  in  some  cases  almost  entirely  tendinous.     In  the 
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Tragulida?  (20,  21,  23),  Cervida  (25,  26.  27.  28),  and  Bovidaa  (32, 
33,  34,  35,  36,  38,  39,  40,  41,  43,  48,  49)  it  is  very  well  marked 

and  forms  the  chief  flexor  ot'  the  carpus.  In  the  Tapir  (54)  it  is 
chiefly  inserted  into  the  metacarpal  hone  of  the  minimus.  In  the 
Equidae  (56,  58,  59,  61)  one  part  goes  as  usual  to  the  pisiform 
with  the  flexor  carpi  ulnaris,  the  other  is  inserted  into  the  rudi- 

mentary fourth  metacarpal.  In  the  Rhinoceros  (ij-'y)  it  is  figured 
but  not  described,  it  seems  to  he  largely  inserted  into  the  meta- 

carpal bone  of  the  annularis.  In  the  Hyrax  (67)  and  Elephant 
(74,77,78,79)  the  muscle,  though  still  an  important  tiexor,  is 
chiefly  inserted  into  the  metacarpal  of  the  minimus.  The  con- 

version of  this  muscle  from  an  extensor  to  a  flexor  is  correlated 

with  two  compensatory  changes  :  firstly,  the  extensor  carpi  radialis 
is  much  enlarged  and  does  all  the  extension  of  the  carpus;  secondly, 
the  tiexor  carpi  ulnaris  is  reduced  in  importance  and  its  olecranal 
head  is  often  absent. 

The  nerve-supply  is  the  posterior  interosseous  in  the  Pig,  Duiker- 
bok,  Sheep,  Hyrax,  and  Elephant. 

Supinator  brevis. — This  muscle  is  described  by  Bronn  as 
entirely  absent  in  the  Ungulata,  and  with  two  exceptions  we  can 

confirm  his  statement.  In  the  Pig  (A".)  Lesbres  found  it  once, 
and  Chauveau  (II.)  says  that  in  this  animal  it  is  extremely  thin. 

In  our  specimens  of  Suidae  (11,  14")  no  trace  ot  it  could  be  found. 
In  the  Hyrax  (68)  we  found  it  as  a  mere  tendon,  which  is  con- 

tinued into  the  superficial  plane  of  the  extensor  ossis  metacarpi 

pollicis ;  but  in  Mivart  and  Murie's  animal  (67)  there  is  no  men- 
tion of  it,  though  possibly  the  muscle  which  these  authors  describe 

as  supinator  longus  may,  in  reality,  be  supinator  brevis.  The 
muscle  was  so  aborted  that  we  could  trace  no  nerve  to  it. 

Extensor  ossis  metacarpi  pollicis. — In  the  Hippopotamus  ('■>) this  rises  from  the  shaft  of  the  ulna,  and  is  inserted  (1)  into  the 
radial  side  of  the  carpus. 

Tn  the  Suidae  (4,  5,  7.  'K  II.  13,  14)  it  is  small,  and  rises  from 
below  the  middle  of  both  forearm  bones  to  lie  inserted  into  the 

proximal  end  of  the  metacarpal  bone  of  the  index. 
In  the  Tragulida-  (20,  21.  22.  23)  it  rises  from  the  ulna,  and 

has  the  same  insertion  as  in  the  Suidae  ;  in  our  specimen  (21  |  it 

was  almost  entirely  tendinous,  bul  in  Kinberg's  (20)  seems  to  be 
well  developed,  since  il  rises  from  the  lower  half  of  the  ulna.  In 
the  Camelidae  (15,  16),  Cervidac  (26,  27,  28),  Giraffidae  (29),  and 
Bovidaa  (32,  33,36,  38,  39,  13,  18,  19)  u  is  inserted  into  the 
canon-bone  (3rd  and  it h  fused  metacarpals),  bul  sometimes  (26 
27,  28,  1(.()  a  sesamoid  hone  is  found,  in  its  tendon  which,  from 
careful  examination  of  the  Duiker-bok  (49),  we  believe  is  the 
vestige  of  the  index  metacarpal.  In  the  Tapir  (54,  55)  it  is 
well  developed,  rises  from  almost  the  whole  length  ol  the  radius 
and    ulna,   and    is    insetted    into   I  he   index    metacarpal.        In    the 
Horse,   Bronn  (VI.)  Bays  it    is  absent,   hut    Chauveau  (II.)  and 
Lesbres  (V.)  agree  that    it  is  present,  though  feeble,  and  inserted 
into  the  rudimentary  index  metacarpal.     Iii  the  Rhinoceros  (63, 
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04)  it  has  the  same  attachments,  but  in  63  an  extra  head  was 

found  coming  from  the  external  condyle  ;  there  is  just  a  possi- 
bility that  this  is  really  supinator  brevis. 

In  the  Hyrax  (07,  68,  71)  the  extensor  pollicis  is  large  and  is 
inserted  into  the  rudimentary  metacarpal  bone  of  the  pollex  :  in 
our  specimen,  as  we  have  mentioned  before,  the  supinator  brevis 
i<  continued  into  it,  and  this  we  think  may  account  fur  the 

condylar  head  in  Beddard  and  Treves's  Rhinoceros.  In  the 
Elephant  (74,  77,  78)  the  muscle  runs  from  the  radius  and  ulna 
to  the  metacarpal  bone  of  the  pollex.  and  in  78  to  that  ot  the 

index  also.  In  Paterson  and  Dun's  Elephant  (79)  the  muscle 
was  inserted  into  the  trapezium  and  1st  metacarpal.  The  nerve- 
Hupply  is  the  posterior  interosseous. 

Eostensores  primi  et  seeundi  internodii  pollicis. — The  only  record 
of  these  muscles  which  we  have  been  able  to  find  is  in  the 

Elephant  (74),  where  Miall  and  Greenwood  found  a  slip  from  the 
extensor  profundus  digitorum  going  to  the  pollex.  but  Ibis  was  not 
seen  in  77  or  78. 

Extensor  profundus  digitorum.  —  This  muscle  includes  the 
extensor  indicis.  In  the  Pig  (5,  6)  it  was  found  passing  from  the 
forearm  below  the  origin  of  the  ext.  oss.  metacarpi  to  the  index 
and  medius  digits,  but  we  did  not  find  it  in  our  Pig  (11  )  or 
Peccary  (14).  In  the  Elephant  (74,  77,  78)  there  is  one  tendon 
to  the  index.     In  no  other  ungulate  was  any  trace  of  it  found. 

Thenar  Muscles. — In  only  three  Ungulates  are  there  any  traces 
of  these  muscles.  In  the  Pig  (7)  Cuvier  and  Laurillard  figure  an 
abductor  indicis  which,  from  its  position,  may  be  an  abductor 
pollicis  which  has  shifted  its  insertion.  In  the  Hyrax  (<>7) 
Mivart  and  Murie  found  two  muscles,  possibly  abductor  and  flexor 
brevis;  in  our  specimen  (68)  there  was  only  one  rudimentary 
one,  while  Meckel  (71)  did  not  find  any  at  all.  In  the  Elephant 
(74)  Miall  and  Greenwood  found  a  muscle  running  from  the  <»s 
magnum  to  the  sesamoid  bone  on  the  pollex,  perhaps  a  flexor 
brevis  pollicis  :  while  Paterson  and  Dun  (7!*)  found  two  distinct 
muscles — an  abductor  rising  from  the  trapezium,  ami  a  flexor 
brevis  rising  by  two  heads,  from  the  trapezoid  and  the  shafl  of 
the  1st  metacarpal  respectively,  and  being  inserted  into  the 
sesamoid  bones  at  the  head  of  the  metacarpal.  Both  were  supplied 
by  the  median  nerve.  These  muscles  are  not  recorded  in  other 
Elephaurs,  nor  are  they  present  in  the  College  of  Surgeons 
specimen  (78). 

Hypoihenar  Muscles. — An  abductor  minimi  digiti  rising  from 
pisiform  is  present  in  the  following  animals  : — Hippopotamus  (  1  ). 

Pig  (4.  (i,  7,  11 ),  Peccary  (14).  Chevrotain  (20), "Water-Chevrotain 
(23)  (apparently).  Tapir  (55),  Rhinoceros  (03),  Hyrax  (<>7,  68), 
Elephant  (74,  77,  78,  7!»).  In  the  last  animal  (7'.M  there  is  also 
a  flexor  brevis  minimi  digiti. 

Oblique  Adductor  JJusrles. — This  layer  of  muscles  is  found  onlv 
in  the  Pig  (4,  0,  11,  14),  the  Chevrotain  (20),  and  the  Elephant 

(74,  71-1);  in  most  of  these  there  are  adductores  indicis  et  minimi, 
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but  in  (74)  only  an  adductor  minimi.  In  (79)  there  was  also  an 
adductor  quarti  digiti. 

Interossei  or  Flexores  breves. —  In  the  Pig  (4,  6),  Cbevrotain 
(20),  Water-Chevrofain  (23),  Tapir  (55),  and  Hyrax  (67,  68) 
there  are  four  double-headed  muscles  corresponding  to  those  of 
more  generalized  mammals.  In  the  Horse  (56,  57,  58)  there  are 
three,  but  Chauveau  points  out  that  the  one  belonging  to  the 

medius  has  been  transformed  into  the  '■  suspensory  ligament  "  of 
the  fetlock. 

In  the  Rhinoceros  (63)  Beddard  and  Treves  (XX.)  describe  four, 

but  there  are  only  three  toes,  and  in  their  figm-e  (fig.  5,  p.  1  5)  one 
muscle  labelled  interosseous  clearly  rises  from  the  pisiform,  and  is 
probably  an  abductor  minimi  which  has  shifted  its  attachment  to 
the  annularis.  In  the  Elephant  (71)  Miall  and  Greenwood 
describe  three  palmar  and  three  dorsal  interossei. 

In  the  Bovid»(32,  33,  3.1,  38,  39,  40,  49)  there  are  two  flexores 
breves,  but  they  are  entirely  ligamentous. 

Unfortunately,  we  know  very  little  definitely  about  the  nerve- 
supply  of  the  hand-muscles  of  the  Ungulates,  but  the  researches 
of  Paterson  and  Dun  make  us  suspect  that,  in  the  Elephant  at 
least,  the  median  nerve  plays  a  much  larger  part  than  it  does  in 
Man  and,  so  far  as  we  know,  most  other  mammals.  We  hope  that 
at  some  future  date  these  authors  will  publish  the  result  of  their 
dissections. 
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3.  On  the  Spermatophores  of  the  Earthworms  of  the  Genus 

Benhamia.     By  Frank  E.  Beddabd,  M.A.,  F.lt.S. 

[Received  November  19,  1901.] 

(Text-figures  92-94.) 

At  the  present  moment  little  is  known  of  the  spermatophores 
in  this  genus,  except  the  fact  that  they  occur  in  several  species. 
.vo  far  us  I  am  aware  the  following  is  the  extent  of  our  knowledge 
on  this  matter.  Dr.  Michaelsen  has  reported  upon  the  structure 
of  the  spermatophore  of  Benhamia  monticola?  in  the  following 

words  : — "Past  jede  der  untersuchten  Samentaschen  enthieli  eine 
grosse  Spermatophore,  die  den  groseten  Theil  des  Raumes  der 
Tasche  in  Anspruch  nahm.  Eine  solche  Spermatophore  hat  die 
Gestalt  einer  langhalsigen  Karaffe.  Der  Bauch  derselben  liegt 
in  deni  Hauptraum  der  Samentasche,  der  rohrenformige  Hals  in 
dem  Ausfiihrungsgang.  Das  aussere  Ende  des  Hakes  schien  bei 
den  herauspreparirten  Spermatophore  offen  zu  sein  ;  doch  isl  i  - 

moglich  das  ein  Verschluss  abgef alien  ist."  A  briefer  note  in  tli<- 
same  memoir  concerns  the  spermatophore  of  Benhamia  itiolemis. 

1  "Die  Regenwiirmer  Ost>Afrikas, "  in  Deutech-Ost-Afrika,  pp.  274  28,  pi.  i. figs.  1  &  4. 
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In  (he  spermatheca]  pouch  of  thai  species  is  found — "ein  fosterer, 
mit  hornartiger  Wandung  versehener  Korper,  den  ich  fiir  eine 

Spermatophore  halte."  Of  both  these  structures  are  figures  given. 
Finally  I  have  myself  called  attention  to  the  spermatophore  of  a 

species  of  Benhamia,  which  I  have  called  B.  moorei l.  This  sperma- 
tophore is  of  large  size  and  lies  chiefly  in  (he  long  and  thick 

muscular  duct  of  the  spermatheca.  1  have  recently  studied  the 
spermatopbores  in  a  new  species  of  the  genus  Benhamia  kindly 
collected  for  me  in  tropical  Eastern  Africa  by  Mr.  Austen,  and 

which  I  have  proposed  to  call  Benhamia  austeni'1.  The  Bpermato- 
phores  were  studied  in  situ  by  means  of  glycerine  preparations  of 

Text-fig.  92. 

M 

Text-fig.  93. 

m 

Text-fig.  92.-  -Spermatheca  of  Benhamia  austt  ni. 
A,  diverticulum ;  0,  B,  parts  of  spermatophore. 

Text-fig.  93.     Spermatheca  of  B  nhamia  atuteni  with  an  incompletely 
formed  sperinatopbore    I 

.\.  diyerticulura  of  apennatheca, 

the  Bpermathecse  mounted  entire  or  teased,  and  by  longitudinal 
sections  of  the  entire  spermatheca.  The  spermatheca?  of  this  spi  ciea 

text-fig.  92),  like  those  of  some  others,  cousisl  of  n  large 
thin-walled  sac,  which  is  divided  by  a  constriction  into  a  larger 

distal  and  a  -mallei-  proximal  portion.  The  latter  is  follow,  d  \>\  a 
thick- walled  duct  leading  to  the  exterior.  At  the  junction  of  the 
duel  with  the  -nailer  ol  the  thin-walled  pouches  open-  a  single 

P.Z.S    1901,  ii.  |.    197. 
-   Loo,  i  it,  p  200. 
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oval-contoured  diverticulum  by  means  of  a  short  and  slender  duct. 
The  latter,  as  is  the  rule  with  the  diverticula  of  the  Megascolicida*, 
is  tilled  with  a  felted  mass  of  spermatozoa.  In  no  one  instance 
out  of  the  many  spermathecae  which  I  have  examined  did  I  Hud 
an  entire  absence  of  spermatophores  ;  but  they  were  fully  developed 
in  but  few.  The  spermatophore  of  this  worm  lias  a  remarkable 

form  and  mode  of  origin.  The  muscular  duct  of  t  In-  spermatheca 
was  sometimes  quite  empty  of  any  traces  of  a  spermatophore.  In 
other  specimens  it  was  occupied  (see  text-fig.  92)  by  a  body  of 
apparently  chitinous  structure  and  of  a  trumpet-shape,  a<  is  shown 
in  the  figure  referred  to.  This  body  contains  a  lumen  which 
appears  to  be  open  at  both  ends.  The  upper  end  is  like  the  mouth 
of  a  trumpet,  and  is  wider  than  the  section  which  follows.  It  is 
closely  applied  to  the  walls  of  the  spermatheca,  and  its  shape  is 
indeed  an  expression  of  this  close  contact.  The  trumpet-shaped 
extremity  corresponds  to  the  widening  of  the  duct  to  form  the 

thin-walled  pouch  of  the  spermatheca ;  the  edges  of  the  sperma- 
tophore are  here  curved  outwards,  and  again  slightly  downwards. 

At  the  opposite  end  there  is  no  diminution  of  calibre  until  the 
very  end.  At  Ibis  extremity  the  spermatophore  ends  before  the 
end  of  the  spermatheca]  duct  in  which  it  lies,  and  apparently  h\ 
an  open  mouth,  as  is  figured  by  Michaelsen  in  the  spermatophore 
of  Benhamia  monticola.  A  closer  examination  of  this  trumpet  - 
shaped  or  quiver-shaped  tube,  by  compression  in  glycerine,  and  by 
sections  (text-fig.  !>4,  p.  7'»7),  enables  the  structure  to  be  seen. 
It  is  hardly  at  all  stained  by  the  carmine  which  was  used  ;  a  fact 
which  shows  its  likeness  to  chitin,  of  which  I  cannot  doubt  that 
it  is  formed.  It  has,  however,  a  definite  and  characteristic  minute 
structure.  The  walls  are  very  thick  in  the  shaft  region,  and  thin 
out  considerably  as  the  case  widens  out  to  form  the  trumpet- 
shaped  mouth  with  its  slightly-recurved  edges.  The  thick  part  of  the 
walls  consists  of  two  layers.  The  inner  layer  which  borders  upon 
the  lumen  appears  to  be  quite  structureless,  and  it  resembles 
exactly  the  thick  chitinous  lining  of  the  gizzard  of  earthworms. 
Outside  of  this  the  spermatophoral  walls  are  composed  of  a 
parallel  series  of  oblong  pieces  closely  adpressed,  but  tending  to 
come  apart  in  sections.  These  correspond,  1  take  it,  to  the 
individual  cells  of  the  lining  membrane  of  the  spermathecal  duct. 
The  separation  of  the  individual  contributions  of  these  cells  may 
ho  a  mark  of  fatigue,  so  to  speak,  on  the  part  of  the  cells  after 
throwing  out  the  abundant  matter  required  to  form  the  inner  half 
of  the  spermatophoral  case.  They  are  an  indication  that  the 

secretion  of  chitinous  matter  is  getting  less  active.  "When  the 
spermatophore  is  viewed  from  the  outside,  these  brick-like  con- 

stituents form  a  kind  of  mosaic  upon  its  surface.  I  have  found 
no  variation  in  the  form  of  this  half  of  the  spermatophore; 
indeed  the  identical  form  of  the  spermatheca  leaves  no  room  for 
variation.  It  must  be  noted  that  there  can  be  no  doubt  that  this 

chitinous  case  is  formed  where  it  is  found  :  it  is  altogether  too 
large  to  have  been  produced  by  the  thin  ducts  of  the  spermiducal 



1901. sPEUMAXOPHOEES  OF  BEMIAMIA. 

707 

glands  and  then  to  have  been  transferred  to  where  it  is  found. 
This  structure,  however,  is  not  all  of  the  Bpermatophore.  The 
fully-developed  spermatopliore  is  built  up  of  two  pieces,  of  which 
the  second  has  apparently  the  following  origin,  and  has  certainly 
the  following  characters.  Very  constantly  1  have  found  in  one 
or  other  (not  in  both)  division  of  the  sperm  at  heeal  pouch,  in  the 
thin-walled  portion  into  which  the  duel  expands  (or  rather  open-. 
for  the  minute  structure  of  the  two  divisions  is  different  1.  a  small 

cbiti nous  case.  This  appears  to  have  been  seen  and  figured  by 
Michaelsen  in  Benhamia  itiolensis.  The  structure  in  question  has 

an  outline  like  a  tear-drop  (see  text-fig.  93,  p.  7"-*>)  or  the  pendant 

Text-fie.  94. 

,Sp. 

etion  through  duel  of  sperumtheca  1  1'  li>  iihamin  austeni, jpermatophore  m  position. 

Sp.,  trail  of  spermatheca]  duct. 
' //..  chitinoue  wall  of  Bpermatophore. 

..I  a  cut  -glass  chandelier.  Ii  is  usually,  in  fact,  broader  ai  one  end  and 
narrower al  the  other,  winch  i>  widely  open.  This  small  chitinoua 
case  is  gorge  J  with  sperm,  and  it  has  been  Bomewbal  of  a  problem 
to  me  i"  understand  how  ii  is  that  the  sperm  remains  inside. 

I'or  in  many  instances  these  small  case-   were  so  widely  open   at 
the  bottom — at   the  end.  thai   is  to  say.  which  is  turned  toward-  the 

spermathecal   duct.     Why  the  sperm   is  not   Bhed  through    beer 
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force  of  gravity,  if  for  no  other  reason,  is  impossible  for  me  to 
explain.  The  fact  that  these  small  cases  are  found  in  both  the 
upper,  larger,  and  the  lower,  smaller,  half  of  the  spermathecal 
pouch  seems  to  me  to  show  that  they  are  formed  in  the  first-named 
division  of  the  spermatheca,  and  gradually  make  their  way  down- 

wards. The  cells  which  line  the  spermathecal  pouch  are  tall  and 
columnar,  and  may  easily  be  responsible  for  the  formation  of  the 
chitinoue  case,  though  I  have  no  positive  facts  at  my  disposal 
which  allow  me  to  assert  this  mode  of  origin  for  the  oases.  The 
case  itself  does  not  show  the  complication  of  structure  that  is 
exhibited  by  the  quiver-like  case  within  the  duct  of  the  sperma- 

theca. It  is  uot  thick,  and  shows  no  structure  except  some 
stratification.  Now  so  far  L  have  mentioned  no  connection 

between  the  small  pear-shaped  chitinoue  cases  found  in  the 
spermathecal  pouch  and  the  large  long  case  found  in  the  sperma- 

thecal duct.  There  is,  however,  a  connection  which  is  in  my 
opinion  quite  extraordinary.  In  specimens  with  what  I  consider 

to  be  fully-formed  spermatophores,  the  top  of  the  lower  case,  its 
trumpet-shaped  funnel,  is  plugged  by  these  small  pear-shaped 
cases,  by  one  of  them  at  least,  which,  as  it  is  pear-shaped  and  as 
the  mouth  of  the  trumpet-like  case  gradually  diminishes  in  calibre. 
completely  closes  its  orifice,  and  possibly  tits  in  and  remains  in 
position  by  the  simple  process  of  being  jambed  tight  within  the  tube. 
In  any  case  1  have  (as  is  shown  in  text-tig.  i»^,  p.  705)  found  the 
two  in  this  juxtaposition.  Il  seems  to  me  that  the  small  sperm- 
holding  case  gradually  falls  down,  and  therefore  must  end  by 
falling  into  the  widely  open  mouth  of  the  chitinous  tube  below, 
as  that  tube  completely  blocks  the  orifice  of  the  spermatheca. 
It  exactly  suggests  a  cup  and  ball. 

I  can  see  no  other  interpretation  of  the  facts  at  my  disposal 
than  that  which  has  been  suggested.  But  in  any  case  we  have 
here,  as  apparently  in  other  species  of  Benhamia,  a  spermatophore 
undoubtedly  formed  in  the  spermatheca,  and  not  possibly  to  he 
accounted  for  by  ihe  activity  of  the  glandular  epithelium  of  the 
spermiducal  glands ;  that  is  to  say,  the  moulding  at  least  must  be 
accomplished  within  the  spermatheca,  though  it  is  conceivable  that 
the  material  may  be  derived  from  the  spermiducal  glands,  lint 
even  this  amount  of  share  appears  !o  me  to  be  doubtful  by  reason 
of  the  apparent  correspondence  of  the  outer  layer  of  the  sperina- 
tophoral  case  with  the  epithelium  of  the  spermathecal  duct. 
What  i<  the  ultimate  fate  of  these  spermatophores  must  for  the 
present  be  left  undetermined.  They  have  never  been  observed 
adherent  to  the  body  externally  as  in  ihe  case  of  the  Lumbricicla- 
and  the  Geoscolecid  genus  Alma.  If  they  are  transferred  to  the 
cocoon  along  with  the  ripe  ova, the  formation  of  such  an  elaborate 
case  appears  to  be  a  work  of  unnecessary  activity.  The  unprotected 
sperm  could,  one  would  be  disposed  to  consider,  be  conveyed 
thither  without  any  difficulty  or  risk  of  lo^<.  We  are,  however, 
totally  unacquainted  with  the  mode  of  copulation  and  fertilization 
of  these  Annelids.     The  occurrence  of  spermatophores  in   those 
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earthworms    which    do    not    possess    sperniathecae   is  intelligible 
enough,  as  some  place  is  required  tor  the  storage  of  sperm,  and 
the  male  ducts  are  not  furnishe  1  with  glandular  or  atrial  appendices 
oE  sufficient  roominess  to  enclose  the  liberated  sperm.  The 

question,  however,  raises  the  larger  question  of  the  meaning  and 
homologies  of  the  spermathecae,  which  is  one  that  is  hardly  ripe 
for  discussion  at  present. 

I.  Further  Notes  on  the  African  Batraehians  Tricho- 

batrachus  and  Gampsosteonyx.  By  G.  A.  Boulenoi  k, 

P.R.S. 

[Received  November  19,  l'JOl.] 

(Plate  XXXVIII.) 

Since  the  publication,  in  the  Society's  Proceedings ',  of  the  account 
of  the  Batraehians  and  Reptiles  obtained  in  the  Gaboon  district  by 
.Mr.  (f.  L.  Bates,  further  collect  inns  have  been  received  at  the 

Natural  History  Museum,  made  by  that  energetic  collector  in 
the  same  district  and  also  in  the  Bulu  Country,  Camaroons. 

Among  the  Batraehians  sent  from  the  latter  country,  [  was  happy 

to  find  further  examples  of  fiie  two  Progs  which  have  been  de- 
scribed as  Trichobatrachus  robustus  and  Gampsosteonyx  batesi,  the 

former  upon  two  specimens,  the  latter  upon  a  single  one,  and  this 
fresh  material  adds  much  to  our  knowledge  of  these  extraordinary 
Batraehians. 

Trichobatrachus  is  now  represented  by  seven  further  specimens. 
With  reference  to  the  villose  dermal  papillae,  from  which  the  name 

is  derived,  I  observed  in  the  original  description  that  L  suspected  it 
to  be  a  mere  seasonal  peculiarity,  which,  far  from  being  a  nuptial 
attribute  of  the  males,  as  one  might  have  been  inclined  to  suppose 
from  analogy  with  various  fishes,  is  more  strongly  developed  in 
the  female  than  in  the  male.  Dr.  Gadow,  who,  with  the  assist- 

ance of  Mr.  F.  F.  Laidlaw,  has  since  made  an  examination  of  the 

histological  structure  of  these  hair-like  appendages,  remarks  '  that 
they  consist  of  finger-shaped   prolongations  of  the  skin  with   an 
avis    df    fibrOUS   connective    tissue    which    is    a    little    denser    than 

the  neighbouring  skin  :  small,  very  insignificant  blood-vessels  and 

lymph-spaces  are  present,  but  no  nerves  or  nerve-terminations 
could  be  detected  ;  the_\  are  therefore  not  sensory  organs.  We 
|Mis>es-  in  i  clue  whatever  to  I  heir  physiological  signification.     Now, 
of    tie-    five    adult    leu     specimens,  two   are    males    and    three    are 

females,  evidently  obtained  during  the  breeding-season,  as  evidenced 
by  the  nuptial  asperities  on  the  inner  finger  of  the  males  and  by 
the  state  of  the  oviducts  of  one  of  the  females,  filled  with  verj 

large  ova  '  millim.  in  diameter;  and  these  mah^  have  the  hair-like 

1   P.Z  8,  1900,  \>.  133. 
•  Anat  An/,  nmm.  1900,  p. 
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papilla?  much  more  developed  than  in  the  original  specimens,  whilst 
the  females  show  no  trace  of  them.  The  larger  male,  which  is 

figured  here  (PI.  XXXVIII.  fig.  1),  measures  10"  millim.  from 
snout  to  vent,  and  the  villosities  measure  up  to  7  millim.  on  the  sides 
of  the  body,  5  on  the  sides  of  the  thighs  ;  the  second  male  measures 
100  millim.  from  snout  to  vent,  and  the  villosities  of  the  body 

and  thighs  1.")  and  12  millim.  respectively.  I  have  also  ascertained 
thai  the  claw-sbaped  phalanx  of  the  toes  is  present  as  in  Oamps- 
osteonyx,  but  does  not  always  project  through  the  skin. 

Four  specimens  of  Gam/psosteonyv  were  obtained  in  the  Bui u 
Country.  These  further  substantiate  the  comparison  which  1 

established  between  the  exposed  extremity  of  the  claw-like  phalanx 
of  the  toes  and  the  end  of  the  ribs  in  Pleurodeles,  since  here  like- 

wise the  character  is  not  an  attribute  of  all  individuals;  in  two 

out  of  the  five  specimens  examined,  the  curious  conformation  could 

not  be  detected  externally.  One  of  these  specimens  1  have  had 
prepared  as  a  skeleton,  and,  to  my  great  surprise,  it  was  found 

that  distally  and  dorsally  to  the  "claw  "  there  is  a  small  detached 
ossification,  which  is  also  well  shown  in  a  sciagraph  of  another 
specimen,  kindly  taken  for  me  by  Mr.  Gardiner,  to  whom  1  am 
indebted  for  similar  favours  in  the  past.  This  unique  feature  is  a 

great  puzzle.  Is  it  to  be  looked  upon  simply  as  an  additional 
ossicle,  or  are  we  to  assume  that  the  intercalary  ossification  which 
occurs  between  the  penultimate  and  distal  phalanges  of  many 
Banid  geuera  has  here  attained  an  exceptional  hypertrophy,  whilst 

the  distal  has  undergone  atrophy?  Another  very  peculiar  feature 

of  the  limb-skeleton  of  Gampsosteonyx  is  the  presence  of  large 

sesamoid  bones  under  the  articulations  of  tin-  metacarpals  with 
the  hasal  phalanges  of  all  four  fingers  and  of  the  first  and  second 

phalanges  of  the  two  outer  fingers.  Smaller  sesamoid  bones  are 
present  in  the  pes.  The  number  of  phalanges  in  the  man  us  is 
the  same  as  in  Sana,  viz.  2,  2,  3,  3.  The  whole  skeleton  is  typically 

Ranid,  but  the  so-called  sternum  is  only  strongly  calcified,  not 
bearing  a  true  bony  style,  as  stated  in  the  original  description; 
the  omosternum,  on  the  other  hand,  is  supported  by  a  bony 
style,  which  is  forked  at  the  base. 

A.8  in  Trichobatrachug,  the  ova  are  of  great  size.  A  female 

measuring  80  millim.  from  snout  to  vent  contains  about  15  ripe 
ova  on  the  right  side  and  30  on  the  left,  each  measuring  4  millim. 
in  diameter.  A  breeding  male,  measuring  52  millim.  from  snout 

in  rent,  is  provided  with  an  internal  gular  vocal  sac,  and  the  inner 
surface  of  the  inner  metacarpal  joint  is  covered  with  a  black  layer 
formed  of  crowded  minute  horny  asperities. 

EXPLANATION  OF  PLATE  XXXVIII. 

Fig,  I.    Vrichobatrtichm  robusttts,  breeding  mule 
2    Gampsosteonyxbatesi,  lower  ;is]>ec'  of  skeleton  <>t  right  maims,  xl'2. 3.   Side  view  of  skeleton  of  left  foot  of  same,   xH. 
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5.  On  some  Butterflies  from  St.  Lucia,  W.  Indies,  collected 

by  Major  A.  H.  Cowie.  R.E.,  F.Z.S.  By  Arthur  G. 
Butler,  Ph.D.,  F.L.S.,  F.Z.S.,  fee. 

[Received  November  20,  1901.] 

The  collection  of  which  the  following  i-  an  account  was  for- 
warded to  me  by  our  Secretary  on  September  4th  of  the  present 

year,  with  a  request  that  F  would  send  him  a  list  of  the  species  for 
publication. 

The  series  of  insects  forwarded  consists  of  149  Butterflies, 

2  Moths,  a  Locust.  2  Dragon  Hies,  and  an  Ant-linn.  The  .Moths 
are  identified  by  sir  George  Eampson  as  Mulelocha  sp.  and  Ther- 
mesia  gemmatalis.  Respecting  the  Orthoptera  and  Neuroptera, 

Mr.  W.  P.  Kirby  reports  that  "  they  are  all  widely  distributed 
species  in  Tropical  America,  except  Myrmeleon  leachii,  which 

appears  to  be  confined  to  the  West  Indies." 
Obthopteba  i  Fam.  Phasgonuridse). 

Gonocephafau  maeropterus  Redtenbacher,  Verb.,  z.-b.  (r.  Wien, 
xli.  p.  402  1 1891). 

Neuboptbba  (Fam.  Libellulidse). 

Trithemia  umbrata  (Libellula  t*.)Liun.  S.  N.  x.  1.  p.  .345 ( 1 7">s ). 
i  Fam.  Myrmeleonidse). 

Myrmeleon  ls</c?iii  (Formicaleol.)  Guilding,  T.  Linn.  S.  Lond.xvi. 
p.  49.     Originally  described  from   St.  Vincent.      It  also  occurs  in 
Bermuda  and  Jamaica,  and  doubtless  in  other  islands." 

The  Butterflies  now  sent  by  Major  A.  11.  Cowie.  R.E.,  F.Z.S., 
cuiisist  of  examples  of  twenty-one  species,  of  which  one — Cystitu  ura 
cowiana — is  new.  There  seems  to  be  a  considerable  resemblance 

between  the  Butterfly-fauna  of  this  island  and  that  of  Dominica. 
The  following  is  a  list  of  the  Butterflies  : — 

Xwil'HAJ.ID.i:. 

1.  AlNOSIA  Ala  II  ll'l'i  s,  \ar.   StEGALIPPE  Jliibn. 

The  specimens  Bhow  considerable  variation  in  the  black 
bordering  to  1  he  veins. 

2.  I'i.ij  i-  <.i.\m\  i  \  \  (  Yam. 

Both   Bexes   agreeing    perfectly   with   those   Prom    other   Wesl 
I  ndian  island-. 

:;.    \s\ktia  lAimii'ii  i:  Linn.,  and  var.  8ATUBATA  Stgr. 

Judging  from  analogy  the  variety  named  by  Staudinger  should 
be  the  wet  phase  of  the  Bpecies;  those  received  in  the  presenl 
collection  are  ral  her  Lntermndiate  in  character,  the  orange  suffusion 
mi  the  'inter  area-  of  the  wings  being  verj  slightly  indicated, 
though  the   markings   below  arc  well-defined  and  the  ocelli  large 
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and  distinct.  I  am  inclined  to  conclude  therefore  that  such  differ- 

ences as  occur  in  St.  Lucia  may  be  purely  varietal  and  not  subject 
to  seasonal  influence. 

4.  Marpesia  peleus  Sulzer. 

5.  Cystineuba  cowiana  (new  species). 

6.  Dioxe  yajsiMjM  Linn. 

This  appears  to  be  very  common  in  the  island. 

7.  1)io>te  jllia  Fabr. 

LtCXNIDJE. 

8.  Syxtarucus  cassius  Cram. 

The  New  World  forms  of  Syntarucus  differ  from  those  of  the 
Old  World  in  the  absence  of  a  tail  to  the  secondaries,  bul  in  all 

other  structural  characters  they  agree  :  the  general  pattern  is  very 
similar  ;  and,  if  all  the  forms  referred  to  S.  cassius  are  really 
modifications  of  one  species,  the  variability  of  that  butterfly  must 

be  cpiite  equal  to  that  of  S.  U  Heanus.  I  have  not,  however,  seen  any 
Continental  examples  so  boldly  marked  or  with  so  few  bands  on 

the  under  surface  of  the  primaries  as  in  the  examples  occurring  in 
St.  Lucia  and  Dominica. 

9.  Chilades  iiaxxo  Stoll. 

I  have  been  unable  to  find  any  structural  difference  between  the 

Old  and  New  World  forms  of  tins  genus. 

In.  Caleicista  saeoxa  2  Hew  its 

The  genus  Callicista  was  founded  by  Grote  for  a  little  group  of 

hairy -eyed  Theclina  of  dull  colouring,  the  males  of  which  show  a 
conspicuous  black  sexual  brand  at  the  end  of  the  discoidal  cell  of 
primaries:  the  first  two  subcostal  branches  of  these  wings  are 
emitted  well  before  the  end  of  the  cell,  the  third  branch  and  the 

upper  radial  being  emitted  almost  from  one  point  at  the  superior 

angle  of  the  cell. 

Papilioxid.e. 

1 1.  Tebias  VEXLS1A  Boisd, 

A  common  species  both  in  !St.  Lucia  and  Dominica. 

12.  Caeeidryas  senile  var.  Fabr. 

The  West  Indian  form  appears  constantly  to  differ  at  all  seasons 
from  typical  C.  sennit  $  in  the  smaller  marginal  spots  and  absence 

of  the  biangulated  discal  series  of  the  primaries  on  the  upper 
surface  :  that  sex  also  seems  to  be  invariably  either  sulphur-yellow 
or  whitish,  occasionally  with  a  weak  bullish  tinge,  but  never  golden 
yellow  as  in  some  females  of  C.  senna/.  I  doubt,  however,  whether 

the  dry  phase  of  the  West  Indian  form  can  be  separated  from 

C.  drga,  the  dry  phase  of  ('.  sennce. 
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This  is  the  only  species  of  the  group  in  the  present  consignment, 
hut  one  previously  sent  included  three  other  species  belonging  to 
as  many  genera.  A  list  of  all  the  additional  species  then  received 
will  he  added  at  the  end  of  the  present  paper. 

lb1.  Pibbis  phileta  Fabr.,  vara,  eubotea  Grodart  & evonlma Boisd. 
14.  (tLutopurissa  pobti  liutl. 

A  male  of  the  dry  phase  in  poor  condition. 

15.  Paptt.io  xenodamas  Hiibn. 

Hespebiidjb. 

It!.   Eudamus  pboteus  Linn. 

17.  Eudamus  SANTJAGD  Lucas. 

18.  Pybsus  sykicutus  Fabr. 

19.  HxiiBPHILA  phyleus  Drury. 

20.  Catla  bayola  Grodin. 

21.  Calpodbs  ethlius  Cram. 

New  Species. 

CrsnwBUBA  cowiama,  sp.  n. 

Nearest  to  0.  cana,  from  which  it  differs  constantly  in  the  fact 

that  the  broad  white  licit  across  the  disk  of  the  primaries  '  is 
represented  by  a  trifid  oblique  bar  beyond  the  cell  :  an  ill-defined 
conical  belt  crossed  and  interrupted  by  the  median  branches  ;  and 
a  discal  scries  of  small  spots  varying  in  number,  sometimes  reduced 
to  three  on  the  upper  surface  of  the  female  :  on  the  upper  surface 
of  the  secondaries  the  broad  central  belt  is  ochraceous  excepting 
above  the  subcostal  vein,  ami  the  white  licit  which  follows  it  i- 
much  divided  up  by  the  nervures  or  suffused  with  fuscous;  on 
the  under  surface  the  reduction  to  spots  of  the  white  belt  of  the 
primaries  represents  the  chief  difference  between  the  two  species. 
Expanse  of  wings   14—52  nun. 

St.  Lucia  and  Trinidad.     B.M. 

Had  we  only  possessed  one  or  two  examples  of  this  species,  I 
should  have  thought  it  possible  that  it  might  be  a  variety  of 
C.cana;  but  Major  Com ie  sends  seven  examples  (one  shattered), 
and  we  previously  possessed  four  from  Trinidad  ;  it  thus  becomes 

clear  that  we  have  to  do  herewith  a  constant  We-1  Indian  type 
related  to  but  dial  inct  from  ( '.  cana. 

Specimens  of  the  following  additional  species,  mostly  in  poor 
condition,  bad  been  previously  received  through  our  Secretary  from 
St.  Lucia. 

1  The  while  marking!  en  tin-  upper  mrfi   are  sometime*  obliterated  in  the 
female,  l>ut  on  tli«-  under  surface  thei  are  always  distinct. 
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Nymphalidje. 

22.  Pyrameis  CARMJI  Linn. 

23.  Hypolimsas  misippus  Linn. 

24.  Cymatogbamma  domintcana  Godin.     (A  mere  fragment.) 

25.  Aganjsthos  odius  Fabr. 

26.  Dionb  juno  Cram. 

Papilioxid.k. 

27.  Rhabdodeyas  trite  Linn. 

28.  Ph(ebis  agarithe  Boisd. 

29.  Aphbissa  statira  var.  Cram. 

30.  Papilio  piranthfs  Cram. 

6.  On  the  Spawn  and  Young  of  a  Polycluete  Worm  of  the 

Genus  Marphysa.  By  L.  A.  Borkadaile,  M.A.  F.Z.S., 

Lecturer  in  Natural  Sciences  at  Selwyn  College,  Cam- 

bridge. 
[Received  July  27,  1901.] 

(Plate  XXXIX.1) 

The  Jafna  district  in  the  extreme  north  of  Ceylon  presents  a 
striking  contrast  to  the  rest  of  the  island.  Instead  of  the  rainy 
hills  of  the  south  central  districts,  the  jungle  of  the  centre,  or 

the  swampy  plains  of  the  south  and  west,  all  equally  covered  with 
luxuriant  vegetation,  there  are  here  Hat,  dry,  sandy  plains  of 
coral-limestone,  endowed  with  the  lowest  rainfall  in  the  island 

and  hearing  a  scanty  growth  of  palmyra-palms,  Ricinus-bushea, 
aloes,  and  cactus.  These  plains  ure  intersected  by  a  system  of 

shallow  salt-water  lagoons,  communicating  with  the  sea  at  three 

points  only — on  the  west  at  Jafna.  on  the  east  at  Chundikiilam. 
and  on  the  north  near  the  little  native  village  of  Tondimanar. 

From  the  Tondimanar  entrance  a  lagoon  runs  southward  for 

some  half-dozen  miles  inland  and  then  breaks  into  two  arms, 

extending  south-east  and  south-west  at  an  obtuse  angle.  The 
western  arm  finally  ends  by  joining  the  large  expanse  of  water 

south-east  of  Jafna,  which,  opening  to  the  sea  both  on  the  east 
and  on  the  west,  makes  the  Jafna  district  an  island.  The  seaward 

opening  at  Tondimanar  is  narrow  and  is  almost  closed  by  a  sand- 
hank  at  low  tide.  At  high  water  there  is  free  communication,  and 
the  level  of  the  lagoon  of  course  rises  and  falls  with  that  of  the 
sea,  the  water  running  out  with  a  strong  current  at  the  ebb.  The 
bottom  is  of  white  sandy  mud  covering  darker  greyish  mud,  with 
patches  of  weed  in  parts.  The  depth  at  low  water  is  nowhere 
more  than  three  feet. 

1  For  explanation  of  the  Plate,  see  p.  7-0. 
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In  the  month  of  May,  1899,  I  spent  a  fortnight  at  Kan- 
kesanturai,  a  small  native  town  situated  on  the  north  coast  live  or 

six  miles  west  of  Tondimanar.  From  here  it  was  easy  to  reach 

the  lagoon  at  its  southward  entrance,  and  I  naturally  made 
excursions  thither,  exploring  the  shallow  waters  on  a  native  raft 
or  catamaran.  Punting  along  in  one  of  these,  with  the  midday 

sun  blazing  overhead  and  the  wafer  swirling  up,  hoi  and  salt  and 
stinging  to  the  ankles,  between  the  logs  of  the  raft,  my  attention 

was  caught  by  large  numbers  of  little  pear-shaped  masses  of  jelly, 
attached  to  the  bottom  by  their  narrow  ends  and  swinging  to  and 
fro  with  the  movements  of  the  water.  The  native  fishermen  told 

me  that  these  were  "  the  eggs  of  prawns,"'  indicating  a  species  of 
P,  mil's  which  is  common  in  the  sea  near  the  mouth  of  the  lagoon, 
and  enters  the  latter  at  high  tide,  and  of  course  no  subsequent 
demonstration  was  of  the  least  avail  to  shake  this  belief,  which  is 

entirely  erroneous.  Digging  in  the  sandy  bottom  reveals  the  fact 

that  the  objects  in  question  are  spawn-masses  of  a  polychaete  worm 

of  the  genus  Marphysa1,  which  lies  in  its  burrow  -  in  the  sand 
head  downwards  and  sets  free  its  eggs.  These,  with  the  jelly  in 

which  they  are  imbedded,  pass  upwards  and  form  the  pear-shaped 
mass. 

The  fully -formed  spawn-mass  (PI.  XXXJX.  tig.  1)  is  about 
four  inches  in  length,  of  which  more  than  one  inch  is  due  to  the 
stalk.  It  consists  of  a  colourless  translucent  mucus,  in  which 

are  imbedded  small  yellowish  egos,  the  whole  being  covered  with 
a  delicate  transparent  pellicle.  How  this  pellicle  is  formed  I  did 
not  discover,  but  would  suggest  that  if  is  due  to  some  change 

undergone  by  the  surface-layer  of  the  mucus.  When  it  is  torn 
the  enclosed  substance  has  a  tendency  to  bulge  nut.  as  though  it 
were  under  a  slight  tension  within  (PI.  XXX  IX.  fig.  2).  The  end 
of  the  stalk,  which  is  inserted  into,  and  fills,  the  opening  of  the 
burrow,  contains  a  blackish  or  greenish  mass  of  oval  pellets,  which 
seem  to  be  the  dung  of  the  worm.  The  mucus,  which  is  not 

divided  into  areas  corresponding  to  the  eggs,  appears  structureless 
under  the  microscope  and  contains  numerous  Infusorians.  The 

enclosed  eggs  and  young  are  in  various  stages,  i  he  older  ones  being 

generally  on  tin-  outside  and  at  the  free  end  of  the  mass. 

1  Owing  to  an  unfortunate  accident  oa  portion  of  mj  material  on  the  waj 
from  Oeylon  td  England,  only  one  damaged  Bpecimen  of  this  worm  is  in  my 
possession.  Dr.  A.  Willej  has  kindrj  identified  his  for  me  as  a  Bpecies  of 
Marphysa  allied  to,  or  identical  with,  .V.  teretmscuUt,  Schmarda.  Similar 
spawn-masses  are  also  found  in  the  lagoon  at  .MimlMiiuii  the  Band-flat  at  the 
south  end,  in  a  spot  where  the  conditions  are  not  unlike  those  at  Tondimanar 
hi  some  respect*  namely,  in  thai  there  i-  a  shallow  Bheel  of  water,  fully 

exposed  i"  the  Bun's  rays,  with  a  Bandy  bottom  and  with  hut  a  narron  opening 
I,,  the  gea      A  few  Bpawn-masseB  were  found  on  a  stretoh  of  Band  just  outside 
the  bar  of  the  Tondimanar  lagoon,  bill    I  did   not      el  with  them  either  al 
Kankesanturai  or  on  the  south  coast  of  Oeylon, 

l  hi-  burrow,  which  extends  t<>  uorne  distance  in  tin'  sand,  lb  perfectly 
definite  hut   ha-  net   rerj  strong  »all-.      In  it   there  are  often  n>  be  found, 
besides  the   Marphyna,H\   imena  of  a   small   Nereid   dotal]   allied  to  Utreit 
i„.  ,■;  ,, , ,-  <  (rube,  I  B67. 
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Several  of  these  8 pawn-masses  wen-  brought  in  a  vessel  of  water 
to  the  rest-house  at  Kankesanturai,  where,  when  they  had  been 
placed  in  shallow  glass  dishes,  u  number  of  larvae  hatched  out  of 

them  and  passed  through  the  successive  stages  of  their  develop- 
ment until,  as  T  was  on  the  point  of  leaving  for  the  south  of  the 

island,  the  observations  were  unfortunately  broken  olf.  The 

progress  of  the  larva?  was,  however,  so  rapid  that,  starting  as 
spherical  ciliated  objects,  they  had,  in  the  few  days  during  which 

they  were  under  observation,  assumed  a  completely  worm-like 
appearance.  Their  history,  which  I.  propose  to  describe  in  as 

great  detail  as  my  information  will  allow  ',  shows  an  interesting 
feature  in  the  secretion  by  the  larvae,  after  they  have  for  some 
time  been  free-swimming,  of  a  second  mucous  matrix,  in  which 
they  live  gregariously,  much  as  some  caterpillars  do  in  the  web 
which  they  spin. 

1.  The  youngest  embryo  observed  (  PI.  XXXIX.  fig.  3)  was  very 

nearly  spherical  in  shape,  about  "2  mm.  in  diameter,  without  eye- 
spots  or  cilia,  and  almost  filled  with  a  mass — presumably  endo- 
dermal — of  protoplasm  containing  yolky  granules  and  droplets. 
Viewed  with  reflected  light,  this  mass  was  yellow  while  the  outer 

layer  was  white.  The  whole  was  enclosed  in  a  thick  radially- 
striated  membrane. 

2.  To  these  succeeds  a  stage  (PI.  XXXI X.  fig.  4)  in  which  the 

young,  while  still  enclosed  in  the  spawn-mass,  develop  two  eye- 
spots  in  the  anterior  half  of  the  sphere  and  a  complete  covering  of 
cilia,  by  means  of  which  they  rotate  in  the  mucus.  The  cuticle 

is  thinner  and  its  striation  is  less  obvious.  This  "  atrochal "  or 

"  holotrochal  "  stage  resembles  the  pelagic  larva  described  by 
(Crohn  and  Schneider  (5)  as  probably  belonging  to  a  Eunicid. 
The  body  of  the  latter  larva,  however,  was  more  elongate,  and 

the  apical  tuft  longer. 

.">.  A!  the  liatching-stage  the  young  larva  (PI.  XXX  IX.  fig.  .3) 
is  oval,  with  a  broad  anterior  end  and  a  somewhat  narrower  hinder 

end.  Kouncl  its  middle  is  a  broad  ciliated  band,  separated  by  a 
narrow  gap  from  a  tuft  of  longer  cilia  at  the  apical  pole  and  by 

a  wider  gap  from  a  patch  of  medium  length  at  the  hinder  end. 

These  are  the  characters  of  Haecker's  "  Prototrochophora,"  which 
thus  follows  an  atrochal  stage  in  the  present  instance.  In  front, 

just  within  the  anterior  boundary  of  the  ciliated  band,  is  on  each 

side  a  conical  black  eye-spot,  with  the  apex  of  the  cone  directed 
backwards  and  inwards  and  its  base  hollowed  for  the  reception  of 

the — as  yet  indistinct — refractive  body.  The  greater  part  of  the 
interior  of  the  body  is  filled  by  a  yolky  mass — the  rudiment  of  the 
future  mid-gut, —  but  at  each  end  i*  a  clearer  granular  area.  The 
mid-gut  rudiment  projects  backwards  in  the  axial  line  towards 
the  anal  region,  with  which  it  seems  to  be  already  in  connection 

by  a  narrow  non-yolky  passage,  although,  as  no  outward  opening 

1  The  same  accident  which  deprived  me  of  specimens  <>i  the  aduil  worm 
having  also  destroyed  my  preserved  material  of  the  developmental  stages,  f  am 
nni  I'l'-   t"    ileal  with   any  but   the   outward    features    of  the  young   and   those 
which  may  lie  seen,  when  they  are  mounted  whole,  as  transparent  objects. 
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caii  be  seen,  this  passage  is  probably  only  the  space  between  the 
masses  of  mesoblast.  A  clearer  area  of  squarish  shape  marks  the 

position  of  the  fore-gut. 
The  mouth  cannot  yet  be  seen  in  a  surface  view ,  and  its  relation 

to  the  filiated  band  is  therefore  uncertain,  but  the  fore  gut  rudi- 
ment stands  in  the  middle  of  the  band. 

On  each  side  of  the  backward  projection  of  the  mid-gut  rudi- 
ment is  a  space  in  which  the  first  seta-sac  will  shortly  arise. 

Behind  this,  on  each  side  of  the  anal  site,  is  a  small  mass  of  meso- 
blast, in  the  middle  of  which  lies  a  rounded  object,  perhaps  a 

pole-cell.  The  larvae  now  work  their  way  out  of  the  mass  of 
mucus,  and  swim  about  in  a  lively  manner  in  the  surrounding 
water  by  means  of  their  cilia. 

4.  Very  shortly  after  hatching  (PI.  XXXIX.  tig.  f.)  the  first 
pair  of  seta-sacs  appear  towards  the  hinder  end  of  the  body.  The 
setae  are  at  first  only  two  in  number  and  of  simple  form,  one  pointed 
at  the  end  and  the  other  somewhat  blunter. 

5.  To  these  two  seta?  there  is  added,  in  the  course  of  an  hour  or 
two,  a  third  of  a  different  form.  This  is  a  compound  seta,  having 
at  its  free  end  an  oval  swelling,  flattened  at  one  side,  and  bearing 
on  the  flattened  surface  a  triangular  end-joint,  articulated  to  the 
seta  by  one  angle  of  its  base.  When  placed  under  a  coverslip 

the  larva)  now  show  movements  of  the  body  of  an  "  euglenoid  '' 
nature,  and  protrude  the  seta?  on  a  parapodium-like  prominence, 
which,  however,  is  very  contractile  and  can  be  completely  with- 

drawn. The  form  of  the  body  is  already  more  elongate  than  at 
batching,  owing  to  the  gradual  lengthening  of  the  region  between 
the  main  band  of  cilia  and  the  perianal  patch.  It  is  in  this  region 
that  the  successive  bundles  of  setae  will  arise,  the  latest  always  at 
the  hind  end.  As  this  process  continues,  the  ciliated  hand  becomes 
narrower  and  narrower,  both  absolutely  and  relatively  to  the  whole 

length  of  the  body,  and  is  thus  less  and  less  efficient  as  an  organ 
of  locomotion. 

6.  About  eighteen  hours  after  hatching1  (PI.  XXXIX.  fig.  7) 
a  second  pair  of  seta-sacs  appears  behind  the  first,  with  a  single 
seta  in  each.  This  seta  is  of  the  same  compound  form  as  the 
third  one  of  the  anterior  sac.  The  body  is  steadily  elongating, 
and  the  hind  end  is  now  no  longer  rounded  but  truncal ed.  The 
larvffi  begin  to  show  a  preference  for  the  sides  and  bottom  of  the 
vessel,  and  have  a  power  of  adherence  to  objects  due,  as  it  seems, 
to  the  secretion  of  a  sticky  mucus  by  the  epidermis,  which  contains 
numerous  unicellular  glands  for  this  purpose.      They  show  a  strong 
tendency  to  swarm  together,  and  Buch  swarms  are  beginning  t<> 

secrete  webs  of  mucus3,  in  whicb  they  lie  nearly  motion! 
7.  Aboul   forty  hours  after  hatching  (PI.  XXXIX.  fig.  8)  the 

Tin-  timet  riven  throughout  ilii^  paper  for  the  appearand  of  varioiu 
organ*  are  only  approximate  and  refer  i<>  ipeoimena  in  captivity.  <  m  course, 
ii  by  no  meant  followi  thai  they  bold  pood  under  natural  conditions, 
I    rmal  and  not  a  pathological  phenomenon   I  am  convinced 

i,v  the  fact  thai  i>  occurred  in  ever)  batch  of  Larvae  under  observation,  and  l>\ 
the  perfeotlj  regular  progress  of  the  itibsequenl  development. 

pBOO.  Zooi .  So<  .     1901,  Vol.  ||.   So.  XI. VII.        -17 
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first  traces  of  a  third  seta-sac  with  a  partly-formed  compound  seta 
were  observed.  The  second  seta-sac  lias  now  three  compound 
setae.  The  body  is  much  elongated,  and  the  unciliated  region 
preponderates  greatly  over  the  ciliated  band,  which  lies  wholly 
in  front  of  the  mouth.  The  apical  tuft  is  lost.  Rudimentary 

parapodia  bear  the  two  anterior  pairs  of  seta-bundles.  At  the 
hind  end  a  small  blunt  knob  appears  on  each  side  of  the  anus. 
The  pharynx  is  elongating,  and  a  faint  double  line  runs  down 
its  long  axis,  diverging  into  two  at  the  anterior  end  and  thus 
forming  a  Y.  This  is  the  rudiment  of  the  lower  jaws  (Unter- 
hiefer,  inferior  maxillary  plates). 

8.  Sixty  hours  after  hatching  (PI.  XXXIX.  fig.  9)  the  embryo 

has  elongated  until  its  form  may  be  said  to  be  definitely  worm- 
like.  There  are  now  three  seta-bundles  raised  on  low  parapodial 
eminences.  The  first  has  two  compound  and  two  simple  seta?, 
the  second  three  compound,  the  third  two  compound.  Behind 

these  may  be  seen  rudiments  of  a  fourth  pair  of  seta-sacs.  The 
anal  processes  are  larger  but  still  rounded.  All  the  cilia  have 

disappeared.  The  mid- gut  has  the  form  of  an  elongated  isosceles 
triangle,  with  the  apex,  which  is  truncated,  situate  at  the  anus, 
and  the  base  rounded  and  placed  just  behind  the  eyes  ;  it  is  still 
very  yolky.  In  the  fore  gut  (pharynx)  the  lower  jaws  are  better 
formed,  and  their  diverging  limbs  bear  each  three  blunt  teeth. 
Rudiments  of  the  large  toothed  plates  of  the  upper  jaws  have 
appeared.  But  the  most  important  feature  of  this  stage  is  the 
beginning  of  the  segmentation  of  the  region  in  front  of  the  first 
pair  of  parapodia.  In  this  region,  which  has  hitherto  formed 

a  large  unsegmented  "  head,"  there  now  appears  a  low  bulging 
of  the  body-wall  on  each  side  just  before  the  first  parapodium. 
Thus  the  segment  bearing  the  latter  becomes  the  second  after  the 
head,  and  eventually,  as  we  shall  see,  the  third.  The  new  segment 
is  unprovided  with  setae.  It  is  interesting  to  notice  that  the  two 
segments  which  thus  arise  so  differently  from  the  rest  are,  in  the 
adult  Marphysa,  as  in  various  other  Polychaetes,  distinguished 
by  not  having  parapodia.  The  exact  meaning  of  the  process  is 
doubtful ;  but  it  must  be  of  camogenetic  origin,  for  Salensky  (7) 
has  shown  that  this  portion  of  the  body  belongs  to  the  trunk,  not 
to  the  head. 

9.  Twenty-four  hours  later  (i.e.,  eighty-four  hours  after  hatching) 
a  second  segment  without  setae  has  appeared  in  front  of  the  first,  so 
that  the  body  now  shows  a  rounded  head  followed  by  two  seg- 

ments without  setae,  three  with  setae,  and  a  hinder  portion  from 

which  the  fourth  seta-beai'ing  segment  has  not  yet  differentiated 
itself.  All  the  segments  are  better  marked  off  from  one  another 
than  on  the  preceding  day,  and  the  parapodia  stand  out  more 
sharply  from  the  body.  The  anal  processes  are  longer,  taper 
slightly  towards  the  tip,  and  curve  outwards. 

10.  In  the  course  of  the  next  twenty-four  hours  the  bodv 
elongates  somewhat,  the  fourth  pair  of  parapodia  appear  with  two 
compound  setae,  and  the  food-yolk  grows  considerablv  less. 

11.  The  oldest  larvae  examined  by  me  (PI.  XXXIX.  fig.   10) 
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had  been  hatched  about  150  hours.  They  measured  about  '75  mm. 
iu  length,  and  were  '16  mm.  iu  breadth  at  the  broadest  part — the 
first  pair  of  parapodia.     There  were  four  Beta-bearing  segments, 
each  with  a  pair  of  parapodia,  the  latter  growing  progressively 
smaller  from  before  backwards.  The  first  parapodium  bears  two 
simple  and  two  compound  seta\  the  rest  have  only  compound.  Of 
these  there  are  two  kinds — those  with  a  triangular  end-piece  like 
the  first-formed  ones,  and  others  with  a  narrower  sabre-like  appen- 

dage. With  the  two  setalesa  segments  in  front  and  the  terminal 
segment  (bearing  traces  of  the  fifth  seta-sac)  there  is  a  total  of 
seven,  exclusive  of  the  head.  Each  is  separated  from  its  neighbours 

by  a  well-marked  annular  depression,  and  the  parapodia,  which 
arc  still  uuiramous,  stand  up  sharply  above  the  general  surface  of 
the  body.  At  the  hind  end  the  anal  processes  or  cirri  are  longer 
than  the  terminal  segment,  taper  to  a  point,  and  are  directed 
outwards.  In  front  of  them  a  pair  of  small  knobs  arise  from  the 
hinder  angles  of  the  terminal  segment,  apparently  the  rudiment 
of  a  second  pair  of  cirri. 

In  the  interior  of  the  body  there  is  now  a  distinct  body- cavity 
surrounding  the  gut,  into  which  project  the  seta-sacs  provided 
with  well-developed  muscles.  The  gut  consists  of  a  pharynx,  a 
dilated  stomach,  a  narrower  intestine,  and  a  ciliated  rectum. 
The  jaws  are  well  developed  and  amount  to  seven  pieces  at  least. 
Of  the  several  part*  of  this  apparatus  iu  an  adult  Eunicid  the 
forceps  alone  appear  to  be  wanting. 

It  is  interesting  to  compare  the  larval  history  just  described 
with  those  of  the  other  Eunicids  in  which  the  same  processes  have 

been  followed.     These  fall  into  three  groups  '  : — 

i.  The  free-swimming  larvae,  all  of  unknown  species,  described 
by  Midler  (6),  Krohn  and  Schneider  (5),  Claparede  and 

Metschnikoff  (1 '),  and  Haecker  (3). 
ii.  The  larva-  of  Lumbriconereis  sp.  and  Diopalra  magna, 

described  by  Fewkes  (2)  and  Wilson  (9,  10)  respectively. 
These  pass  through  the  whole  of  their  earlier  stages  in  the 
-pawn-jelly,  and  leave  as  young  worms  with  several  pairs 
of  parapodia.     There  is  no  free-swimming  stage. 

iii.  The  embryos  of  Marphysa  sanguinea  described  by  Koch  (4)-, 
which  pass  through  their  earlier  stages  in  the  body-cavity 
of  tin1  mother  and  are  born  as  young  worms. 

The  larva  of  the  present  species  of  Biarphysa  arc  clearlj  allied 

with  the  lit'-!  of  these  groups  rather  than  with  either  of  the  others. 
This  is  shown  by  the  form  of  the  body,  the  arrangement  of  the 

ciliation  and  it-  successive  phases,  the  presence  of  two  eye-spots 
and  only  two,  and  tin-  early  hatching-stage.  Also  the  course  of 
development  differs  in  no  important  Feature  in  the  two  cases,  so 
far  as  they  are  known.     Bui  it  would  appear  thai  the  same  cause, 

1  Ophryotrocha  would  forma  fourth  group,  independent  oftl   then,  poly- 
troche!  and  free-swimming. 

the  later  itagee,  mi  Webster  (8> 

17- 
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whatever  it  be,  which  makes  it  undesirable  i'or  so  many  other 
Eunicid  lame  to  pass  through  a  pelagic  stage,  is  at  work  here 
also  ;  only  that,  instead  of  the  early  development  being  accom- 

plished in  the  spawn-jelly,  as  in  group  ii.,  or  in  the  body-cavity 
of  the  mother,  as  in  Marphysa  sanguined,  the  larvoo  make  use  of 
the  power,  which  they  share  with  those  of  various  other  Poly- 
chsetes,  of  secreting  mucus  in  quantities  from  their  epidermal 

glands,  to  attain  the  same  end  of  providing  a  fixed  resting-place 
during  the  formation  of  the  more  important  organs  of  the  body. 
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EXPLANATION  OF  PLATE  XXXIX. 

Spawn  and  young  of  a  Polyclwte  Worm  of  tbe  genus  Ma/rphysa, 

Fig.  1.  Spawn-mass,  unbroken,  somewhat  reduced,  p.  715. 
2.  Spawn-mass,    broken,    showing    embrvoi-'    and    pellicle,    somewhat 

reduced,  p.  715. 

.'!.  Embryo   in    striated   coat,  greatly  enlarged.      The  outline  of  the 
ectoderm  underlying  the  coat  is  not  shown,  p.  710. 

t.    Young,  stage  2,  greatly  enlarged,  p.  716. 

p.  71  r>. 
p.  717. 

„        P-  717. 

p.  717. 
p.  718. „        p.  718. 10«.  Jaws  of  stage  11,  more  highly  magnified,  p.  719. 

in/*.  Setae  „  „  „        p.  719. 
The  figures,  which  are  copies  of  working  drawings  of  the  living  objects,  are 

not  drawn  to  scale;  but  nos.  4-10  are  very  roughly  so. 

0. 6. »      6, 

.,    4, 

7. „     6. 

s. 

.,    7, 
9.        ,[ 

,,     8, 10. 
„  11, 
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Ablabes 
tricolor.  r> 7 7 . 

Acanthodactylus 
boskianus,  144. 
—  aspera,  144. 
cantoris,  143. 

Acanthodon,  230. 
Acanthodrilus,  190. 
Accipiter 

nisus,  316,  326. 
Acipenser,    494,    495, 

497. 
Aclia 

atemt  les,  .".07. 
calotropis,  307.  4(50. 
enilda,  357,  460. 
«>«,  329,  358. 

niana,  357. 
Acrochordus 

javanicus,  576,  578. 
Ac  I  a- on 

enfis,  452, 
flammetts,  452. 

nitidus,  45"2. 
pudicus,  452. 

sieboldi,  4.~>:_'. Actteopaia,  573,  o74. 
Actoopyramia 

fw/tw,  392. 

gavisa,  392. 
gramtlata,  392. 

i  /",  392. 
.  392. 

Aotites,  gen.  dot.,  57  1. 
erythrus,  57  I. 

Acturonne 

{/i  r,  541, 
Adeorbia 

clausut  ■  >~i'-'-. placetu,  373,  MO. 

compUmata,  .'!7->. vanifcoroidi  ,  373. 
itii  588 

•h/iii'i.  ;.i  i 

/ElurusauruB,  183. 
.Ksopus 

lira, tin.  407,  400. 
—  II /hi  us.  -|<  (7. 

AetosauruB,  182. 

Agama sinaita,  139. 

Agamodon 

anguliceps,    141,     14". 
143. 

arabicus,  140,  141, 14i 
143,  152. 

eompressus,  141,  142. 
Aganippe,     220,     231. 232. 

subtristis,  231,  232. 

Aganisthoe o<ft'#s,  714. 
AidtMiiosvne 

r  antcm.8,  620. 
Akera 
Wuta,  456. 

Alactagulua 
acontion,  472. 

Allactaga 

aralffchetMM,  472: /■A/A  /■  caucasica,  472. 
williamsi,  472. 

Alpheus 
acanthomt  nts,  564, 
—  inermis,  561. 
crinitus,  56 1. 

hippothoe,  56  I. looidens,  563. 

parvirostris,  56 1. 
Alvania 

sp.,  866. ausfralis,  860, 
dill  I/, nil.   366. 
robusta,  366. 

Lmatbina 
//■/■  oeta/a,  362. 

A  tn :il  his 

>//./,  391. 

Auablycephalus 

/„-,■/>,  581. 

moelleiidorffii,  581 . 
Amia.  494.  495. 

Ammomanee 

akeleyi,  303. -A. -vr'//',  303. 

Aminophila ////■/■///>,  25. 

Ainpbiperae 
adam&i,  3^4. dorsuostis,  385. 
nubeculalus,  385. 
obtitsus,  385. /./-,. aa  ".-.  384. 

y/////A  //.-•.  384. 
ptrfclirlhls.  384. 

punctatus,  381. 

piriformis,  385. striatulus,  385. 

'  Uypboaia)    indious, 
385. raillii,  385. 

:  Neoaiuinia  \spelta,385. 
(Vulva  >    lanceolatus, 

385. 

Aiupbiporua,  100,  103, 
mi  His.  101. 

algensis,  101. amboinensis,  101. 

ungulatus,  HO. arcticus,   90,   93,   94, 

101,  ii>7. himaculatus,  KM. 
bioculaius,  KM. 
.  ariitelloides,  93,  KM. 

cniciatns,  101. 
cruentatus,  101. 
dissiviulans,  KM. 
f/uWu*,  KM. .  101, 

frontalis,  KM. 
glandulosus,  KM. 
glutinostu,  101, 
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Amphiporus 
greenmani,  101. 
hastatus,  101. 
keterosorus,  101. 
lactifloreus,  101. 
langicegcininus,  101. 
leuciodus,  95,  101. 
marioni,  101,  106. 
marmorattts,  94,  101. 
mesorus,  Inl. 
moseleyi,  101. 
multisorus,  101. 
nefndosus,  101. 
ochraceus,  101. 

oligoommattis,  101. 
pauUnus,  90,  92,  93, 

101,107. 

polgommatus,  101. 
pugnax,  101. 
puleher,  101. 
reticidattts,  101. 

spinosissimus,  101. 
sjnuosus,  101. 
staminsi,  101. 
tetrasortts,  101. 
tkompsoni,  90,  91,  93. 

95,  101,104,  107. 

tigrinus,  101. 
validissimus,  lol. 

virgatus,  101,  102. 
Arapullaria,  461, 462,468. 
Amycisea 

forticeps,  63. 
Amyclc 

forticeps,  63. 
Amycua 

albomaculatus,  74. 

Amydrus 

//////»',  300. 
Amur.e,  251,  257,  261. 

arborca,  251,  252,  254. 
250. 

,/mw,    252,  253,  255, 
258. 

y^MWtv.  251,  252,  255. 
;;r//w/(fo,251,252.255. 

255. 

Anaplectes 
blundelli,  301. 
melanotis,  301,  019. 
rubrieeps,  301. 

Anartia 

iafropkte,  711. 
—  saturates,,  711. 

Anas 
te  ̂ os,  324. 

Anchistua 

inermis,  505. 
Ancilla 

albifasciata,  427. 

empla,  427. 

Ancilla 

eastanea,  427. 
cinnamomea,  427- 
—  albisulcata,  427- 
ebumea,  427. 

fasciata,  427. 
lineolata,  427. 
tindalli,  427. 
ventricosa,  427. 

Ancylus,  468. 
Andasta 

cyclosina,  62. 
Anepsia 

depressa,  61. 
fuscolimbata,  61. 

Auidiops,  229,  231. 
manstridgei,  231. Anoka 

moneagua,  6. 

peckkami,  6,  7. 
Anosia 

archipjjus    megalipi  e, 

711. 
Anthothreptes 

orimtalis,  617. 
Ant  bus 

sordid  us,  617. 

Aphrissa statira,  714. 

Aphriza 
virgata,  592. 

Aplysia,  116. 
Aporrhais,  465. 
Apteryx,  637. 

Aquila albican*,  312. 

rapax,  312. 
Ara 

macao,  279. 

militaris,  27'.*. Aracbnura 

melanwa,  5'.'. Aramklea 

cayennensis,  (130. 

ypecdha,  630. Animus,   636,  638,  641, 
643,  644,   645.  649, 
650,  651,  652,  654. 

scolopaceus,    630,   648, 
650. 

Aranea 
venatoria,  04. 

Araneus 

caput -lupi,  59. 
(fe  laanii.  59. 

laglaizt  i,  60. fiauticus,  60. 
submucronatvs,  59. 

Arbanitis,  230,  233. 
,/////,  .-vV,  233,  234,  235, 

'    236. 

Arbanitis 

hitttonii,    233,    234. 
236. 

WrAw,  233,  23d. 

longipes,  233,  236. Archisometrua 
scutatus,  78. 

A  ret  us 
tuberculatiis,  557. 

Ardea 
cinerea,  324. 

purpurea,  324. 
Argiope 

pulchella,  58. 
Argonauta 

Mans,  343. 
Argya 

aglmeri,  611. mbiginosa,  611. 

rufula,  611. 

Argyrodes 
Jisci  fruits,  51,  52. 

inguinalis,  52. 
miniaceus,  51. 

nigra,  52. 
procrastinans,  52. 

Argyroepeira 
elegans,  57. 

fastigata,  57. 

gemmea,  57. tessellata,  57. 
centralis,  57. 

Argyropeza,   gen.   now. 371. 
divina,  372,  459. 

Arianines 

flagellum  nigritus,  51. 
Aristode&mu8,  186. 
Asio 

abyssinicus,  604. 
UucoUs,  605. 
nisuella,  604. 

0*M8,  321. 
Astraliuni 

stellatum,  352. 

Atanyjoppa,  gen.  uov., 37. 

Jlavuiiiwulata,  37. 

rufomaculata,  38. 
Atelodus,  157,  158. 

Atergatia 
dilatatus,  538. 

floridus,  538. integerrimus,  538. 
roseus,  539. 
scrobiculatus,  539. 

Atlanta 

peronii,  387. Atrax,  272. 

modesta,  272.  274. 
robustus,  272,  273. 
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723 Atya 
arm" in,  559. 
molueceusis,  559. 

Atya 

elongata,  451. 
solida,  454. 
(Alicula)  «#<™/a,  454. 

•  ihr/f,  454. 

I  cylindrica,  454. 
(  - )  issefl,  456. 
i  -— )  succisa,  454. 

Automata 
dolichognafha,    564, 

•374.' Babirusa,  057. 
Bakena,  126. 

mysticetus,  131,  132. 

Balaanoptera,  J  2.'!. Balaota,  191. 
Balearioa,  04  4.  045.  646, 

647,  648,  653,  654. 
.  hrysopelargus,  630. 

Barbatula 
.' nivalis,  608. 

7  ry&ocoma,  60<S. 
xanthostieta,  608: 

Batbanalia,  461,  465. 
howesii,  405. 

Batis 
orientalis,  610. 

Bayania,  L>72. 
Belangeria 

scabrosa,  34£. 
Belieana,  51. 
Bellia 

'  ,  582. 

Beluga,  132. 
Bi  mbex 

borneana,  26. 
A/. -A./.  25. 

latitarsis,  25. 
nielancholiea,  20. 

pinguis,  26. 
Beuhamia,  190. 

nt,  206,  208,  209, 
705. 

beddardi,     210,    213, 
215. 

/„,/,.,'/,  191. 

budgetti,  210,  211,213, 
215. 

buettikoferi,  210. 
,..'-,  202,  208. 

r,v      .  207. 

gambiana,    lil •»,    212, 
213,  215,  216. 

210,  212,  213, 
2 1 5. 

197,201,202, 
704,  707. 

Benbaraia 
itiolensis  ca  rtdea,  201, 

202. 

jchnsloni,     198,     200. 
201,  202,  203,  204, 
205,  206,  211. 

liberiensis,    206,    210, 
215. 

michaelseni,   213,  214, 
215,  216. 

,«»Ms,  203,205. 
monlicola,    1U7.    704. 

700. 

moorit,  191,  193,  197, 

198,  199,  201,  •202, 203,  204,  2013,  209, 

70:.. 
schlegelii,  210.215. 
stampftii,  210,  215. 
wn'tffe,  191,  201. Bianor 

eft'i  ersipes,  1'-j. Bittium 
atramentarium,    -1)75, 

40!). 

reticulutum,  '■'>>'*. 
tenthrenois,  375. 

Bos 
taunts,  657. 

Brachypternua 
aurantius,  1. 

Bracbythele,    251,    250, 
272. 

icterica,  251,  256. 

platipus,  257. 
Bradyornia 

kavirondmsis,  609. 
pumilus,  305,  609. 

Brainatberium,  481,  4s;.;. 
perinieme,  481,  482. 

Bubalia 
swaynei,  §99. Bubo 

abyssinicus,  604. 

tscens,  .'il  I . laeteus,  60 1. Bucbaoga 

asmmilis,  301,  621. 
Bufo 

andersoui,  152. ■'•'/"'.  152. 

Bulla 
ampulla,  156 

''/-'/,/.  156. 

Bullia 
belangeri,  108. 
.  1 ,-../,/-..  to,  :;:; I .  ;;;;5. 
kurrach  ■■  is,  331 ,  335. 
iiuilabarica,  335. 
nitida 

/11  rsica,  408. 

Bullia 

(Paeudos  trombus) 
ceroplasta,  407. 

( — )  cumingiana,  (<  17. 1  —  j  indusica,  408. 

( — )  kurrachensis,  408. 
(_)  Uneolata,  408. 
( — )  malabarica,  408, 
( — )  mauritiana,  408. 
(— )  Htfwfo.,  408. 
i  — )  persica,  40S. 
( — )  taheitensis,  408. 1     1  /■;//,//,/.  109. 

Bullina sniliro,  452. 

Bungarua 
fasciatus,  578,  580. Bunopua 

spatalurus,  137,  152. Bupbaga 

erythrorhynclut;  3<  0. 

Byoanistea cristatus,  606. 

Bytbinia,  402,  J07.  468. 
Bytboceraa,  40.1!,  484. 

Bp.,  461. 
Howesii,  464. 

iridescent,  461,  104. 

Cad  ul  us 

euloides,  45'.),  460. 

gadus,  450. Caeroatria 

paradoxa,  0". Calamaria 

pavimentata,  577. CaJamonaetea 

simplex,  305,  614. 
Oalapnita 

vermiformis,  61. 
Callianaaaa 

amboineneis,  550. 

pachydactyla,  556. 
seeura,  '>■>'>,  550,  57 1. OalliciBta 

salona,  712. Callidryaa 
"'/''/",  712. 

senn<s,  7 1 2. 

Calligouuui 

polygonoidi  .  28  I. Oallinel  his 

elegans,  57. tessellafa,  57. ( lallioatoma 

duricaetellum,  '.'<■  < I, 
fragum,  360. funiculars,  350. 
laugieri,  360. 
/''■''/,.   ///v/„ Iff,    ."..'I  I, 
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Oalliostoma 
scobinatum,  350. 

Callophis 
maculiceps,  580. 

Caloctenua 
oreus,  67. 

Calpodea 
ethlius,  713. 

OalyptrsBa 
eagariana,  362. 
peU/ueida,  362. 
(Trochita)    spinifera, 

302. 
Oamaroptera 

bretricaudata,  014. 
tincta,  014. 

i  lambala 
eaZw,  507,  522,  533. 

Camelopardalis 

giraffa,  657. 
Camelua 

dromedariux,  t  >  -  >  T . 
Campothera 

w^Va,  30s:  609. 
Oaneellaria 

antiquata,  450. 
erenifera,  451. 
goniostoma,  450. 
macrospira,  451. 
oblonga,  450. 
paiicicostata,  334. 
scalarina,  451. 
(Merica)     asperetta, 150. 

(— )  —  elegans,  450. 
(— )  bifasciata,  450. 
(Trigonoatoma  I 

agalma,  450,  460. 
( — j  bicolor,  450. 
( — )  costifera,  4M. 
(  — )  erenifera,  451. 
( — )  —  serrata,  451. 
( — )  crispata,  451. 

(— )  hj.it  rk,-,  451. 
(■-—■)  lamellosa,  451. 
( — )     paucicostala, 451. 

( — )  scalarina,  461. 
( — )  wilmeri,  451. 

Cancer 
ceratopkthalimts,  548. 
dorsipes,  553. 
Jacchino,  553. 
floridus,  538. 
fomicatus,  537. 

iegerrimus,  538. 
lateralis,  549. 
longimanus,  53b. - '<>/•,  544. 
„»//,-.  539. 

pelagicus,  544. 

Cancer 

quadratus,  550. 
scaber,  540. 
strigosus,  549. 
tetragonon,  549. 
vespertilio,  541. 
i Piluninus)  •-"'//r  r,  54  I . Can  is 
simensis,  283. 

Cantharidus 
kotschyi,  348. 

Capra 
hircus,  658. 
nubiana,  283. 
sibirica,  283. ?/■»//>.,  281. 

Caprimulgus 
inornatus,  311. 
nubicus,  31  1. 

Capulua 
lissus,  302. 
violaceus,  362. 

Oariacus 
mexicanus,  657,  660. 

rw/as,  657,  660. 
Cariama,    641,  644,  040. 

647,  648,  652,  653, 
654. 

eristata,  630. 
Caridina 

gracilirostris,  560,  561, 
56a 

gracillima,    560,    561, 

•    :.74. 

modiglianii,  561. 
multidentata,  559. 

wyckii,  560. Carinaria  sp.,  387. 
Carine 

spilogaster,  311. 
Oarpihus 

marginatus,  539. 
roseus,  539. 

Carpilodee 

lophopus,  .">74. pallida.  573. 
Cassinia 

kavirondensis,     609, 

610. 
Casuarius,  637. 
Catagseua 

rimosus,  77. 
Oatia 

ravola,  713. 
Carolinia 

longirostris,  457. Centropua 

wperciliosus,  607. 
Cephalopbus 

Bp.,499. 
grimmi,  658. 

Cephalopbus 
johnstoni,  89. 

nigrifrons,  'JO. rubidus,  89. 

rufilatus,  279. 
sparfta?,  89. 

weynsi,  8'*. 
Cerastes 

i  ornulus,  L51 . 
CeratoduB,  403. 
CeratorhinuB,  157. A/////^/\  155. 

/'/'/'v.  155,  156. 

Ceratotherium,  158. 
Cerberus 

rhynchops,  578. 
Cercbneis i v  /»  ir*s,  604. 

>■/,//-.  313. 

naumanni,  604. 

pekinensis,  604. fiiDiunculas,  312. 

Cercopithecus 

pluto,  86. 
stuhlmanni,  8('». Cerebral  ul  us 
greenlandicus,   90,   99, 107. 

Cerithiopsia 

angasi,  377. claihrata,  377. 

hinduorum,  32'J. 
pagodulus,  377. pulcherrima,  377. 

rubricincta,  .'177. sinon,  372. 

sykesii,  377. I  Seila )     bandorensis, 
377. 

( — )  hinduorum,  377. 
Cerithium 

acfefu  «se,  373. 

barnii,  .';73. 
i-ariih  ■/,,/_  373. 

clypeomorus,  373. 
cotumna,  374. 
lemniscatum,  373. 
longicaudaiwm,  374. 
mamillatum,  375. 
morns,  374. 
—  patiens,  374. 
rubus,  374. 
rug* '.-// //i.  374. 
seabridum,  374. 
torrese,  374. 
vulgatum,  465. 

'"/•///'.  374. 

(Colina)    macrostoma, 
374. 

('— )  pingue,  374. 
)  —  tcatiatuiH,  374. 
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Ceritbiuiu 

(Vertagus)  attenuatum, 
074. 

( — )fasciatum,  374. 
( — )    —    martinioni!„i. 

374. 
(  — )  kochi,  074. 
( — )  obeKscus,  074. 

Cerricapra 
bohor,  207.  501. 

Cervulus 
mvntjac,  657. 

CerruB 
axis,  657. 
manckuricus,  0.37. 

Cclhegus,  25(1,  2(  '».">. Ingubris,  265. 
Obserilua 

truncatus,  79. 
Clialcules 

ocellatus,  148. 
Cliamtvleou 

calcarifer,  149. 
ellioti,  135. 

fischeri,  135. 
jacksoni,  136. 
johmstoni,  13i>. 
xenorhinus,     135, 

136. 
Cbaradrius 

phtviaUs,  326,  588. 
Chary  bdis 

qffiuis,  r>4.*>. 
Chelifer 

COCOphUliS,  79, 
jam  litis,  70. 

<  Laniprochernefi)  ,/<<- .  79. 
Cbelone 

mydas,  588. 
Ohenistonia,    gen.    nov, 

251,  261. 
maculata,  262, 
major,263,  264. 

Obettusia 
,  ,,nuliif<i,  014. 

DhSadee 
Aantio,  712. 

Chilobracbye 
annandcuei,  16, 

Ohiracaatbium 
,tlU'!''ltliii.   67. 

i„t/n,lr,s/l,i,ia ,  1)7- 

Cbloridella 
,  hlorida,  564. 

Oblorodiui 

//<>.  .">  10. B 10. 
/<»/'  r,  689. 

Chlorodopsu 
melanochinu,  589, 

Ohryailla Closterocbilua,  210. 
versicolor,  72.  73. 

Olypidina Chryeopelea 
i/dtnt'i,  044. 

ornata,  578. Cobus 
Cbrysotis 

'.--",  294,  500. 

avgusta,  279. Icucotis,  295,  2'.»7. 
in, lltj l.n  fi}  27',). «!«nV.  294,  295,    2'.  17 

guild  ingi,  27'.'. 
472. 

tv  rsicotor,  279. Oocoystes 

Obunga,  641,  (344. 
fan'as,  309. 

burmeisteri,  594. <  lueludonta,  157.  158. 
Oichladusa Ocelopeltie 

guttata,  613. 
motlensis,  150. 

rufipennis,  613. Oogia 

Ciugulina 
§r<  r/,-,/,.,.  107-134. 

archimedea,  394. Coliua 
.  304,  442. 

leucotis,  607. 

>/)/««,  395. maorurus,  311,  607. 

Cinnyris Colobus 
nfris,  303. 

angoU  nsis,  8"). ./'«/Xv  nsteini,  617. 
tnatschiei,  86. 

habessinica,  303. occidentalis,  86. 

hawkeri,  304. palliatus,  85,  86. 

inariguensis  hawkeri, rufomitratus,  80. 
304. ruwenzorii,  85. 

"•vY/.s,  304. Coluber 
Cisticola 

radio l us.  577. 

subruficapiUa,  614. ttsniurus,  577. 
Olanculua Columba 

atropurpurt  us,  348. arquatrix,  01  1. 
ri  i/1'HtirilS,  348. Colunibella 

depictus,  348. 
alizoiHE,  402. 

microdon,  34s. astolensis,  400. 
pharaonius,  348. 

atotaella,  105. 
Clarias 

»/V»/„.  406. 

lazera,  161. cribraria,  4<  M. 
Clatburella diminuta,  407. 

albicaudata,  U  I. 
dun/ccri,  402. 

osp<  rulata,  450, efa/a,  4ii4. /</.■.-/.„■,  414. cufoiyc,  328,  329. 
carinviata,  448. flavilinea,  329. crebrilirata,  460. fuscata,  401. 
foraminata,  141. litwoltn  nsis,  403. 
—  camacina,  444. 

mi  iiin, mi .  105, 

hindsii,  448. mindoroensis,  403. 

hurniniHi.  ,°»3;;,  444. miser,  104, 

lemniscata,  333. nigricans,  406. iiiiiriiniiri  ni.  450. 
nt'uoaa,  104. 

munda,  453. ornata,  406,  407. 
dmaleyi,  446, ostreicola,  406,  l"7. 
z  i  rplexa,  333,  1 15, pardalina,  401. 
polynesu  nsis,  1 16. propinguans,  4('l. 
pyramidula,  1  15.  1 16, pudica,  102. 
reticulosa,  450. 

puella,  105. 
wnttAt,  383,  1 15. ohora,  4()5. tenuilirata,  M6. 1  //<■/■<  ,     |l  1  |. 
U,  1 16,  160. troglodytes,  106,  In? 
Undo,  1  in. 

nti  inn.-,  402. 

—  lemniscata,  1 16, r.  rsicolor,  li»| . 
tfr/<  arinata,  1 18, 

lAnacliisi    rugulosa, 

Cleopatra,   168. 
104. 
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Colu  in  bella 

(Anachis)  terpsichore, 
404. 

(Atilia)    albinodulosa, 
404. 

(— )  compressa,  404, 
<  — )  conspersa,  404. 
(— )  elata,  404. 
(Mitrella )    agnesiana, 

401,  460. 
(— )  alizonce,  402,  459. 
(— )  astolensis, 403,460. 
(— )  Sfofflrfa,  403. 
(— )  —  candidans,  403. 
( — )  cartwrighti,  403. 
(— )  <foW«.  403. 
(_)  dunkeri,  402. 
( — )  euterpe,  4U3. 
I  —)flavUinea,  403. 
( — )  marquesa,  403. 
(— )  miser,  404. 
(  — )    nomadica,    404, 

459. 

(— );reJra,  404. 
(Seminella)     atomdla, 

405. 

(— )      melitoma,    405, 
460. 

(—)phaida,  405,  460. 
(- — )    selasphora,    406, 

460. 

( — )    townsendi,    406, 
460. 

Conocephalus 
macropterus,  711. 

Conus 
aculeiformis,  131. 
i'CU,niil'i/l!S,  431. 

acutangulus,  431. 
clytospira,    332,     430, 

'  459. 

elegans,  
334,  340. 

episcopus,  
43J . 

erythraeensis,  

433. 
flavidus,  

429. 
fnlgurans,  

432. 
gloria-marts,  

431. longurionis,  
431. 

in  ill  si,  333. 
milne-edwardsi,  

130. 
nigropunctatus,  

433. 
que  rein  us,  338. 
sumatrensis,  

432. Iirehra,  
433. 

tessellatus,  
338. 

(Cl]l"lvC011US)<7c7^///<7.'>, 
133. 

( — )  monachus,  133. 
( — )  piperatus,  433. 
(Coronaxis)  fulgetmm, 

429. 

Conus 

(Coronaxis)    hebrmus, 429. 

( — J  mini  hi  us.  430. 
( — )  taniatus,  430. 
(Cylinder)  elisim,  433. 
(  —  )  (iihuriii.  433. 

(  — )  Jiniiltlri  Its,  433. 
(— )  to^Ve,  433. 
( — ■)  —  verriculum,  43.">. 
(Dendroconus  l  6ete- 

ftntu,  430. 

( — ;  quercinus,  430. 
( — )  spurius,  430. 
(LeptOconus)     i 

gulus,  430. 
( — )  clytospira,  430. 
(— )  dictator,  431. 
( — )  elegans,  431. 
(    -)  inseulptus,  431. 
( — )  lentiginosus,  131. 
i  — )  longurionis,  431. 
(— )  mt&4  431. 
( — )  orbignyi,  431. 
( — )  planiliratus,  431. 
( — )  stscularis,  432. 
(  — )  semisidcatus,  432. 
(Lithoconus)    flavidus, 430. 

(— )  tessellatus,  430. 
(Hermes)     thomasii, 433. 

(Rhizoconus)     boyani, 

432. 
( — )  capitaiieus,  432. 
:  —  i  eximius,  432. 

(— )  magus,  432. i  —  i  maldivus,  432. 
( — ;  monile,  432. 
( — )  mutabilis,  432. 
( — )  nemocanus,  432. 
( — )  punctatus,  432. 
( — )  tegulatus,  432. 
( — )  traversianus,  433. 

(Stephanoconus)     fo'ira- iZ«*,  421). 
Ooprocrossa 

politiventris,  71. 
Coracias 

abyssinicus,  605. 

garrulus,  60-3. ncBvius,  309. 
Coralliophila 

jeffreym,  400. 
persica,  401. rubro-coccinea,    331, 

401,450. 

Con  us 

o#m's,  290. 
Oosmopsarus 

,vv/ws.  299. 

Cosaypha 

aloicapillagiffardi,Ql3. 

giffardi,  602,  613. 
/"  uglini,  613. 
omoensis,      602,     613, 

622. 602,  613. Crabro 

impetiu  sus,  28. Crateropus 
smifhi,  308. 

tenebrosus,  602,  611. 
( Irepidula 

(Siphopatella)     walshi, 

362. Creseit 
aciotla,  457. 

striata,  \'u . virgula,  157. 
Cricetulua 

phceus,  472. Crocodilus 

palustris,  iiiSl . 
porosus,  581. Crucibulum 
scutellatum,  362. 
—  pecUnatuin,  362. 
—  verrucosum,  362. 
—  violaceum,  362. 

Cryptocynodon,  181. 
Cryptolopha umbrivvn  us,  308. 

Cryptopodia for  nil  a/ a.  537. 

Cryptorhina 
a/ra,  602,  622. 

Cteniza,  26"). 
antipodum,  265,  267. 
Zr.t^,  265,  266,  2i i7, 268. 

Ctenus 
Cdh  ('Juris,  67. 

Cuina carnifera,  400. 

rw^osa,  399. Cursorius,  592. 

gracilis     somalensis, 
314. 

somalensis,  314, 

Cybelc albopalpis,  6,  9,  15. 
grisea,  6,  8,  15. 

Cyclemys 
amboinensis,  582. 

platynota,  582, 

Cyclosa 

'a/aV/-/,  60. 

insula  mi,  60. 

Cyclostrema 
anaglyptum,  346. 
cmcellatum,  346. 
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Cyclostrema 
carinatum,  3 15. 
dngulatum,  345. 
1 1  at j  ((lifer  ion,  045. 
eburneum,  346. 
micatis,  346. 
"crinitiiH,  346|  460. 
7  uadricarinattt  m,   34C . 

460. 
solariellum,  328.  047 
tricarinatum,  347. 

(Daronia  |     subdisjunc- 
i u Hi,  347. 

CyclothuruSj  000. 
Cvlicbna 

brevissima,  454. 
bushirensis,  454,  400. 

•aiKjiiiiica,  455, 
crenilaoris,  45.3,  460. 
cylindracea,  455. 
faucitsi*,  455,  400. 

perpusUla,  455. 
pttmilissima,  455. 
(Sao)  peUyi,  454. 

Cvlindrobulla 

fragilis,  450. 
Cylindrophua 

rul'i'.<,  575. 
C\  lleoe 

fttscata,  414. 

grayi,  415. 
Oymatogramma 

dominicana,  714. 

Cymo 
andreossyi,  543. 

Oynodraoo,  186. 
vnathuB,  183,  184, 
185,  188. 

Oypnea annulus,  382. 
arabica,  336,  337,382. 

—  Aisto'o,  382. 
—  reticulata,  382. 
caraeola,  382. 
caurica,  382. 
eburnea,  384. 

.  382. 
feftna,  382. 
— /a5ttfa,382. 
fimbriata,  311.  382. 
—  macula,  382. 
lamarckii, 
a  Mti</i/io.-<i,  :;|  I . 

mauritiana 

minima--,  '■'<'■'•',. moneta,  St 
data,  386,  38 

—  calophthaltn 
■nii/.i 

OyprsBa OUOla  mitt  ",  384. 
pallida,  336,  383. 

princeps,  384. 
pulchella,  383. 
pulchra,  384. 
famiatus,  337. 
tardus,  330,   337,  341. 

384. 
n£ia,  884. 

ziczac,  384. 

Cyrtophora cicatrosa,  59. 
unicolor,  59. 

Oystineura ■.  713. 

cowiana,  711,  712,  713. 

Cybbara 
cithara,  440. 
«W//<p.  440.  40(i. 
elevata,  450. 

gradata,  333,  446. 
hypercaUes,  440. striatula,  450. 
tenuilirata,  440. 
typhonota,  440,  400. 

Dawali.s./us 
fr'am^r,  292. 

Daiiionia 

subtrijuga,  582. 

Dapbnella 
arcia,  450. 
a.r/s,  447. 

cmeilitB,  447,  460. 
compsa,  448. 
delicata,  450. 
i  vergesiis,  4  17,  460. 
flammea,  450. 

fragilis,  450. 
lymnt  ijbnms,  451  •. 
patula,  450. 
receptoria,  448,  460. 
trivaricosa,  448. 

-,  440,  460. 

ayfofo,  440,  460. 
Dendrupbis 

caudolineatm,  577. 
formosus,  577. 
pt'< ■///.-■,  577. 

Dendropicua 
hartlavbi,  609. 

//'  mprichi,  '.'A  18. minor,  323. 
eaneibari,  609. 

Deiidryphantea 
prucL  ns,  7,  16,  1 6. 
taylori,  7.  II.  L6. J  lentaliuio 
attenuatutn,  158. i  onap 

Deiilaliuni 

eburneum,  U>*. 

javanum,  A'ci<. 
longitrorsum,  458. 

onum,  458. 

politum,  458. 
porcaium,  458. 
pa  udohei  agonum,  159. 
quadriapicale,  459. 
semipolilum,  450. 
subtorguatum,  450. 

Diaoria 
trispinosa,  457. Diala 

pagodula,  372. DicerorbinuB,  157. 
sumatrensis,  157. 
—  lasiotis,  157. 

DiceroB,  157. 
amtiquitatis,  157. 
bicornis,  157.  158. 
wwitts,  157,  158. 

Dicbogaster,  191. 
Dicholopbus,  636,  639. 

Dicotyles,  057. 
Dicynodon,  162, 163, 166, 

107,  169,    170.  180, 
181,  183,  184,  188, 189. 

Dilophus 
carunculata,  622. 

Diraefcrodon,  183. 
DinemelUa 

dinemelli,  302. 
Dione 

affinis,  535. 
t/«/7«,  712. 

y««o,  7i4. can  ilia-,  712. 
Diopatra mill  I  an.  719. 

Diplura,  250. 
macrura,  25] . 

Dipsadomorpbue 

cynodon,  578. dendrophilus,    578, 
580. 

I  •iscoglossus,  195. 
DiBOOgnatbus 

blaqfordi,  160. 
rhiiiriiiii,  1 1  ill. 
imberbit,  160. 
juhiis/oiii,  159. 

famftr,  152.  160. 
rossicus,  L60. 
variabilis,  160. 

vincifftu  rra,  160. 

Disl  ii.-i nil  it  1 1 1,  57' : 
//  rili'im.  579. 

i  <"/i/,  .~i70. 
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Dial  ira 

wrayi,  .571*. 
Distor.-i<  ■ 

Uinus,  ;;s7. 
—  decipiens,  3*7, 

Doclea 
canalifcra,  535. 

Doliophis 
bivirgatus,  581. 

Doliuui 
dunkeri,  385. 

galea,  385. 
—  luteostomum,  385. 
Hitifulft/itm,  385. 

olearium,  385. 
—  cumingii,  385. 

Dulouiedes 
albocinctus,  68. 
longimanus,  08. 

parooulus,  6*. DonaX 
'  wnsendi,  334. 

Donovania 

bicolor,  4 -HI. Doratonotus 
cavemicola,  5(>7,  521, 

533. 
Dorcatheriuui,  057.  696, 

698. 
Dorippe 

dorsipi  8,  553. 
facchitw,  553. 
quadridens,  553. 
sima,  553. 

Drepanophorus 
albolineatits,  L03. 
/„„•<»//.«•.  90,  95,  97,  98, 

104,  106,  107. 
ccrinus,  106. 
crassus,  106. 
lankesteri,  96. 
ruhrostriatus,  96. 
spectabilis,  96. 
willeyamis,  Q9. 

Drillia 

alcyonea,  4-"jr>.  4«>u. 
anqriasmsis,  435. 
nihil,, .hi,  436,    438, 

160. 
baynhami,  436. 
<■<-/</.  436,  14D. 

few  «,  436,  460. 
dydonia,      137,     438. 

460. 
crassa,  333. 

crenularis,  4.".7. 
—  atkinsoni,  4-".7. 
—  ariffithii,  437. 
disjecta,  437. 
elevata,  437. 
flavidula,  437. 

Drillia 

•fucata,  438. 
ivcerta,438,  139. 
ivconstans,  438. 
intertincta,  438. 
loprestiana,  137. 
/,"•/</«.  333,  438,  440. 
h#«w,  438,  442. 
oblUjuata,  438. 
omanensis,  438,  160. 

fca,  137,439,  159. 

pori  w,  333,  450. 
prwnulum,  439,  460. 

pupiformis,  333,  4."i0. resplendens,  439,  459. 
robusta,  439. 
sacra,  139. 
scitula,  333. 

sinensis,  43!> 
spectrum,  439. 
tasconium,  4  40,  460. 

tayloriana,  440. 
theoreta,  440. 
fo/wwrt,  440,  460. 
terns,  441. 
variabilis,  441. 
(Clavus)  crassa,  111. 

(— )  preeclara,  441. Dramas,  592. 
Dryodromaa 

smithi,  30G. 

Drjopbis 
prasinUS,  578. 

Dryoecopue 

cethiopicus,  3o4. 
funebris,  305,  014. 

Eburna 
molliana,  417. 

Echidna,  172,  173    177. 

Ecbie 
carinatus,  151. 

Egli.^ia leptomita,  357. 
tricarinata,  357. 

Elapburus 
davidianus,  472. 

Elephaa 

africanus,  27'.1.  659. 
indicia,  059. 

Elis 
(Dielis)  aglcea,  L9. 
( — )  thoracica,  L9. 

Ellobius 
hdesccns,  472. 

Eluaa 

bmameomaculata,  391. 
strigillata,  391. 
mibulata,  391. 

Emarginula 

elongata,  34  1. 

Emarginula 
radiata,  31  1. 

Emberiza 

poliopleiira,  .mil'.  618. Empidornis 
kavirondensis,  609. 
si  mipartita,  609,  610. 

Typta,  l'-">0.  240. aussercri,  240,  241. 

fulAginata,  241 . 

240,  211. meleagris,  240. 
reticulata,  240,  242. 

Bngina 

332,  410. 
rcfl.328,  416. 

(Plnsioetoma)   tneiidi- 

416. 

Enbydrictis,   gen.   nor., 
627,628. 

galictoides,  625,  027. 
Enhydrina 

velakadien,  57'.',  580. 
Enbydris 

curtiis,  580. 
hardwickii,  580. 

Euida 
townsendi,  334. 

Entittba 

caudata,  i>7. 
melanostoma,  r>7. 

Epeira taglaizci,  60. ,//  /.  ,•/'  a,  60. 

salebrosa,  59. 
serrata,  59. 

stiqtnathata,  ■'>'.). 
submucrouata,  59. 
///cfe/V.  60. 

thomisoides,  60. 

I  Nepbila  I  e/caft  o 
Episinopsis 

i  homooidah     52. 

Epixanthae frontalis,  541. 

Equus 
asinus,  658. 
burcheUi,  503. 
— /o«,  503. 

—  granti,  503. 

51  '•' ;. 

eabalUts,  I 

granti,  503. 
///•< './/,  1 .  2.  503. 
johnstoni,  3,  4,  281. 

prjevalskii,  505. Erato 
olivaria,  385. 

pellucida,  385. Eremiaa 

guttulala,  145. 
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heterolepis,  145. 
Eremoraela 

flavicrissalis,  305. 
Erinaceus 

albuhis,  284,  285,  287 
290. 

awrtfiw,  284,  285,  286, 
287,   288,  289,  290. 291. 

caUigani,   284,    288, 
290,472. 

dauuru  us,  287. 
deaibaius,  286. 
europmua,    285,    286 

287,290,  291. 
hypomelos,    288,    289, 

290. 

macracanthus,  287,  288 
289,  290,  291. 

megalotis,  291. 
Eriodon,  219. 

crassum,  220,  221,  222. 
formidaiUe,  220,  222. 
qranulosum,  220,  222. 
incertum,  220, 223, 224 

227. 

insigne,  230,  223,  225 
226,  227. 

nigripes,  220,  227. 
occatorium,   220,    2r2, 

22.".,  220. 
.    220, 

221.   223,  225,  226 
22s. 

rufipes,  22i  I, 
raao£ttm,220,  22."..  225. 
.-<  micoci  i in  a  hi,   221 ' 

22:;.  228. 

Eriphia 

usvimana  amithii,  .">  12. 
amithAi,  .">42. Eryope,  185. 

I>\  i  arobuoco 
rotfeft,  602,  607, 

Erythropns 
awzurejms,  60 1. 

Erytbropygia 

I,  n.ii/if,  rn.  306,  l''l-'! Batrilda 
i  ../v.-,  620. 

Etha.Ua 
carneolata,  35] . 
minoUna,  35] . 

Bucbelui 

"  /..  /•.  ." . .  i  • 

. .'"///,  a/n  .  360. 
/'., a., '.i'ii  ,  360. 

,  350, ■  15 1 . 

Euchelua 
indicus,  So  I . 
persicus,  351. 
proximus,  351. 

'  icarinaius,  351. 
Encta 

ist7£ts,56. 
Eucvi-rops.  229,  232. 

fa*«>r,  232. 
Eudamua 

proteus,  713. 
Santiago,  713. 

Eudothiodon,  180,  Ins. 
Enlima 

188 

australasiaca,  389, 

augur,  388. 
cnmingi,  388. 
dfns-coktbri,  388. 

epiphanes,  388. 
gentilomiana,  388. 
inflexa,  389. 
latipes,  389. 
martinii,  388. 
nitidula,  i 

shoplandi,  388. .W?v/tf,  389. 

styltferoides,  388,  460. 
(Apicalia )  holdsworthi, 

389. 
(Liostraoa)  araiica, 389. 

bivittata,  389. 

( — )  unilineata,  389, Eulimella 

cingulata,  :\'.H. 
iaisensis,  .'!!I4. Eumenes 
eircinalis,  30. 

Eunemertes,  93. 

gracilis,  104. marioni,  103, 
neest,  99. 

Euphysetes,  I  .'12. Eupn 

i  hocephaius,  1-17. 

Eurbinooeros,  1">7. Eurooepbalus 
rueppeUi,  305,  616. 

Eurypyga,  635,  636,  B38 
639,  641,  642,  nil, 
645,  646,  647,  648 
652,  ( ;.">:;.  654. Ac/j<i«,  B30. 

princep  ,  1 1 \helfordi,  13. 

Fairbankia,  331. 

bombayana,  '■'■<'■'> 
laria 

frajx   m  «,  1 18, 

Penella 

ft  ,-iiliiii.i.  :;7ii -  scabra,  370. 

pupoides,  370. /» '■■  >-  .  370. 

/•<  ticulata,  .'!7i>. 
tanyspira,  370,  460. 
virgata,  370. 

Fissurella 

fimhriata,  •'!  (4. jukesii,  344. Forskalia,  349. 
Foesarua 

bicarinatus,  364. 

fenestrates,  364. 
stolicskanus,  364. 

arf«*,  364. 

tornatilis,  364, 
I  '"'/v'.n'.  .'ili4. 

(Conradia)  adamsiana, 
365. 

(— )  doliaris,  3ti.">. (— )  —  //////<-,-.  365. 
( touthouyia  i     appres* 
8us,  365. 

( -)  reticulatus,  365. 
(  — )  —  delicatula, 

365. 
(  - 1  solutiis,  365. 

(     i  styliferinus,  365. 
i  —  i  subreticulatus, 365. 

Francolinus 
vjv////,  315,  602. /■//•/•/.  315. 

Fringilla 
canariensis,  319. 

.  319. 

—  canariensis,  319. -  moreleti,  319. 
-"';//</,    319. 

montifringilla,  319. 
spodiogenys,  319. /.y/'/<v,  319. 

Fringillaria 
saturatior,  6J  B. 
striolata,  618, 

Pali  en 

ptera,  630. 
Fundaliu 

guentheri,  624. 
gularis,  623,  624. orthonotus,  624. 

sjoesU  dfi,  62 1. 
Pubiii 

arabicus,  I  is. 

«i7m,  lis. ./;.,-. v7,.s  us. 
i  nrfi,  |  Ig, 

turrieu/a,  1 1> 
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i  lagrella 
orubra,  81,  83. 

bicomigera,  so,  si . 
biseriata,  81,  82. 
illusa,  81. 
patalungensis,  81,  82. 
semigranosa,  80,  83. 

Galera,  626. 
( Inlerita 

cristaia,  302. 
eeneqalenaia,  303. 

Galictis,  020,  627. 

Gallinago,  587,  588,  .v. '2, 
593,  594,  505. 

,■„■//.■//,•.  589,  590,  596, 
597,  598,  599,  (KM, 
602. 

gallintda,     588,     596, 
597,  598,  599,  600, 
601,  602. 

Gallinula 
chloropus,  630. 
phaenicurus,  630,  037. 

Gampsosteonvx 
/»'/:. v7.  709,  710. 

Garypus 
pernonattcs,  70. 

Gasteracantba 
annamita,  (il . 
arcuata,  60. 

fornicata-jalorensis, 
60. 

qlobulata,  01. 
'kasselti,  00. 
Icucomelas,  01. 
perakensM,  60. 

Gazella 

granti,  501. 
2'chc/ni,  501. 
ruficoUis,  472. 
rufifirons,  207,  472. 
saemmerringi,  501. 

Gea 
(lecoruta,  58. 

festiva  nigrifirom,  50. 
f,icolor,  .7.1. 

Gebiopsis 
intermedia,  555. 

Ge.lasimii9 
annuUpe8,  549. 
tetragonon,  549. 

Genetta 
victoria,  87. 

Geoemyda 

grandis,  582. 
spinoea,  582. 

Gibbula 
deelivis,  348. 

fanuhides,  .">48. 
pulcherrima,  349, 
sfoliczkana,  349. 

Gibbula 

(Cantliaridella  I      pA#- rfra,  349. 

Enid %)fownsi  ndi,  349. 
•  iiiMllli.  280,  281. 

camelopardalis,    471, 

175. 
capensis,  470. 

—  peralta,  4~i'<. 
iiculata,     475, 

476. 

—  apensia,  475. 
reticulata,  475,  47'i. 
schillingsi,  175. 
tippelskirchi,  175. Giraudia,  465. 

Glureola,  592. 

Glaucidium 

perlatum,  605. 
Globieoplialiis,  121. 

melas,  132. 
Glomeria 

infu8catu8,  507,  528. 
Glutophrissa 

/"»///,  713. 
Glyphis 

bombayana,  343. 
eorbicula,  344. 

funioulata,  344. 
-  dactylon,  344. 

—  indttsirn.  344. 

jukesii,  344. 
'//„/",  344. 

ruppeUii,  344. satebrom,  344. 
subrostrata,  344. 
tenui&triata,  344. 
toumsendi,  344. 

Gobius 

jayakari,  154. perch-nil,  152,  153. 
Gomphognatlms,     184, 

188,  189. 
Goniosoma 

affine,  545. callianassa,  545. 
cmciferum,  545. 
natator,  544. 
ornatum,  545. 

Gonodactylus 
chiragra,  555. 

cultrifr,-,  :,'>'k 
Gorgonops.  183. 
Grampus,  120r  128. Granatina 

hawkeri,  301. 

ianthinogastra,  301. 
Grapsus 

strigosus,  549. 
Grits 

leucogeranos,  048. 

Gyiunorbia 

pyrgita,  302. Gyriueum albicaricomm,  386. '■/",,// //«.  387. 

spinomun,  387. 
subgranosum,  887. 

(Argobuccinum) «i  ■/-.-.  387. 

( — ;  bUuherculare,  387. 
i  — )  pusillum,  387. 
i  -  )  tuberculatum, 

387. 

(Lanipas)  graniferum, 
3S7. 

(_)  fampog,  387. 
( — )  raneUoides,  387. 

Hadronyehe,    250,    272. 
274. 

eerberea,  274,  275. 
Haematopus,    588,    591, 504. 

ostralegus,  593. 
Halcyon 

chelteutensis,  605. 

cyanoleucus,  606. aemiccerulea,  605. 
Haliotis,  331. 

rufeecent,  345. Haminea 

aguistriata,  456. 
crocata,  456. 

curta,  45ii. 
(jalhn.  450. 

Hapalothple,  257. reuteri.  257. 

Harmochirus 
malaccensis,  70. 

Harmonicon,  251. Ilarpa 

conoidalis,  424. 
ventricom,  424. 

ITarpilius 

inermis,  505. 
Hedydipna 

metallica,  303. 
Helcioniscus 

novem-radiatus,  343. 
testudinarius,  343. 

Heliornis,  638,  030.  (141. 
042,  043,  044,  047, 
651,  652,  653,  654. 

/uftaz,  030,  685,  640, 

651. 
Helladotherium,    I.  280, 

281,473. 
Helodromas 

ochropus,  608. 
lleiiiichrouiis 

eerranus.  101. 
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yerburyi,  139. 

Hemiechlnus 
albulus,  2S7. 

Hem  i  tragus 

hyloerius,  471. 
Eersilia 

calcuttt  nsis,  4'.'. 
savignyi,  49. 

Heterhyphautes 
i  mini,  <il9. 

anoxanthm,    602, 
619. i''/.-.  619. 

Heteropoda leprosa,  64. 
/'•7//f',  (>4. 

mctaia,  6.~>. venatoria,  64. 
Heteropsar 

tpillus,  300. 
Heterotetrax 

humilis,  313. 
Heterotia 

humilis,  313. 
Hexathele,  270. 

hoehsietteri,  270.  277. 

petreii,  27-. 
/W,-<  rti,  278. 

Heocopa,  265,  268. 
wAifcj,  265,  267. 

Himantopus,  588,  594. 
Hippolysmata 

vittata,  563. 

Hippopotamus 
amphibius,  656. 

Hippo  tragus 
equinus  bafceri, 

Homalopsia 
buccata,  578. 

Hoplo). 
spinosus,  603. 

Jlormurns 
auslralasia,  79. 
caudicula,  79. 

Eyastenua 
diacanthuA,  535. 

Hydaepitherium,  280. 
Rydat  mil 

physis,  156. 
velum    156. 

Hydrophasianus,     592, 
593,  594,  595,  697. 

Hydrophie ///,,  579. 
II  \  gropoda 
longimam 

\\\  lephila 
,<//<//<  "  ,  7 13. 

Hylloi ianthinu  ,  7  t. 

Hylobius,  278. 
Eyphantornis 

aoyssinunts,  619. 
galbula,  302. 

ioptera,  618. 
uluensis,  619. 
vitellinus,  619. 
—  uluensis,  619. 

Hypocti'inns kraepelini,  77. 

Hypolaia pallida,  (>13. 
Hypolimnaa 

misippus,  71 ). 

Hypotaenidia 
philippensis,  630, 

Hypsirhina 
bocourtii,  .">78. enhydris,  578. 
plumbea,  578. 

Hystrix galeata,  87, 

lanthina 
lunts,  353. 

fragilis,  353. 

fflobosa,  353, 
[caria 

^asA  /•,  2;). stdetseutis,  29,  30. 
Ichthyosaurus,  183. 
Ictidosuchus,    183    184, 

L86,  188. 
primtsvu8,  165,  189. 

Tdioe.tis,  241. 
Aefoa,  241,  242. 

palmarujn,  ;_'42. Idiommata,     239,     240, 
241. 

aussereri,  241. 
blackwalli,  239,  240. 

fuliginata,  241. .  241. 

'..-;-  itfote,  239,  24(1. Id  i  ops 

tigillatui,  230. 
[dioeoma,  229,  230. 

sigillatum,  230. 
ator 

indicator,  809,  607. 

[phiaulaz 
malayanus,  l.;. 

[rawadia,  331. 

//-I/,  hlearis,  .'!ii'.». 
[rrisor 

erythrorhynchm,     .".  10, 
606. 

minor,  810. 
[•anda 

V;  "  351 • 

[echnocolus,  244. 
//  ilosericeus,  244, 

liicubruns.  2 1 1. 
fsodora,  462,  168. 
[somel  rua 

messor,  78. 

phipsoni,  78. weberi,  78. 

[spidina 605. 

Ixalus,  257. 
IxamatuB,  251,  257. 

broomi,  258,  260. 

gregorii,  258,  259. 
variiis,  257,  258. 

Jopas 
!«»,  390. 

—  francolina,  399. 

Julue birmanus,  507j  525. 

Keinwn.it  bus 

cordylus,  162,  189. 
Keitloa,  158. 

Kobus 
thomasi,  00. 

Koptorthosoma 

astuans,  •"!4. 
uleum,  ■'!  I. &rfipc8,  34. 

Iv'ytra,  4(51,  464,  165. £»•£/»,  465. 

Labeo 

forskalii,  159. 
victorianus,  159, 

Lacerta,  18">. 
Lacheaifi 

Jicotor,  446. 
linens,  581. 

wagleri,  ~>81. 
Lacuna 

indica,  333. 
tenuistriata,  36 1. 

Lagenorhynohus albirostris,  J: 82. 

Laeonosl  icta 
brunm  i<;j>.<,  620. 

LambruB 

lippus,  .">.'ir>,  574, longimanus,  536. 
LamproooliuB <■//,/ /y,,  -.,  800. 

Lamprotornia //<-,  vicaudaia,    62] 
622. 

porphyraptertts,  622. 
superbus,  800. 
viridipectus,  622, 
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Laniarius 

chrysogaster,  014. 
i  ruentus,  304. 
( rythrogaster,   602, 

614. 
Lanistes,  461,  462,  168. 
Lanius 

antinorii,  304,  615. 
badius,  015. 
excubitorius,  01 5. 

/i  ubicus,  01  .r>. 
paradoxus,  015. 
pectoralis,  615. 
phcenicuroides,  304. 
pomeranus,  015.  616. 
senator,  615. 
—  paradoxus,  615. 

Latastia 
kardeggeri,  145. 
longicaudata,  144. 
neumanni,  145. 

Latiaxia 
diadema,  342,  399. 

Latirua 
arabicus,  418. 

.A'/W<,  418. 
t  Periateniia)  nassatula, 

418. 

( — )  pagodefformis, 

418. 
' 

(_)  pulckellus,  418. Latrunculua 

spiratus,  417. 
valentianus,  417. 

Lepidosiren,     484,    485, 
486,  488,  489,  490, 
491,  40:;,  494,  495, 
497,  498. 

Lepidosteus,    494,     495, 497. 

Leptodius 
cavipes,  540. 
exaratus,  540. 

Leptothyra 
>7//era,  352. 
teta,  352. 
pilula,  352. 
hi  menensis.  352. 

Leucotina 
amcena,  452. 
eximia,  452. 

gratiosa,  452. 
jaskensis,  452. 

Libytherium,  280. 
Limnea,  162,  467,  468. 
Linmocryptc*.  0(11. 
LinmotrochuB,     461, 

405. 
thomsovi,  464,  465. 

Linus 

fimbriatus,  70. 

Linyphia 

beccarii,  '>'>. 
/Hiss,  rcula,  54. 

phyllophora,  '>'>. 
Liotia 

cidaris,  317. 
pulchella,  346. 

Liphistius,  218. 
Lippistes 

grayi,  361. helicoides,  361. 
Lithocraniua 

walferi,  501. Litiopa 

macula,  371 . 
ventrosa,  371. 

(Alaba)  blanfordi,  371. 
( — )  rectangulata,  371. 
(Diala)  /c/////,  371. 
(— •)  semisfriata,  371. 

( — )  sulcifera,  371. 
(Styliferina)     fittva, 

371. 

( — )  savignyi,  371. 
Littorina 

ventricoea,  303. 

(Melaraphe)  scabra, 
364. 

( — )  —  carinifera,  304. 
(— )  —  intermedia,  364. 
( — )  —  neweom/ri,  304. 
(  — )  --punctata,  304. 

(— )  —  pyramid  alia, 
364. 

(_)  undulata,  304. 
Lollianus 

perakensis,  75. 
Lophoaetus 

occipitalis,  G<  >3. 

Lophoceros 
erythrorhynchus,  310. 
flavirostris,  310. 
rnedianus,  310. 
iiiis/i ///.<,  000. 

Lophogyps 

occipitalis,  313. 

Lophotis 
gindiana,  313. Lotoriuro 
oleariwm,  386. 

(Hpidroraus)    bractea- 
turn,  3S0. 

( — )  ceylonense,  386. 
(_)  distortum,  386. 
( — )  testaceum,  380. 
(Gutturnium)  retusum, 

386. 
( — )  trilineatum,  380. 
( — )  vespaceuon,  386. 
(Lagena  i    cingulatum, 

386. 

Lotorium 

i  Simpuluno)     aguatilt , 386. 

i  labiostm,  386. 

l—)pileare,  386. Loxonema,  372. 
Lnnobriconereia 

Bp.,  719. Lnpea 

gladiator,  54  I . Lutra,  626. dllhia.  027. 

LybiuB abyssinicus,  602,  608. 
(Bquatorialis,  608, 

Lyohaa scutatus,  78. 
scutillus,  78. 

Lyeodon laoensis,  570. 
Lyncodon,  020. 
Lysioaquilla 

Bpinosa,  554. 

Mabuia 
brevicollis,  140. 

pulchra,  147. Machetes,  593. 
Macrodypteryx 

macrodipterus,  007. 
Macropiatnodan 

rhodomelas,  570. 
Macrothele,  205, 200, 207, 

270,  272. 

aculeata-,  200. 
antipodiana,  207- 

calpetana,  200. kuttoni,  265,  207. 

insignipes,  207. Madoqua 

phUlipsi,  500. saltiana,  500. 
Ma'via 

picte,  73. Malaoobdella,  103. 

grossa,  103. Blangilia 
albolabiata,  450. 
averina,  441,  400. 
basca,uda,  442. 
cardinalis,  441. 
ckilosema,     329,    441. 142. 

crassilabrum,  411. 

decipiens,  441. 

fairbanki,  :!.".;;,  442. fortistriata,  333,  442. 
fulvocincta,  333,  442. 

galigensis,  412. himerodes,  441. 
himerta,  441. 
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Mangillia 
horneana,  329,  412. 
Iiteida,  442. 
mr/rmecodes,  412,  460. 
ootasicostata,  417. 
op  Uus,  442. 
pclli/i,  442. 
perlonga,  442. 

phtea,'44'2,  4iii). pulchripieta,  443,  460. 
recto,  333,  450. 
seituks,  450. 
spurci,  447. 
subula,  443. 
tcrpnisma,  443,  460. 
theskeln,  444. 
theskeloides,  444. 
townsendi,     328,     334, 

444. 

vauquelini,  441. 
(Glyphostoma)   obtusi- 

eostata,  411,  450. 
( — )  rugosa,  444. 
( — )  sor<v,  444. 
( — )  spurca,  444. 

Maoriaua,  gen.  nov.,  230, 
236. 

dcndyi,  237. 
Margiuella 

im-unspicua,  333,  425. 
mazagonica,  328. 
monitis,  424. 
oblonga,  425, 

pygnuea,  426. 
(Crvptospira)  mabdlce, 

425,460. 

( — )    quinqueplicata, 
425. 

(Gibbcrula)      charhar- 
e7isis,  424. 

( —  )fuai/ormis,  425. 

( — )  mazagonica,  425. 
( — )  Monitis,  425. 
( — )    —    terverviana, 

425. 
( — )  itt  villi,  125. 
( — )  shopkmdi,  425. 
(Glabella)  (fete,  424. 
(_)<;/,/«.,„,  424. 
( — )  quiloiiii  a,  42  t. 
(Pen  .  425. 
( — )  mmS,  426. 
( — )  „,„/(.<,  426. 

{—)pi*iiin,  426. 
(Volvaria)     attenuate/, 

426. 

(_ \«ffulgenst  426. 
(— )  obsoura,  426, 
( — )  1-6. 

liarp 
.  712. 

ilarpliysa,  711,  715,  718, 

719. 
sanguined,  719,  720. 
teretiuscula,  715. 

M  irptusa 
«  ianognalhus,  0,  7. 

Mathilda 
gracilli  na,  378,  460. 
zmitampis,  379,  460. 

Matidia 
a«ria,  67. 

Matuta 
banksii,  552,  553. 
pin  a,  552,  553. 
victor,  551. 
victrix,  551. 

Meeistocepbalua 
punctifrons,       507, 

531. 

Megacbile 
bicanaliculata,  35. 
dimidiata,  35. 
erythropoda,  34. 
frederici,  35. 

Megascolex,  2D1'). Melania,   461,  462,  467, 
468. 

admirabilis,  461,  404. 
a  morula,  465. 

Melanobucco 

abyssinicus,  608. 
CBquatoriali8,  602,  608. 

Melanoides 

axperata,  372. 
dactylus,  372. 

Mclierax 

//.///.  w,  312,  603. 

niger,  312. 
poliopterus,  312. 

Melittophagii9 
bulloc&i,  606. 
cyanostictus,  310,  311, 

"  606. 

Jranatus,  B06. 
pusillus    cya  nostiotus, 

310. 

revoili,  311. 
tharpei,  31 1 ,  608. 

Melodeua,  251. 
Melongena 

bueephala,  417. 
Bleretrix 

t u mill ii,  ',','.'<  i,  335. 
.Mi  ni | is 

811. 
lll(lilrn.<.  606. 
n  '■ "''/.  311. 

(Melittophagm)  n  wi/t, 
311. 

ludovicuB,  308. 
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Mesocricetua 
koenigi,  472. 
raddei,  472. Bfeta <";,  57. 

fastigata,  57. 

gemmea,  57. y  mtralis,  57. 
Metopograpsua 

maeuiatus,  550. 
Bietula 

tri hi *rin fit,  4  15. Mieippa 

mascarenica,  536. 

philyra,  536. —  mascarenica,  536. 
Microdrilus,  191. 
Micromerya 

vermiformis,  51. 
Micronisua 

gabar,  603. Bfigns,  228. 
distinctus,  220. 
paradoxus,  22S,  229. 
sandageri,  229. Millsunia,  191. 

]\iil \  us 

(Bjyptlus,  312. Mimetaa 

margaritifer,  54. Minolia 

biangulosa,  349. climacota,  349. 

eudeli,  349. 

gilvosplendens,  319. 
gradata,  334,  349. 
nedyma,  350. variabilis,  360. 

(Conolrocbus)    Zt  iMj- 
worthiana,  350. 

Mirafra 

y#&#»,  302. Miaaulina,  210 
occatoria,  220. 

Mithras 

aspera,  y.'<i<- 

.Mi  Ira 

antonia,  419. 

6ow«,  Us. 
r/iiiir/isis,  419. 

'/".   122. 

crebriHrata,  123. 
deUcata,  422. 

discoloria,  422. 

fidicula,  422. guttata,  419. 
hastata,  121. 
malcolmensis,  122. //'/'■</,   122. 

pretwsa,  419. 
teitula,  422. 

is 
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Mitra 
mbtrmicata,  423. 
ximbonata,  424. 
gebueiisis,  420. 
coiiata,  346. 

(Cancilla)     carnicohr, 419. 

-)  circulata,  410. 
( — )  insoulpta,  419. 

-)  /a%e,  419,  460. 
(Chrysame)     caligcna, 

420. 

( — )  marginata,  420. 
-)  procissa,  420. 

(— )  ftareJto,  423. 
(Costellaria)   acupicta, 

420. 

-)  armillala,  421. 

(— )  casta,  421. 
— )  coUimoni,  421. 
— )  crebrilirala,  421. 

-)dtpdala,  421. 
— )  delicata,  421. 
— )  fusco-apicata, 
421. 
— )  malcolmensis,  421, 
4(50. 

— )    —  immaculata, 
421. 

— )  mndesta,  422. 
( — )  obeliscus,  422. 

-)  pasithea,  422,  400. 
-)  rcvelata,  422. 
-)  scitula,  423. 

[— )  stephanucha,  423. 
-)  subtruncata,  423. 

(Cylinclra)  MfM?,  424. 
(Pusia)  aurcolata.  423. 

-)  blanfordi,  423,460. 
-)  discoloria,  423. 
-)  e&*«,  423. 

[— )  mulUtostata,  424. 
-)  osiridiis,  424. 

-)  skoplandi,  424. 
( — )  venustula,  424. 
(Scabricolfl)      antonue, 419. 

[  — )  c  re  n  (fori,  419. 
( — )  peasei,  419. 

)  pretiosa,  419. 
-)  scabriuscula,  419. 

(Si  rigatella)    litterata, 
420. 

(Swaiasonia)  fissurata, 
424. 

(Tnrrinila)  caliendrum, 
420,459. 

;-)  histata,  422. 
Mitrularia 

equeetris,  3(>2. 
—  layccrdi,  302. 

Mon  ilea 

astrolahensis,  319. 
agtrolensis,  349. 
callifera,  349. 
—  mason?'.  349. 
suuu/isoiti,  34 0. 

Monoilonta 

fo&io,  348. 
vermiculata,  318. 

Monticola 

cyanus,  307. 
rufocincrea,  307. 
saxatilis,  300,  (112. 

Moi'inula 

macandrewi,  391. 
rissoina,  391. 

Mormyrus 
kannume,  159. 

Mutacilla 

a$a,   303. 

jfaoB,  017. vidua,  017. 

Mugil 

eAefo,  505. 
Mulelocha  sp.,  711. 
Mumiola 

e  pent  rum  a,  392. 
spirata,  392. Murex 

anatomicus,  398. 
cristatus,  398. 
malabaricuSf  333,  338, 

367. 

spinosus,  398. 
tenuispina,  397. 
temispina,  398,  397. 
tribulus,  398. 

(Cliidorcus)       udustus, 397. 

( — )  axicornis,  397. 
( — )  banksii,  397. 
( — )  mounts,  397. 
( — )  microphyllus,  397. 
( — )  spectrum,  397. 
(Hoinalacaatha)    rofo, 

398. 

(Ociuebra)  bombayanus, 398. 

( — )  cyclostoma,  398. 
(— )  jiexirostris,  398. 

(— )  pholidotus,  398. 
(_)  serotinus,  398. 

(Phyllonotus)  rirrosus, 397. 

(— )  rusticus,  398. 
( — )  turhivatus,  398. Muscicapa 

grisola,  610. 
Musi  ela 

./J/Aoft,  027. 
tnajori,  627. 

Mut  ilia 

nmlai/ana,  16. 

sA«wtf,  17. 

Mygale.  265. antipodiana,  265,  266. 
Javiuiensis,  45. 
mon&trosa,  45. 

quoyi,  266. 
MyoporniB 

'/VWmt,  308. 

Myrmarachne annandalei,  72. 

Myrraeoocichla tnclanura,  308. 

Myrmi'cophaga,  696. 

Myrmeleon leuchii,  711. 

Naia 

tripudians,  580. 
Nassa 

angriasensis,  460. nrciduria,  409. 

bifiirin,  410. 
collaticia,  460. 
coronata,  409. 
eranea,  460. 

,/ifoaa,  411. qaudiosa,  411. Airta,  411. 

tdjptfta,  400. margintdaia,  412. otasa,  333,  411. 
ornata,  414. 

pieta,  411. plebccufa,  414. 

p«#a,  409. pi/gnuea,  414. sturtiana,  460. 
varians,  414. 
zailensis,  409. 

( Alectrvou)  hahylon ica, 

409. 
' 

(__,  catefti,  400. 
(— )  collatica,4ffli. 
(— )  s%»«*,  410. 
(— )  eranea,  410. 
(-)  Airfo,  410. 
(— )  <Vy///V/,  410. 
( — )  mucronata,  411. 

( — )  aodifera,  411. 
( — )  c&esa,  41 1. 
(Arcularia)  leptospira , 

409. 

( — )  obockensis,  409 
(— )  prrsira,  400. 
(— )  tkersites,  409. 
( — )  —  biniaculosd,  409. 

(Hi  ma)     dermestina, 413. 

( — )frcdcriei,  413. 
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Nassa 

(Hima)  ischna,  414. 

( — )  mam  ill  if  cm,  414. 
( — )    —     hindurabica, 

414. 

( — )  paupcra,  411. 
( — )   pseudoconcinna, 

414. 

(_)  stolata,  414. 
( — )  townsendi,  413. 
(Niothn)  albescens,  412. 
(— )  —fenestra,  41:3. 

( — )  angriasensis,  412. 
( — )  (Jfmmv.lata.  412. 
(— )  kieneri,  412. 
( — )  ravida,  412. 
l—)sordida,  413. 
( — )  stigmaria,  412. 
( — )  —  adamsiuna.  412. 
(— )  tturtiana,  413. 
(Phrontis)     fissilabris, 

413. 

(Uzita)     nodlinc/a, 
412. 

(ZtMixis).A'A-.^.  411. 
( — )  lentiginoses,  411. 
( — )  marrati,  411. 

(— )  patlidula,  411. 
(—)!»&*«»  411. 
( — )  —  marmorea,  411. 
(— )  planicostaia,  411. 

Nassaria 

omandelica,  333. 
viccn.  4 It). 

recurwt,  410. 
attturalia,  4IG. 

Naseopsis,  461,  465,  466. 
Natica,  331. 

abyssicoht,  334. 
a/rt  papilionit,  358. 
anioni,  358. 
buriasensis,  3f>8. 
dillwyvi,  358. 
•  iizonn,  358. 
livcata,  358. 
maculosa,  358. 
tnarochiensis,  359. 

ponsonbyi,  358. 
powisinitu,  359. 
ptdicaria,  358. 

pyri/ortnis,  .'>
■">'.•. qiickctti,  358. 

r///'/,  358. 
2  I  359. 

t(f  ninlii.  X>K. 

Irdiln.  359. 

I  niiiipull'i ,    |60. 
( Bunatica)    tronquilla, 

359. 

(Mainilla  |  //«/"/■ 
3<30. 

Natica 

(Mamilla)  melanosloma 

fibrosa,  360. 
(— )    —     zamibarica, 

■M). 

(Mamma)    albumen, 359. 

( — )  cumivgiana,  859. 
( — )  mamilla,  359. 
(Neverita)dt«yma,359. 

Naticiua 

pomatiella,  300. 
Necroayrtea 

monachtts,  313. 
Nectarinia '//<((,  303. 

pulchella, « ■  IT. Xeinatogmus 
<A  ntimanus,  54. 

Nemerfces 

Ncini-sia.  2."..".. 
^Kteai,  233. £tr&»,  233,  236. 

Neophron 
iilmuli  'ktlS,  313. 

percnoptt  rus,  313. 
Neothaunia,    461,    466, 

470. 

Nepl  ii  la 6a««,  58. 

flagellars,  58. holmerte,  58. 

imperiaMs,  ;">1,  58. ///urn/,//,/,  58, 

—  jalorensis,  58. 
malabart  nsis,  58. 

Neptunaa 
argentatus,  5 14. 
gladiator,  544. 
(Ampbitrite)^faaYalor, 

544. 
Nereis 

ftretrif irrw,  715. 
Nerita 

albicUla,  353. 
chameleon,  853. 
—  arabica,  353. 

—  quadricolor,  353. 

longii,  353. 
orysarum,  353. 

ptexa,  353. 
(Doctiii)    crepidularia, 

353. 

( — )      ''■ /'■ '    •'•  353. 
i  ll.minc-nlaJ»//<«/"»/</, 

353. 
(Odontostoma)   poHta, 

353. 

(Fila)    chrysostoma, 

Nilakantba,  gen.  nuv.,  8. 
cockerelli,  7,  8,  15. 

Niso 

pyramidelloides.  389. 
iwnom,  328.  334,  389. 
—  ;»«ra,  389. 

Notaugea 

albicapUlus,  300. 

mperous,  300. Numeniue,  588. 
Nuinida 

ptilorhyncha,  310. 
Nvoticorax,  324. 

griseus,  320. 
( teinebra 

bombayana,  328,  331. 

Ocypode 
ceratophthalma,  548. 
convexa,  548. 
cordimana,  548. 

Odostomia 
antella,  395. 

brenda,  ii'.'G. carinata,  395. 

eutropia,  .'i9.">. 
litiopina,  395,  U .» ». 
///</>/•,  395,  460. 

subangulata,  .'(9.">. syrnoloides,  328,  396. 
/'  nera,  395. 

(Miralda)    diadema, 
390. 

(  — )  idalima,  396. 

( — )  opephora,  396. 
(Pyrgulina)    callisfa, 396. 

(— )  coata,  396. 

(— )  «fy«rn,  396. 
( — )  epentromidea,  396. 

(— )  glycisma,  396. ( — )  interstriata,  396. 

( — )  pyrgo/nella,  390. 
(  Idj  1I1TU8 

diffuws,  30. 
mephitis,  30. uii//in/iis,  30. 

(Edicnemua 

affinis,  313. 
(Kna 

capensis,  315. 
Okapia,  gen.  noT.,   280, 

17-',  173,  174. 

johnsioni,  281. 

Ol'iv.i 

bicincta,  426. 
bulbosa,  420. 

ivflata,  426. 
ispidula,  128. 
tnaura,  126. 
—  sepulturalis,  126 
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Oliva 
i  Agaronia)  acuminata, 

426. 

( — )  hiatula,  420. 
( — )    —   aiicillurioidcs, 

426. 

( — )  —  induska,  420. 
( — )  nebulosa,  427. 
( — )  —  intricata,  427. 

Olivella 

nympha,  407,  427. 
Oimnastrephes 

sloanii,  110. 
Omothymua 

thorclli,  45. 
Oncopua 

truncatus,  84. 

Opbryotrocha,  719. 
Opsiceros,  157. 
Or.'utragus 

megatotis,  502. 
saltator,  500. 

Oriolus 
auriitns,  002,  021. 
note fit^,  602. 

nrffert,  621. 
Orithyia 

williami,  47. 
Oniitliorhvnchus,       172, 

175,  177,  184,  188. 
anatinus,  024. 

Orsinome 

phrygiana,  56. 
Orycteropus,  090. 
Oryx 

fe&a,  502. 
Oscilla 

indica,  309,  391. 
tomata,  391. 

Otis,  636,  638,  039,  041, 
042,  645,  040,    G47, 
650,  651,  652,  653, 
664. 

tarda,   030,  633,  034, 
651. 

Otostigma 
aculeatum,    507,    531, 

533. 

nemorensis,  530. 
onV«/«fr,507,530,533. 

Ototpylilonemertes 
duplex,  103. 

Ourebia 
montana,  293,  500. 

Ovibos 
moschatus,  657. 

Ovis 

aries,  658. 
arkal,  291. 
musimon,  658. 

Ovula,  384. 

Oxy.tpes 
lineatipes,  70. 

patalongensis,  70. 
Ozius 

frontalis,  541. 

Pachiloscelia,  219. 

nigripes,  '211. 

rufipes,  22.->. Pachyprora 
or ie n talis,  610. 

Failillothorax 
semiostrinus,  71. 

Pabxmon 

acanthurus,  566,  567. 
carcinus,  565. 
—  lamarrei,  565. 

cquidens,  565,  574. 
forceps,  500,  570. 
'f&s,  568. 

lampropus,  568. 
lancifer,  573. 

nipponensis,  566,  507. 
paucidens,  568,  574. 
pUimanus,  567. 
mndaicus,  5(>8. 

Palaeohatteria,  187. 
Palseomephitie 

jeegeri,  027. Palamnffius 

longimawus,  78. 
—  angustimawus,  78. 
—  thorelli,  78. 

Panysinus,  gen.  now,  74. 
nitens,  74. 

Papilio 
pintnfhus,  714. 
xe  n  oil  a  mas,  718. 

Paramelania,  4(>3,  404. 
crassigranulata,      461, 

464. 
damoni,  461,  464. 

Paraplectana 
depressa,  61. 

Paratilapia 
serrauus,  161. 

Pardoaa 
irrctita,  69. 
I  a  id  f awl,  69. 

Pariasaurus,      181,     183 

184,  187. 
ParioticllUS,  183,  187. 
Parisoma 

bochmi,  308. 

Tarns 
baraka,  016. 
thruppi,  304,  616. 

Passer 

d  iff  in:  us    go  ngon  e  n  sis, 
618. 

gongonensis,  618. 

Patella 

osfer,  313. 
testudinaria,  343. 
tricarinata,  302. 

(Scutellaria)  y>/«i,  343. 
Pecten 

townsendi,  328,  334. 

Pellenes 
fowi/few,  B,  12,  15. 
translaius,  7,  11,  15. 

Penasus 

Bp.(  571,  574. 

affinis,  .r>72. 

australiensis,  571. 
breeicornis,  571. 
canalictdattis,  571, 573, 

574. 

caramote,  571. 

japonicus,  571,  573, 
lysianassa,  572. monoceros,  572. 

mutatus,  572,  .">74. eemisulcatus,  570. 
velutinus,  570. 

Perdix cincrea,  324. 

Perionyx,  200. 
PeriflBOrnia 

carunculata,  022. 

Pernistes 
infuscatus,  315. 

Petronia 

pi/rgita,  302,  618. Phalacrocorax,  323. 
Phasianella 

elaehista,  35  1 . 
minima,  351. 

variegata,  352. —  nivosa,  352. 

Philochortus 
;/<  umanni,  145. 

Pbilopunus 

pteropns,  47. 
Phlogius,  244. 

erassipes,  245. 
Phocrcna,  132. 

Phuebis 

agarithe,  714. PholcuB 

diopsis,  49. 

optlionides,  49. 
podophthalmus,  50. vesculus,  49. 
v-notatux,  49. 

Pholeuou,  233,  236. 

Phoroncidia 
acrosomoides,  52. 

lygeana,  52. Phus 
ghdysia,  416,  460. muricttlatus,  417. 
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roseatus,  417. 
Phraotura 

ansorgii,  623,  624. 
bovei,  623. 
sca/phirhgnchura,  G23. 

Phrictus,  244. 
crassipes,  245. 

Phylloatropb.ua 
pauper,  611. 
rufescens,  611. 
skarpei,  61U. 
strepitans,     G02,     610, 

611. 
Physeter,  109. 

macroccphalus,  121. 
Pbvsopsis,    4G1,    4G2, *  468. 

Picus 
viridis,  323. 

Pieris 
phileta  eubofa,  713. 
—  evonima,  713. 

Pilunmus 
andreosayi,  543. 
forskalii,  542. 
Icevimanus,  542. 
nit  id  us,  542. 
sluiteri,  541. 

■^7(0,  541. 
Pinnotheres 

card ii,  551. 
socius,  551,  574. 

Pisa 
(Naxia)  diacantha,  535. 

Pireuella 
clathrata,  372. 

Pi^ania 

ignea,  415. 
Pison 

fuscipalpis,  27. 
suspiciosus,  27. 

Planaxis 
brevieulus,  377. 
■ —  tesscllata,  377. 
lineatus,  377- 
—  labio8us,  377. 
niaer,  377. 
snmlis,  377. 
sulcatus,  377. 
—  savignyi,  377. 
—  snhnigra,  377. 

Planorbia,  461,462,  167, 
468. 

lTit\<l-'.-inUS 

kilanf  aniens,  50*,  53:.'. 
—  var.,  513. 

Platypodotaartu,     172, 
180,  181,  L85. 

robuBtus,  172,  180,181, 
186. 

Platyrhoous 
beccarii,  507,  514,  532. 
humtierti,      507,     509, 

532. 

imularis,  51 G,  532. 
kelantanicits,  507,  512, 

532. 
malaccanus,   507,  517, 

532. 
marg melius,  507,  511, 

532. 
pfeiffera,  507, 515, 532. 
se/osus,  507. 
subalbus,  507,  518. 
xanthopus,  507,  518. 

Platystira 
albifrons,  602,  610. 

Plecotrema 
lirata,  45S. 

sykesii,  332,  458. 
Plectana 

lygeana,  52. Plesiosaurus,  183. 
Plenrotoma 

acutigeminata,  433. 
alhata,  433. 
albicaudata,  333. 
albina,  434. 
cincta,  435. 

fusca,  434. 
jubuta,  433. kicida,  333. 
macandrewi,  333. 
marmorata,  434. 
mitralis,  448. 

pagoda,  441. ' poulocnsis,  434. 
soror,  333. 

tigrina,  434. 
vertebrata,  435. 
violacea,  434. 
(Gcnimula)    gemmata, 

434. 

(— )  multiseriata,  434. 
(— )  ne#us,  434. 
(Oligotoina)      make- 

monoi,  434. 
(— )  ntttta,  434. 
( — )  pouloeneis,  434. 
( — )  violacea,  435. 

Plexippus 
culieivorus,  74. 
iniithinus,  74. 

paykulli,  74. 
puerpcrus,  8. succinctus,  74. 
versicolor,  72. 

Plooeipa  wi 
donaldwni,    602,  620, 

622. 
,nrl,nvtrlti/ioint,  G_'D. 

Ploceipaassr 
mperciliostts,  Gil. 

Pluoeiia 
sangiiiii  irosiris     celhio- 

picus,  620. Podioa.635,643,651,652. 
senegalensis,  635. 

Podoa 
surinamensis,  030. 

Pceoeephulus 
ritjiventris,  309. 

Poliohierux 
semi  I  or  qua  fits,  312. 

Polistes 

Sagittarius,  29. 
Polyodontophia 

geminatus,  576. 
Polypterua,    484,    494, '  495,  497,  628. 

Pomatorhinna 
ruficollis,  1. 

Pompilus 
analis,  24. 
pulverosus,  22. 
singaporensis,  21. 

Porrhotbele,     2ti5,    2GG, 

270. 
antipodiana,  2G5,  266, 267. 

huttoni,  265,  2G7. 
si»M>»i,  2G6,  268,  209. 

Portunus 
crucifer,  545. 

gladiator,  544. 
(Neiitunus)    pelagicus, 

544. 
Porzana,  643. 

Carolina,  630,  637. 

Potamidee 

(Cerithidea)    rhhoper- arum,  376. 
(Pireuella)    amicus, 

376. 
(  — )  —  cinerascens,  376. 
( — )  layardi,  37G. 
( — )    —    bombayanus, 376. 

(Telescopium)      te/c- 
scopium,  375. 

(Terebralia)     sulcatum, 
875. 

(Tympanoiiotus  )jluvia- 

tilis,  37">. 
Potaraon 

(Paratbelphuaa)  impro- 
visum,  ;">4<>,  574. 

( — )   sillCllSl',    ."i  15, 
(Potamooautea)  stolics- i\  <i  ii  it  in,  .M7. 

Precia 
,/rnoVi  va,  71 1. 
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Prinia 

mystaceet,  614. 
Friotrochus 

sepulckralis,  34'.). Pri  stums 
carter i,  139. 
collaris,  138. 
crucifer,  138. 

jlavipunctatus,  13S. 
Procavia 

sp.,  658. 
crawshayi,  88. 
dorm/is,  88,  058. 

(Dend  ruby  rax)    mar- 
rrwta,  88. 

Frocolophon,  183. 
Pronous 

ajfinis,  61. 
taprobanicus,  C>2. 

Prosadenoporus,  93. 
Prostheclina 

moryani,  7,  8,  13,  16. 
perplexa,  7,  8,  12,  15. 
venatoria,  7,  8,  13,  16. 
viaria,  7»  14,  16. 

Proterosaurus,  185. 

Protopterus,     484,     486, 
491,  492,  493,  495, 
497,  498. 

atkivpicus,  158. 
amiccfcns,  492.  , 

Psammodynastes 

pictus,  578. 
Psammophis 

schokari,  151. 
P.sechrus 

argentatus,  47. 
singaporensis,  47. 

Pseudagenia 
arethusa,  20. 

malayana,  20. 
««ctfa,  20. 

Pseudamycus 
albomacnlutus,  74. 

Pseudidiops 
r  ad  rat  us,  85. 

Pseudonielania,  372. 

Psopbia,  638,  639,  643, 
644,  645,  654. 

leucoptcra,    630,     644, 
646. 

ofecara,  630,  632,  633, 
637,  644,  653. 

Pterocera 
ho/ibis,  381. 

Pteroceras,  465. 
Pi  erodes,  643. 

lichtensteini,  315. 
Ptycbosiagum,  168. 

microirema,  170. 
orientate,  175. 

Purpura 
blanfordi,  323. 
nuiricimi,  400. 

ye  rsico,  399. 
rudolphi,  399. 

( Pol vtropa)  sacellum, 

399, 

(Stramonita)  bianfordi, 
399. 

(— ')  rustica,  399. 
(Tbales&a)  ft«/o,  399. 
(— )  echinutota,  399. 

( — ")  hippocastanum, 399. 

(— )  maneimlle,  399. Paruurinu.  466. 

Putorius,  026. 

Pycnonotus 
arsinoe,  308. 
dodsoni,  611 . 

Pyrameis cardui,  714. 

Py  ram  idol  la 
gcms,  390. 
dolabmta  terebelloides, 

389. 
maculosa,  390. 

pulchella,  390. 
( Lonchaeua)  sulcata, 

390. 
(Ot  ipleura)  milralis, 

390. 

( — )  propinqua,  390. 

Pyrgulina cWwta,  396. 

cogfefo,  328,  442. 
consobrina,  396. 

edyarii,  396. 

Pyrgus 
syrichttts,  713. 

Pyroiuelaua ,aA«,  621. 

Pyrrhulauda harrisoni,  617. 
melanauchen ,  303. 

siynata,  (517. 

Pyrula j£ctt*,  385. 
laevigata,  386. 
reticulata,  386. 

Python rcticulatus,  575. 

Quelea 
athiopica,  620. 

Eallus,  651,  654. 
celebensis,  030 

longirostrii,  630,  031 , 
032,  637.  640.  649, 
660. 

Rallua 
tnacuiatiis,  630. 

Rana 

cyanophlyctie,  152. 

fusca,  493. 
Rapana 

otf'ooser,  399,  451. 
Reuluzia 

rollaudiana  354. 

Reourvirostria,  588. 

Ret  usa 
ii  it  ah  i,  45  J. 

(Pyrunculu*)  pelli/i, 454. 

Rhabdodryaa 

fr/fe,  714. Rliinaster,  158. 
Rbinowos,  157. 

sp.,  658. bicornis,  156   157. 
crossii,  154,  156. 
lasiotis,  154,  155,  156. 

niger,  [55. 

platyrhinus,  156. simuts,  156,  157. 
sondaicus,  157. 
sumatrensis,  154,  155, 

156,  157,  058. 
unicornis,  157. 

Rliinoelietus 

jitbatus,  630,  633,  634, 
636,  638,  639,  040, 
641,  612,  613,  645, 
648,  054. 

Rhinororax 

aj»«,  299. Rhinopomastus 
minor,  310. 

Rbinoptilus 
ductus,  314,  603. 

Rbitymna 
xanthomas,  65. 

Rhodophoneus 
cruentus,  304. 

Rhyncbsea,  587,588,590, 
592,  593,  594.  595, 

596,  597. capensis,    589,   591, 

593. Rhyiiehium 
,/w  no-marginatum,  32. 
taprobance,  31. 

Rhyncoproctns 
proboscideus,  507,  522. 

Rhytidoceros 
undulatus,  471. 

Rioiula 

propinqua,  315. 

Ringicula 
acuta,  45"  1. 

apicata,  457. 



INDEX. 

'39 

Ringicula 
c/i  iron,  457. 
prismatiea,  457. 
propinquans,  457. 

Bisella 
i  Peasiella)  isseli,  364 

Ki.s3oa 

charope,  400. 
cosfa/a,  360. 
incerfossa,  366. 
petroneila,  460. 

pyrrhias,  365. xctnthias,  365. 
(Alvania)     aleeafa, 

366,  400. 
(_)  inierfossa,  366. 
( — -)  mahimensis,  366. 
(Apicnlaria)  charope, 

365. 

(  — )  versoverana,  305. 
(Manzonia)  petroneila, 

366. 
(Onoba)  delieata,  366. 
( — ) '//'''.'/"''  366. Bissoina 
amldgua,  367. 
—  perpusilla,  367. 

canalieulata,  '-'Ail. 
epentroma,  392. 
Htianis,  367. 

—  perstriatula,  307. 
neviBaaa,  367. 
paschalis,  460. 
pseudo-scalaris,  460. 
tveptrum  regis,    067, 

460. 

stoppani,  369. 
I  Pboeinella)  elaihrata, 

368. 

(_  )pasohalia,  368. 
( — )  8canenziana,  300. 
I  Pyramidelloides)  /.</- /■"if/",  369. 

( — )  miraada  bellardi, 
369. 

(_)  _  insolita,  369. 

( Rigsolioa)    a1' 367. 
(—  i  pachy 
(-  B8. 
(_)  _  bertheloti,  368. 
( — )  —  soalarina,  368. 
(_)  plkatuia,  ■ 
(_)  pseudoncaiartB, 

368. 
( — )  rismi,  368 
( — )  Bubfutiicufata, 

8  -Iim.ii  txiella    main- 
loarin 

(— 

Rissoina 

(Suhwarteiella)  triticea 
369 

Stosaichia)  aWtonniff, 
369. 

(Zabina)  <7y>/"'  in  /'</, 3  »9. 

(— )  ory^o,  369. B  etellaria 

curto,  331,  33^. 
curvirostris,  381. 
—  carte,  381. 
delicatula,  331,  881. 

Ruticilla 
^>//  enicura,  612. 

Saitia 
anna,  B. 
dcfioccwtus,  7,  H,  15. 
inuiilis,  7,  10,  15, 

Salius 

Jfoows,  23. 
malai/esnsis,  23. 
miserus,  22. 
perearinus,  23. 

ni  as,  24. 

sycoph  ni!".  23. 
taprobante,  23. 

Salticus 

fimbriatus,  70. Samotberium,  483. 
Saxicola 

deserti,  307. 
isabeUina,  307,  612. 
morio,  307. 

a  nanthe,  012. 
phillipsi,  307. 
pleshanka,  ."07,  612. 

•'"",  012. 

vittata,  612. 
Scala 

alata,  354. 
Clementina,  354. 

tt&a,  354. .  56. 

decussata,  356,. 
,  355. "i'.  35  I. 

,//,„,.  'a,  355 

irregularis,  35  i. /((//(>  //-.  a,  356, 

laxata,  35 1. 
Uneolata,  36  I. 
maculosa,  35 1. 

paUatx,  35  I. 
perplexa,  356. 
pfl  ftOM,  35  J. 
replic  ta,  354. 

Lcrilla I  a  .'//<<• 
356. 

i     )  /.   .     ,  350, 

Scala ( Anuva)   raricostat  v, 
356. 

(Oireotrema)    er  >.-W- labrum,  356. 

( — )  Jlw'iri  )lata,  35(3. 
( — )  hidryma,  356. 
(— )  kieneri,  356. 
(Clatlirus)    aculcafa, 

355. 
( — )  clathrus,  355. 

(— )  gloriola,  355. (  -)  maleolmensis,  355. 
( — )  mitrj  (o6s,  355. 

( — )  ovalis,  355. 
( — )  ph'dippinarwn, 355. 

(Constantia)  standeni, 

(Opalia)  oonsors,  350. 
(— )  diajice,  355. 
( — )  lameUosa,  356. 
( — )  —  pseudoscalaris, 356. 

Scalaria 
clathrus,  356. 

fimbriolata,  339. 
gloriola,  460. 
(Aorilla)  gracilis,  356. 
(Cirsotrema)  decussata, 

356. 
Scaliola 

arenosa,  370. 

o&a,  370. 
Soeliphrou 

jaraniiiii,  25. 
madraspatanum,  25. Scbizophrya 

aspera,  535. Scbizorhia 
leucogasler,  309. zonuni,  607. 

Scincus 
hemprichii,  147. 

lathona,  18. 
IIJHllill",   19. 
//.-."'  ro,  i  8. 

rubiginosa,  I  j, 
:/M»MI,    IS. 

Scolopax,  587,  588,  592, 
593,  594,  595  596, 
597,  602. 

rtw<  owAt,  589,  590 
593,  599,  601. 

Soolopendra ((//'/,./  i  na,   5(i7,  529 
533. 

hardwich  i,  529,  533. 
eubapinip,  s,  629, 

Boopa,  321. 



740 

INDEX. 

Scops 

giu,  326. leucotis,  605. 

Scopus,  639. 
Scotornis 

climacurus,  607. 

Scutigera 
longicomis,  507,  531. 

Scutus 

unguis,  345. 

Scyllarus 
orientalis,  557. 

Scytodea 
marmoruta,  47. 

Selenocosmia,  244. 
crassipes,   244,    245, 

246,249. 
javanensis,  45,  244. 

tewi^es,  248,  249. 
stirlingi,  245. 
strenua,  245,  246. 
vulpina,  245,  246,  247. 

Selenops 
aculeatus,  64. 

SelenotypuB,  244,  249. 
plumipes,  249. 

Senex 
demani,  558. 

fasciatus,  559. 
ornatus,  557,  559. 
—  IcBvios,  557. 

polyphagzis,  558. 
Separatists 

chemnitzii,  361. 
Seramba 

pennata,  66. 
Seraphs 

terehellum,  381. 
Serinus 

maculicollis,  302. 
Sosarma 

aspera,  550. 
lafondii,  550. 
metadata,  550. 

quadrata,  550. 

(Geosesarma)  macu- 
lata,  550. 

(Parasesarma)  quad- 
rata, 550. 

(Sesarma)     lafondii, 
550. 

Sicyonia 
Lancifer,  573. 

Siguretus 
vii>  icrianus,  3G0. 
neritoideus,  360. 

planulutus,  300. 
ie««r,  333. 
(Eunaticina)    fibula, 

of,0. 

( — )  papH'«,  3(50. 

Sigaretus 
(Eunaticina)     pdluci- 

dus,  360. 

( — )  pomatiella,  360. Siler 

pulcher,  75. 
Siliquaria 

sp.,  380. Simotes 

purpurascens,  577. 
Sinis 

fimbriatus,  70. 
Siphonaria 

basseinensis,  331,  457. 
kurraoheensis,     331, 

457. 

lecanium,  457. 

sipho,  457. 
Siphonopliora 

lonqirostris,  507,  508, 
532. 

Sistrum 

anaxares,  4<>(). 
chrysostotna,  400. 
concatenation,  400. 
konkanense,  329,  400. 

margariticolum,  400. 
ochrostoma,  400. 

—  heptagonale,  400. 
raiosoni,  415. 
sidereum,  400. 
subnodulosum,  400. 
tuberculatum,  400. 
undatum,  400. 
xuthedra,  328,  400. 

Sitagra 
luteola,  619. 

Sivatherium,  481,  482, 
483. 

Skeatia,  gen.  nov ,  39. 
albispina,  40. 

nigrispina,  41. 
Smaragdinella 

andersoni,  454. 
Solarium 

ddectabile,  329. 

dorsuosum,  363. 

IcBvigatum,  362. 
perspectivum,  363. 
regium,  363. 
(Torinia)  C(g/a^i;«,363. 

( — )    cylindraceum, 363. 

(— )  ddectabile,  363. 
(  — )  dorsuosum,  363. 
( — )  homalaxis,  363. 

( — )  parspectiviuncu- lum,  c,03. 

( — )  variegatum,  363. 
Solid  ula 

a#»is,  451. 

Solid  ula 

affinis  coccinata,  451. 

SparasBUB annandalei,  65. 

Spariolenus / /'//■/.«,  65. 

Spekia,  461,  465. 
Spermophora ma  cu' at  a,  50. 

tessellaia,  50. 

Sphaero  poena evansii,  526,  533. 
extinct  as,  528,  533. 
hercules,  527. 

modigliani,  507,  527. 

Sphasus 
lineatipes,  70. 

Sphecozoue dentimanus,  54. 

Sphenodon,    182,  183, 
185. 

Sphex 
aurulentus,  24. 

fiavo-vestita,  24. lobatns,  24. 

umbrosus,  24. 

Sphodros,  219. 
«Mo&,  227,  228. 

Spirobolus sanguineus,  507. 

Spirostreptus aterrimus,  523. 
dorso-lineatus,    523, 

533. 
oatcsii,  524. 

rubripes,    507,    523, 
533. 

sanguineus,      507, 
523. 

vittatus,  525,  533. 

Spondylus exilis,  328,  334. 

Spreo 
superbus,  300. 

Squilla 
chiragra,  555. 
chlorida,  554. 

harpax,  553. 
indefensa,  554. 

w<?p«,  553. 
raphidea,  553. 
scorpio,  554. 

Stanley  a,  461,  464. 
Steatoda 

prrukensis,  53. 
Stenodactylua 

dorice,  137- 

elegans,  137. 
Stenodina,  71. 

Stenopuscultis crassimanus,  573. 
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Stenvgrocercus,      265, 
270. 

broomi,  270,  271. 

silvicola,  -~o. Stephanibyx 
coronata,  314. 

Stomatella 

elegans,  345. 
imbricata,  34.\ 
tulcifera,  345. 

Stomatia 
duplicate,  345. 
phynwtis,  345. Storena 
annulipes,  48. 
ornubila,  48. 
pseliopAora,  47. 
sciophana,  48. 

Strepsiceroa 
eapetuis,  502. 
imberbis,  502. 

Strix 

flammed,  32G. 
Strombus,  41)5. 

beluchiensis,  331,  4.r>0. 
ptdcheUus,  380. 
yerbaryi,  380. 
(Canarimn)  florid  us, 

380. 

(_)  gMerulus,  380. 
(— )  yerburyi,  380. 
(Conomurex)     &e£«- 

cl/iensis,  380. 

( — )  belutschiensis,  380. 
(— )  mauritianus,  381. 
( — )  —    coniformis, 

381. 

( — )  —  cylindricus,  38 1 . 
(Gallinula)  defonnis, 

380. 
( — ;  fusiformis,  380. 

Strongylosoraa 
bipunctatu/m,  507,  510, 

533. 
coarctatum,  507,  521. 
nodulo8um,  507,  518, 

583. 

setomm,  521. 
wteoltf,  507,  520,  533. 
(Orthomorplia)  fitKCO' 

coHaru,  619,  583. 
Stublmarnia 

variabilis,  207. 

Stygophryniu 
cerberut,  7'i. 

Bubemarginula 

notaia,  '•'<  1 1. Sula,  323,  642, 
Suiift  t  t 

334. 

Pbo<  .  Zool,  Sm  —  L9< 

Surcula 
annulaia,  437. 
australis,  435. 
catena,  435. 

cincta,  4.'!7. 
cingulifera,  435. 

—  ainicta,  4  :;.">. 

javana,  4.'>.">. 
nodifisra,  135. 

tomato,  43"). —  fiilminata,  435. 
tuberculata,  435. 

Sus 

porcus,  657. scrofa,  657. 

Sylvia cincrea,  305. 

Sylviella 
gaikwari,  306. 
isabellina,  3(Ki. 
viicnira,  306,  614. 

Synodontia 
afro-fischeri,  161. 

Syntanieus 
ca stills,  712. 
telieanus,  712. 

Syrnola 
bnmnea,  300. cinctella,  390. 

elegant,  390. 
karachiensis,  390. 
mekranica,  300,  400. 
metria,  391. 
subulina,  390. 

Syrnolop9is,  461. 

Talegalla,  642. 
Tamandua,  696. 

Tanganyieia,  461,  465. 
Tapirus antericanus,  658. 

indicus,  (V>H. 
Tarbophia 

guentheri,  150. obtueus,  150. 
Taurongia,     gen.      nor., 

279. 

TectariuB    • ar mat  us,  36  1. 

granulans,  364. 
miltegrantiB,  36 1. 
nodulonu,  364. 

trochoidet,  :>*'> I. Telephonoa 
'-.  ,614 

Teleecopium fi>,cii,,,.  375. 

Tellina 

lechriogramma,  328. 
Telphuaa 

few ,/,  :.  17 

,  \'.)i,.  II.  No.  M.l\ 

Terebellum 
sn'i/'/</fii,ti,  381. 

Terebra 
alveolata,  428. 

babylonia,  428. 
caruleseeas,  428. 

capensis,  42^. cinctella,  428. 

cognate,  428,  459. 
contractu,  428. 

duplicate,  428. 
edgarii,  428. 
fUscebasis,  420. 
fascocincta,  429. 

goto'e'nma,  428. maoandrewi,  428,  459. 

lepida,  428. «aK«,  428. 

jw%s,  428,  459. 
persica,  320,  420. 

polygraia,  42'.). 
serotina,  429. 
severa,  429. 

strigillata,  429. taut  ilia,  420. 
ten  era,  420. 
tricincta,  420. 
vndulafa,  428. 

(Euryfca)      raossoufw, 
429. 

(— )  %/vm,  429. 
Terpaiphone cristata,  308,  610. 
Testudo 

el  <>n  gal  a,  583. 

cwi/s,  582. Tethys 

Bp.,  467. 
'"v/z/s,  4")7. Tetragnatba 

leptognaiha,  55. 

maiidibulata,  5.">. minatoria,  55. 

novia,  .">."». 

Tetrast  omnia 
candidum,  102. 
coronatum,  102. 
crucial  itui,   103. 

Teutamufi 

po/ittis,  68. Text  or 

dinemelli,  J502. 
ecioamu,  til  B. 

Tbalamita 

en  note,  r>  i ; ; . 
ilaniP,  543i 

s<in)]>s<nii,  .')  13. Thalamus 
alboeinctut,  68. 

Thaloiia 
bePuchistana,  818. 
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Jakorensis,  78. 
linganus,  78. 

Themis 
orientaiis,  557. 

Theragretes,  219. 
Thericlion 

amcenum,  52. 
urn luhdam,  52. 

nigrum,  52. 
oxyurum,  52. 

rufipes,  52. 
subradiatum,  52. 

Theridiosoma 
nebulosum,  G2. 

Theriodesrnus,  185. 

phylarchvs,  189. 
Tliennesia 

gemmatalis,  711. 
Thiania 

bkamoensis.  73. 
suhserena,  73. 

Thinocorus,  592. 
Thripias 

schoensis,  609. 

TJiryropygus 
jaraiiicus,  507,  522. 
inferorum,  523. 
weberi,  507,  523. 

Tiununculus 
tinnunculus,  312. 

Titurius 

margincllus,  68. 
Torinia 

chemnifzii,  363. 
Tornatiua 

critfwdes,  45.3,  460. 
culcUella,  453. 
inconspicua,  453. 
involute,  453. 

persiana,  453. 
fowusendi,  453. 

roe,  453,  460. 
Totanus 

ochroptu,  603. 
Tracliyjulus 

cetjlanicm,  522. 
Tracliyphonus 

arnaudi,  609. 
hoehmi,  608. 

margaritabus,  309. 
uropi/qialis,      608, 

609. 
versicolor,  608. 

Tragelaplms 
decide,  472. 

Tragulus 

javanicuSj  C>'>~. kanuhii,  657. 
sta illegal/ us,  657. 

TrechcKia,  251. 

Treron 

waalia,  314. 
TriohobatraehuB 

robust  us,  709|  710. 
Tricholsema 

Wrt>/(//,  809. 

siigmatofhora.v,  608. 
Trichotro|jis,  331. 

bicarinata,  361. 

borealie,  3fil. 
chlthrata,  361. 

corona  ta,  3(51. 

gracilenta,  361. 
iitfiiguis,  361. 

krogeri,  361. 

migrans,  361. 
towiisendi,  360,  460. 
tricarinata,  361. 

Trifuris 

acutus,  376. 

cingvlatus,  376. 
corrugatus,  376. 
idoncus,  376,  460. 

perversus,  376. 
Trigaster,  191. 

lankesteri,  201. 

Trigonia 
collina,  36. 
testaceitarsis,  36. 

Tringa,    592,    593,    594, 
597. 

canutus,  325,  588,  592, 
593. 

cinclus,  592. 
Triouyx 

cartilagineus,  583. 
subplaiius,  583. 

Tri  therm's 
•umbrata,  711. 

Triton,  386. 
Tritonidea 

rawsoni,  415. 
rubiginosa,  415. 

spiralis,  415. 
tissoti,  415. 
undosa,  415. 

Trittame,  241. 

gracilis,  241. 
Trivia 

globosa,  384. scabriuscula,  384. 
Trucliictis,  627. 
Trocli  us 

bicinclus,  347. 

incrassatus,  347. 

(Belangeria)  scabrosits, 
348. 

(Infuudibuluin)     er^- ihrieus,  347. 

( — )  —  persica,  347. 
{—)fullon  /,347. 

Trochtis 

(Infundibulum)      fo/;1- 

«%*,  347. ( — )  radiatus,  347. 
Troglodytes 

parvuhis,  326. 
Tropidonolus 

conspiciMatus,  576. 
y<  minatus,  576. 
«««»-,  576,  583. 

piscaior,  576. 
sub  minatus,  576. 

trianguligerus,  576. 

Tropidostoma duuni,  170. 

Trunc-aria australis,  407. 

Trypoxylon coloratum,  29, 

varipilosum,  28. 
T uracus 

leucolophus,  607. 

Turbin.-lhi 
n//j«,  417. 

Turbo 
ch'-.unit'ianus,  352. 

eoronatus,  352. 

elegans,  352. 
intercostalis,  352. 

radiatus,  352. 
ficaonicus,  352. 

Turbonilla 
abercrombiei,  392, 
basilica,  392. 
Candida,  392. 

charbarensis,  460. 

emtf&s,  393. 
linjaica,  393,  460. 
rnanoree,  393. 

rw/a,  393. 
scalaris,  391. 
sororia,  393. 

stegastris,  393,  460. 
templaris,  394. 

tenuicosla,  .'i',)4. terebriua,  3114. 
vela  in  i,  394. 

(Pyrgostelis)      cfetr- barensis,  393. 

Turcica 
(Perrinia)  stellata,  351. 

Tardus 
iliacus,  322. 
morula,  322. 

musicus,  322,  326. 
//'  //<•*,  (>12. 

ptforts,  323,  326. 
varitu,  322. 
viscivorus,  321,  322. 

Turricula 
caste,  422. 
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Turricula 

(Thala)  cat  'a,  42  2. Turritella 
bacillum,  378. 
cerea,  378. 
cingu/ifera,  378. 
cochlea,  378. 
columnaris,  378. 

fultoni,  331,  378,  459. 
leptomita,  357. 
terebra,  378. 

—  spectrum,  378. 
(Haustator)      colum- 

naris, 378. 

( — )  maculata,  378. 
(— )  vittulata,  378. 
(Torcula)  exolete,  378 

(Zaria)  duplicate,  378. 
Turtur 

damarensis,  315. 

Bemitorquattts,     315, 
603. 

scnegalensis,  315. 
Tympanotomies,  464. 

Typblopa 
bra  minus,  575. 
muelleri,  575. 

vigroalbus,  575. 
Ty  phobia,  461,  465. 

hoar ii,  465. 

Uca 

annulipes,  549. 

tetrag&non,  540. 
Udenodon,  162-190. 

fount,   163,   171,    172, 
175,   176,   177,   180, 
190. 

gracilis,  163,  164,  165, 
167,   169,  170,  171, 
173,   173,  175.   17«, 
177,  178,   lso,  181, 
190. 

arey*,    163,    167,    1C8, 
169. 

v-agnus,  181.    ■ 
megalops,  163. 
progvathus,  181. 
etrigiceps,  163. 
fritfM  "''"•-,  166. 

Ulobonu 

borbonicut,  47. 

Uloborus 

domesticus,  47. 

geniculatus,  47. 
latreillei,  47. 

ptcropus,  47. 
£U57.<,  47. 

Umbonium 

vestiarium,  338,  351. 

—  depressa,  351. 
Upupa 

senegalcnsis,  310. 
eonudensis,  310. 

Ur.vgintluis 
ianthinogaster,  301. 

Urobrachya 

phctnicea,  621. 
Uroinastix 

ornatus,  140. 
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vex  ilium,  400. Yinago 

waalia,  314,  60,3. 
Vivipara,  461,  462,  466, 168. 
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Volute 
eicsac,  452. 
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Xenophora,  465. 
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(Onustus)  Solaris,  362. 
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grandiceps,  33. 
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rufescens,  32,  34. 
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150. 
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sup  rcilioais,  616. 
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mavis,  6,  7. 
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tilata,  ii.".. 
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LISTS  OF  THE  ANIMALS  IN  THE  SOCIETY'S  GARDENS. 

List  of  the  Vcrtebrated  Animals  now  or  lately  Living  in  the  Gardens 
of  the  Zoological  Society  of  London.    (Eighth  Edition.)    Cloth. 
8vo.     1883.  Price  3*.  (W. 

List  of  the  Yertehrated  Animals  now  or  lately  Living  in  the  Gardens 
of  the  Zoological  Society  of  London.     (Ninth  Edition.)     8vo. 
1896.  Price  4*.  3d. 

THE    ZOOLOGICAL   RECORD. 

The  Zoological  Record  for  the  years  1864-1900.  Thirty-seven 
volumes.     8vo.  Price  =£15,  Net. 

The  Zoological  Record,  Yolume  the  Thirty-first.  Being  Records  of 
Zoological  Literature  relating  chiefly  to  the  year  1894.  Edited 
(for  the  Zoological  Society  of  London)  by  David  Sharp,  Esq., 
M.A.,  F.R.S.,  F.Z.S.     London,  1895.     8vo.  Price  10*. 

The  Zoological  Record,  Volume  the  Thirty-second.  Being  Records  of 

Zoological  Literature  relating  chiefly  to  the  year  18'Jo.  Edited 
(for  the  Zoological  Society  of  London)  by  David  Sharp,  Esq., 
M.A.,  F.R.S.,  P.Z.S.     London,  1896.     8vo.  Price  10*. 

The  Zoological  Record,  Yolume  the  Thirty-third.  Being  Records  of 
Zoological  Literature  relating  chiefly  to  the  year  1896.  Edited 
(for  the  Zoological  Society  of  London)  by  David  Sharp,  M.A., 
F.R.S.,  F.Z.S.^  &c.     London,  1897.     8vo.  Price  30*. 

The  Zoological  Record,  Yolume  the  Thirty-fourth.  Being  Records  of 
Zoological  Literature  relating  chiefly  to  the  year  1897.  Edited 

(for  the  Zoological  Society  of  Loudon)  by  David  Sharp,  M.A., 
F.R.S.,  F.Z.S.,  &c.     London,  1898.     8vo.  Price  30* 

The  Zoological  Record,  Yolume  the  Thirty-fifth.  Being  Records  of 
Zoological  Literature  relating  chiefly  to  the  year  1898.  Edited 
(for  the  Zoological  Society  of  London)  by  David  Sharp,  M.A., 
F.R.S.,  F.Z.S.,  &c.     London,  1S99.     Svo.  Price  80s. 

The  Zoological  Record,  Yolume  the  Thirty-sixth.  Being  Records  of 
Zoological  Literature  relating  chiefly  to  the  year  1899.  Edited 

(for  the  Zoological  Society  of  London)  by  David  Sharp,  M.A., 
F.R.S.,  E.Z.S.,  &c.     London,  19t»o.     8vo.  Price  30*. 

The  Zoological  Record,  Volume  the  Thirty-seventh.  Being  Records 
of  Zoological  Literature  relating  chiefly  to  the  year  1900. 

Edited  (for  the  Zoologiral  Society  of  London)  by  David  Sharp, 
M.A.,  F.R.S.,  F.Z.S.,  &e.     London,  1901.     Svo.         Price  30*. 

Catalogue   of   the    Library    of    the    Zoological    Society  of   London. 

(Fourth  Edition.)     Cloth,  Svo.      1887.  Price  -J. y. 

These  publications  may  be  obtained  at  the   Societt'b  Office 
;•/  Hanover  Stjvare,  W.),  at  Messrs.   Longmans'  (Paternoster  How, 

/.'.''.),  or  tln-mjh  any  bookseller. 



THE    ZOOLOGICAL    RECORD. 

'THE  object  of  the  Zoological  Record  is  to  give,  by  means  of  an 
annual  Volume,  complete  lists  of  the  Works  and  Publications 

relating  to  Zoology  in  all  its  branches  that  have  appeared  during 
the  year  preceding  the  issue  of  the  Volume,  together  with  full 

information  as  to  the  points  they  deal  with,  arranged  in  such  a 

manner  as  to  serve  as  an  Index  to  the  literature  of  Zoology  in  all 

parts  of  the  globe,  and  thus  to  form  a  repertory  which  will  retain 
its  value  for  the  Student  in  future  years. 

The  'Zoological  Record'  is  published  for  the  Society  by  Messrs. 
Gurney  and  Jackson  at  the  price  of  30s.  per  volume.  But  all 

Members  of  the  Zoological  Society  of  London  have  the  privilege 

of  receiving  it,  including  the  cost  of  delivery  (within  the  United 

Kingdom),  at  a  subscription  price  of  20s.  per  annum.  This  Sub- 

scription is  due  on  the  1st  of  July  in  every  year,  and  the  privilege 
of  Subscription  is  forfeited  unless  the  amount  be  paid  before  tho 

1st  of  December  following. 

The  Zoological  Society,  having  purchased  the  entire  stock  of 

the  '  Zoological  Record,'  are  able  to  supply  complete  sets.  The 
thirty-seven  Volumes  to  the  end  of  the  nineteenth  century,  and  the 
Index-Volume  in  addition,  will  be  supplied  for  =£15.  Volumes  of 

any  single  year  (exclusive  of  the  last  five  volumes  and  Vol.  (J) 

can  likewise  be  supplied  at  10s.  per  volume. 

Members  of  the  Society  wishing  to  subscribe  to  tho  'Record' 
are  requested  to  apply  at  this  office  for  a  Form,  to  be  returned 

when  filled  up  and  signed  by  the  subscriber.  In  order  to  facilitate 

the  payment  of  the  subscription,  a  Banker's  Order  Turin  is  also 
furnished  to  those  who  prefer  that  mode  of  payment.  This  order, 

when  filled  up  and  signed,  should  be  sent  to  the  Society's  office  for 
registration;  it  will  then  be  sent  to  the  Agents  named  therein. 

Learned  Societies  and  [nstitutions  and  members  of  the  former 

Zoological  Record  Association  are  permitted  to  subscribe  to  the 

'Record'  on  the  same  conditions  as  arc  accorded  to  Members  of 
the  Zoological  Society. 

1902. 
Zoological  Boi  ii. i  v  oi  London, 

9  ELlsoyj  \V. 

]'.  I..  S(  !.AI  IK. 4 . .  ■  tary. 



LIST  OF  VOLUMES  of  the  'ZOOLOGICAL  RECGKD.' 

The  Record  of  Zoological  Literature,  1864.  Volume  First. 

Edited  by  Albert  C.  L.  G.  Gather,  M.A.,  M.D.,  Ph.D.,  F.Z.S.,  &c. 
London,  1865.     Price  10s. 

The  Record  of  Zoological  Literature,  1865.  Volume  Second. 

Edited  by  Albert  C.  L.  G.  GtruTHEB,  M.A.,  M.T).,  Ph.D.,  F.Z.S.,  &c. 
London,  1866.     Price  10s. 

The  Record  of  Zoological  Literature,  1866.  Volume  Third. 

Edited  by  Albert  C.  L.  G.  Gikther,  M.A.,  M.D.,  Ph.D.,  F.P.S., 
F.Z.S.,  &o.     London,  1867.     Price  10s. 

The  Record  of  Zoological  Literature,  1S67.  Volume  Fourth. 

Edited  by  Albert  C.  L.  G.  Gunther,  M.A.,  M.D.,  Ph.D.,  F.R.S., 
F.Z.S.,  &c.     London,  1868.     Price  10s. 

The  Record  of  Zoological  Literature,  1868.  Volume  Fifth. 

Edited  by  Albert  C.  L.  G.  Gustcheb,  M.A.,  M.D.,  Ph.D.,  F.R.S., 
F.Z.S.,  &c.     London,  1869.     Price  10s. 

The  Record  of  Zoological  Literature,  I860.  Volume  Sixth. 

Edited  by  Albert  C.  L.  G.  Gunther,  M.A.,  M.D.,  Ph.D.,  F.R.S., 
F.Z.S.,  &c.     London,  1870.     Price  30s. 

The  Zoological  Record  for  1870  ;  being  Volume  Seventh  of  the 

Record  of  Zoological  Literature.  Edited  by  Alfred  Newtok,  M.A., 
F.R.S.,  F.L.S.,  V.P.Z.S.,  &c.     London,  1871.     Price  10s. 

The  Zoological  Record  for  1871 ;  being  Volume  Eighth  of  the 
Record  of  Zoological  Literature.  Edited  by  Alfked  Newtojkt,  M.A., 
F.R.S.,  F.L.S.,  V.P.Z.S.,  &e.     London,  1873.     Price  10s. 

The  Zoological  Record  for  1872 ;  being  Volume  Ninth  of  the 

Record  of  Zoological  Literature.  Edited  by  Alfred  Newtow,  M.A., 
F.R.S.,  F.L.S.,  V.P.Z.S.,  &c.     London,  1874.     Price  10s. 

The  Zoological  Record  for  1873;  being  Volume  Tenth  of  the 
Record  of  Zoological  Literature.  Edited  by  Edward  Caldwell 
Rye,  F.Z.S.     London,  1875.     Price  10s. 

The  Zoological  Record  for  1874 ;  being  Volume  Eleventh  of 

the  Record  of  Zoological  Literature.  Edited  by  Edward  Caldwell 
Rye,  F.Z.S.,  M.E.S.     London,  ]  876.     Price  10s. 

The  Zoological  Record  for  1875  ;  being  Volume  Twelfth  of  the 

Record  of  Zoological  Literature.  Edited  by  Edward  Caldwell  Rye, 
F.Z.S.,  M.E.S.     London,  1877.     Price  10s. 

The  Zoological  Record  for  1876;  being  Volume  Thirteenth  of 
the  Record  of  Zoological  Literature.  Edited  bv  Edward  Caldwell 
Rye,  F.Z.S.,  M.E.S.     London,  1878.     Price  10s. 

The  Zoological  Record  for  1877;  being  Volume  Fourteenth  of 

the  Record  of  Zoological  Literature.  Edited  by  Edward  Caldwell 
Rye,  F.Z.S. ,  M.E.S.     London,  1879.     Price  10*. 

The  Zoological  Record  for  1878 ;  being  Volumo  Fifteenth  of 
the  Record  of  Zoological  Literature.  Edited  by  Edward  Caldwell 
Rye,  F.Z.S.,  M.E.S.     London,  1880.     Price  10s. 

The  Zoological  Record  for  1879;  being  Volume  Sixteenth  of 
the  Record  of  Zoolgical  Literature.  Edited  by  Edward  Caldwell 
Rye,  F.Z.S..  M.E.S.     London.  1881.     Price  10s. 



The  Zoological  Record  for  1880  ;  being  Volume  Seventeenth  of 

the  Record  of  Zoological  Literature.     Edited  by  Edward  Caldwell 
11  ye,  F.Z.S.,  M.E.S.     London,  1831.     Trice  10s. 

The  Zoological  Record  for  1881 ;  being  Volume  Eighteenth  of 
the  Record  of  Zoological  Literature.  Edited  by  Edward  Caldwell 
Rye,  F.Z.S.,  M.E.S.     London,  18S2.     Trice  10*. 

The  Zoological  Record  for  1882  ;  being  Volume  Nineteenth  of 
the  Record  of  Zoological  Literature.      Edited  by  Edward  CALDWELL 
Rib,  E.Z.S.,  M.E.S.     London,  1883.     Trice  10*. 

The  Zoological  Record  for  1883  ;  being  Volume  Twentieth  of 
the  Record  of  Zoological  Literature.  Edited  by  EdwAIU)  CaLDWKLL 
Eye,  E.Z.S.,  M.E.S.     London,  1S>4.     Price  10*. 

The  Zoological  Record  for  1834:  being  Volume  the  Twenty- 
first  of  the  Record  of  Zoological  Literature.  Edited  by  E.  Jeffrey 
Bell,  M.A.     London,  ISSo.      Trice  10*. 

The  Zoological  Record  for  1885  ;  being  Volume  the  Twenty- 
Becond  of  the  Record  of  Zoological  Literature.  Edited  by  E.  Jeffrei 
Beix,  M.A.     London,  1886.     Trice  10s. 

The  Zoological  Record  for  1886;  being  Volume  (he  Twenty- 
third  of  the  Record  of  Zoological  Literature.  Edited  by  Frank  E. 
Reddard,  M.A.,  F.Z.S.     London,  1887.     Trice  10*. 

The  Zoological  Record  for  1887;  being  Volume  the  Twenty- 
fourth  of  the  Record  of  Zoological  Literature.  Edited  by  Frank  E. 
Bf.ddarb,  M.A.,  E.Z.S.     London,  1SS8.     Price  10*. 

The  Zoological  Record  for  1888;  being  Volume  the  Twenty- 
fifth  of  the  Record  of  Zoological  Literature.  Edited  by  Frank  E. 
Reddard,  M.A.,  F.Z.S.     London,  1890.     Trice  10*. 

The  Zoological  Record  for  1889;  being  Volume  the  Twenty- 
sixth  of  the  Record  of  Zoological  Literature.     Editeu  by  Frank  E. 

Bkddard,  M.A.,  E.Z.S.     London,  1890.     Trice  IUa*. 

The  Zoological  Record  for  1890  ;  being  Volume  the  Twenty- 
seventh  of  the  Record  of  Zoological  Literature.  Edited  by  Frank 
E.  Reddard,  M.A.,  F.Z.S.     Loudon,  1892.     Trice  10s. 

The  Zoological  Record,  Volume  the  Twenty-eighth  ;  being 
Records  of  Zoological  Literature  relating  chiefly  to  the  year  1891. 

By  J.  A.  Thomson,  R.  Lydekkor,  R.  Bowdler  Sharpe,  (j.  A.  Boulenger, 
V.  A.  Hcrdman,  B.  B.  Woodward,  0.  Warburton,  R.  I.  Pocock, 

D.  Sharp,  E.  A.  Minchin,  A.  Willey,  and  S.  J.  Hiokson.  Edited  by 
D.  Sharp,  M.A.,  E.R.S.,  E.Z.S.,  &o.     London,  1892.     Trice  10s. 

Tho  Zoological  Record,  Volume  the  Twenty-ninth ;  being 
Records  of  Zoological  Literature  relating  chiefly  to  the  year  L892. 
By  J.  A.  Thomson,  It.  Lydekker,  B.  Bowdler  Sharpe,  G.  A.  Boulenger, 
W.  A.  Herdman,  B.  B.  W   Iward,  K.  1.  Pocook,  I).  Sharp,  V.  A. 
Bather,  Florence  Buchanan,  S.  .1.  liu ikson,  and  El.  Hanitech.     Edited 

by  D.  Sharp,  M.A.,  L'.lt.s.,  E.Z.S.,  &o.     London,  I-'.'::.     Price  10*. 
The  Zoological  Record,  Volume  the  Thirtieth  ;  being  Records 

of  Zoological  Literature  relating  ohiefly  to  the  year  1893.  By  J.  A. 

Thomson,  It.  Lydekker,  1.'.  Bowdler  Sharpe,  <■.  A.  Boulenger,  W.  A, 
Herdman,  B.  B.  Woodward,  Et.  I.  Pocock,  D.Sharp,  F.  A.  Bather. 

Florence  Buchanan,  S.  J.  Hickson,  ami  I.'.  Hanitech.  Edited  by 
1 1.  Sharp,  M.A.,  F.E.8.,  F.Z.S.,  ftc.    London,  l  39  i.     Prioe  10*. 



The  Zoological  Record,  Volume  the  Thirty-first  ;  being 
Records  of  Zoological  Literature  relating  chiefly  to  the  year  1894. 
Ry  J.  A.  Thomson,  R.  Lydekker,  R.  Rowdier  Sharpe,  G.  A.  Boulenger, 
W.  A.  Herdman,  E.  E.  Woodward,  D.  Sharp,  F.  A.  Rather,  Florence 
Buchanan,  and  R.  Hanitsch.  Edited  (for  the  Zoological  Society  of 

London)  by  D.  Sharp,  MA.,  F.R.S.,  F.Z.S.,  &c.  London,  1895. 
Price  10*. 

The  Zoological  Record,  Volume  the  Thirty-second  ;  being 
Records  of  Zoological  Literature  relating  chiefly  to  the  year  1895. 
By  J.  A.  Thomson,  R.  Lydekker,  R.  Rowdier  Sharpe,  Gr.  A.  Eoulenger, 

W.  A.  Herdman,  B.  B.' Woodward,  R.  I.  Pocock,  D.  Sharp,  F.  A. Bather,  Florence  Buchanan,  R.  T.  Giinther,  R.  von  Lendenfeld, 

W.  F.  Hume,  and  F.  Chapman.  Edited  (for  the  Zoological  Society 
of  London)  by  D.  Sharp,  MA.,  F.R.S.,  F.Z.S.,  &c.  London,  189(5. 
Price  10*. 

The  Zoological  Record,  Volume  the  Thirty-third  ;  being 

Records  of  Zoological  Literature  relating  chiefly  to  the  year  189b'. 
By  J.  A.  Thomson,  R.  Lydekker,  R.  Rowdier  Sharpe,  G.  A.  Boulenger, 
W.  A.  Herdman,  B.  B.  Woodward,  A.  W.  Brown,  L).  Sharp,  Florence 
Buchanan,  R.  T.  Giinther,  and  R.  von  Lendenfeld.  Edited  (for 

the  Zoological  Society  of  London)  by  David  Sharp,  M.A.,  F.R.S., 

F.Z.S.,  &c.'     London,  1897.     Price  30s. 
The  Zoological  Record,  Volume  the  Thirty-fourth  ;  being 

Records  of  Zoological  literature  relating  chiefly  to  the  year  1897. 

By  J.  A.  Thomson,  R.  L)  dekkei,  R.  Rowdier  Sharpe,  G.  A.  Boulenger, 
W.  A.  Herdman,  E.  R.  Sykes,  E.  A.  Smith,  G.  C.  Crick,  A.W. 
Brown,  I).  Shaip,  F.  A.  Bather,  Florence  Buchanan,  and  R.  von 
Lendenfeld.  Edited  (for  the  Zoological  Society  of  London)  by  David 
Sharp,  M.A.,  F.R.S.,  F.Z.S.,  &c.     London,  1898.     Price  30s. 

The  Zoological  Record,  Volume  the  Thirty-fifth;  being  Records 
of  Zoological  Literature  relating  chiefly  to  the  year  1898.  By  J.  A. 
Thomson,  R.  Lydekker,  R.  Rowdier  Sharpe,  G.  A.  Boulenger,  W.  A. 
Herdman,  F.  R.  Sykes,  E.  A.  Smith,  G.  C.  Crick,  A.  W.  Brown, 
D.  Sharp,  F.  A.  Bather,  Florence  Buchanan,  R.  T.  Giinther,  and 
R.  ven  Lendenfeld.  Edited  (for  the  Zoological  Society  of  London)  by 
David  SuAitr,  M.A.,  F.R.S.,  F.Z.S.,  &c.     London,  1899.     Price  80s. 

The  Zoological  Record,  Volume  the  Thii  th-sixth  ;  being  Records 
of  Zoological  Literature  relating  chiefly  to  the  year  1899.  By 
J.  A.  Thomson,  R.  Lydekker,  It.  Rowdier  Sharpe,  G.  A.  Boulenger, 
W.  A.  Heidman,  E.  It.  Sykes,  E.  A.  Smith,  G.  C.  Crick,  A.  Willey, 
A.  W.  Brown,  D.  Sharp,  F.  A.  Bather,  and  R.  von  Lendenfeld. 
Edited  (for  the  Zoological  Society  of  London)  by  David  Sharp,  M.A., 
F.R.S.,  F.Z.S.,  &c.     London,  1900.  Price  30s. 

The  Zoological  Record,  Volume  the  Thirty-seventh ;  being 
Records  of  Zoological  Literature  relating  chiefly  to  the  year  1900. 

By  J.  A.  Thomson,  R.  Lydekker,  R.  Bowdler  Sharpe,  G.  A.  Boulenger, 
W.  A.  Herdman,  E.  R.  Sykes,  E.  A.  Smith,  G.  C.  Click,  A.  Willey, 
A.  W.  Brown,  D.  Sharp,  F.  A.  Bather,  and  E.  A.  Minchin.  Edited 
(for  the  Zoological  Society  of  London)  by  David  Sharp,  M.A., 
F.R.S.,  F.Z.S.,  &c.     London,  1901.  Price  30s. 

Iltcse  publications  may  be  obtained  at  the  Society's  Oifick 
(8  Hanover  Square,  W.),  of  Messrs.  Gvrney  a:nd  Jackson  {Pater- 

noster lioiv,  E.G.),  or  throvyh  any  boolsdli  r. 



LIST    OF    INSTITUTIONS 

TO    WHICH 

COPIES  OF  THE  SOCIETY'S  PUBLICATIONS  ARE  PRESENTED . 

AFRICA. 

The  South-African  Museum,  Cape  Town. 

The  South-African  Philosophical  Society,  Cape  Town. 
The  Museum,  Durban,  Natal. 

AMERICA,  SOUTH. 

The  National  Museum,  Buenos  Ayres. 
The  Museum  of  Natural  History,  Santiago,  Chili. 

The  Museum  of  La  Plata,  La  Plata,  Buenos  Ayres. 

AUSTRALASIA. 

The  Royal  Society  of  Tasmania,  Hobart. 

The  Zoological  and  Acclimatization  Society  of  Victoria,  Melbourne. 
The  Linncan  Society  of  New  South  Wales,  Sydney. 

The  Royal  Society  of  New  South  "Wales,  Sydney. 
The  New-Zealand  Institute,  Wellington. 

AUSTRIA. 

The  Hungarian  National  Museum,  Budapest. 

The  Imperial  Academy  of  Sciences,  Vienna. 
The  Zoological  and  Botanical  Society,  Vienna. 

BELGIUM. 

The  Congo  Free  State  Museum,  Tervueren,  Brussels. 
The  Entomological  Society  of  Belgium,  Brussels. 
The  Malacological  Society  of  Belgium,  Brussels. 

The  Royal  Academy  of  Sciences,  Brussels. 
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