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Description  of  tlie  Great  Siva  Temple  of  Oangai  Konclapuram  ami  of 
some  other  places  in  tlie  Tricliinopoli  District. — 

By  Lieut. -Col.  B.  R.  Beanpill.    (With  a  Plate.) 

During  the  past  season  I  visited  and  examined  the  great  Siva  temple 

of  Gangaikonda  (-Shola-)puram  (Gangacondapuram  of  A.  S.  79),  situate  in 
the  extreme  E.  N.  E.  part  of  the  Trichinopoly  District,  20  miles  S.  W. 
from  Chidambaram. 

As  this  is  the  largest*  and  best  specimen  of  a  South  Indian  temple 
proper  I  have  ever  met  with,  I  venture  to  offer  a  short  description  of  it. 
Eoughly  speaking  it  is  a  facsimile  of  tlie  great  Tanjore  Temple,  possibly 
its  prototype,  or  perhaps  more  probably  a  copy  ;  but  never  having  been 

"  restored,"  as  the  Tanjore  example  has,  and  being  built  throughout  in  a 
very  hard  kind  of  stone,  it  retains  much  of  its  pristine  appearance  and 
purity  of  design,  which  has  been  lost  there. 

I  made  notes  of  my  observations  on  the  spot  and  took  measurements, 
sketches  and  some  impressions  of  the  inscriptions  with  which  its  base  is 
covered,  as  specimens  of  the  character,  which  is  mostly  old  Tamil,  very 
similar  to  that  at  Tanjore. 

Gangaikondapuram  is  the  site  of  a  deserted  town  supposed  to  have 
been  the  city  or  chief  town  of  Gangaikonda  Chola. 

*  The  largest  Indian  sanctuary  towers  mentioned  by  Fergusson  (llist.  of  Arch. 
Vol.  III.)  are  those  of  Jaganath  at  Purl  and  the  groat  Tanjore  Pagoda,  which  are  80 
and  82  feet  square  at  base  respectively. 

A 
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Most  of  the  inscriptions  appeared  to  be  mere  statements  of  gifts 
made  to  the  temple  by  private  persons.  The  western  and  southern 
(side)  inscriptions  appeared  to  be  mostly  in  the  Tamil  character  and 
language  with  occasional  Sanskrit  formulae  to  begin  and  end  with.  Those 
on  the  northern  side  were  said  to  be  chiefly  in  Grantha  and  Telugu  or 
other  (than  Tamil)  characters. 

The  temple  consists  of  a  grand  stone  "  stubi"  (as  they  called  it),  a 
sanctuary  steeple  or  Vimanam  on  a  raised  basement  or  terrace,  decorated 
by  a  rail  ornament  below,  having  the  upright  posts  engraved  with  griffins 

(or  Ydli),  and  an  elaborate  scroll-enveloped  animal  or  figure  on  every 
third  or  fourth  post,  but  no  cross-bars  or  horizontal  rails  between. 

The  Alodiii  or  terrace-path  is  3|-  feet  wide,  surrounding  the  entire 
temple,  including  the  great  Veli-mandapam  or  Outer  court,  at  a  height  of 
about  5  feet  above  the  (original)  ground  level. 

The  great  pyramidal  Vimana  is  100  feet  square*  at  base  and  about 
165  feet  high.  The  double  story  below  the  j^yi'^mid  and  immediately 
above  the  terrace  basement  is  vertical,  with  five  compartments  or  towers 
on  each  face  (north,  west  and  south)  of  the  temple,  separated  by  four 
deep  recesses,  with  a  handsome  sculptured  ornament  (^purdna  Jcumham) 
in  each  recess.  Each  projecting  compartment  has  a  fine  sculptured  figure* 
chiefly  Saiva  but  not  without  important  Vaishnava  figures,  and  the  plain 
intervals  of  flat  wall  are  covered  with  (?)  historical  scenes  of  rishis,  kings, 
worshippers  and  attendants,  celestial  as  well  as  terrestrial,  in  low  relief. 

Above  the  double  vertical  story  rises  the  pyramidal  stuhi  in  seven 
stories  to  the  neck  which  is  spacious  and  supports  four  bulls  (as  at 

Tanjore)  below  the  dome  or  semi-dome. 
The  whole  temple  is  of  stone  throughout,  and  the  domed  top  is 

apparently  carved  to  represent  a  copper  tile  or  leaf -pattern  covering,  like 
that  of  the  five  halls  (sahlia)  at  Chidambaram. 

The  only  or  chief  ornament  of  the  pyramidal  portion  of  the  tower  is 

the  square  and  oblong  cells  of  "Rath"  {  —  car)  or  Gopuram  (=  spire-roofed) 
pattern,  with  their  elaborate  fan-shaped  windows,  like  spread  peacocks' 
tails. 

There  is  little  if  any  stucco  to  be  seen,  the  whole  being  of  pure 
stone. 

On  the  east  side  and  attached  to  the  great  stuhi  is  the  Mele- 
Mandapam  (=  a  higli  court  or  west  court),  a  three-storied  portico  or 
transept  covering  the  cross  aisle  between  the  north  and  south  entrances  to 
the  Temple  ;  this  is  built  to  match  the  Vimana,  as  at  Tanjore. 

To  its  east  again  and  attached  to  it,  is  the  west  wall  and  end  of  the 

great  Outer  court  (Veli-mandapam),  begun  in  the  same  magnificent  scale 
*  Soo  note  above. 
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and  style,  but  never  completed  :  for  it  is  broken  down  or  left  ofl:  rather 
abruptly,  and  finished  by  a  plain  large  ball,  completely  enclosed  by  its 
four  walls  and  flat  roof,  only  half  the  height  originally  designed. 

It  measures  80  feet  wide.  North  and  South,  and  163  feet  long,  West 
to  East,  with  a  plain  doorway  in  the  middle  of  the  east  end,  having  huge 
stone  warders  {divdrapdl),  but  otherwise  devoid  of  any  fine  ornamenta- 

tion. It  is  18  or  20  feet  in  height,  and  the  roof  is  supported  by  four 
rows  of  plain  stone  pillars. 

There  is  a  large  uncovered  and  incomplete  portico  in  front  (East)  of 
the  Veli-mandapam,  aj^proached  by  a  double  flight  of  steps  from  North 
and  South  and  10  or  12  feet  above  ground  level,  which  is  the  level  of  the 
interior  of  the  mandap  and  temple. 

The  court-yard  of  the  temple  is  about  610  feet  East  and  West,  by  350 
feet  North  and  South,  with  a  fine  gopuram  or  entrance  tower  built  entirely 
of  stone  (fast  falling  down)  on  the  East,  of  grand  but  suitable  proportions, 
not  half  the  heigbt  of  the  temple  itself.  Usually  the  gdjjuram  is  8  or  10 
times  as  high  as  the  temple  sanctuary. 

The  court-yard  or  quadrangle  was  once  surrounded  by  a  double-storied 
open  cloister  of  plain  but  solid  stone  work,  said  to  have  contained  365 
cells  (in  tbe  two  stories),  but  only  a  few  of  these  remain  in  the  centre  of 
the  north  wall  there  is  a  small  plain  doorway. 

The  surrounding  wall  was  of  stone  and  must  have  been  about  25  feet 
high. 

The  sculptures  round  the  base  of  the  temple  are  very  good  in  design 
and  execution. 

The  architecture  struck  me  as  grand,  simple  and  pure,  with  many 
traces  of  the  wooden  construction  of  which  it  is,  in  many  respects,  a  copy  ; 
especially  in  the  projecting  beam-heads  at  the  angles,  each  of  which  is 
surmounted  by  a  rude  lump  roughly  resembling  a  flattened  spiral  (concli-) 

shell,  perhaps  intended  for  the  salagram  (black  ammonite  or  serpent-stone)  ■ 
only  this  is  a  Saiva  temple. 

I  did  not  notice  the  Naga,  but  saw  traces  of  trees  with  umbrellas 
over  them. 

The  (proper)  right  hand  Dwarapal  has  the  right  foot  raised  and 
resting  on  a  stump  (of  a  tree),  encircled  by  a  serpent  with  a  half -swallowed 
elephant  in  its  mouth,  at  all  three  doorways  alike. 

The  projecting  stone  cornice  of  single  convex  flexure  is  massive,  but 
does  not  stand  out  so  far  as  in  many  more  modern  cases  I  have  noticed 
elsewhere,  but  is,  I  should  say,  more  free  and  prominent  than  some  to  be 
seen  at  Cliidambaram. 

I  did  not  see  the  imitation  of  wooden  rafters  and  laths,  with  nail 
heads  &c.,  to  be  seen  at  Tinnevelly, 
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The  usual  Bull  {NancU)  in  front  of  the  temj^le  is  a  poor  one,  compar- 
ed with  that  at  Tanjore. 
The  minor  temples  and  shrines  in  the  court-yard  are  inferior  and 

mostly  in  ruins. 

One  of  the  more  conspicuous  of  the  sculptures  repi'esents  Siva  coming 
out  of  an  opening  {yoiii  or  split)  in  a  cylindrical  stone  column  (or 
lingani) . 

This  figure  is  represented  at  Tanjore  and  elsewhere,  and  is  to  be  seen 

repeated  here  several  times  in  various  pai'ts  of  the  Gangaikonda  Shola- 
puram  temples. 

A  figure  of  a  rishi  (Markanda)  on  his  knees,  with  forehead  on  the 
ground,  is  below. 

The  pillars  and  pilasters  ai-e  very  plain,  square  in  the  four  towers 
(or  rath-\\ke  portions),  forming  the  four  corners  of  the  stuhi,  orna- 

mented by  pointed  leaves  below  the  capitals,  which  are  very  fine  large 
tabular  slabs. 

The  square  pillars  or  pilasters  are  not  cut  away  to  the  octagon 
form  leaving  square  blocks,  as  is  common.  The  pillars  and  pilasters  of 
the  next,  intermediate,  partitions  or  towers  are  octagon  throughout,  with 
similar  lanceolate  ornamentation  and  (octagonal)  capitals. 

The  central  partitions  or  towers  have  16-gonal  pillars  and  pilasters 
with  similar  ornaments  and  capitals. 

The  plinth  moulding  is  very  grand,  bold  and  chaste.  It  re-called  to 
•my  mind  the  pattern  of  the  plinth  moulding  of  an  unfinished  temple  at 
Kuttalam  {Gourtallmi)  in  Tinnevelly. 

The  flat  portions  of  the  walls  are  covered  with  (?)  historical  scenes 
in  which  rishis  and  countryfolk,  herdsmen  &c.,  figure  largely. 

There  are  three  or  four  wells  in  the  Temple  court,  one  of  which 
(the  Sin  (g)  ha  Tirtham)  is  connected  with  the  legend  of  the  founding  of 
the  temple  and  possesses  a  never-failing  supply  of  very  good  water. 

I  noticed  that  the  name  on  the  Tamil  inscriptions  was  Gangaikonda 

Sholapuram  and  Gangaikondapuram.  The  inhabitants  now  call  it  Gangai- 
kandapurani.  They  told  me  that  the  Stalapurana  or  local  historical 
record  of  Gangaikondapuram  had  been  taken  to  Tanjore  and  a  copy  placed 

in  the  Eajah's  library  there,  whilst  a  copy  (or  the  original)  was  taken  and 
kept  by  the  copyist  who  now  resides  at  Nachaiyarkovil  (or  at  Tirichirai) 
near  Kumbakonani. 

Another  place  of  interest  I  visited  may  be  worth  mentioning  though 
quite  modern,  and  tliat  is  Kamalinga-pillai-salai,  a  remarkable  church  or 

college  building,  called  variously  Pardesiinadain,  and  Sanmdrga-Sabai, 
situate  on  the  high  road  from  "  Caddalore"  to  Vriddhachalam,  a  mile  or 
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so  west  of  the  point  where  the  high  road  from  Madras  (via  Panrutti)  to 
Kumbakdnam  crosses  it. 

A  few  years  since,  one  Eamalingapillai  collected  followers  and  money 
and  attempted  to  establish  a  new  religion.  He  appears  to  have  taught 
the  ethics  of  Christianity  without  its  theology.  But  I  could  not  get  at 
any  precise  particidars.  Having  collected  some  hundreds  of  followers 
(2000  was  stated)  and  built  his  college,  Eamalingapillai  retired  with  some 

ceremony  into  concealment  in  a  house,  now  styled  "  Tirumaligai"  in  the 
village  of  Mottukuppam,  a  few  miles  distant  from  the  College. 

He  is  said,  by  his  followers  who  now  await  his  re-appearance  at  "  the 
last  dav,"  to  have  never  come  forth  from  the  room  in  which  he  disap- 

peared, or  to  have  been  seen  again. 
I  think  the  true  facts  of  the  case  are  worth  eliciting  and  putting  on 

record.  The  building  is  a  remarkable  one  of  brick  and  clmncnn  in  the 
modern  Eurasian  composite  style,  and  the  domed  part  of  the  roof  or  cupola 
appears  to  be  covered  with  sheet  metal. 

I  also  visited  Chenji  or  Sanji-Kottai  (Anglice  Qingee),  a  remarkable 
precipitous  bluff  rock,  covered  with  and  surrounded  by  fortifications  of  no 
very  ancient  date  apparently.  It  is  just  the  kind  of  stronghold  that  was 
likely  to  be  seized  on  and  held  as  a  citadel  by  the  successive  conquering 

armies  that  have  overrun  the  Carnatik  for  some  centui'ies  past. 
The  most  interesting  thing  I  observed  here,  beside  the  natural 

fastness  (a  notice  of  which  is  to  be  found  in  the  South  Arcot  Gazetteer) , 
was  a  very  rudely  carved  stone  lying  in  front  of  a  small  shrine  halfway 
up  the  rock  on  the  south  side,  dedicated  to  a  local  goddess  called 
Kamala-kanni-y-amman  to  whom  human  sacrifices  were  formerly  offered. 
Plate  I  shows  copy  of  a  rough  pencil  sketch  taken  hurriedly  on  the 
spot.  Four  human  heads  occupy  a  square  raised  shield,  with  two  parallel 
bars  in  the  centre  like  a  pair  of  dumbells  with  small  knobs,  which  might 
stand  for  footprints.  Each  pair  of  heads  is  separated  by  a  trisul- 
like  mark  immediately  above  and  below  the  pair  of  bars  in  the  centre. 

Above  these  in  the  centre  at  top  is  a  pair  of  ram's  (?)  horns,  surmounted  by 
a  short  transverse  bar  and  appendage  which  I  could  not  make  out,  and  in 
the  centre  below,  a  corresponding  pair  of  buffalo  (?  Tculcjd),  horns  and 
head.  A  bow  to  the  right  and  five  arrows  to  the  left  on  the  lower  part  of 
the  stone,  at  each  side  of  the  raised  part,  complete  the  carving.  The  arrows 
are  club-headed  and  feathered,  and  one  of  them  is  furnished  with  a  hole  at 
one  end,  as  if  to  hold  a  line.  The  entire  stone  is  an  oblate  circle  about  ̂ \ 
feet  high  and  4|  feet  wide,  and  not  very  thick,  lying  fiat  on  the  ground. 

Close  to  it  is  an  upright  figure  of  "  Minudaiyan  Virappan,"  with  hands 
together  in  the  attitude  of  respect  or  supplication,  and  a  sacrificial  post 
stood  near. 
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The  grdm-munsif  said  tbat  tliis  "  kovil"  or  chapel  was  held  in  great 
respect  by  the  country-folk  and  was  originally  there  before  the  present 
fortifications  were  built.  Sacrifices  are  still  made  in  times  of  drought  and 
dearth  and  are  supposed  to  be  very  efficacious. 

The  temples  at  the  base  of  Chenji  and  some  of  the  sculptures  and 
remains  are  very  interesting,  extensive  and  well  wrought,  but  apparently 
modern,  though  quite  deserted  and  going  to  ruin.  The  monkey  god 
TIanuman  is  to  be  seen  in  several  places  sculptured  on  the  rocks. 

Since  the  road  was  made  which  passes  through  part  of  the  Chenji 
fortress,  it  has  been  frequently  visited  and  despoiled  of  its  sculptured 

treasures.  I  was  informed  that  the  fine  columns  which  adorn  the  "  PZcece" 
at  Pondicherry  were  removed  hence  by  stealth,  by  an  enterpriziug 
Frenchman.  But  we  need  not  grudge  them,  for  they  are  appreciated 
highly  where  they  are,  instead  of  being  neglected  and  lost  sight  of  in  the 
spot  where  they  formerly  lay. 

Some  very  handsome  sculptures  have  been  removed  and  set  up  at 
Cliittamur,  a  few  miles  distant  to  tlie  eastward,  near  a  new  temple  built 
by  a  neighbouring  chief. 

The  traditional  founder  of  the  fortress  is  said  to  be  one  Supalaka  (or 
perhaps  rather  TupdJcala)  Nayak. 

I  may  here  mention  that  the  Stalapurana  of  Senji-Kottai  was  stated 
to  have  been  taken  away  by  the  Collector  of  the  District  (S.  Arcot),  a  few 
years  ago,  and  never  returned. 

At  Mailam  (^Ilayurastalam)  near  Tindivanam,  the  Tainburan  (or 
abbot)  informed  me  that  his  temple  was  founded  by  King  Jayamba  or 

Jayambaga  Maharaja,  from  the  north,  who  also  founded  or  built  Senji- 
Kottai.  This  old  fellow  is  a  very  fine  specimen  of  a  man  who  never 
touches  flesh  or  any  cooked  food,  but  lives  on  fruit  and  milk  only.  He  has 
repaired  and  restored  his  temple  and  is  now  building  a  fine  stone  gopuram  on 
which  I  was  shown  a  sculpture  of  himself  in  the  style  of  an  old  bearded 
Eishi.  He  reminded  me  of  the  Tamburan  (or  abbot)  of  Tiru(p)pan- 
andal  near  Kumbakonam. 

Another  very  interesting  place  I  visited  near  Tindivanam  is  Peru- 

mukkal  ("  Perwiffcoi'Z"  of  Orme  and  of  the  Indian  Atlas,  sheet  No.  78). 
Perumukkal  is  the  common  pronunciation  in  the  district.  At  the  place 
itself  it  is  called,  and  written  also,  Perumukkul. 

Like  Senji-Kottai  it  has  been  a  fortified  stronghold  for  some  centuries. 
It  has  a  fine  large  stone  maudap  on  the  summit  and  some  small  temples  or 
shrines,  but  the  ruins  of  some  larger  ones  strew  the  summit,  sides  and  base. 

The  rock  is  an  isolated  one  of  dark  granitic  boulders,  very  precipitous 
in  most  places.  It  is  the  last  to  the  S.  S.  Eastward  of  the  rocky  masses 

that  stud  the  plain  of  the  Karnatik  to  the  south-west  of  Madras. 
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I  noticed  stone  circles  at  its  eastern  base,  as  well  as  at  other  stony 

places  to  the  west  and  south-west,  on  both  banks  of  the  Ponnijar  (S. 
Pennar  or  Pinakini.) 

Mr.  Garstin  in  the  S.  Arcot  District  Manual  gives  Peru-miikal  ('=  great 
travail),  from  a  legend  of  Sitadevi  having  here  given  birth  to  twins.  There 
are  two  villages  near,  called  Nalmukkul  (or  Nanmukkul)  and  Palamuk- 
kiil,  names  having  reference  to  the  same  legend.  Mr.  Garstin  also  men- 

tions Janikipettai,  and  I  may  add  Iiamanatha2)uram,  all  in  the  immediate 
vicinity.  But  the  old  Sanniytisi  or  hermit  sent  for  the  stalapurana  (kept  by 
an  artizan  in  the  neighbourhood)  and  wished  to  show  me  from  it  that  the 
proper  name  of  the  hill  is  Mukkiyachalam,  and  that  it  is  therein  styled 

Madbyakasi  (Middle  Kasi)  and  is  the  scene  of  Rishi  Vahniki's  penance, 
death  and  birrial.  A  ruined  shrine  attached  to  the  mandap  is  pointed  out 
as  the  spot  where  he  was  interred. 

There  are  the  remains  of  many  fine  sculj^tures  here,  destroyed  by  the 
Muslim,  and  many  inscriptions  on  the  base  of  the  temples. 

The  fort  was  held  and  besieged  repeatedly  in  the  wars  of  the  Karnatik 
in  which  much  damage  was  done  by  the  roundshot. 

The  following  observation  may  be  worthy  of  record. 
At  Gangaikondapuram  the  wells  are  said  to  have  a  perennial  supply 

of  good  water  near  the  surface,  that  fails  not  in  the  driest  seasons  ;  and 
at  Chidambaram  the  same  is  said  of  the  great  tank  in  the  temple  enclosure. 
At  Tiruvadi  (A  S.  79),  close  to  Panrutti,  I  noticed  in  the  bed  of  the  Gedilam 

or  Garudanadi  (the  "  Gudclalore'^  river)  a  natural  spring  or  fountain  of 
clear  water,  welling  up  with  some  violence  in  the  midst  of  the  muddy 
river-water.  It  is  said  to  be  jjerennial  and  to  be  as  good  as  Kaveri  water, 

whence  it  is  locally  called  Kolladattimolai  =  Kolladam  or  "water-spring". 
In  connection  with  these  I  may  mention  the  artesian  wells  that  have 

recently  been  opened  at  Pondichei'ry  and  suggest  that  the  perennial  supply  at 
Gangaikondapuram,  Chidambaram  and  Tiruvadi  may  be  explained  by  there 
being  at  those  places  a  connection  with  the  water-bearing  stratum  whi  ch 
is  the  source  of  the  artesian  wells,  underlying  the  extensive  laterite  beds 
of  the  Ciuldulore  or  S.  Arcot  district.  I  have  heard  of  other  places,  parti- 

cularly near  Villapuram  on  the  South  Indian  Railway,  where  the  subjacent 
springs  have  been  tapped  by  the  natives  and  the  outflowing  water  long  since 
utilized  for  irrigating  their  fields, 
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Sude  Megalitliic  Ilonumenis  in  North  Arcot. — 
By  Lieut. -Colonel  R.  B.  Branfill.  (With  a  Plate.) 

I  have  just  had  an  opportunity  of  visiting  the  disused  tonib  -field  at 
Iralabanda  Bapanattam,  in  tlie  Palmaner  taluk  o£  North  Arcot. 

The  tombs  here  are  of  unusual  interest  from  the  size,  shape  and  ar- 
rangement of  the  slabs  of  which  they  are  composed,  and  the  rarity  of  their 

chief  characteristic. 

The  usual  kistvaen  or  megalithic  sepulchral  cell  is  enclosed  by  three 
concentric  rings  of  upright  stone  slabs,  each  slab  having  its  top  rudely 
worked  (chipped  or  hammer-dressed)  into  a  semicircular  or  a  rectangular 
shape,  and  set  closely  side  by  side  alternately,  the  round-heads  standing 
higher  than  the  intermediate  flat-heads  by  the  amount  of  their  semi-diame- 

ter, i.  e.,  the  height  of  the  rounded  portion,  so  as  to  form  a  parapeted  wall 
of  rounded  merlons  with  flat  silled  emhrasures. 

These  walls  or  parapets  rise  in  three  concentric  tiers  on  a  slight 
mound  or  cairn,  a  foot  or  so  above  the  general  ground  level. 

The  outer  circle  or  tier  consists  of  some  24  slabs,  nearly  3  feet  wide, 
half  of  them  being  semicircular  at  top  and  standing  about  3  feet  high,  the 
whole  forming  a  ring  fence  or  enclosing  wall  about  30  feet  in  diameter. 

The  second  tier  has  16  slabs,  8  of  them  round-headed,  rising  to  a 

height  of  5  or  6  feet  above  the  cairn  or  mound  ;  the  whole  forming '  an  in- 
termediate ring-wall  about  22  feet  in  diameter. 

The  third  or  inner  wall  is  composed  of  four  prominent  round-topped 
slabs,  8  to  10  feet  wide,  and  12  or  15  feet  high  above  the  cairn,  and  4  or  5 
feet  higher  than  the  other  four  flat-headed  slabs  that  stand  between  them 
and  complete  the  inner  ring,  an  octagon  of  some  16  feet  in  diameter,  or 
rather  a  sc[uare  of  12  to  15  feet,  with  the  corners  cut  off. 

The  kistvaen  or  sepulchral  chamber  nearly  fills  up  the  internal  space, 
the  capstone  or  covering  slab  of  which  sometimes  projects  horizontally 

beyond  the  chamber  below  it,  so  as  to  fit  closely  to  the  four  great  round- 
headed  slabs  that  enclose  it,  the  4  flat-headed  corner  stones  being  only 
about  the  same  height  as  the  capstone,  and  narrower  than  the  others. 

The  only  entrance  to  the  interior  was  apparently  intended  to  be  solely 
by  small  holes  broken  in  the  two  or  three  central  slabs  on  the  east  front, 
and  nearly  opposite  to  the  similar  hole  in  the  eastern  wall-slab  of  the  kist. 
There  is  a  kind  of  antechamber  or  closed  portico  between  the  inner 
chamber  and  the  inner  enclosing  wall,  provided  with  a  moveable  shutter 
stone  or  slab. 

The  stone  slabs  used  throughout  are  comparatively  very  thin,  being 
usually  about  3  inches  thick,  and  even  the  great  capstones  seldom  exceed  6 
inches. 



Kudi  sepulchral  inonumeiU  of  stove  slabs  at  J yalal>ancla-~Bapanattam,  In  Noi-tli  Arcot  Diitrict  0/  Madras. 
KestoK'd  slightly. 
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The  whole  forms  an  imposing  structure,  and  recalls  the  idea  of  a  small 
citadel  or  fortification. 

There  are  many  examples,  perhaps  a  score  or  more  of  this  pattern,  still 
partly  standing,  and  about  as  many  more  of  a  very  similar  kind,  only  with- 

out the  round-headed  projections,  all  the  slabs  in  each  ring  or  tier  being  of 
the  same  height,  about  7  feet  above  ground  level,  and  completely  hiding 
the  enclosed  kistvaen. 

Dividing  the  tombs  into  three  classes  according  to  size,  and  counting 
the  fallen  and  half  buried,  as  well  as  those  standing,  there  are  170  of  the 
1st  or  biggest,  210  of  the  2nd,  and  200  of  the  3rd  or  smallest  sort,  a  simple 
kist  composed  of  slabs  from  2  feet  square  and  upwards,  more  or  less  buried 
in  the  earth,  and  without  any  enclosing  walls  or  circle  of  stones  remaining. 

Most  of  the  tombs  in  this  ne/cropolis  are  much  ruined  and  overgrown 
by  jungle  so  that  I  suppose  there  may  well  have  been  many  more  than  600 
tombs  here,  within  a  space  500  yards  long  and  300  wide.  The  interments 
have  but  a  shallow  covering  of  soil,  sometimes  less  than  one  foot. 

On  excavating  they  were  found  to  yield  the  usual  sepulchral  I'elics,  ex- 
cept that  iron  weapons  were  very  scarce  or  entirely  absent,  whilst  the  terra- 
cotta coffers  were  more  abundant  than  in  the  similar  tombs  of  Mysore.  In 

one,  a  few  ornamental  beads,  similar  to  some  taken  out  of  the  Coorg  tombs, 
were  found  lying  near  the  remains  of  a  human  skull. 

Some  of  the  coffers,  sepulchral  troughs  or  trays,  were  ornamented 
with  a  chain  ornament  in  festoons  and  furnished  with  projecting  rings  or 
loops  and  prominent  hooks,  as  if  to  hang  garlands  on.  Some  were  mere  small 
flat  oval  troughs,  whilst  others  ranged  up  to  4  feet  long,  2  feet  wide  and 
high,  and  were  furnished  with  four  or  five  pairs  of  legs 

Perhaps  however  I  need  only  further  mention  the  chief  novelty  that 
struck  me,  and  this  may  be  no  novelty  to  others. 

Two  or  three  Tamil  letters  were  found  scratched  on  a  fragment  of  a 
little  bowl.  They  seem  to  spell  the  words  saduma  or  clmtlmm  or  cliadiul  ; 
the  final  letter  (  ?  m)  is  very  doubtful  and  may  be  intended  for  a  terminal 
d  or  t,  if  that  were  admissible. 

I  have  some  rough  notes  and  sketches  of  a  few  of  the  monuments,  but 
had  no  leisure  to  explore  further.  A  careful  collection  and  close  scrutiny 
of  every  fragment  of  the  pottery  (which  is  abundant  and  of  the  rude  but 
antique  and  polished  kind)  would  probably  yield  some  valuable  and  curious 
information  as  to  the  habits,  &c.  of  the  tomb  builders. 

The  locality  has  a  bad  character  for  being  feverish  and  is  in  a  very 
retired  part  of  the  country  just  above  the  Eastern  Ghats. 

The  way  to  it  lies  through  Chittur  and  Palmaneri  whence  there  is  a 
good  road  for  15  miles  co  the  S.  W.  to  Baireddipalle,  and  thence  a  bridle 
path  for  G  miles  via  Neilipatla  to  Bapanattam.    The  nearest  name  marked 
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on  the  old  Indian  Atlas,  Sheet  No.  78,  is  "  Yerlabundah"  (?  Irala-rock). 
The  Irala  are  the  wild  folk  who  roam  the  jungle  in  search  of  forest  pro- 
duets  and  a  free  silvan  life.  During  the  rainy  season  some  of  them  are  said 

to  dwell  in  these  tombs,  many  of  which  would  afford  them  perfect  dwelling- 
houses,  and  the  marks  and  relics  of  their  recent  occupation  are  to  be  seen 
frequently  and  unmistakeably. 

I  know  of  but  three  or  four  other  places  where  these  peculiar  rounded 
slabs  are  to  be  seen,  but  they  will  probably  be  found  to  be  more  common 
when  looked  for. 

The  Coins  of  the  Mahdrdjahs  of  Kdngra. — By  C.  J.  EouGERS. 

(With  a  plate.) 

Kangra  is  the  name  of  a  fort  and  town  situated  at  the  junction  of  two 
mountain  streams  which  form  a  tributary  of  the  Bias  on  its  right  bank  ere 
it  leaves  the  hills.  The  coins  in  the  accompanying  Plate  II  go  by  the  name 

of  Kangra  coins  now-a-days.  Bnt  the  rajahs  whose  coins  they  are  were  known 
in  history  by  the  name  of  the  Rajahs  of  Trigartta,  the  country  of  the  three 
rivers,  the  Ravi,  Bias  and  Sutlej.  The  family  of  these  Rajahs  claims  its  de- 

scent from  Susarma  Chandra,  governor  of  Multan  at  the  time  of  the  Mahabha- 
rata.  After  the  war  was  over  they  went  to  the  hills  for  refuge  and  erected 
the  fort  of  Kangra  for  their  protection.  The  district  under  the  Rajahs  of 
Kangra  seems  to  have  been  like  all  districts  governed  by  such  Rajahs  in  old 

■unsettled  times.  Kangra  was  their  moimtain  stronghold.  TTie  neigh- 
bouring district  of  Jalandhar  was  subject  to  them,  and  must  have  furnished 

a  considerable  portion  of  their  revenue.  So  the  Rajahs  of  Kangra  would  be 
known  at  that  time  as  Rajahs  of  Jalandhar.  Being  of  the  lunar  race  they 
kept  the  title  Chandra  after  their  names. 

The  Indo-Scythians  conquered  the  fort  of  Kangra.  When  Mahmiid 

conquered  it  "  the  genealogical  roll  of  the  Indo-Scythian  princes  of  Kabul 
for  sixty  generations  was  found  in  the  fortress  of  Nagarkot  by  Mahmud's 
soldiers"*  (Kangra  is  known  in  the  history  of  India  by  the  name  of 
JSfagarhot).  From  this  fact,  and  from  the  immense  amount  of  wealth 

taken  from  Kangra  by  Mahmiid,  General  Cunningham  infers  that  "  Kang- 
ra must  have  belonged  to  the  Rajahs  of  Kabul  for  several  generations,  and 

«  General  Cunningham's  Arclifeological  Report,  Vol.  V,  for  1872-3,  p.  155.  The 
General  quotes  Abu  Rihan's  statement  as  contained  in  Al  Biruni.  I  may  here  state 
that  I  am  indebted  to  this  report  for  nearly  all  my  facts  concerning  the  Maharajahs  of 
Kangra  and  to  General  Cunningham  for  much  valuable  aid  generously  given  when  I 
began  to  collect  the  coins  drawn  in  the  plate. 
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that  it  was  their  chief  stronghold  in  which  they  deposited  their  treasures."* 
Not  only  this,  but  General  Cunningham  thinks  that  the  wealth  accumula- 

ted in  Kangra  at  that  time  consisted  of  the  silver  pieces  of  the  Hindu 
Eajahs  of  Kabul  which  are  even  now  found  so  plentifully  throughout  the 

Panjab — the  coins  of  Samanta  Deva,  Syalapati  Deva,  Bhim  Deva  and  Kha- 
davaya  Deva.f 

One  fact  bearing  strongly  on  this  view  the  General  seems  to  have  over- 
looked. All  the  coins  of  the  Kangra  Rajahs  with  some  few  rare  exceptions 

are  of  the  horseman  type.  Some  are  of  the  bull  and  horseman  type  with 
the  names  of  the  Rajahs  over  the  bulls.  Nay  more  than  this,  the  earliest 
Kangra  coins  bear  the  name  of  Samanta  Deva  over  the  bull.  That  they 
were  coined  in  Kangra  no  one  will  doubt  who  will  cast  his  eye  over  the 
coins  of  the  Rajahs  in  the  plate.  I  once  attributed  the  first  two  coins  to 
Susarma  Chandra.  But  a  careful  examination  of  the  letters  together  with 
the  results  of  a  comparison  of  the  letters  of  other  coins  with  these,  has 
convinced  me  that  they  are  the  coins  of  Samanta  Deva. 

The  list  of  names  of  the  Rajahs  of  Kangra  from  Susarma  Chandra 
down  to  the  last  Rajahs  is  of  course  obtainable.  There  is  no  reason  for 
doubting  its  correctness.  But  as  yet  no  coins  have  been  found  going  fur- 

ther back  than  Prithvi  or  Pithama  to  whom  General  Cunningham  assigns 
the  year  1330  A.  D.  This  is  an  approximation  only,  but  based  on  fair  rea- 

soning. J udging  by  the  number  of  coins  obtainable  of  any  prince  we  may  I 
think  fairly  infer  the  length  of  his  reign.  The  fewness  of  the  coins  argues 
that  the  reign  was  short.  Before  Pithama  I  believe  the  coins  of  Saminta 
Deva  were  coined  and  used  at  Kangra.  There  are  immense  numbers  of 
these  coins  found  yearly  in  the  Panjab.  Some  of  them  have  the  horseman 
after  the  usual  type,  horse  well  shown  and  the  whole  body  of  the  rider  with 
letters  on  either  side  his  head.  The  bull  is  well  developed  too  and  the 
name  above  it  is  generally  legible.  But  the  Kangra  type  of  Samanta  Deva, 
which  the  die-cutters  of  the  mints  of  the  Rajahs  of  Kangra  seem  to  have 
slavishly  adhered  to,  is  unmistakeable,  after  it  is  once  studied  and  known. 
The  other  well  drawn  coins  are  probably  those  of  the  Kabul  or  some  other 
mint. 

We  must  not  be  surprised  if  the  coins  of  all  the  Rajahs  are  not  obtain- 
able. The  coins  of  Kashmir,  though  very  abundant,  have  many  kings 

iinrepresented.  The  coins  of  Chumba  a  neighbouring  state  to  Kangra  bear 
only  the  names  of  a  few  Rajahs,  although  the  list  of  kings  numbers  no  less 
than  170  sovereigns.  Coining  seems  to  have  always  been  considered  the 
peculiar  privilege  of  paramount  sovereigns  or  of  independent  rulers.  Bear- 

ing this  in  mind,  we  need  not  wonder  if  any  hiatus  occurs  in  the  lists  of 
*  Ibid,  p.  156. 
t  I  have  seen  several  hundreds  of  these  coins  this  year.— C.  J.  K. 
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coins  as  compared  with  that  of  the  Rajahs.  Nor  must  we  wonder  if  a  small 
number  o£  coins  turns  up  bearing  names  of  rulers  to  whom  we  cannot  attri- 

bute any  country.  Jalandhar  and  Kangra  must  have  been  subject  at  dif- 
ferent periods  to  Kashmir  as  well  as  Kabul  and  perhaps  to  Kanauj.  Gene- 

ral Cunningham  gives  the  following  list : — * 

Accessions. Name  in 
list. 

Name  on 
Coins. 

Remarks. 

1330. Prithvi. Pithama . 
134.5. Purva. 

Apurvva. 1360. Rupa. Rupa. Contemporary  of  Piroz. 
1375. Sringara. Singara. 
1390. Megha. Megha. 1405. 
1420. 

Hari. 
Karmma. 

Ilari. 
Karmma. 

1  Brothers. 
1435. Sansara. Sansara. Contemporary  of  Muhammad    Sayid  of 

Delhi,  A.  D.  1433—1446. 1450. Devanga. 
Narendra. 

Avatara. There  is  one  coin  known  of  Devanga. 
1465. Narendra. 
1480. Suvira. 
1495. Prayaga. 
1610. Rama. Rama. Died  1528,  A.  D. 
1528. Dharmma. Dliarmma. 
1563. Manikya. 
1670. Jaya. 
1585. Vriddhi. 
1610. Triloka. Triloka. Rebelled  against  Jahangir,  1619  A.  D. 

Trilolta  was  the  last  king  who  coined. 
There  are  1 2  more  names  given  in  the  list. 

A  little  study  of  Plate  II  will  .show  that  the  coins  are  of  several  kinds. 
The  commonest  is  that  which  has  a  bull  on  the  obverse,  with  the  name  of 

Rajah  above  the  bull.  The  reverse  in  every  case  except  one  has  on  it  what 
is  intended  for  an  image  of  the  horseman  and  horse.  But  as  a  rule  there  are 

only  the  legless  hind-quarters  together  with  the  thigh  and  boot  of  the  rider 
visible.  The  one  mark  on  nearly  all  of  them  is  the  spear  the  horseman  carries. 
First  of  all  fixing  this  and  remembering  that  the  spear  is  carried  close 

behind  the  man's  thigh,  to  the  right  should  come  the  horse's  head  and  to 
the  left  the  hind-quarters.  But  in  reality  only  portions  come  on  the  coin. 
The  die  must  have  been  as  large  as  the  silver  coins  of  Samanta  Deva  which 
are  a  little  broader  than  a  four-anna  piece.  The  boot  is  in  some  cases  fully 
visible.  But  the  head  of  the  horseman  is  nowhere  to  be  found.  The  spear 

has  a  notch  on  it  near  the  bottom  and  a  flag  at  the  top.  So  it  was  a  I'egu- 
lar  lance.    Whether  the  man  wore  armour  or  not  we  can't  say. 

These  coins  are  found  in  considerable  numbers  not  in  Kangra  itself,  but 

in  Ludiana,  Jalandhar  and  Umritsur.  Vast  quantities  of  them  are  how- 
*  Vol.  V,  Archieological  Report,  p.  162. 
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ever  annually  melted  clown  and  very  soon  there  will  be  no  more  obtainable. 
Some  o£  them  may  contain  a  very  small  amount  of  silver.  It  is  very 
seldom  I  now  meet  with  any  in  Umritsur.  It  is  so  with  everything.  I  do 
not  know  what  provision  Government  may  be  making  to  secure  a  cabinet  of 
coins  for  the  museums  of  the  country,  I  believe  no  provision  whatever  is 
being  made.  A  few  private  collectors  are  at  work  for  their  own  cabinets 

which  in  the  course  of  a  few  yeai's  will  find  their  way  to  Europe.  The 
coming  generation  will  have  to  receive  history  on  mere  hearsay.  The  nu- 

mismatic monuments  are  fast  disappearing.  The  old  liajahs  in  many  cases 
are  known  already  only  by  name.  No  records  are  obtainable  of  them.  One 
would  think  that  before  it  is  too  late  Government  should  interest  itself  in 
tlie  matter.  The  British  Museum  is  far  richer  in  the  coins  of  India  than 

any  Museum  in  India.  This  is  a  mistake.  If  India  is  to  be  for  the  In- 
dians, it  is  a  pity  to  export  from  the  country  all  those  mementoes  of  former 

things  and  dynasties.  Patriotism  and  loyalty  go  hand  in  hand  with  us.  It 
would  surely  be  wise  in  our  Government  to  create  a  love  of  country  in  the 
hearts  of  the  people  of  India.  We  want  something  to  displace  the  grasp- 

ing and  selfishness  which  everywhere  show  themselves.  The  historic 
remains  which  lie  round  about  us  are  not  understood,  or  are  rather  misun- 

derstood and  not  valued.  History  is  taught  as  a  matter  of  dates  and 
names  and  is  useless.  Museums  are  collections  of  odd  things  which  are  to 
the  educated  and  uneducated  alike  voiceless.  The  teachers  of  history  can- 

not read  the  coins  which  would  add  interest  to  tlieir  lessons. 

Of  all  the  provinces  of  India,  the  Panjab  has  more  historic  associations 
than  any  other.  From  the  time  of  Darius  to  that  of  the  Empress  of  India, 
the  Panjab  has  been  an  arena  on  which  great  struggles  have  taken  place. 
Yet  the  coin  cabinet  of  the  Lahore  Museum  is  wretchedly  poor.  A  few 
Grseco-Bactrian  coins,  a  few  Indo-Scythian  coins  and  a  few  odds  and  ends 
with  the  names  attached  to  them  of  the  persons  who  presented  them  (!)  are 
all  that  are  visible  to  the  ordinary  visitor.  The  curator,  in  whose  charge  are 
the  valuable  coins  which  are  always  kept  under  lock  and  key,  is  generally 
engaged  during  the  day.  So  visitors  passing  through  Lahore  see  next  to 
nothing  of  what  ought  to  be  visible  at  all  times.  There  is  no  catalogue  of 
the  coins,  and  many  valuable  ones  have  been  already  lost.  This  is  again  a 
mistake.    It  is  exactly  the  same  at  Delhi,  where  the  coins  are  all  in  a  box  ! ! 

These  remarks  are  made  not  in  a  captious  spirit,  but  with  a  real  desire 

to  direct  attention  to  the  proj^er  use  of  museums  and  provincial  coin  cabi- 
nets, and  also  with  the  hope  that  both  be  made  more  use  of  in  tiie 

education  of  the  people  for  whom  the  museums  were  built  and  with  whose 
money  they  are  supported. 

I  will  now  proceed  to  make  a  few  notes  on  the  coins  represented  in 
Plate  II. 
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No,  1.  is  a  coin  of  Samanta  Deva.  Obverse  above  bull  Sri  Sam:  reverse 

horseman. 

No.  2.  is  a  coin  of  the  same  prince,  with  Sri  Samanta  above  bull,  reverse 
horseman. 

No.  3.  Pttliama.  Obverse  Sri  Pithama  Chandra  (Deva),  reverse  horse- 
man. 

No.  4.  Ditto  Obv.  ditto.,  rev.  do. 

No.  5.  Ditto.    Obv.  ditto.,  rev.  do.  Horse's  neck  ornaments  shown  and 
whole  leg  with  pointed  boot. 

No.  6.  Apurvva.     Obv.  Maharajah  Sri  Apurvva  Chandra  (Deva),  rev. 

horseman  plain  and  horse's  eye  visible. 
No.  7.  Ditto.  Obv.     Sri  Apu(rvva)   Chandra  Deva  Maharajah,  reverse 

horseman. 

No.  8.  Ditto.    Obv.  Sri  Apurvva  Chandra,  rev.  horseman. 
No.  9.  Ditto.    Obv.  (Sri  Apu)rvva  Cha(ndra)  Deva,  rev.  horseman. 
No.  10.  Ditto.    Obv.  bull,  above  which  Sri  Apu(rvva),  rev.  horseman. 
No.  11.  Rupa.    Obv.  bull,  above  which  Sri  Rupa  Cha(ndra),  rev.  horse- 

man. 

No.  12.  Obv.  bull,  above  which  Sri  Rupa  Chandra,  rev.  horseman.  The 
horses  o£  Nos.  10,  11  and  12,  have  beads  round  their  necks. 

No.  13.  Apurvva.  Obv.  (Apurvva)  Chandra  Deva  Maha(rajah),  rev. 
horseman. 

No  14.  Singdra.  Obv.  Maharajah  Sri  Singara  Chandra  Deva,  rev, 
horseman.    Very  poor. 

No.  15.  Megha.  Obv.  Maharajah  Sri  Megha  Chandra  Deva,  rev.  horse- 
man. 

No.  16.  Sari.    Obv.  Maharajah  Sri  Hari  Chandra  Deva,  rev.  horseman. 

Neck  ornaments  and  eye  of  horse  visible.* 
No.  17.  Ditto.    Obv.  Maharajah  Sri  Hari  Cha(ndra  Deva).    The  letters  of 

the  first  line  are  all  suspended  from  one  line  drawn  across  the 
coin  as  in  Hindu  letters.  Rev.  horseman.  Head  of  horse,  very 
much  deteriorated. 

(This  king  Hari  soon  after  his  accession  tumbled  into  a  well  while  out 
hunting.  He  was  rescued  after  an  interval  of  several  days  had  elapsed.  In  that 

*    Since  I  ■wrote  this  article  I  have  come  across  a  coin  of  Hari  The  coin 
in  the  paper  is  of  Hari  ̂ f^.  Now  in  conversing  a  few  days  ago  with  General 
Cunningham  on  this  matter  I  said  that  I  was  inclined  to  ascribe  this  rare  coin  to  the 
king  who  was  the  brother  of  Karmma  and  who  was  hidden  in  a  well  for  some  days. 
Pic  quite  agreed  with  me.  The  coins  of  the  paper  which  as  I  say  are  foimd  in  great 
numbers,  would  then  resolve  themselves  into  the  coins  of  the  king  Hari  who  lived 
after  Triloka,  A,  D.  1630-50,  whose  coins  those  of  Hari  resemble  in  make  and  letters. 
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interval  however  he  was  accounted  dead  :  his  brother  ascended  the  throne, 
and  his  wives  mounted  the  funeral  pile.  When  he  came  back  he  found 
Karmma  reigning,  and  he  went  and  took  up  his  abode  in  the  outskirts  of 

his  brother's  dominions.  I  cannot  account  for  Hari's  coins  being  so  j^lenti- 
f  ul.  Out  of  several  thousands  I  have  seen,  I  have  seen  only  one  of  Karm- 

ma, while  at  least  one-fourth  of  the  whole  must  have  been  Hari's.  A  Hari 
succeeded  Triloka  :  perhaps  these  or  at  least  some  of  them  may  be  his  coins 

although  General  Cunningham's  list  closes  with  Triloka.) 
No.  18.  Karmma.  Obv.  bull,  above  which  Sri  Karmma,  rev.  horseman. 
No.  19.  Sinsara.     Obv.  Sri  Sansara   Chandra  Deva,  rev.   horseman  with 

a  large  flag  on  which  is  a  peculiar  mark. 

No.  20.  Avatdi'a.     Obv.   Maharajah  Sri  Avatara  Chandra  Deva,  rev. 
horseman. 

(There  is  one  coin  of  Devanga,  the  god-hodied,  known  ;  I  gave  one  to 
General  Cunningham.) 
No.  21.  Narendra.  Obv.  Maharajah  Sri  Narendra  Chandra  Deva,  rev. 

horseman. 

No.  22.  Dharmma.  Obv.,  in  a  square  area  which  is  surrounded  by  a  circle 
of  dots,  Dharmma  Chandra ;  rev.,  in  a  circle  surrounded  with 
a  circle  of  dots,  Durga  Devi. 

No.  23.  Trilolm.  Obv.  Maharajah  Sri  Triloka  Chandra  Deva.  All  the 
lines  have  the  letters  suspended  from  one  line  going  across 
the  coin.  This  coin  and  No.  3.  are  alike  in  this  matter. 
Rev.  horseman. 

No.  24.  Ditto.  Obv.  ditto  without  lines,  each  letter  separate,  rev.  horseman. 

Hinder  part  of  leg  and  thigh  visible  and  hind-quarters  and  legs 

of  the  horse.* 
The  coins  of  Megha,  Avatara  Karmma  and  Dharmma  are  very  rare. 

"  The  coins  of  Rupa,  Singara,  Sansara  and  Narendra  are  rare.  Those  of 
Pithama,  Apurvva,  Triloka  and  Hari  are  common.  The  Kangra  types  of 

Samanta  Deva  are  very  common." 

*  Where  tlie  whole  name  is  not  on  the  coins,  the  part  omitted  is  in  brackets. 
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Note  on  an  Inscription  found Upon  a  stone  lying  near  the  ruins  of  a  Masj  id 
on  Lanha  Island,  Wular  Lake,  Kashmir. — By  Majoe  H.  S.  Jab- 

EETT,  B.  S.  C* 
The  inscription  which  is  in  Persian,  is  as  follows : — 

May  this  edifice  be  as  firm  as  the  foundations  of  the  heavens, 
May  it  be  the  most  renowned  ornament  of  the  universe, 
As  long  as  the  monarch  Zayii  Ibad  holds  festival  therein 

May  it  be  like  the  date  of  his  own  reign, — "  happy." 
As  is  well-known  the  letters  of  the  Arabic  alj)habet,  like  those  of  the 

Hebrew  or  Phenician  and  consequently  of  the  Greek,  are  used  as  numerals,  and 
the  grouping  of  certain  letters  into  a  suitable  word  is  frequently  made  to  serve 
as  a  memoria  teclmica  among  the  Easterns  to  recall  a  date.    In  the  above 
inscription,  the  numerical  value  of  the  letters  in  khurram  hapj^y) 
is  SJiT  which  is  the  year  of  the  Hijra  it  is  intended  to  record.  This 

date  is  equivalent  to  A.  D    14Jj3-4  during  which  Zayn-ul-Aabidin  (the 
Zayn  Ibad  of  the  inscrijjtion — for  both  have  the  same  meaning,  viz.,  orna- 

ment of  the  Adorers)  ruled  in  Kashmir. 
It  may  be  interesting  to  glance  cursorily  over  the  events  which  pre- 

ceded the  accession  of  this  prince  from  the  period  of  the  close  of  the  last 
Hindu  dynasty  in  the  eleventh  century  of  our  era. 

The  Hindu  history  of  that  country  has  been  discussed  in  a  short  Essay 
by  Horace  Hayman  Wilson  which  will  be  found  in  the  XVth  Vol.  of  the 

Ti'ansactions  of  the  Asiatic  Society.  He  takes  as  his  guide  the  first  of  the 
series  of  the  Raja  Tarangini,  by  Kalhan  Pandit  who  commences  his  history 
with  the  fabulous  ages  and  carries  it  down  to  the  reign  of  Sangrama  Deva 

the  nephew  of  Didda  Kani  in  Saka  949  or  A.  D.  1027  appi-oaching  to 
what  Wilson  considers  to  be  the  Pandit's  own  time  Saka  1070  or  A.  D. 
1148.  The  next  two  works  of  the  series,  viz.,  the  Eajavali  of  Jonah  Raja 
and  the  Sri  Jaina  Raja  Tarangini  of  his  pupil  Sri  Vara  Pandit,  continue  the 
record  to  the  accession  of  Path  Shah,  which  Wilson  places  in  A.  H.  882, 

but  is  given  by  Muhammad  A'azam  author  of  the  Persian  history  of  Kash- 
mir, as  in  A.  H.  897  (A.  D.  1491-2). 

*  [A  rubbing  of  this  inscription  was  sent  to  the  Society  by  Mr.  Ai-ch.  Constable. 
The  stone  bearing  the  inscription  is  apparently  a  slab  of  black  slate,  well  polished 
and  finished,  and  measiu'es  21 -J-  by  12  inches  and  2^  inches  thick.  The  rubbing  was 
taken  on  the  22nd  September,  1874.  The  inscription,  as  shown  in  the  rubbing,  con- 

tains several  inaccuracies ;  thus  in  the  2nd  line  J  is  wrongly  spelled  j  the  1st 
and  4th  lines  have  instead  of  two  dots  being  omitted  apparently  for  want  of 
space.  Er>.] 
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In  the  following  survey  I  have  followed  the  narrative  of  this  last  men- 
tioned historian  who  calls  himself  the  sou  of  Khayr  uz-Zaman  and  who 

commenced  writing  his  history  in  the  year  1147  A.  H.  (A.  D.  1734-5) 
during  the  reign  of  Muhammad  Shah  of  Hindustan.  His  work  follows  the 
order  of  the  Sanskrit  and  is  divided  into  three  periods,  the  first  treating 
purely  of  the  Hindu  dynasties,  the  second  of  the  Muhammadan,  and  the  third 

of  the  subjugation  of  the  country  by  the  House  of  Timur,  with  some  con- 
cluding remarks  on  the  features  and  curiosities  of  the  country. 

With  the  second  jDeriod  alone  is  this  Note  concerned,  and  the  narrative 
is  taken  up  at  the  accession  of  the  last  Hindu  Rajah  Sahdeo  in  A.  H.  705 
(A.  D.  1305-6).  During  his  reign  occurred  an  irruption  of  the  Turks 
under  Zulju  whose  ravages  left  for  generations  the  traces  of  his  incursion. 
Forced  to  leave  the  country  in  the  winter  after  a  stay  of  eight  months,  the 
army,  betrayed  by  guides,  perished  in  the  mountain  snows.  Many  of  the 
inhabitants  of  the  country  had  fled  in  fear  of  their  lives,  some  to  Tibet, 
others,  including  Eajah  Sahdeo,  to  Ivishtwarah  where  he  remained  in  hopes 
of  some  day  recovering  his  crown.  His  General  Eam  Chand  who  had  been 
among  the  fugitives  returned  to  Kashmir  with  a  refugee  from  Tibet  named 

Eihju  to  whom  in  former  times  he  had  accorded  his  protection.  The  coun- 
try was  now  in  a  state  of  anarchy,  each  petty  chief  asserting  his  own  inde- 

pendence. Ram  Chand  and  his  people  occupied  the  fortress  of  Lar.  Eijhu* 
or  Einju  (for  the  name  is  indistinctly  written)  seeing  his  opportunity 
gathered  a  few  followers  round  him,  made  himself  master  by  stratagem,  of 
Lar,  put  Earn  Chand  to  death  and  took  his  family  prisoners.  He  now 
(A.  H.  725  A.  D.  1324)  openly  assumed  the  sovereignty,  married  the 
daughter  of  Eam  Chand  and  won  to  his  side  the  son  of  that  Chief  by  grant- 

ing him  the  government  of  Lar  and  Tibet  and  aj^pointing  him  to  a  high 
command  in  the  army.  Though  Buddhism  was  nominally  the  prevailing 
religion  at  this  time,  the  country  was  distracted  by  the  dissensions  of  secta- 

ries, whose  hostile  and  contending  claims  to  religious  truth  perplexed  the 
inquirer  dissatisfied  with  the  national  religion.  Such  an  inquirer  was  Eaja 
Einju,  who  after  much  perturbation  of  spirits  and  constant  prayer,  was  led 

by  divine  inspiration — so  runs  the  simple  narrative — to  watch  a  Moslem  at 
his  devotions.  He  saw,  admired  and  believed,  and  soon  led  his  court  and 
people  to  embrace  the  Muhammadan  faith.  This  monarch  died  in  A.  H.  727, 
after  a  reign  of  a  little  more  than  two  years  and  a  half,  and  the  ruins  of  a 
once  noble  alms-house  and  a  splendid  mosque  attest  his  reverence  for  the  faith 
of  his  adoption.  His  widow  Kotahriuif  married  XJdayn  Deo,  brother  of  the 
last  Eaja,  who  continued  with  his  consort  to  carry  on  the  government  till 

the  year  A.  H.  742,  when  he  died.    One  of  the  Generals  of  the  army  coming 

*  The  Eajatarangini  has  the  name  Einchan. 
t  In  the  Eajatarangini  Kotah  Eani. 

C 
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of  a  royal  stock,  named  Shahmir  who,  settling  in  Kashmir  in  the  reign  o£ 
Sahdeo  as  a  merchant,  had  fast  risen  to  place  and  power,  now  thought  him-, 
self  strong  enough  to  marry  the  twice-widowed  queen  and  to  usurp  the 
crown.  She  refused  his  overtures,  but  he  made  himself  master  of  her  per- 

son, and  she  was  forced  to  yield  a  reluctant  consent  to  the  espousals.  She, 
however,  slew  herself  during  the  marriage  festival  and  Shahmir  now  be- 

came undisputed  master  of  the  crown  (A.  H,  743  A.  D.  1342-3)  and 

assumed  the  title  of  Sultan  Shams-u'd-din.  He  died  in  747  A.  H.  (A.  D. 
1346-7)  leaving  two  sons,  Jamshid  and  Ali  Sher. 

The  reign  of  JaiTishid  was  short.  He  was  defeated  and  slain  in  battle 

by  his  brother  who  succeeded  him  in  748  under  the  title  of  Ala-u'd-din. 
Ala-ud-din's  rule  of  ten  years  is  marked  by  no  important  event.  He 

died  in  A.  H.  748  (A.  D.  1356-8)  and  was  buried  at  Ala-u'd-din]3ura. 
His  son  Shahab-u'd-din  succeeded  to  the  crown  on  the  death  of  his 

father.  He  employed  his  energies  in  clearing  the  country  of  rebels  and 
marauders,  and  annexed  Pakli,  Dantaur  and  the  tract,  called  the  Sawad 
Kabir,  to  the  crown.  He  wrested  Tibet  from  the  ruler  of  Kashghar  and 
ventured  to  march  towards  India,  then  ruled  by  Firiiz  Shah.  After  a 
campaign  in  which  the  victory  was  with  neither  party,  peace  was  concluded 
on  these  conditions  that  the  country  from  Sirhind  to  Kashmir  should  ap- 

pertain to  Shahab-'ud-din,  while  all  to  the  eastward  should  acknowledge  the 
sovereignty  of  Firuz  Shah.  Muhammad  Aazam*  notes  with  surprise  that 
this  fact,  which  he  says  is  mentioned  by  many  historians,  is  left  unnoticed 

by  the  author  of  the  Tarikh-i-Pii'uz  Shahi.  I  may  add  that  it  is  equally 
omitted  by  Elphinstone.    (A.  H  758,  A,  D.  1356-7.) 

On  his  return  to  Kashmir,  he  built  the  capital  of  Shahab-u'd-dinpiira 
of  which  now  not  a  trace  but  the  ruins  of  a  mosque  remain,  and  he  destroyed 

the  large  idol  temple  at  Bijarah.f  In  the  year  A.  H.  778  (A.  D.  1376-7) 
he  died. 

Kutb-ud-din  his  brother  succeeded  him  in  A.  H.  780  (A.  D.  1378-9). 
He  ruled  with  justice  and  moderation  and  was  celebrated  as  a  scholar 

and  a  poet.  Kutb-ud-dinpura  commemorated  his  name  and  the  metropo- 
lis of  his  kingdom.  He  died  in  A.  H.  796  after  a  reign  of  sixteen  years. 

During  his  time  occurred  the  advent  to  the  court  of  Sayyid  Ali  Hamadani, 
the  sixteenth  in  direct  descent  from  Ali-b-Abi-Talib,  the  son-in-law  of 
Muhammad.  He  was  revered  for  his  sanctity  and  eminent  virtues,  and  his 
influence  guided  the  counsels  of  the  monarch.  The  Sayyid  bestowed  on  him 

his  own  cap  which  Kutb-ud-din  wore  in  the  royal  crown.    It  is  feigned  that 

*  His  son  Muhammad  Aslam,  who  is  the  author  of  the  History  of  Kashmir  entitled 

the  Gohar-i  Aalam  and  has  made  considerable  additions  to  his  father's  work,  goes  so 
far  as  to  say  that  the  conquests  of  Shahab-ud-din  were  carried  northwards  beyond  the 
Oxus  and  southwards  beyond  Lahore. 

t  Called  also  Biharah  or  Bij  Biharah. 
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its  eificacy  secured  the  throne  to  the  monarch's  successors  until  the  reign  o£ 
Fath  Shah  who  directed  it  to  be  buried  with  him,  from  which  period  dates 
the  decline  of  the  dynasty. 

His  son  Sultan  Sikandar,  better  known  by  the  title  of  the  Iconoclast 
from  the  number  of  idols  he  destroyed,  assumed  the  sovereignty  in  A.  H. 

796  (A.  D.  1393-4).  During  his  reign,  the  rapid  advance  of  Timur 
on  his  march  to  India,  induced  Sikandar  to  conciliate  the  Tartar  conque- 

ror by  despatching  his  son  Shahi  Khan  known  afterwards  as  Zayn-u'l  Aabi- 
din  to  his  court  with  presents  and  friendly  letters.  Timur  gratified  by  this 
conduct,  left  him  in  possession  of  his  territory  but  detained  Shahi  Khan  in 

Samarkand  which  he  never  left  until  Timur's  death.  Sikandar  after  a 
reign  of  twenty-five  years  and  nine  months,  died  in  A.  H.  822.  A  superb 
mosque  which  contained  372  columns,  each  40  cubits  in  height  and  6  in 
circumference,  was  begun  and  completed  by  him  in  the  space  of  three  years 

under  the  direction  of  two  famous  architects  Khwajah  Sudr-ud-din  Khora- 
sani,  and  Sayyid  Muhammad  Nuristani.  To  his  piety  was  also  owing  the 
erection  of  the  great  mosque  of  Bijarah,  and  with  the  exception  of  the 

rattle  of  the  royal  kettle-drums,  no  profane  music  was  permitted  to  disturb 
the  austere  tranquillity  of  his  capital.  Through  his  munificence  the  walls 
of  the  romantic  gardens  of  Shalimar  were  extended  as  far  as  the  Parganah 
of  Phag  and  their  stability  was  assured  or  blessed  by  the  burial  beneath 
their  foundations  of  all  the  Hindu  works  that  could  be  collected.  As  these 

treated  either  of  idolatrous  rites,  astrology  or  history  that  was  fabulous, 
they  were  considered  by  the  monarch  as  condign  objects  for  destruction. 

He  was  succeeded  by  his  son  Ali  who  reigned  but  six  years  and  nine 
months.  This  prince  bent  upon  performing  the  pilgrimage  to  Mecca 
resigned  his  kingdom  in  A.  H.  828  into  the  hands  of  his  famous  brother 
Zayn  ul  Aabidin  and  set  out  on  his  journey.    A.  H.  822.  (A.  D.  1419). 

A  H.  828.  (A.  D,  1424-5.)  Zayn  lil  Aabidin  was  noted  early  in  life 
for  his  abilities.  He  employed  the  time  he  had  spent  in  Samarkand  in 
adding  to  his  store  of  knowledge,  and  on  his  return  to  his  country  he 

brought  with  him  a  number  of  artificers,  such  as  paper-makers,  book- binders, 
carpet-weavers,  saddlers  and  others  to  improve  the  industries  of  his  own 
land.  His  brother  Ali  having  reached  the  territory  of  his  father-in-law 
the  Jammu  Chief,  was  persuaded  by  him  to  abandon  his  pilgrimage  and  re- 

sume his  sovereignty.  Keturning  therefore  with  an  army,  he  was  met  by  his 
brother  Zayn  lil  Aabidin,  who  gave  him  battle,  defeated  him  and  placed 
him  in  confinement  wherein  he  shortly  after  died.  The  powerful  faction  of 
the  Gurjis  who  in  the  time  of  his  father  possessed  great  influence  in  state 
affairs,  and  who  favoured  the  cause  of  his  brother,  was  exterminated  by  him 
at  Naushahr,  at  which  palace  he  erected  a  place  for  his  own  residence. 

His  time  was  now  spent  in  promoting  the  prosperity  of  his  country 
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and  in  repairing  the  ravages  o£  the  irruption  of  the  Turks  under  Zulju 
which  the  lapse  of  more  than  a  century  had  not  yet  been  able  to  efface. 
He  was  a  liberal  patron  of  naen  of  letters  and  encouraged  the  progress  of 
the  arts,  especially  favouiing  the  artificers  whom  he  had  introduced  from 
Samarkand.  He  travelled  much  over  his  dominions  and  his  Hindu  and 

Muhammadan  subjects  lived  at  peace  with  each  other  -undisturbed  by 
religious  dissensions,  which  if  they  arose  were  amicably  settled  by  puncha- 
yets  at  which  the  monarch  himself  would  preside.  This  conduct  gained 
for  him  the  title  of  the  Great  King. 

According  to  tradition  in  the  vicinity  of  the  Wular  lake  once  stood  a 

city  of  which  the  Eaja  was  Sudrasen.  By  reason  of  the  enormity  of  his 
crimes,  the  waters  of  the  lake  rose  and  drowned  him  and  his  subjects. 
It  was  said  that  during  the  winter  months,  at  low  water,  the  ruins  of  a 

submerged  idol  temple  might  be  seen  rising  from  the  lake.  Zayn  lil  Aabi- 
din  constructed  a  spacious  barge  which  he  sank  in  the  lake  and  upon  which 
he  laid  a  foundation  of  bricks  and  stones  till  it  rose  high  enough  to  be  level 
with  the  water.  Upon  this  he  erected  a  mosque  and  other  buildings  and 
gave  the  islet  the  name  of  Lanka.  The  expense  of  the  work  was  defrayed 
by  the  fortunate  discovery  of  two  idols  of  solid  gold  which  had  been 

brouo-ht  up  from  the  lake  by  divers.  On  the  completion  of  Lanka  the 
king  ordered  a  great  festival  to  be  held  wherein  great  sums  were  distribut- 

ed amongst  the  poor.  Verses  were  written  by  the  poets  to  commemorate 
this  event,  and  among  these  the  inscription  under  notice  by  Ahmad  AUamah 

Kashmiri  was  engraved  upon  a  stone  and  placed  above  the  Mihrab  or  sanc- 

tuary of  the  mosque.  This  Ahmad  Kashmiri  was  the  author  of  the  Nur- 

nama,  a  Persian  translation  made  in  the  time  of  Zayn  ul  Aabidin  of  an  aii- 

cient  History  of  Kashmir  in  the  Kashmirian  language  by  Shaikh  Nur-ud-din 

"VVali.  His  translation  was  made  use  of  by  Muhammad  Aslam  the  son  of 

Muhammad  Aazam,  in  amending  the  omissions  of  his  father's  History. 
Mention  of  the  slab  with  its  inscription  is  made  by  Muhammad  Aazam 

who  gives  a  faithful  transcript  of  the  verses  Muhammad  Aslam  states 

that  he  visited  Lanka  in  1167  A.  H.  (A.  D.  1753)  and  observing  the 

inscription  carried  it  in  his  memory  and  records  it  in  his  work.  His 

second  line  runs  thus — 

which  shows  that  either  his  memory  failed  him  or  he  was  unable  to  decipher 

the  line  more  correctly  given  by  his  father. 
The  further  history  of  Zayn  ul  Aabidin  it  is  perhaps  unnecessary  to 

record.  He  died  in  A.  H.  880  (A.  D.  1475)  and  was  succeeded  by  his 

son  Hydar  Shah.  His  tomb  may  still  be  seen  below  the  Zayna  Kadal,  the 
fourth  of  the  thirteen  bridges  that  span  the  river  Jhelam  in  its  course 

through  the  valley  of  Kashmir. 



18S0.]      A.  C.  Carlleyle — Coins  of  the  Sunga  or  Ilitra  Dynasty. 21 

Coins  of  til e  Simgaor  Mitra  Dynasty,  found  near  Rdmanayar  or  AMcMuitra^ 
the  am  lent  Capital  of  North  Fanchala,  in  Rohilkhand : — tlie  proper^ 
ty  of  H.  Rivett-Caenac,  Esq.,  c.  i.  e.,  f.  s.  a.,  &c.    Described  hy 
A.  C.  Caelletle,  of  the  Archaological  Survey  of  India. 

(With  a  Plate.) 

The  great  ruined  site  oi  Ahichhafra,  the  ancient  capital  o£  North 
Pancliala  and  now  known  as  Rdmanagar,  has  of  late  been  yielding  a  plenti- 

ful supply  of  the  coins  of  the  Sunga  or  Mitra  dynasty.  Mr.  H.  Rivett- 
Carnac  has  been  so  fortunate  as  to  procure  a  considerable  number  and 

variety  of  these  coins  from  that  find-spot,  and  he  kindly  placed  them  in  my 
hands  for  examination  and  identification. 

The  fact  of  so  m.any  coins  of  this  dynasty  having  been  found  so  far 

to  the  north-west  from  their  proper  capital  city,  Pushpapura  (or  Patalipu- 
tra),  may  perhaps  be  held  to  be  a  proof  of  the  wide  extent  of  their  sway. 
While  making  some  excavations  at  Bhuila,  the  site  of  the  ancient  city  of 
Kapilavastu,  in  the  Basti  district,  I  obtained  a  considerable  number  (pro- 

bably about  a  hundred)  of  the  coins  of  the  Mitras,  dug  newly  from  the 
soil,  in  deep  excavations,  while  I  was  present  on  the  spot  ;  they  were 
mostly  of  Agni  Mitra  and  Indra  Mitra,  with  a  few  of  other  later  kings  of 
this  dynasty.  These  coins  were  mostly  of  small  size  ;  but  the  coins  obtain- 

ed by  Mr.  Eivett-Carnac,  from  Eamanagar,  are  mostly  of  the  largest  size, 
with  three  or  four  only  of  the  smallest  size. 

About  one  hundred  and  ten  of  these  coins,  belonging  to  Mr.  Eivett- 
Carnac,  have  passed  through  my  hands  ;  and  of  these,  several  bear  names 
of  kings  which  are  either  new,  or  of  rare  occurrence,  such,  for  instance, 

as  Bhadraghosa,  Dhaguni-mitra,  Surya-mitra*  and  Anu-mitra, — besides 
several  coins  of  Dhdnu-mitra,  which  were  already  known.  The  most  nu- 

merous coins  were  those  of  Bhumi-mitra,  and  the  next  numerous  were 

those  of  Phaguni-mitra, — after  whom,  in  the  descending  scale  of  number, 
followed  Agni-mitra,  Bhanu-mitra,  Surya-mitra,  Bhadra-ghosa  and  Indra- 
mitra  ;  with  also  a  very  few,  from  other  localities,  of  the  later  kings, 

whose  coins  are  of  quite  a  different  type,  such  as  Yijaya-mitra,  Jaya-mitra, 
Satya-mitra  and  Saya-mitra. 

From  the  numerical  proportion  in  which  the  coins  of  various  kings  are 
found  in  a  hoard,  we  can  generally  make  a  pretty  good  guess  as  to  who 

•were  the  earliest,  and  who  the  latest,  of  the  series.    Thus,  the  king  o£ 

*  [Tliis  name  was  at  first  read  Srarj-an-mitra  by  the  autlior.  General  A,  Cunning- 
ham  first  suggested  tlie  true  reading  Suya  or  Surya-mitra ;  see  Proceediags  As.  Soo. 
Beng-.,  January  1880  ;  sec  also  below  p.  28,  Ed.] 
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whom  the  greatest  number  of  coins  are  found  in  a  hoard,  may  be  accepted 
as  being  either  the  latest,  or  the  contemporary  king,  of  the  dynasty,  at  the 
time  when  the  hoard  was  buried  or  lost ;  while  the  king  of  whom  the  fewest 
and  most  worn  coins  are  found  may  be  accepted  as  the  earliest,  in  point  of 
time,  of  the  series.  But  a  similar  numerical  proportion  of  coins  of  differ- 

ent kings  may,  sometimes,  also  have  been  brought  about  by  accidental 
circumstances ;  and  therefore  we  must,  in  all  cases,  be  guided  by  the  older 
or  later  forms  of  the  alphabetic  characters,  which  appear  in  the  legends  on 
the  coins. 

But  if  we  follow  the  rule  enunciated  above,  in  a  general  sense,  with 
sufficient  judgment  and  discrimination,  we  may  apply  it  in  the  present  case. 
Thus,  as  the  coins  of  Bhiimi-mitra  are  the  most  numerous,  in  propor- 

tion, in  the  hoard  found  at  Ramanagar,  we  may  suppose  that  he  was  the 
latest  king  of  the  dynasty,  at  the  time  when  the  hoard  was  buried,  and  that 
the  hoard  was  buried  during  his  reign. 

In  like  manner,  as  the  coins  of  Phaguni- mitra  are  the  next  in  j^oint 
of  number,  to  those  of  Bhiimi-mitra, — or  in  fact  nearly  equalling  them, — 
and  were,  at  the  same  time,  far  in  excess  of  the  coins  of  any  of  the  other 

kings,  we  may  conclude  that  Phalguni-mitra,  was  the  immediate  prede- 
cessor of  Bhumi-mitra. 

The  coins  of  Agni-mitra  and  Bhanu-mitra  follow  next  behind,  in 
numerical  proportion.  But  as  the  coins  of  these  two  kiugs  are  nearly 
equal  in  number,  it  becomes  difficult  to  decide  which  of  them  was  prior  to 
the  other.  There  is,  however,  one  marked  distinction  about  the  coins  of 

Bhanu-mitra  and  that  is,  that  the  central  symbol,  of  the  three  symbols 
above  the  name,  is  always  punched  into  the  coin,  with  a  square  punch  ;  and 

the  symbol  in  this  square  punch-mark  depression  is  generally  a  repetition 
of  the  raised  symbol  to  the  right  of  it ;  while  on  the  coins  of  other  kings, 
the  central  symbol  is  generally  different  from  either  of  the  other  two.  Now 
this  central  square  punch-mark  depression  I  have  also  found  on  a  few  coins 
of  Surya-mitra,  who,  from  the  greater  rareness  of  his  coins  and  the  rather 
more  antique  form  of  the  alphabetic  characters  of  the  legend,  I  consider  to 

have  been  a  predecessor  of  Bhaau-mitra, — and  from  these  two  kings'  coins 
having  the  square  punch-marked  depression  in  common,  I  should  say  that 
Bhanu-mitra  must  have  been  the  immediate  successor  of  Surya-mitra. 
Agni-mitra  must  therefore  be  of  later  date,  and  should  probably  follow 
immediately  after  Bhanu-mitra. 

The  coins  of  Bhadra-ghosa  are  the  fewest  and  the  most  scarce  of 
all.  And  the  alphabetic  characters  of  the  legend,  are  of  an  older  type 
than  on  any  of  the  other  coins,  and  more  nearly  approach  the  forms  of  the 
old  Lat  character  of  Asoka.  Moreover  the  large  coins  of  Bhadra-ghosa 
are  very  much  worn,  so  much  so  that  the  legend  is  blurred  and  indistinct. 
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But  Mr.  Eivetfc-Carnac  has  one  most  beautiful  little  coin  oi"  Bhadra- 
ghosa,  of  very  small  size,  on  which  the  legend  is  as  clear  and  distinct  as 

possible, — really  wonderfully  clear  for  such  a  small  coin. 
The  occurrence  of  only  one  undoubted  coin, — besides  one  doubtful 

one, — of  Indra-mitra,  in  this  collection,  is  somewhat  puzzling  to  me, — 
because,  from  the  style  of  the  alphabetic  characters  on  his  coins,  I  do  not 
think  they  are  so  ancient  as  those  of  some  of  the  other  kings  ;  and  I  would 

be  inclined  to  place  him  certainly  after  Agni-mitra.  The  only  reason 
that  I  can  offer  for  this  comparative  (and  perhaps  only  apparent  or  local) 
scarceness  of  the  coins  of  Indra-mitra,  is  that  his  reign  may  have  been  a 
short  one,  and  either  that  his  residence  was  in  some  different  part  of  the 

country,  or  that  the  distribution  of  his  coinage  was  partial  I  did  not  find 
that  the  coins  of  Indra-mitra  were  any  more  scarce  than  those  of  other 

kings,  among  the  coins  of  this  dynasty  which  I  obtained  at  Bhuila  (Kapi- 
lavastu). 

But,  in  the  present  case  of  the  Ramanagar  coins,  I  think  there  may  be 
another  way  of  accounting  for  this,  probably  merely  temporary  or  local, 

scarceness  of  Indra-mitra's  coins.  I  would  suggest  that  Indra-mitra  was 
the  son  and  immediate  successor  of  Bhumi-mitra,  and  that  the  Kamanagar 
hoard  was  buried  immediately  after  the  death  of  Bhiimi-mitra,  and  in 
the  early  part  of  the  first  year  of  the  reign  of  Indra-mitra.  This  would 

account  for  the  plentifulness  of  Bhvimi-mitra's  coins,  and  the  scarceness  of 
Indra-mitra's,  in  the  Ramanagar  find. 

I  will  now  give  a  list  of  those  Mitra  kings  whose  names  have  been  in 
any  way  atithenticated ;  and  I  will  place  them  in  the  chronological  order  in 
which  I  think  they  should  be  placed  ;  and  opposite  to  the  names  of  those 
of  whom  coins  were  found  in  the  Ramanagar  hoard,  I  will  place  the  number 
of  each  found,  respectively. 

Initial  Date. 
Number  of  Coins 
found  atliamnasrar. 

B.  C. 
178. PushjJamitra,    (JVone.) 

Bhadraghosa,    5 
Surya-mitra,   7 
Bhanu-mitra,    |  10 
Agni-mitra,    I  11 
Anu-mitra,    . . . . 
Phaguni-mitra, 
Bhiimi-mitra,  , 
Indra-mitra,  . . . , 

1 
28 

31 1,  certain. 
1,  doultful. 
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I  -will  now  proceed  to  give  a  detailed  desei'iption  of  the  coins  them- 
selves, see  Plate  III. 

I.  BHADEAeHOSA. 

1.  Coin,  very  small. 
Olverse. 

A  square  depression,  caused  by  a  die,  containing  the  legend,  witli  three 

symbols  above  it, — Bodhi  Tree,  Linga,  and  Serpents. 
Legend — Bhadraghosasa. 
Sever  se. 

A  curious  dumpy  figure,  as  broad  as  long,  o£  Buddha  standing  teach- 
ing. 

2.  Coin,  large. 
Ohverse.  A  square  depression,,  containing  the  Legend,  with  three 

symbols  above  it. 
Legend — Bhadraghosasa. 

(ITote. — The  three  symbols  above  the  legend  are,  to  the  left  a  Bodhi 
Tsee  standing  on  a  square  base  or  in  a  square  railing ; — in  the  centre,  a 
linga  guarded  by  two  serpents  (Nags)  which  rise  uj)  on  each  side  of  it —  ;  t© 
the  right,  two  serpents  intertwined,  forming  a  circular  knot  in  the  centre^ 
with  their  two  heads  extending  out,  right  and  left,  above,  and  their  two 
tails  extending  out,  right  and  left,  below.  This  same  description  will  applj 
to  all  other  coins  bearing  these  symbols.) 

IRcverse. 

Two  objects,  not  distinct. 

II.  ̂ — SUSTA-MITEA. 

3.  Coin,  middle-sized,  pretty  large. 
Ohverse. 

In  a  square  depression,  the  legend,  with  three  symbols  above  it. 

Legend — Surya-mitrasa. 
Symlols  above  legend: — To  left,  Bodhi  Tree,  as  before.  To  righi, 

two  serpents  intertwined,  as  before.  In  centre,  a  square  punch-marked 
depression,  containing  a  symbol,  which  appears  to-  be  composed  of  several 
snakes  intertwined. 

jReverse. 
Device  indistinct.  (But,  on  another  coin,  it  appears  to  be  the  symbol 

of  Saugha  with  the  Buddhist  Wheel  of  the  Law,  below  it.) 
4.  Coin  same  size  as  the  former. 

Olverse. 
In  a  square  depression,  the  legend  below,  with  three  symbols  above  it. 

Legend — Sur3''a-mitrasa. 
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Symhols  above  the  legend : — To  left,  Bodhi  Tree,  as  before,  To 
right,  two  serpents  intertwined,  as  before.  In  centre,  linga  guarded  by 
two  serpents  (Nags)  whose  heads  rise  above  it  on  each  side. 

Meverse. 

Ajjparently  the  symbol  of  Sangha,  with  the  Wheel  of  the  Law 
of  Buddha.  (This  was  referred  to,  in  describing  the  previous  coin,  the 
reverse  of  which  is  defaced.) 

III. — Bhanu-mitea. 

5.  Coin  jDretty  large. 
Obverse. 

In  a  square  depression,  the  legend  below,  with  three  symbols  above  it. 

Legend — Bhanu-mitrasa. 
(Sometimes  the  last  part  of  the  name  appears  to  be  mitrasa.) 
Symlols,  above  the  legend.  To  the  left,  the  Bodhi  Tree,  as  before. 

To  the  right,  two  serpents  intertwined,  as  before.  In  the  centre,  a  square 

punch-mark  depression,  containing  a  symbol  composed  of.  four  snakes 
intertwined,  and  forming  a  squarish  shaped  figure. 

Meverse. 

The  symbol  of  Sangha  surmounted  by  the  Wheel  of  the  Law  of 
Buddha,  But  it  is  possible  that  it  may  be  intended  for  a  figure  of  the 
Sun  (Bhdnu)  placed  above  a  pedestal. 

IV. — Agni-mitba. 

6.  Coin,  large. 
Obverse. 

In  a  square  dejiression,  the  legend  below,  with  three  symbols  above  it. 

Legend. — Agimitasa. 
Symbols  above  legend.  To  left,  Bodhi  Tree,  as  before.  To  right,  two 

serpents  intertwined,  as  before.  In  centre,  Linga^  guarded  by  two  ser- 
pents (Nags),  one  on  each  side. 

Reverse. 

Figure  of  Buddha  standing,  with  right  hand  raised,  and  rays  radiating 
from  his  head.    He  stands  on  a  Buddhist  Kailing,  between  two  trees. 

7.  Coin,  middle-sized,  rather  small.* 
Obverse. 

Legend  and  symbols  the  same  as  in  the  preceding. 
Heverse. 

Buddha  standing,  with  right  hand  raised,  and  flames  ascending  from 

*  [This  is  a  mistake ;  ooiai  No.  7  in  the  Plate  is  not  one  of  Agni-mitra,  but  of 
Bhfimi-mitra,  like  No.  10.  By  a  mischance  the  wrong  coin  seems  to  have  been  sent 
to  be  figiu-ed  ;  Ed.] 
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his  head  and  shoulders.  He  stands  on  a  sort  of  ornamental  pedestal,  pro- 
bably representing  the  Lotus. 

V. — Awtr-MITEA. 

8.  Coin,  very  small. 
Obverse.  -  ,  . 
Surface  of  obverse  of  coin,  concavely  depressed.    Legend  in  a  line 

below.    Three  symbols  in  a  line  above. 

Legend — Anu-mitasa. 
Symlols,  the  same  as  on  the  coins  of  Agni-mitra. 
Meverse. 

A  Buddhist  Railing.  Above  it,  a  large  round  ball,  surrounded  by  a 
circle  of  dots.  On  each  side  below,  a  small  round  ball,  with  a  curved  semi- 

circular figure  below  it,  the  concavity  of  the  curve  being  turned  downwards ; 
these  two  latter  symbols  resemble  in  shape  the  later  modified  old  Indian 

form  of  the  letter  "  T ",  just  preceding  the  Gupta  period.  I  think 
the  central  symbol  above  (namely  the  round  ball  surrounded  by  a  circle 
of  dots)  may  be  intended  to  represent  the  Sun. 

VI.  — Phaguni-mitea. 

9.  Coin  large.  •        j  ■  -  ■  ' 
In  a  square  depression,  the  legend  below,  with  three  symbols  above  it. 

Legend — Phagiini-mitrasa. 
Symbols,  above  the  legend.  To  left,  Bodlii  Tree  standing  on  a  square 

pedestal.  To  right,  two  serpents  intertwined.  In  centre,  a  Linga,  with  two 
serpents  (Nags)  twined  round  it,  their  hoods  raised  up  on  each  side  of  it. 

Meverse. 

Buddha  standing  on  a  lotus,  Avith  a  canopy  over  his  head. 

VII.  — Bhumi-mitba. 

10.  Coin,  large. 
Obverse. 

In  a  square  depression,  legend  in  one  line  below,  with  three  symbols 
in  a  line  above. 

Legend — Bhiimi-mitasa. 
Symbols,  Bodhi  Tree,  Linga  with  serpents  (Nags),  and  two  serpents 

intertwined  in  a  knot, — as  on  the  coins  of  Phaguni-mitra  and  Agni-mjtra. 
Reverse. 

Buddha  standing  between  two  trees,  on  a  Buddhist  Railing.  Eays  or 
flames  ascend  from  the  head  of  Buddha. 
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VIII. — IWDBA-MITEA. 

11.    Coin,  rather  small, 
Olverse. 

Legend  and  three  symbols  in  a  square  depression,  as  on  the  other 
coins. 

Legend, — Indra-mitasa. 
Syvihols,  the  same  as  on  the  two  preceding  coins. 
Heverse. 

A  squat  figure  of  Buddha,  above  a  Buddhist  Bailing. 

{Note  : — The  legend  on  some  other  coins  of  Indra-mitra,  which  I 

have  seen,  appeared  to  read  simply  as  "  Inda-mitasa,"  while  on  a  few  it 
seemed  to  have  the  still  more  mutilated  form  of  "  Ida-mitasa." 

SUPPLEMENTARY  NOTE. 

Since  my  Paper  on  the  coins  of  the  Sunga  or  Mitra  .Dynasty  was 
forwarded  to  the  Asiatic  Society  of  Bengal,  I  have  seen  in  the  collection 
of  Mr.  Eivett-Carnac,  another  apparently  unique  coin  of  a  king  of  this 
dynasty  called  Ayu-mitra,  which  I  believe  to  be  a  new  name.  This 
king  must  have  been  one  of  the  latest  of  the  dynasty,  as  the  letters  of 
the  legend  belong  to  the  later  Gupta  period. 

Description. 

Coin,  round,  middle  sized,  copper. 
Obverse.  Bull. 

Inscription,  underneath,  A-yu  mi-ta-sa. 
Meverse.    Apparently  a  Peacock  and  Palm-tree  ? 

The  legend  on  this  coin  is  clearly  and  distinctly  just  as  I  have  given 
it  above,  and  there  can  not  be  any  doubt  whatever  about  it.  This  coin 
therefore  must  not  be  confounded  with  the  common,  though  similar,  coins 

of  Saya-mitra,  with  which  I  am  well  acquainted. 
In  order  to  comi)lete  the  list,  I  may  mention  that  I  have  heard  from 

General  Cunningham  that  he  has  a  coin  of  a  king  of  this  Dynasty  named 

Dhruva- mitra.  But  as  I  have  not  seen  General  Cunningham's  coin 
and  therefore  I  do  not  know  its  age,  I  can  not  tell  where  to  place  Dhruva- 
mitra  in  the  line  of  succession.  But  no  doubt  General  Cutmingham  will 
describe  the  coin  himself. 

With  the  sole  exception  of  the  last  named  king,  I  think  I  feel  pretty 
certain  of  the  place  which  the  rest  of  the  Mitra  kings  respectively  should 
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occupy  in  the  0)'der  of  succession.  We  now  know  of  fourteen  kings  o£ 
this  dynasty,  and  I  would  place  them  as  follows  :  — 

1.  Pushpa-mitra.  8.  Bhumi-mitra. 
2.  Bhadraghosa.  9.  Indra-mitra. 
3.  Surya-mitra.  10.  Vijaya-mitra. 
4.  Anu-mitra.  11.  Satya-mitra. 
5.  Bhanu-mitra.  12.  Saya-mitra. 
6.  Agni-mitra.  13.  Aj'u-naitra. 
7.  Phaguni-mitra. 

The  fourteenth  king  would  be  General  Cunninghana's  Dhruva-mitra  ; 
but  not  having  seen  the  coin,  I  can  not  tell  in  what  position  to 

place  him. 
Of  course  I  have  never  seen  any  coin  of  Pushpa-mitra  ;  but  he  is 

nevertheless  sufficiently  authenticated  otherwise ;  but  I  have  seen  and 
examined  coins  of  all  tlie  remaining  twelve  kings. 

With  regard  to  the  name  Sunja-mitra^  I  may  now  state  that  I  have 
since  seen  several  other  coins  of  this  king,  and  that  the  result  of  my 
examination  of  these  other  and  more  perfect  specimens  is  that  the  name, 
must  be  read  Suya  or  Surya  Mitra  ;  and  in  this  I  agree  with  General 
Cunningham.  On  most  of  these  coins  the  name  appears  to  read  as  Suya, 
with  a  dot  (anuswara  ?)  above  the  y ;  but  on  at  least  one  coin,  the 
name  reads  clearly  as  Surya,  the  repha  appearing  quite  plainly  on  the  to|) 
of  the  y. 

Coins  of  Oliids-ud-dm  and  IIiC az-ud-din  lin  Sam. — By  C.  li.  Stulpnagel, 
M.  E.  A.  s. 

(With  a  Plate.) 

The  extracts  from  the  Tabakat-i-Nasiri  made  by  Sir  Henry  Elliot  in 
his  History  of  India  contain  but  little  information  concerning  Ghias-ud- 
din  of  Ghor,  nor  is  this  want  of  details  much  to  be  regretted  except  for  the 
fact  that  the  coins  obtained  hitherto  generally  join  the  name  of  this  ruler  with 

that  of  his  younger  brother  Mu'az-ud-din  who  is  looked  upon  as  the  first  Pathan 
king  of  Delhi.  It  is  stated  that  when  'Ala-ud-din  Husain,  surnamed  Jehan- 
soz,  ascended  the  throne  of  Firoz-koh,  he  imprisoned  his  two  nephews 
Ghias-ud-din  Muhammad  Sam  and  Mu'az-ud  din  Muhammad  Sam  in  a  fort 
of  Wahiristan,  and  settled  an  allowance  for  their  maintenance.  He  took 
Ghazni,  but  did  not  make  it  his  permanent  residence.  After  his  death  he 

was  succeeded  by  his  son  Sultan  Saif-ud-din.    This  king  released  the  two 
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princes,  his  cousins,  of  whom  Ghias-ud-din  dwelt  peacefully  at  Firoz-koh, 
taking  service  with  the  Sultan  Saif-ud-din,  whereas  the  more  adventurous 

Prince  Mu'az-ud-din  proceeded  to  Bamian  and  there  found  employment 
tinder  his  uncle  Fakhr-ud-diu  Mas'iid.  But  when  Ghias-ud-din  succeeded 

to  the  throne  of  Ghor  after  Saif-ud-din's  tragical  death,  Fakhr-ud-din  in- 
stigated his  nephew  Mu'az-ud-din  to  hestir  himself  and  likewise  acquire  a 

regal  position.  The  latter  accordingly  started  in  all  haste  to  his  brother's 
court  where  he  was  received  in  a  friendly  spirit.  He  served  Ghias-ud-din 

one  year,  after  which  the  counti-ies  of  Kasr-kajurau  and  Istiya,  between 
Herat  and  Ghazni,  were  assigned  to  him ;  and  at  a  subsequent  period  he  obtain- 

ed possession  of  the  city  Takinabad,  specially  noted  as  the  largest  town  in  the 

Garmsir.  In  569  A.  H.  (1173  A.  D.)  Sultan  Ghias-ud-din  conquered  the 

town  of  Ghazni,  but  returned  to  Ghor  after  placing  his  brother  Mu'az-ud- 
din  upon  the  throne,  who  secured  in  addition  the  territories  of  Ghazni  and  the 

country  round  about  in  570  A.  H.  In  the  third  year  after  this  time,  Mu'az 
ud-din  led  his  forces  to  Multan,  aiid  henceforth  his  history  becomes  merged  in 
that  of  India.  Of  Sultan  Ghias-ud-din  scarcely  anything  more  is  known, 
but  it  should  be  remembered  in  his  favour  that,  instead  of  getting  his  bro- 

ther murdered,  he  treated  him  with  the  greatest  kindness,  and  always 
associated  his  name  with  his  own  on  the  coins  of  the  realm.  Ghias-ud-din 

died  at  Herat  in  599,  and  Mu'az-ud-din  was  murdered  by  the  Gakkars  at 
Eohtak  in  602  A.  H. 

Coins  in  the  joint  names  of  Ghias-ud-din  and  Mu'az-ud-din  have  already 
been  published  by  Mr.  Edward  Thomas  in  his  "  Chronicles  of  the  Pathan 

Kings  of  Delhi,"  two  of  which  are  of  gold  and  two  of  silver,  the  latter  being 
ingraved  in  the  first  plate  and  numbered  one  and  two,  the  latter  beine;  iden- 

tical with  the  one  described  by  Wilson  in  the  Ariana  Antiqm,  XX,  29. 
I  have  lately  acquired  eight  specimens  of  dirhems  of  these  Ghori  brothers, 
all  of  them  different  from  those  already  described.  Of  these,  three  are 

similar  to  No.  1,  pi.  I  of  Mr.  Thomas's  book  ;  see  Plate  IV.  They  are  of 
silver  weighing,  on  an  average,  74  grains  and  have  their  legends  arranged  in 
three  concentric  circles,  the  patronymic  occupying  the  centre.  The  first, 
however,  differs  in  this  that  the  outer  circle  containing  the  date  (597)  is 
found  in  the  obverse  with  the  name  and  title  of  Ghias-ud-din,  and  not  on 

the  reverse  as  on  Mr.  Thomas's  coin.  I  thought  it  at  first  just  possible  that 
the  engraver  might  have  committed  a  mistake,  and  changed  the  outer  circles 
of  the  obverse  and  reverse,  but  such  a  supposition  is  unlikely  from  the 
transcript  of  the  coin  in  the  body  of  the  book,  which  clearly  shows  that  the 
date  belongs  to  the  reverse.  Moreover  it  is  totally  immaterial  on  which 
side  the  date  is  actually  placed,  and  it  is  actually  found  on  the  reverse 

together  with  Mu'az-ud-din's  name,  on  two  of  the  coins  described  in  the 
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sequel  of  this  paper.    Although  the  margins  are  both  a  little  abraded,  they 
can  with  ease  be  supplied  from  the  next  coin.   I  may,  however,  remark  that 
this  coin  could  not  have  contained  the  name  of  the  month  of  the  year,  as 
there  is  not  sufficient  sj^ace  for  its  insertion. 

The  following  is  the  transcript : 

Date  597. 

Obverse. 

Aj(/o  ̂ _yi.*c^  J  ̂^,AJ^*J  J       <)ix«  *  *  ̂ *  ft^j'^h  *  *  First  circle, 

ill  Jkl^i\  dUi  Jj«,              i/i  aUi  il  Second  circle. 

^iiJl             J  Li^Ji  Third  circle. 
^l.*      c>..t^  Centre. 

Reverse. 

*  #  •  8;«J='j!^         c:^^  J  L£'^*-'^^         '-'^j  (If 3"''  First  circle. 

Jr*^  |J=*J|  ̂^li=l~Jl  iUt  ̂ yJl>J ̂ '^Wl  Second  circle. 

JlUlJi  y\  ̂^j^i  J  U)^J|  Third  circle. 

|.U      c>..^s^  Centre. 
The  last  two  of  the  three  coins  with  concentric  inscriptions  referred  to 

above,  differ  from  the  first  in  this  that  they  have  the  arrangement  of  date 

just  as  in  the  Thomas's  pi.  I,  No.  1  ;  viz.,  the  date  (596)  is  placed  on  the 
reverse  containing  the  name  of  Mu'az-ud-din.  The  size,  however,  is  smaller, 
and  the  letters  less  bold.  The  Ariana  Antigua,  pi.  XX,  35  is  probably  a 
similar  coin  to  my  two ;  but  as  Wilson,  owing  to  the  worn  condition  of  the 
coin  in  his  possession,  was  unable  to  describe  it,  I  include  it  in  this  paper. 
The  outer  circle  of  the  obverse  contains  the  Surah  common  to  all  Ghori 

coins  ;  the  second  has  half  the  Kalima,  which  is  afterwards  continued  in 
the  second  circle  of  the  reverse  ;  and  the  third  circle  and  centre  show  the 

names  and  titles  of  Ghias-ud-din.  The  reverse  has  in  the  first  or  marginal 
circle  the  place  of  mintage  and  the  month  and  year  in  which  the  dirhem 
was  struck.  Part  of  the  second  and  the  third  circles  and  the  centre,  like 

those  of  the  obverse,  contain  the  titles  and  names,  but  of  Mu'az-ud-din, 

Ghazui,  month  Zi-ul-hajjaj  A.  H.  596. 
Obverse. 

j}j  Air  ̂ ^:^)\       Sj^i^J         ̂ ^j^  J  iS'^^^k  'b'^j  <-^«j  dsy^^      First  circle. 
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^Ja^ill  jylJaUJi  AiJi  i^j<i.J^^UJ(  AlJi  J/t  A/|  J/  Second Circle. 

^iiiJl  jj(         J  Uj^Jl  d,Ui  Third  circle. <>^*  Centre. 

Reverse 

c:..^  <xx«  Asr^"*!  c^'i  t/                  i**;^  ''^^  v^'^  First  circle. 

_>A/c^J2**Jl  ̂ ^llal-Jl  «iJt  Jj-w)  li^'o       Second  circle. 

^iiiJl  ̂ jI  ̂;jJf  j  Ujjl        Third  circle. 
.^^.s*  Centre. 

The  other  five  coins  have  never  been  described  before,  as  far  as  I  know, 

and  are  quite  of  a  new  type.  They  were  obtained  from  an  itinerant  Kabu- 
li  who  was  very  shy  in  speaking  of  the  place  where  they  had  been  original- 

ly procured  ;  but  as  in  his  conversation  he  said  that  he  had  been  in  G-hazni 
and  Kabul,  and  had  lately  come  to  Lahore  by  way  of  Jellalabad,  it  may  be 
reasonably  presumed  that  they  were  not  found  in  the  Pan  jab,  but  in  the 
Kabul  valley,  or  perhaps  in  or  near  Ghazni.  All  of  these  coins  are  likewise 
binominal.  The  weight  is  between  56  and  79  grains.  The  area  on  either 
side  is  a  square  composed  of  double  lines,  with  the  inscription  arranged  in  five 

lines.  The  enclosing  max'gin  is  of  course  in  four  sections.  It  is  bounded  by 
double  circles,  The  margins  are  partially  abraded,  but  fortunately  one  coin 
is  sufficiently  well  preserved  and  the  following  inscription  can  be  therefore 
made  out  with  accuracy  : 

Dates  597  and  598. 

Ohverse. 

Area  &1J|  i/t  J/ 

Margin  : —         ̂ i^U  ̂ ^Ic  ty^}         t^.d  j  itj«HJ'j  ̂ j'^j  J-j  i^s'jJ}  j'*> 
Reverse 

Area  : —  ^^J^■)^liJl 

Margin  : —    "j^l*  u^*^  j  e;-!:*^-'  J  c;^*^  <u«j_y^«  \^ 



32 C.  R.  Stulpnagel — Coins  of  Ohids-ud-din,  8fc. 

Of  tliese  five  dirhems,  four  have  the  date  on  the  reverse  together  with 

the  name  of  Mu'az-ud-din,  and  one  on  the  obverse.  None  contains  the  place 
of  mintage. 

All  these  coins,  bearing  evidence  to  the  joint  rule  of  the  two  brothers,  are 
dated  596,  597  and  598  A.  H.,  and  must  have  been  issued  towards  the  end  of 

their  reigns,  for  Ghias-ud-din  died  in  599  and  his  brother  three  years  after- 
wards. Comparing  the  titles  of  the  two  sons  of  Baha-ud-din  Sam,  the 

elder,  Ghias-ud-din,  is  always  called  "urazam"the  greatest.  Sultan,  ul  nasr- 
l-din  illah  and  abul  fath,  whereas  to  his  younger  brother  are  applied 

mu'azm,  "  great,"  Sultan,  nasr-l-din  and  abiil  muzafr.  It  was  only  after 
the  death  of  Ghias-ud-din  that  Mu'az-ud-din  called  himself  by  the  higher 
sounding  title  of  'azam. 
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A  Collection  of  Hindi  Moots,  luith  SemarJcs  on  their  Derivation  and 

Classification.— By  Dr.  A.  F.  Rudolf  Hoernle. 

This  Collection  was  prepared  by  me  some  years  ago  and  was  originally 
intended  to  form  part  of  my  Comparative  Grammar  of  the  Gaudian  Lan- 

guages, and  to  illustrate  the  Chapter  on  Roots.  The  present  introductory 
remarks  give  the  substance  of  that  chapter. 

The  Hindi,  like  any  other  language,  possesses  roots.  By  this  term 
I  here  mean  the  constant  element  in  any  series  of  sense-related  words. 

Thus  in  the  Hindi  words  hol-i  "  speech,"  bol-aliat  "  calling,"  hol-and 
"speaking,"  hol-d  "spoken,"  bol-ai  "he  speaks,"  &c.  the  constant  ele- 

ment hoi  is  the  root  ;  the  remainder  are  suffixes  and  vary  according  to 
the  meaning  which  is  to  be  expressed  by  means  of  the  root. 

A  root  may  be  determined  iu  Hindi,  or  for  that  matter  in  any  Gaudian 
language,  by  detaching  the  sufEx  of  the  3rd  person  singular  present  ai 
(or  e)  from  the  word,  when  the  remainder  will  be  tlie  root.    Thus  in  hol-ai 

"he  sjicaks,"  kar-ai  "he  does,"  hitjh-ai  "he  understands,"  hoi,  Icar 
hujh  are  the  roots  respectively. 

For  comparing  Hindi  roots  with  Sanskrit,  this  is  the  most  con- 
venient rule.  For  a  large  number  of  Hindi  roots  are  not  derived  from 

the  pure  Sanskrit  root,  but  from  that  modified  form  of  it,  which  is  con- 
fined to  the  present  tense  (or  the  so-called  special  tenses  generally). 

1'hus  the  Sanskrit  root  hudh  "  understands,"  takes  the  form  hudhga  in 
the  present  tense,  whence  arises  the  Hindi  form  hujh.  From  the  Sanskrit 
hudh  comes  the  3rd  person  sing,  present  hmlhyate,  in  Hindi  hujhai  ;  but 

from  it  comes  also  the  participle  future  passive  hoddliavya  "to  be  under- 
stood" ;  in  Eastern  Hindi  this  form  is  hujiiah  or  hujhih,  Western  Hindi 

E 
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hujliihau,  wliicli  transliterated  into  Sanskrit  would  be  hudhyitavya.  This 
shows  that  in  Hindi  the  form  l>ujh  acts  as  a  root,  precisely  as  hudlt 
does  in  Sanskrit, 

Putting  aside  mere  phonetic  differences,  as  in  the  Hindi  silcli  or  siJcli, 

Marathi  sik  "  learn,"  Eastern  Hindi  char,  Western  Hindi  dial  "  walk,"  the 
Gaudian  languages  differ  very  little  with  regard  to  their  roots.  There  are, 
however,  a  few  exceptional  cases  of  roots  which  are  confined  to  some 

particular  Gaudian  language.  Thus  "  see"  is  in  Sindhi  2^as,  Marathi  pdli, 
but  in  Hindi  dis  or  de1ch,  the  Sanskrit  ̂ as,  ̂ )re7cs/t  and  dris  ;  again  "  come" 
is  in  Sindhi  ach,  Bangali  dis  or  as,  but  in  Hindi  dv  or  d,  the  Sanskrit 
agaclih  and  dyd, 

Eoots,  as  a  rule,  do  not  undergo  aiiy  change,  when  entering  into  con- 
junction with  suffixes  ;  except  in  the  formation  of  the  Causal  Verb,  in 

which  case  a  long  vowel  is  always  shortened  ;  thus  hol-and  "  to  speak," 
but  hid-dnd  "  to  call"  ;  cJiJior-and  "  to  loose,"  but  clihur-d?ii  "  to  cause  to 
loose"  ;  glium-aiid  "  to  turn,"  but  (jlium-dnd  "  to  cause  to  turn"  ;  pi-iid 
"to  drink,"  but  pl-ldnd  "to  cause  to  drink",  &c.  There  are,  however, 
a  few  exceptional  cases  of  changeable  roots.  These  are  Icar  "  do,"  dliar 
"  place,"  "  go,"  le  "  take,"  de  "  give,"  mar  "  die."  These  roots  assume 
a  considerably  different  form  in  the  formation  of  the  past  participle  and 
past  tense  ;  viz.,  the  first  five  become  lea  or  7ci,  dJia  or  dhi,  ga  or  gi,  la  or  U, 
da  or  di  respectively,  and  mar  becomes  onu.  The  regular,  unchanged 
forms,  however,  also  occur,  and  generally  these  three  forms  are  peculiar 
to  some  one  or  other  of  the  Hindi  dialects.  Thus  the  High  Hindi  has 

the  past  participle  Ici-yd  "  done,"  Eastern  Hindi  Jca-il  or  Jca-yal,  but 
Western  Hindi  Icar-au ;  Eastern  Hindi  also  has  the  radical  form  lei  in 

Ici-liis  "  he  did,"- /ci-Zim  "  they  did."*  So  also  High  Hindi  mu-d  or  mar-d 
"  dead,"  Eastern  Hindi  inu-  il  or  mu-al. 

Roots,  when  determined  as  above  explained,  may  be  divided  into  two 
classes,  primary  and  secondary.  To  the  former  class  belong  all  those  roots, 
the  originals  of  which,  though  sometimes  more  or  less  disguised  by  subse- 

quent phonetic  modifications,  exist  in  Sanskrit.  Secondary  roots  are  those, 

■which  have  no  Sanskrit  original,  though  their  origin  can  be  traced  to  Sans- 
krit elements.  Thus  the  Hindi  root  IcJid  "  eat"  is  a  primary  one  ;  for  its 

original  is  the  Sanskrit  root  IcJtdd ;  but  the  Hindi  root  paitJi  "enter" 
is  secondary  ;  for  there  is  no  Sanskrit  root  pravislit,  though  there  is  a 

Sanskrit  participle  pravisltta  "entered"  (of  the  root  ̂ jm-t)2s),  from  which 
it  is  derived. 

Among  the  primary  roots  there  are  a  few  which  have  suffered  no 

phonetic  modification.  Thus,  the  common  root  dial  "  walk"  ;  W.  H. 
cTialai,  H.  H.  cliale,  Skr.  dialati,  "he  walks."  (The  E.  H.,  however,  has 
diarai) .    But  most  of  them  have  passed  through  some  sort  of  phonetic 

*  h  is  a  euphonic  insertion,  for  the  sake  of  assimilation  to  Uh-is  "  he  took",  lih-in 
"  they  took". 
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change.  These  changes  are  of  seven  kinds,  of  which  sometimes  one,  some- 
times several  have  affected  the  same  root.    They  are — 

1.  Simple  i^^ionetic  permutation,  consisting  in  the  elision  or  softening 
of  a  consonant,  the  contraction  of  adjacent  vowels,  and  the  like.  E.  g., 

Iclm  "eat,"  Skr.  Iclidcl ;  cliil  "  leak,"  Skr.  c/*y«S/( ; — -tor  "  hveak,"  ̂ k.v.  trot 
(causal  of  trut)  ;  par  "  fall,"  Skr.  'pat  ;—paros  "  distribute,"  Skr.  parivesU  ; 
lio  "be,"  Skr.  hhu  {lliava),  &c. 

2.  Incorporation  of  the  "  class-suffix  "  that  is,  the  sufEx,  which  in 
Sanskrit  is  inserted  between  the  root  and  the  personal  endings,  and 
according  to  which  Sanskrit  roots  are  divided  into  ten  classes.  In  Hindi 

these  suffixes  are  incorporated  with  the  roots.  Thus,  hujh  "  understand," 
Skr.  hudli  +  ya  (hudh  IVth  class)  ;  Jcop  "  be  angry,"  Skr,  hup  +  ya  {Icup 
IN^ki)  ;  iiacli  "dance,"  Skr.  nrit  +  ya  (nrit  IVth);  sitn  "hear,"  Skr. 
sri  +  iiu  (sru  Vth)  ;  hlianj  "  break,"  Skr.  hlianaj  fhlianj  Vllth) ;  jdn 
"  know,"  Skr.^a  +  nci  {jna  IXth),  &c. 

3.  Incorporation  of  the  ])assive  suffix  ya.  Thus,  lag  "belong," 
Skr.  lag  +  ya ;  sich  "irrigate,"  Skr.  sich-ya  ;  de  "give,"  Skr.  di -\- ya 
(dd),  &c. 

4.  Change  of  "  class."  In  Sanskrit  all  roots  are  divided  into  ten 
classes,  partly  according  to  the  various  suffixes  which  some  take  before  the 
personal  endings  in  conjugation,  partly  according  to  internal  phonetic 
changes  which  some  undergo.  The  simplest  roots  are  those  of  the  Vlth 
class  ;  they  are  not  subject  to  any  internal  change,  but  merely  add  the 
suffix  a.  In  Hindi  all  roots  alike  are  reduced  to  the  simple  form  of  the 
Vlth  class.  This  is  done  (a)  by  sometimes  substituting  the  suffix  d  of  the 
Vlth  class,  for  another  suffix  ;  or  (b)  by  changing  the  final  vowels  of 
other  class-suffixes  (n  in  the  Vth  and  Vlllth  classes,  d  in  the  IXth  class) 

to  a.  Thus  (a)  pdva  "obtain"  (Vlth),  Skr.  prdp  +  mi,  (Vth  ;  as  if  it 
were  prdp  +  «  Vlth)  ;  manga  "ask"  (Vlth),  Skr.  mdrg  +  aya  (Xth)  ; 
again  (h)  hara  "  do"  (Vlth),  Skr.  Icar-u  (Vlllth,  kri)  ;  jdna  "  know" 
(Vlth),  Skr.  jd  +  nd  (IXth,  jwi).  That  is,  the  Hindi  roots  pdv, 
indng  (ttti),  7ear,jdn,  all  of  the  Vlth  class,  correspond  to  the  Sanskrit 
roots  prdp,  mdrg,  Jcri,  jnd,  of  the  Vth,  Xth,  Vlllth  and  IXth  classes 
respectively,  &c. 

5.  Change  of  "  voice.''''  Some  Hindi  roots  are  derived  from  the 
passive  base  of  a  Sanskrit  root.  Thus,  hhaj  "  break"  (active),  Skr. 
Ihaj  +  ya  "  be  broken"  (passive  of  hhanj)  ;  de  "give,"  Skr.  di-ya  "  he 
given"  {dd)  ;  sale  "  can,"  Skr.  sale  +  ya  (sale)  ;  bile  "  sell"  (act.  iutraas.), 
Skr.  vihri-ya  {vihri),  &c. 

6.  Change  of  tense.  Some  Hindi  roots  are  derived  from  the  future 

base  of  a  Sanskrit  root.  Thus  dehh  "  see",  Skr.  dralcshya  (future  of  dris)  ; 
(old  H.)  nahh  or  nanhh  "destroy"  or  "throw  away",  Skr.  nankshya 
(future  of  nns)  ;  (old  H.)  7crakh  "  draw",  Skr.  krakshya  (future  of  krish)  ; 
khcch  or  kliaich  "draw,"  Skr.  krakshya  (future  of  Jcrish), 
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7.  Addition  of  the  pleonastic  suffix  api.  Thus  suMv  "  please," 
Skr.  suJch  {as  ii  it  were  suhhdpi).  In  causal  roots  this  is  the  universal 
rule;  e.  g.,  Jcarav  (or  shortened  hira)  "cause  to  do,"  as  if  it  were  derived 
from  a  Sanskrit  root  hardpi  (instead  of  Mri). 

It  will  be  observed  that  the  laws  2  and  4,  and  again  3  and  5  are 
closely  connected. 

The  preservation  of  a  final  single  consonant  (especially  a  hard  con- 
sonant) in  a  Hindi  root  is  a  sure  sign  of  its  having  been  affected  by  the 

3rd  or  5th  law.  The  final  g  of  such  a  very  common  root  as  lag  would 
not  have  been  able  to  escape  elision  during  its  passage  through  Prakrit, 
unless  it  had  been  protected  by  another  consonant  following  it  ;  Skr. 
lagati  "  he  belongs"  would  become  Pr.  lacCi,  H.  lai  ;  but  Skr.  lagyate  is 
Pr.  lagged,  H.  lagai  or  letge.*- 

The  termination  aya  of  Sanskrit  roots  (or  rather  bases)  of  the  Xth 
class  and  of  causals  is  contracted  in  Prakrit  to  e.  This  e  is  changed  to  a 
in  Hindi,  by  the  4th  law.  Thus  Skr.  mdrgaya  "  ask"  is  Pr.  magge, 
H.  manrjei  (ilt^T)  ;  Skr.  troteiya  "break"  is  Pr.  iode,  H.  tor  a.  On  the  same 
principle  the  Skr.  vilcriya  "sell"  (pass.),  which  in  Pr.  becomes  viklce,  is  H. 
hiha;  thus  Skr.  vilcriyate  "it  sells,"  Pr.  vilcleei,]^.  hilcai  or  (contracted)  S?7ce. 

Secondary  roots  may  be  divided  into  three  sorts,  according  to  the 
manner  of  their  derivpition  ;  whence  they  may  be  called  derivative,  de- 

nominative and  compound  roots. 
1.  Derivative  roots  are  those  which  are  obtained  by  the  slwrtening 

of  a  radical  voioel.  E.  g.,  nali  "  ̂ o\n"  from  naha  "bathe",  Skr.  snd.  It 
will  be  observed  that  this  process  is  the  exact  reverse  of  the  well-known 
method  by  which  Causals  are  formed  in  Sanskrit.  These  are  made  by 

lengthening  a  radical  vowel  ;  e.  g.,  from  the  simple  root  Icar  "  do"  Sanskrit 
forms  the  causal  root  Icdri  "cause  to  do,"  for  which,  by  the  7th  law, 
Hindi  places  Jcarav  or  hard.  Now,  mistaking  nalid,  which  really  is  a 

simple  root,  to  be  a  causal  root  (as  if  it  meant  "cause  to  flow"),  Hindi 

re-derives  from  it  a  simple  root  nah  ;  the  pair  of  roots  nahd  and  jza/t'being, 
in  outward  appearance,  exactly  like  the  pair  Icara  and  Tear. 

2.  Denominative  roots  are  made  by  treating  nouns,  as  if  they  were 
roots.  The  nouns  which  may  be  treated  in  this  way  are  either  substantives 

or  participles.  To  the  former  class  belong  such  roots  a,s  jam  "  germinate," 
derived  from  the  Sanskrit  substantive  janma  "  birth"  (of  the  Skr.  root 
jan  "be  born").    Of  the  other  kind  are ^a^YZi  "  enter,"  derived  from  the 

*  This  process  is  expressly  mentioned  by  Prakrit  G-rammarians,  in  the  case  of 
a  few  roots;  as  Pr.  rujjhdi  (or  rubbhdi)  act.  "he  hinders"  as  well  as  pass,  "he  is  hin- 

dered," from  Skr.  pass,  rucllnjate  "  he  is  hindered,"  while  the  Skr.  act.  is  runacldld 
(Vllth  el.)  ;  see  H.  0.  4,  218,  245,  248.  But  it  clearly  occurred  in  more  cases,  than 
they  recognized  ;  thus,  in  all  those  cases  enumerated  in  H.  C.  4,  230.  The  case  of  the 

Hindi  root  hhaj  "  break"  is  exactly  similar.  See  also  S.  Goldschmidt  in  J.  G.  0.  Soc, 
Yol.  XXIX,  p.  492.  and  Weber  SaptasataM,  p.  64. 
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Sanskrit  participle  pmt>j57;to  "entered"  (of  the  Skr.  root  pra-vis  "enter")  ; 
haith  "  sit"  and  inth  "  beat",  derived  respectively  from  the  Sanskrit 
participles  upavishta  "  sitting"  and  pishta  "  beaten"  (of  the  Skr.  roots 
itpavis  a,nd  pish).* 

3.  Compound  roots  consist  of  the  Sanskrit  root  Jcri  "  do"  or 
"  make,"  and  some  noun  governed  by  it  in  the  accusative  case  ;  in  fact, 
they  represent  pJtrases  in  a  contracted  and  much  corrupted  state.  They 
can  easily  be  recognized  by  their  terminal  consonant  k,  which  alone  remains 

of  their  original  radical  element  7cri.  Thus  cJm7c  "  cease"  is  derived  from 
cJii/at  +  Jcri,  which  is  a  compound  of  the  Sanskrit  noun  cliyut  "  flowing 
away"  and  kri  "  make  ;"  e.  g.,  the  Skr.  3rd  pers.  sing.  pres.  cliyut-hriyate,  lit., 
"  he  is  made  a  flowing  away,"  is  Pr.  chulcJeei,  H.  clmkai  {oy  cJmlce)  "he 
ceases."  Similarly  "stop"  or  "be  hindered"  comes  from  r^i^  +  Jcri, 
i.e.,  from  the  Sanskrit  nom\  rudh  "hindrance"  and  root  Jcri  "make;" 
again  Icasah  "  be  pained"  or  "  suffer  pain"  from  kasham  +  Jcri,  i.  e.,  from 
the  Skr.  noun  JcasJia  "  pain"  +  Jcri  "  make."  It  is  probable,  I  think,  that 
the  Prakrit  termination  (3rd  sing,  pres.)  Jcei,  Hindi  Jcai  or  Jce,  is  phoneti- 

cally derived  from  the  Sanskrit  passive  Jcriyate  "  he  is  made,"  Skr.  not 
Jcaroti  would  mean  "  he  makes  a  hindrance"  ;  this  phrase,  being  treated 
as  a  compound  word,  would  form  the  passive  rutJcriyate,^  "  he  is  made  a 
hindrance"  or  "he  is  hindered,"  whence  would  regularly  arise  the  Prakrit 
ruJcJcei,  and  the  Hindi  ruJeJcai  or  ruJcJce  "  he  is  hindered."  Many  of  these 
compound  roots  are  intransitive,  which  would  naturally  agree  with  their 
derivation  from  a  Sanskrit  passive  root  or  base.  Others  which  are  tran- 

sitive could,  however,  be  no  less  easily  derived  in  the  same  way,  by  the 

aid  of  the  fifth  of  the  above-mentioned  laws,  the  "  change  of  voice." 
By  far  the  largest  number  of  Hindi  roots  can  be  brought  under  one 

or  the  other  of  the  above-mentioned  classes.  Still  there  remains  a  small 

number  of  roots,  the  derivation  of  which,  as  yet,  cannot  be  satisfactorily 

explained  ;  e.  g.,  dJio  "  carry,"  laut  "  return."  Even  these,  further  research 
will  probably  show  to  belong  to  one  of  the  two  great  classes. 

The  root  dcJcJi  claims  some  special  consideration  on  account  of  the 
controversy  regarding  its  origin  to  which  it  has  given  rise.  Various 

*  Beames  in  his  Comp.  Grammar,  A"^ol.  Ill,  p.  37  (footnote)  says  about  me  that  "  he 
discussed  this  as  if  it  was  his  own  discovery  in  Indian  Antiquary,  Vol.  I,  p.  357."  The 
■word  "if"  is  superfluous.  The  fact  is,  my  article  appeared  in  the  December  number 
of  that  Journal  in  1872,  and  was  written  some  months  previously.  Beames'  1st  Vol.  ap- 

peared towards  the  end  of  that  year,  and  I  did  not  receive  it  till  after  some  time  in 
1873;  so  that  when  I  wrote  the  article,  it  was  impossible  for  me  to  know,  that  my 
views  had  been  anticipated  by  Beames ;  though,  indeed,  it  may  be  questioned,  whose 
the  merit  of  tho  first  discovery  is,  if  such  a  matter  can  be  dignified  by  that  name. 
Moreover  my  tlieory  has  a  much  wider  application  than  Beames',  as  it  includes  nouns 
as  well  as  participles. 

t  A  mongrel  form,  no  doubt,  but  nothing  unusual  in  colloquial  speech. 



38 A.  F.  R.  Hoernle — A  Collection  of  Sindt  Boots. [No.  3, 

theories  have  been  put  forward,*  among  which  that  of  Childers  is  now 
probably  more  generally  accepted  than  any  other.  Stated  briefly,  his  theory, 
as  first  applied  to  the  Pali  root-form  daJclcli,  is  that  this  root  is  derived 
from  the  Sanskrit  future  base  dralcsliya  (Skr,  dralcshyati  =  Pali  dalchliati), 
its  original  future  meaning  having  been  forgotten  in  later  timesf.  The 
theory,  if  true,  must,  of  course,  equally  apply  to  the  root  in  its  Prakrit 
and  Gaudian  form  delch.  In  this  form,  however,  it  can  hardly  be  directly 
connected  with  the  future  base.  But  there  is,  both  in  Prakrit  and 

Gaudian,  another  very  common  root  pelch,  also  meaning  "  see".  It 
appears  to  me  most  probable  that  the  original  form  dalch  was  in  course 
of  time  changed  to  delch,  in  order  to  assimilate  it  to  pelcli.X  The  forma- 

tion of  such,  more  or  less  unintentional,  assimilations  is  quite  in  keeping 
with  the  genius  of  vernacular  languages.  There  are  some  veiy  striking 
instances  in  Plindi.  For  example  there  is  in  E.  Hindi  the  pair  of  roots 

de  "give",  and  le  "take",  representing  the  Sanskrit  roots  dd  and  lahJi. 
The  3rd  singular  present  are  dey,  ley,  Pr.  del,  lei ;  here  ley  and  lei  "  he 
takes"  are  formed  in  assimilation  to,  or  after  the  analogy  of  dey  and  de'i 
"  he  gives".  Prakrit  has  also  the  regular  form  lalia'i  "  he  takes",  from 
Skr.  lahliate.  Again  the  E.  Hindi  has  the  past  participles  dilial  "  given", 
hJial  "taken";  here  diked  is  formed  after  the  analogy  of  liJial,  from 
Prakrit  laliida.  From  the  transitive  pair  of  roots  jielcli  and  dekli,  ano- 

ther, similarly  assimilated,  ̂ dhx fihli  and  dihh  is  derived  with,  generally,§ 

an  intransitive  meaning  "  be  seen",  "  appear".  A  more  serious  objection 
to  Childers'  theory,  in  my  mind,  was  the  fact,  that  the  origin  assigned  to 

*  The  -whole  subject  of  this  controversy  will  be  found  briefly,  but  lucidly  reviewed 
in  Beames'  Comp.  Grammar,  Vol.  Ill,  pp.  45,  46.  He  does  not  mention,  however, 
the  ingenioTis  theory  of  the  two  Goldschmidts  (Paul  and  Siegfried),  who  explain 
clelclch  as  a  denominative  root  derived  from  the  past  participle  driskfa,  by  assuming 
the  well-known  modern  pronunciation  of  \  sh  as  ̂   kh  to  have  already  existed  in 
Prakrit ;  (see  S.  Goldschmidt's  Pracrtica,  pp.  6 — 8,  and  P.  Goldschmidt's  Essay  in  Got- 
tinger  Nachrichten,  1874,  p]3.  518 — 520).  But  there  is  no  evidence,  really,  of  the  existence 

of  that  usage  in  Prakrit ;  moreover  in  the  modern  vernaculars,  '^^  would  not  be  pro- 
nounced ^3  ,  when  it  stood  first  in  a  conjunct,  but  only  when  it  stood  singly  or  second 

in  a  conjunct;  thus  one  might  hear  (^■^^)  or  harhhd  (^'^T),  but  not  jeJchth ('SJ'B',  always 
t  In  Ivuhn's  Beitrage  zur  vergleichenden  Sprachforschung,  Vol.  VII,  p.  450 ; 

also  in  a  private  letter  to  myself. 
t  Beames  also  was  of  this  opinion  in  his  Comp.  Gr.  Vol.  I,  p.  162,  where  he 

remarks  :  "  it  is  perhaps  worth  notice  that  in  scenic  Prakrit  a  very  frequent  word  for 
'  seeing'  is  pelckh,  and  that  possibly  the  existence  of  this  verb  may  have  had  some  in- fluence on  the  creation  of  the  somewhat  anomalous  form  dekli.  The  idea  is  based  on 

the  well-known  fondness  of  the  Indians  for  jingling  words  of  similar  sound."  He 
now  appears  to  have  abandoned  it,  in  Vol.  Ill,  p.  46.  But  it  cannot  be  dispensed 
with  ;  so  far  at  least,  as  the  relation  of  the  later  dchlch  to  the  earlier  dciMch  is  concerned. 

§  In  the  old  Hindi  of  Chand's  Prithii'aja  Easau,  dihh  and  pilch  are  commonly  used 
in  a  transitive  sense  (see,  e.  g.^  the  verse  on  p.  39)  ;  also  in  modern  Hindi  occasionally. 
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dehli  seemed  to  be  an  unique  one.  So  far  as  I  know,  no  parallel  case  o£  such, 
a  process  o£  creation  of  a  new  root  from  the  future  base  has  hitherto  been 

shown  to  exist.  Quite  latel}'',  however,  in  my  reading  of  Chand's  Prithi- 
raja  Easau,  preparatory  to  my  edition  of  it  in  the  Bibliotheca  Indica,* 
I  liave  come  across  two  other  striking  instances  of  that  jjrocess,  so  that 

I  now  incline  to  consider  Childers'  theory  to  be  fully  proved.  For  this 
reason,  I  have  nowf  inserted  it  in  the  list  of  laws  of  formation  of  roots, 
above  enumerated.  Those  two  instances  are  the  roots  nalcJcTi  or  nanlch 

"destroy"  or  "throw  away"  and  IcraJchli  "draw"  or  "pull."  The  former 
occurs,  e.  y.,  in  the  following  verses  : 

•^sf^R  fT^ft  II  (or  •ST'^t'  )  27,  88. 

i.  e.  "  impatiently  he  throws  away  his  rosary  with  his  hand"  ;  again 

"^^J  -^XK  '^'^i  f^^^sfw  ̂ 15^  II  27,  84. 

i.  e.  "  the  chiefs  of  the  cavalry  he  fearlessly  destroyed." 
The  root  Icralclcli  occurs  in  the  following  lines  : 

f^'^TT  ̂ wi  iq-^t         -Sf^  f^■§T  1 

i.  e.  "  unblushingly  searching  for  a  partner,  Sachi  (wife  of  Indra)  espied 
him,  and,  like  as  the  fish  her  young,  so  she  drew  him  to  herself." 

Now  the  origin  of  these  two  curious  roots  finds  a  very  easy  explana- 

tion, by  applying  to  them  Childers'  theory.  The  future  of  the  root  nas 
"  perish"  is  in  Sanskrit  nanlcsliyati,  which  would  be  Pr.  nanlclidi  or 
wfl/c/i/'/iOT,  whence  in  Hindi  nnnlcliai  or  nahjchai  with  meaning  of  the  present. 
It  is  to  be  noted,  that  in  Hindi  the  meaning  of  the  root  has  become  tran-. 
sitive  (by  the  5th  law).  Similarly  the  Sanskrit  future  of  the  root 

Icrisli  "  draw"  is  IcraTcsliyati,  Apabhramsa  Pr.  hralchlidi,  whence  in  Hindi, 
with  meaning  of  present  tense,  Icralclchai.  It  shoiild  be  observed,  that  the 
rhyme  in  the  above  lines  would  require  hriJcliycm  or  a  root  Jcrilch.  This 
may  serve  to  illustrate  the  process  by  which  assimilations  of  radical  forms 
are  brought  about  in  the  vernaculars. 

But  further  there  is  a  another  well-known  Hindi  root,  the  origin  of 
which,  hitherto  very  puzzling,  now  finds  an  easy  solution  and  thus  serves 

as  an  additional  confii'mation  of  Childers'  theory.  This  is  the  root  Icliecli  or 

hliaich  or  Jchench  (^'%)  or  hhaincli  (^'%)  "draw."  The  Sanskrit  conjunct 
Icsli  may  change  in  Prakrit  to  Iclcli  or  cUchh  ;  thus  the  Skr.  root  preJcsli  "  see" 
becomes  pelcJcli  or  pechclili  in  Prakrit ;  the  Sanskrit  future  base  draJcsliya 

*  Three  fasciculi  of  this  Epic  have  been  puhlished,  one  of  the  1st  Vol.  hy 

Mr.  Beames,  and.  two  of  the  2nd  Vol.  by  myself;  a  fourth  fasciculus  (3rd  of  "Vol. 
II)  as  well  as  an  annotated  English  translation  of  the  1st  fasc.  of  Vol.  II  ■wiU  appear 
in  the  course  of  this  year. 

t  It  is  not  in  the  list  given  in  my  Comparative  Grammar,  pp.  ICl — 171. 
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"  will  see"  becomes  dalclclia  or  dacliohlia  in  Prakrit  (see  H.  C.  3,  171).* 
Similarly  the  Sanskrit  future  base  Icralcsliya  or  JcarJeshya  would,  in  Prakrit, 
become  hahklia  or  hachchha ;  and  the  Sanskrit  compound  future  base 

alcarhsliya  (of  root  a  +  hrish  "  draw")  would  become  dakleJia  or  aaclichlia. 
With  the  insertion  of  the  visual  euphonic  y,  the  latter  would  become 
ayacliclilia.    The    Prakrit    3rd    singular   future    accordingly   might  be 
ayaclicliliai  or  (with  the  not  unusual  nasalization  instead  of  the  redupli- 

cation of  a  consonant)  dyanchlia'i ;  and,  assuming  Childers'  theory  to  be 
true,  this  form  might   occur  as  a  present,  equivalent  to  the  Sanskrit 
karsliati.    Now  what  I  have  thus  constructed  theoretically,  is  an  actual 
fact,  as  testified  by  Hema  Chandra  in  his  Grammar  (4,  187).    He  gives 

the  following  forms  dyarichha'i,  ayanchhdi,  aincJihaif  as  Prakrit  equi- 
valents of  the  Skr.  karshnti.    The  last  form  dlnchhdi  (WITW^)  has  arisen 

by  contracting  ya  into  i,  and  is  that  form  which  has  immediately  passed 
into  Hindi,  with  this  difference  only,  that  chJi  has  been  disaspirated  (a 
process  not  uncommon  in  the  modern  vernaculars).    Hindi  has  ainclmi  or 

encluii  (^'^^  or  ̂■%) .    Now  to  return  to  kliech  and  its  compeers  ;  the  uncom- 
pounded  root  krisli  would  yield  a  Prakrit  form  kaclicliliai  or  kanclihdi, 
which  in  Hindi,  by  transferring  the  lost  aspiration  of  chh  to  k  and  by 
assimilation  to  aincliai  and  encluii,  would  result  in  the  modern  forms 
khainchai  or  JchencJiai  or        ),  or  without  nasalization,  khaichai  and 
kTiecliai.  It  will  be  observed  that  the  later  forms  klienchai  or  khainchai  are 

related  to  what  would  be  the  earlier  forms  khanchal  or  kanchhdi,  just  as 

the  modern  dekhai  and  Prakrit  dekhlia'i  are  to  the  Pali  dakkhati. 
There  are  two  other  roots  which  also  deserve  a  special  word.  One  is 

the  root  hokh  "  be"  or  "  become."  It  is  an  equivalent  of  the  commoner  root 
Jio  by  the  side  of  which  it  is  very  commonly  used  in  Eastern  Hindi.  In 
Western  Hindi,  I  believe,  it  is  unknown.  It  is  regularly  conjugated,  through 
all  tenses.  Its  origin  is  obscure.  I  am  inclined  to  look  upon  it  as  formed 

by  the  same  (practically  pleonastic)  suffix  s7c  which  also  occurs  in  such  roots 

as  achchh  "  be",  gachchh  "  go",  yachchh  "  hold",  the  element  sk  would 
change  in  Prakrit  either  to  kkh  or  to  chchh  ;  so  that  hhusk  (or  Wiavask) 
would  become  Pr.  hokkh,  H.  hokh,  just  as  ask  (of  as)  becomes  Pr.  achchh, 

H.  aGh.h,oi'  gask  (of  gam)  becomes  Pr.  gachchli.  Possibly — though  I  do  not 
think  it,  probable — the  origin  of  dekh  might  be  accounted  for  in  a  similar 
way. 

*  See  also  footnote  on  page  4-9.  Tlie  Prakrit  word  sarichchha  "similar"  exhibits 
the  root-form  clichcha,  which  is  to  deklch  (or  diJcJch),  as  peclichh  is  to  pelckh.  On  the 
other  hand  its  Sanskrit  equivalent  sadrilcsha  exhibits  the  Prakrit  root  dckh  or  dichh  in 
its  Sanskrit  dress  driksh,  and  is,  I  believe,  the  only  instance  of  the  admission  of 
that  mongrel  Prakrit  root  into  Sanskrit. 

t  The  MS.  readings  vary.  H.  C.  also  gives  the  forms  cM^nc/^e/i/;;?/ and  uachhdi ; 
in  the  former  the  nasal  has  been  transferred  to  fill  up  the  hiatus,  in  the  latter  ai  is 
contracted  into  a. 
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The  other  is  the  still  more  common  root  dv  (or  H.  H.  a)  "come." 
Its  origin  has,  I  think,  not  yet  been  satisfactorily  explained.  One  would 
naturally  connect  it  with  the  Skr.  root  d-ycl,  from  which,  clearly  the 

Marathi  root  ye  "  come"  is  derived.  But  this  does  not  explain  the  termi- 
nal consonant  v  in  the  Hindi  dv.  Now  it  is  a  curious  fact,  that  the  root 

dv  imitates,  in  every  respect,  the  conjugational  forms  of  the  root  pav  (Skr. 

pi'dp  =  pra-dp) ,  instead  of  those  of  the  rootja  "go"  (Skr.  yd)  which  one 
would  expect  it  to  follow.  Thus,  present  participle  E.  H.  dvat  or  W.  H. 

dvatii  "coming,"  E.  H.  pdvaf  or  W.  H.  pdvatu*  "obtaining,"  but  E.  H. 

Jdt  or  W.  H.  jdiu  "  going ;"  past  participle  E.  H.  d'il  or  dyal  or  dvd, 
W.  H.  dyati  "  come,"  E.  H.  pail  or  pdyal  or  pdvd,  W.  H.  pdyau  "  ob- 

tained," but  E.  H.  ydll  or  y^yal  or  gnyd,  W.  H.  yayau  "  gone  ;"  3rd  sing, 
present  H.  dvai,  H.  H.  dve  "he  comes,"  H.  pdvai,  H.  H.  pdve  "he 
obtains,"  but  YL.jdy,  H.  H.jde  "  he  goes."  I  incline,  therefore,  to  think 
that  thei'e  is  here  another  instance  of  the,  already  noticed,  tendency  of 
the  Indian  Vernaculars  to  assimilate  verbal  forms,  so  that  the  v  in  dv  is 

due  to  the  influence  of  ̂Jrt'y ;  an  influence,  natural  enough,  when  it  is 
remembered  that  v,  equally  with  y,  is  often  inserted  between  two  adjacent 
vowels  for  the  sake  of  euphony.f  This  assimilation  is  a  very  old  one. 

There  are  traces  of  it  in  Prakrit  as  well  as  in  the  Gipsy  dialects.  In  Pra- 
krit there  is  the  3rd  sing.  pres.  dvei,%  and  shortened  dvai  (H.  C.  4,  367) 

"  he  comes."  The  regular  Prakrit  form  would  be  ddai  or  shortened  dd'i 

(see  H.  C.  4,  240)  ;  but  just  as  there  is  uttJie'i  or  shortened  utthal  (H.  C. 
4,  17)  for  uttJidai  or  uttJidi  (see  Vr.  8,  25)  "  he  stands  up"  (of  root  ut-sthd), 

so  there  might  be  de'i  or  dai  (of  root  d-yd),  from  which,  by  the  insertion  of 
the  connecting  consonant  v,  there  would  arise  dve'i  and  dvai.§ 

The  following  List  of  Plindi  Eoots  is  arranged  alphabetically,  in  two 
parts.  Part  I  contains  primary  roots,  while  Part  II  consists  of  secondary  roots. 

*  Fdi/atu  in  Kellogg's  Hindi  Grammar,  p.  202,  §  377,  is  a  misprint. 
t  This  influence  of  pdv  even  intrudes  occasionally  into  the  conjugation  of  jd 

"go"  ;  thus  the  E.  H.  has  sometimes  ^ana  "gone,"  like  dvd,  pdvd  ;  and  the  3rd  sing. 
■pioa.jdve  is  rather  common  in  H.  H.  beside       or  Jdi/e. 

X  This  form  is  quoted  by  Dr.  E.  Mitra  from  the  Pingala  in  the  Vocabulary  appended 
to  his  edition  of  the  Sankshipta-sara.  I  have  not  been  able  to  verify  it ;  but  the  form, 
is  not  intrinsically  improbable. 

§  It  is  just  possible  to  connect  dv  with  the  Skr.  root  api-i  ;  thus  3rd  sing,  apyeti 

Pr.  appc'i  or  dpei  or  dvc'i  (cf.  Jcddum  "to  do"  for  hattum).  H.  0.  4,  400  seems  to  refer 
it  to  Skr.  d-pad  (or  better  d-pat  ?).  The  Bangali  uses  an  altogether  different  root,  dis 
or  as.  Beames,  in  his  Comparative  Grammar  (III,  pp.  44,  45)  rightly  refers  this  root, 
as  well  as  the  Sindhi  ach,  to  the  Skr.  root  d-gachh  {pi  d-gam).  Disaspiration  of  an 
aspirate  and  pronunciation  of  chh  as  s  are  not  uncommon  in  the  Indian  vernaculars 
(see  my  Comparative  Grammar,  ̂ §  11,  145,  exc.  2).  The  root  dgachh  would  become 
in  Pr.  dachh  (sec  Dclius,  Radices  Pracriticae,  pp.  69,  70)  or  dgachh  ;  by  contraction  in 
I'-^'.ngali',  the  former  would  become  as  (for  dcUh),  the  latter  dis  (for  dichh).  The  root 
d'ls  might,  however,  bo  also  referred  to  tho  Sanskrit  root  d-vis, r 
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Part  I. — Primary  Roots.* 

1  ̂ 3  rort-jw  =  Skr.         Passive  "^^J^  (with  active  sense),    Pr.  "^f?; 
(H.  C.  4,  230),    H.  ̂ t. 

2  ̂ "^"^^  resemble  =  Skr.        +  f ,  I.  cl.  ̂ ^r^-?:^,   Pr.  ̂ ^jt^t?;  (H.  C. 
4,  259  =  Skr.  ̂ ?:^w^f<T),    E.  H.  w^^^. 

3  '^J\come,  see  iiitroductoiy  remarks,  p.  41. 

4  ̂ T^T  feed  =  Skr.   Wl',  I.  cl.  ̂ T^^frf,    Pr.  W^r^  (H.  C.  4,  259 
=  Skr.  mi^'th),   E.  H.  ̂ t^^. 

5  ̂ 'gr^^  |jZe«c7(;  up  =  Skr.  '^rr^\,  I.  cl.  'gr^^f?!,    Pr.  ̂ '^fT   (H.  C.  4, 
187),    H,  'S'W^  (with  transfer  of  aspiration,  as  in        see  p.  40 
and  my  Comp.  Gramm.  §  132)  ;  see  No.  28. 

G  ̂ Eirsr  reveal  =  Skr.  ̂ ^-g^,  X.  cl.  ̂ fT3??f<T,    Pr.  '^^gri'?;  or  VI.  cl, 
^■m^^  (H.  C.  4,  33)^  H.  ̂ srrf . 

7  ̂3^_^rise  —  Skr.  'S'fT-^T,  Passive  v^f^t^H  (with  active  sense),    Pr.  '^f?; 
(cf.  E.  M.  p.  27  and  Ls.  p.  345,  also  or  VI.  cl  (H.  C. 

4,  17),  H.  ̂ B".  In  Pr.  also  VI.  cl.  WfT^T  or  contr.  (Vr. 
8,  26),  in  H.  deest. 

8  ft/  =  Skr.  IV.  cl.  ̂ !rft??^,   Pr.  ̂ f?;  (Cw.  p.  99,  Spt.  v. 
223)  or  VI.  cl.  ̂ T,  H 

9  -^(TT  descend  =  Skr.  W-TT,  I.  cl.  ■^?;f?r,    Pr.  ̂ tI^T  (H.  C.  4,  339), 
H.  ̂ ffT. 

10  ̂ ^J'^^  intr.  upset,  come  off  from,  come  down  =  Skr.  ̂ fT-^T^,  I.  cl. 
^H-^^ffT  (^'s^^ffr),    Pr.  "^Tmx,  (H.  C.  4,  174),    H.  '^^f. 

11  ■^'sqT?:  or  tr.   upset,  talce  dowii  =  Skv.  ̂ n-w^,  Causal  "^ft- 
W^^f^T,    Pr.  ̂ "SJT^^  or  VI.  cl.  ̂ "JEIT^T,    H.  ̂"SJI^  or  ̂ ?JTT. 

12  ̂ tpsr  rjroiv  up  =  Skr.  W-^T^,  IV.  cl.  '^Tq'^fr,   Pr.  ̂ xq^^  (cf.  H.  C. 
3,Y42),    H.  ̂tr^. 

13  loil  =  Skr.  I.  cl.  ̂ s^^ffr,   Pr.  H.  ; 
cf.  root  . 

14  ■^^T?;^  Tceej)  in  reserve  =  Skr.  Causal  ̂ ■?T<:^f?r,   Pr.  '^go^TTl^  or 
VI.  cl.  ̂ KT.    H.  ̂^T^, 

15  '^«TT  raise  up,  excite  ~  Skr.  Causal  ̂ ^3^^?lf?r,   Pr.  ̂ «V?TT1[ 
or  VI.  cl  ̂ sviKT,   H.  ̂ «T<. 

IG  '^■^  or  ■^^'^^  grow  up,  also  reprove  =  Skr.  ̂ ^-^vr ,  I.  cl.  ̂ ^vrw, 

Pr.  ̂ ^^T  (T.  V.  3,  1.  133  =  f^i^rf^r,  H.  C.^  4,  259  has  W^), 
E.  H.  ■'3^^,  W.  H.  ̂ ^re.    In  the  sense  "  reprove"  perhaps  con- 

nected with  ̂ ^■s}^  ? 
17  sulside  =  Skr.  -^g-S,  I.  cl.  ̂ ^rfw,    Pr.  ̂ r?^  (H.  C.  4,  85 

^T^K;?:,  v.  1.  ̂ '^rn;  (with  euphonic  H.  '^^■^T. 
18  €g  he  drowsy  =  Skr.     ?      ,   Pr.  (H.  C.  4,  12  =  f5I?{T?l1%), H.  m 

*  Sec  List  of  ALbroviatioifs  at  the  end  of  this  article. 
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19  he  excited,  raised  tip  =  Skr.   ̂ ^-w  ,  !•  cl.  'Sf^,  Pr. 

(Vr.  8,  3)  or  (cf .  viffr  for  ̂ -^frf  H.  C.  4,  365),   II.        ;  or 
denom.  from  Pi'-         cf .  H.  C.  2,  59. 

20  see  secondary  roots. 
21  ̂\^^burn  =  Skr.  ̂ ^-f?^,  IV.  cl.  ̂ fi^jfrT,   Pr.  ̂ t^IT,   H.  ill. 
22  rot  =  Skr.  ̂ q-'^Tf ,  I.  cl.  ̂ n^^fw,    Pr.  ̂ ^^^^  or  H. 

^rer  (for  '.,TWQ). 
23  do  =  Skr.  ̂ ,  VIII.  cl.  ̂ ^ifrT,  vedic  also  I.  cl.  ̂ rfrT,  Pr. 

(Vr.  8,  13),    H.  In  Pr.  also  X.  cl.  (H.  C.  4,  337)  ; 
Vedic  also  V.  cl.  UWlfw,    Pr.  fi^?:  (Vr.  8,  13),  deest  in  H. 

24  test  =  Skr.  m\,  I.  cl.  ̂ srfrT,   Pr.  m^X,  H. 

25  tiijliten  =  Skr.  -gitj^,  I.  cl.  ̂ '^fff,  but  also  VI.  cl.  li^frT,  whence  Pr. 
m^x.,  H.  ?l>^. 

26  ̂ '^  sai/  =  Skr.  X.  cl.  ̂ ^??ffT,   Pr.         (Spt.  v.  35)  or  VI.  cl. 

(H.  C.  4,  2.^Cw.  p.  99),  H. 27  ̂ TS  cut  =  Skr.   lirf^,    Causal  ̂ ^^jfrT,    Pr.  WWT.    or   VI.  cl. 
(cf.  1.  sg.         H.  C.  4,  385),    H.  ̂it. 

28  ̂ T'S"  see  secondary  roots. 
29  or        tremble  =  Skr.       ,  I.  cl.  ̂ wrfrf,    Pr.  (H.  C.  1,  30), 

H.  ̂ iJ^  or  ̂ xf. 

30  f^^^  or  ̂"t^r^  hti/  ==  Skr.         IX.  cl.  ̂ TJiTrcT,  Pr.  f^^x  (Vr.  8,  30) 
or  f^WT  (Dk  P-  22),    H.  f*^  or  =ft^. 

31  ̂ -s^  pound  =  Skr.       ,  X.  cl.  fii^frT,  Pr.  fif?;  or  VI.  cl.      T,    H.  f^t, 
32  or        _y?«;yj  =  Skr.        (or  I.  cl.  Pr.  H. 

_^  or  ̂ t. 33  ̂ T^^or  ifiix  scrape,  dig  —  Skr.  fi^;,  X.  cl.  ̂ T^?l^,  Pr.  '^li'?:  or  ̂ T^'?;, 
W.  H.        or  E.  H.  ̂ T^. 

34  ̂ Tt(  he  ancjry  —  Skr.  IV.  cl.  fiWfrT,    Pr.  ̂ xq^  (H.  C.  4,  230), 
H.  ̂ Tq. 

35  H\  be  expended,  sold  —  Skr.  '^M^  (X.  cl.  or  Causal  of  f^).  Passive 
'^tzj^,    Pr.  ̂ aiT,    H.  ?§fq. 

36  'sIT  eat  —  Skr  'siT^,  I.  cl.  ̂ T^fff,  Pr.  or  (contracted)         (H.  C. 

4,  228),    H.  ?clT«i.* 
37  'Im^  coti(/h  =  Skr.  ̂ re,  I.  cl.  ̂ IBW,    Pr.  ̂ w?;  or  mj^X>  (cf-  H.  C.  1, 

181,  =  ̂ Tf^ri),    H.  ■'Ire. 
38  T'fsC^  be  delii/hted,  Jlowcr  —  Skr.  '5^^,  Pass.  '^^W,     Pr.  'fe^  or 

f^mx  (cf.  H.  C.  4,  168        and  4,  382  w),    H.  -nnf . 

*  In  Prakrit  also  tlio  Passive  'ST^W  is  used,  apparently  in  an  active  sense ;  e.  g. 

^^ffT  "  thc)- cat"  (Dl.  p.  54,  (luoted  from  the  Mrchchhukatika ;  K.  RI.  p.  87,  seem- 
ingly (quoting-  the  same,  gives 
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39  sft^T  or  #t»lf  ie  vexed  =  Skr.  f?§^,  VI.  cl.  f^s^frr ;  but  also  VII.  cl. 

f^'fl  or  IV.  cl.  f^^^,  Pr.  f^^T  (H-  C.  4,  224),  H.  €tw  or 
(corrujjted)  ̂ ft^. 

40  Z»e  o/JCTzet/ or  02:ie«  =  Skr.         Passive  W^^,   Pr.  or  'aWT, 

^  H  w    See  Nos.  41,  44.*  ̂ 
41  =  Skr.  ̂ T3,  Passive  ̂ TOW  (actively),     Pr.  ̂ fT  (H.  C.  4, 

116,  said  to  be  a  substitute  for  Skr.  HT^^  of  root  g^),  H. 

42  play  =  Skr.  (cp.  and  ̂ ^_^),  I.  cl.  -^^frr,  Pr.  €^ 

(H.  C.  4,  188)  or         (H.  C.  4,  382),""  H.  ̂ t.    (Pr.  also Dl.  p.  47). 

43  #r  throiv  away,  lose  =  Skr.  f^\,  VI.  cl.  fw^Or,   Pr.  H. 

(with  '^T  for       see  my  Comp.  Grammar,  §  122). 

44  %^  open  =  Skr.         divide,  X.  cl.  ■^i^irfiT,    Pr.  ̂ T^?;  or  VI.  cl. 
#T^r  or  ̂ Mi:,   H.  See  Nos  40,  41. 

45  HS_tie  =  Skr.  ?f^^,  IX.  cl.  uwf^,  also  I.  cl.  v^fk,  Pr.  ̂ "S^  (H.  C.  4, 
120),    H.  Jif 

46  SI'S"  or  JTf^  form,  grave  —  Skr.  w^,  I.  cl.  Pr.  JreT  (H.  C.  4,  112), 
H.       or  Ji#.    See  Nos.  54,  59. 

47  31f T^^  form  —  Skr.  'ei^;,  Caus.  gTS^rf^r,  Pr.  JI^T^?;  or  31^^  (H.  C.  4, 
340),    H.  si^jt. 

48  Jl^r  or  fji^^  count  =  Skr.  amr,  X.  cl.  Jix^qfrT,   Pr.  JT^t;  (S.  B.  11,  27) 
or  VI.  cl.  (H.  C.  4,  358),  H.  Jl^  or  (corr.)  fji^  (see  my  Comp. 
Grammar  §  35,  note). 

49  31^^  le  spent  =  Skr.  3rfl^,  Pass.  Jljg^,  Pr.  W9,x  (Vr.  7,  9.  8,  58)  H.  3I-B. 

50  JTix^lT'a;  or  3l1%?jTH  ̂ 0  ff&ijse  =  Skr.  31^''  or  31^,  X.  cl.  3i^?!fiT,  Pr. 
3lft^T^f:  (cf.  H.  C.  2,  104)  or  3T%^raT,  E.  H.  sifKigyf  for  3iix^Tt. 

51  31^  melt  —  Skr.  3i^^,  I.  cl.  3i^r<T,    Pr.  3T^i:  (H.  C.  4,  418),    H.  3i^. 

52  31^  seize  —  Skr.  w,  IX.  cl.  JSWrffT,    Pr.  VI.  cl  "will;  (Vr.  8,  15)  or 
W?:  (T.  V.  2,  4.  157),   H.  3if . 

53  31T  sing  =  Skr.  ̂ ,  I.  cl.  3rraf?r,     Pr.  311^^  or  (contr.)  3IT^  (Vr.  8,  26), 
H.  3iTg  . 

54  3TT'S^  or  3ir§;_   or  E.  H.  31T'?  form  ;  see  secondary  roots. 
55  Uxfall  =  Skr.  ̂ ,  VI.  cL  fsi^fff,    Pr.  Uxx,    H.  fsTT. 
56  31^  thread  =  Sk.  3itp,  VI.  cl.  J\^ff{,    Pr.  31^t  (H.  C.  1,  236),   H.  3,^. 

57  3iT'=3^  catch  —  Skr.  "^'^  (or  ̂ '^),  I.  cl.  ̂ mnr,    Pr.  3]=^^,    H.  Jir^. 
58  decline  -  -  Skr.       depress,  Passive  Pr.  gi?;,    H.  si^. 

59  gf^/or;;?,  happen  —  Skr.   Ef^^,  I.  cl.  Efs^,    Pr.  g^?;  (H.  C.  4,  112) 
H.  w^.    See  Nos.  46,  54. 

*  The  roots  ^T'^,  '^'S  arc  all  connected  with  one  another  and  with  the  San- 
skrit  roots  "^T^,  ̂ 12^,  ̂ 1^,  '5T^,  ̂ ra,  '§'5^  ^T,  ̂ T,  which  all  mean  1,  "  limp," 

2,  "  divide"  or  "  break."    The  original  form,  apparently,  is  "^12^  or  "i^^  gj.  rather 
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GO       or        ruh,  be  worn  away  =  Skr.         I.  cl.  tr'^f?r,  Pr.  VI.  cl. 
(=  "S^ffr)  or  f^Fi^  (H.  C.  4,  204,  where  it  is  said  to  be  a 

substitute  of  ■q'jfiT),  H.  ̂ ^  or  ffi^. 
61  "EIT^  throio,  destroy,  mix  =  Skr.         I  cl.    Wf^,    Pr.  or 

(  H.  C.  4,  334.   T.  V.  3,  4.  6  where  it  is  said  to  be  a  substitute  of 

^qfrr),     H.  •EIT^. 
62  or         mix  ivith  a  liquid,    dissolve  =  Skr.  (also  ̂ rri  and 

^RT^),  I.  and  VI.  cl.  'HWfff    (also  ̂ jm^,  wItt,  %^«jf?r),  Pr. 
or  gr^?;  (Vr.  8,  6.  H.  0.  4,  117),    H.       or        (see  also  Bs.  Ill, 

p.  56). 
63  sf^  revolve  =  Skr.  •Efw,  VI.  cl.  q^ffT,  Pr.  ̂ mT  (H.  C.  4,  117),  H.  siifl 

(also  Bs.  I,  344). 

64  gather,  surround  =■  Skr.  vi^^?  ;  compare  H.  g<;  house  with  Skr. 

65  ̂ 'S'  mount,  increase  =  Skr.  ̂ rT-'ST^,  VI.  cl.  ̂ '^^flr,   Pr.  (dropping  ̂ ) 

^  or         (T.  V.  3,  1.  128),^  H.  'qf  .* 
66  ̂ \  be  abashed  =  Skr.  press.  Passive  "^iliH,    Pr.  ̂ in^  (see 

H.  C.  4,  395.  T.  V.  3,  4,  65.  ̂ fbq^T),    H.  ̂ t.  The 
ti'ansitive  form  is  ̂ iq  or  '^rq  . 

67  yraze  —  Skr.  ̂ T,  I.  cl.  ̂ ^ffT,    Pr.  H. 

68  or  ̂ ^r^_^  ivalk  =  Skr.  ̂ ^^  ̂   I.  cl.  =^^fiFr,    Pr.  or         (H.  0. 
4,  231),    H.       or  ̂qrf. 

69  drip  =  Skr.        I.  cl.  ̂ gw,    Pr.  x^-^  (H.  C.  4,  233),    H.  ̂ t. 
See  No.  74. 

70  ̂ T^^  masticate  —  Skr.  ̂ g^,  I.  cl,  '^^ffT,  Pr.  H.         (see  also 
Bs.  Ill,  40.) 

71  tkinic  =  Skr.  NrT,  X.  cl.  f^sfl^lffr,    Pr.  fws;  (Spt.  156,  H.  C. 

4,  265)  or  HrTT  (H.^  C.  4,  422),    H.  f#t. 
72  r^^TT  gather  =  Skr.  f^,  V.  cl.  fwfrT,  Pr.  VI.  cl.  f^Tjr^  (Vr.  8,  29. 

H.  C.  4,  241),   H.  fxr^. 

73  gatTier,  choose  =  Skr.  f%  V.  cl.  f^^lfTT,  Pr.  VI.  cl.  '^rrr^  (H.  C. 

^  4,  238),  H. 
74  /m/c  =  Skr.  ̂ rf   (or  -^rr),   I.  cl.  '^TWffT,    Pr.  %^  or  '^^^ 

(H.  C.  2,  77),  H. 

*  ̂ ^1+  ''^^  lit./ff«  upwards,  an  unusual  word  in  Skr.,  but  formed  exactly  like 
the  common  compound  ̂ cT  +  tlff. — The  final  ̂   of  'Sl^  becomes  ^  in  Pr.,  see  H. 
C.  4,  130  and  Vr.  8,  51.  H.  C.  4,  219  The  initial  ̂   is  dropped,  and 
the  aspiration  of  W  transferred  to  ̂   or  lost  altogether,  just  as  in  the  root  "^1"%^ 
desire,  from  ̂ 5=^1^  =  ̂ H-^T^  or  from  ̂ =^T  (see  my  Comp.  Grammar  J  132).  In 
old  II.  the  root  is  J  BI.  has  both  and  "^^J  but  G.,  S.  and  B.  have  ̂ f;, 
■which  is  the  form  given  by  YL.  C.  4,  206  {^'^)-    T.  V.  3,  128  gives  both  =^"1^  and 
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75  ̂ fl  kiss  =  Skr.         I.  cl.  ̂ ^^fir,    Pr.         (Vr  8,  71),    H.  'gt. 

76  WT  i(/ia^c7j  =  Skr.'w^,  X.  cl.  WT^qfrT,  Pr   WRT  (of.  Dl.  54)°or  VI. cl.  wr^g?  (T.  V.  2^  4.  110  or  WT^T  in  H.  C.  4,  21)  or  ̂ r?  (by 
contraction  ;  cf.  Vr.  8,  26),    H.  m\ 

77  fw^T  or  or  W'T  6c  hidden  =  Skr.         AyeZZ  secretly,  Causal 

Passive  ̂ QJH,    Pr.  ̂ "OJ^  or  H.  fw^T  or  (corr.)  fgq  or  w^. 
78  #t  or         touch  =  Skr.         VI.  cl.  ̂ »lf?r,  Pr.  f^^\  or  fsR^  (H.  C. 

4,  182)^,    H.   ftl  or  'f^t.    See  No.  80.* 
79  W^5I  waste  aiony  —  Skr.  fw^,  Passive  ftf^fi",    Pr.  fw^C  (H.  C.  4, 

434),    H.  ftt. 
80  W  or        touch  —  Skr.        ,  VI.  cl.  W^ffT,  Pr.  W^T,  H.        or  w%. 

See  No.  78. 

81  or  6e  released  =  Skr.  c?*^,  Pass.  Pr.  Wfr, 
H.         or  W«. 

82  ?frg  release  =  Skr.         Causal  W^^frT,    Pr.  WTS^  or  VI.  cl.  ̂ 1^?;, 
H.  WT^  (see  also  Bs.  Ill,  52). 

83  give  hirth  =  Skr.  Causal  gfr5r*3fw,  Pr.  ̂ rwT  (Spt.  75)  or 
VI.  cl.  onii;,  H.  51^.  Skr.  also  IV.  cl.  Pr.  511^?;  (H.  C. 

4,  136),   H.  deest. 

84  m\  recite  =  Skr   gj-^q,  I.  cl.  oT-^frT,   Pr.  ̂ vfK:  (Vr.  8,  24),  H. 
85  oTTv  he  feverish  =  Skr.  ̂ ^T,  1.  cl.  ̂ ^PcT,    Pr.  mr^,    H.  51% 

86  51^  h2irn  —  Skr.  ̂ -^j  I.  cl.  ̂ ^f<T,     Pr.  5T^?:  (H.  C.  4,  865), 
H.  oT^. 

87  SIT  c/o  —  Skr.  w,  II.  cl.  VjTrf,    Pr.  VI.  cl.  oTi^s;  or  (contr.)  mJT. 
(il.  C.  4,  240),    H.  mT\. 

88  5iT31.  or  ivatch  =  Skr.  II.  cl.   oTTnfT?,     Pr.  I.  cl.  alTJI^t; 

and  VI.  cl.  m'^X  (H.  C.  4,  80),    H.  aiTJI^  or  oTR. 
89  know  —  Skr.  ̂ ^T,  IX.  cl.  oTT^nfrr,  Pr.  VI.  cl.  sjT^i;  (H.  C.  4, 

7),    H.  5iT^,  (also  Bs.  Ill,  41). 
90  ̂   live  =  Skr.  ̂ a^,  I.  cl.  ̂ ^f?f,    Pr.  (H.  C.  1,  101),  H. 

91  fffht  =  Skr.         IV.  cl.  Pr.  (Vr.  8,  48), 

(also  Bs.  I,  328).    In  old  H.  also  iB^ff . 

*  n.  C.  4,  182  identifies  the  roots  f^"?  and  fw^^  witli  Skr.  '^^^j  for  which  he 
gives  the  Pr.  Pass,  f^""^!;  (H.  C.  4,  257).  The  latter  is  merely  a  hardened  form  of 
fw=^,  which  would  bo  the  regular  Pass,  of  f^^?!  or  rather  of  fW^T-    Now  Skr. 

=  Pr.  fit'?  or,  on  account  of  lahial  ̂ ,  =         (see  No.  80) ;  again  in  Pr., 

=^  =  >g  =  5!j^=3  ̂ .    Hence  Skr.  Wm'^  =  Pr.  *f^=U^      *f^^  =  Tw^-  It 
follows  that  the  radical  forms         and        (H.        andW)  are  (■to'jDffifiue  roots,  made J  c\ 
from  the  Passives  fk^  and  and  that  the  Skr.  root  is  merety  the  Pr.  root 

in  a  Skr.  dress  (cf.  Pr.  &c.,  and  sue  S.  Goldschmidt  in  J.  G.  0.  S.  29,  493). 
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92  ̂ «  he  joined  —  Skr.        Passive  ̂ fsj^,    Pr.  H.  a  very 

old  seconclarv  denominative  root  of       p.  p.  ot"  Skr.  root  . 
93  ̂ rs"  join  =  Skr.  sr^r ,  X.  cl.  oTT^qm,    Pr.  WTST  or  VI.  cl.  ori^?;, 

II  WI^, 

94  »fi3r«ry?*e,  f?ispz«ife  ==  Skr.  »ff^  ,  I.  cl.  *f!zffr,   Pr.  ̂ fi^j;,    H.  HiZ'.  See 
No.  96. 

95  »ff^^  or       /«//<?/=  Skr.  VI.  cl.  (iJI^ffr},    Pr.  (H.  C.  4, 
130  for  ̂ ^),    II.        or  See  No.  97. 

96  sfit^r         ahoiU  =  Skr.  »fi3r,  Passive  *iJ2](^  (used  in  active  sense),  Pr. 

(H.  C.  4,  161.  for  H.  »fiit.* 

97  (fi!^  siveep  qff=  Skr.  -J!;^,  Causal  T(iT^^%,  Pr.  wi^  or  VI.  cl. 
H.  »fiT^.    See  No.  95. 

98  polish  =  Skr.  shine  (?),  Causal  ̂ T^^jfH",    Pr.  *«fiT^^  or 
VI.  cl.  *»1iT^?:,  H.  >FT^  ;  cf .  Skr.  «fiWT  hrillianci/,  WW^J  flame. 

99  xm^oY -s^stitch  =  ̂ \iY.  SoF,  I.  cl.  ■S^f?r,    Pr.  H.  3^  or 
Probably  a  compound  root  of  ̂ . 

100  3^  or  ■g;^;  breaJc  =  Skr.  ̂ s,  VI.  cl.  ̂ -sfff,  but  also  IV.  cl.  ̂ ^frT,  Pr. 

gfr;  (H.  C.  4,  230)  or  ̂ f?;  (Pingal,  as  quoted  by  li.'^M.  p.  99), 
H.  ■g;^  or  -s^. 

101  c/«effi  =  Skr.  l^rJl^,  I.  cl.  ■^Jtfff,    Pr.  a^JlT,    H.  3^. 
102  ̂ TT  or  throiv  aivay  =  Skr.      6e  scattered,  Causal  ̂ ^■?Tf?r,  Pr. 

*VttT  or>I.  cl.  H.  or         (cf.  H.  C.  I,  217  ̂ ^T). 
103  ̂ re  or  ̂ T^^  or        lite  =  Skr.  ■^'S^  or       ,  1.  cl.  -^^ifrr  or  ̂ ^frf, 

Pr.  ̂ ^i;  (H.  C.  1,  2L8)  or  ̂ ^x,    H.        or  stI  or  ̂ t. 

104  ira  swiiiff  =  Skr.  "5^^,  X.  cl.  tT^^lffT,    Pr.  ̂ t^T  (H.  C.  4,  48)  or 
iT#?;  (see  H  C.  1,  217  f  T^)  or  VI.  cl.  H.  ̂ T^. 

105  'S^^  cover  =  Skr.  W^^,    Pass.     W^^^   (used  actively),    Pr.  'S'^X, 
(Spt.  A.  54  for  s-^x  )  or  VI.  cl.   Sl^x  (H.  C.  4,  21,  where  it 

*  In  B.  this  root  is  confouuded  with  'RT^  "  sweep."  It  is  closely  connected 
with  the  root  *fi^  ,  the  original  meaning  of  which  is  preserved  in  Marathi  "  rush 

violently  into  contact  with,"  and  in  the  Hindi  >fi^^  "  quickly."  Hence  it  comes  to 
mean,  on  the  one  hand,  "  dispute,  argue"  ;  on  the  other  hand,  "  become  intermixed 
confusedly",  "  he  entangled."  With  the  latter  meaning  the  root  has  been  received 

into  Sanskrit ;  from  it  comes  the  Skr.  *ffr<f  "  shrub,"  "  underwood,"  the  H.  *RT^  or  *fiT>S'. 
The  original  meaning  it  has  preserved  in  the  Skr.  ifffsf^r  "  quickly."  The  root  may 

possibly  bo  derived  (as  Bs.  I,  177  says)  from  Skr.  ̂ fV-h'^ar,  though  the  sense  of 
"  roam  about  very  much"  would  be  expressed  rather  by  ̂fir  +  But  ̂ 'SJ'^flT 
or  Pass.  ̂ ^^J^f  (in  act.  sense)  would  regularly  give  Pr.  ̂ ^2^  or  ̂ 3>fi|^  or  (by 
elision  of  ̂ )  ̂ ^T.  or  *fi¥^,  whence  modern  *fi^  or  'fic^.  In  the  case  of  the  root 

^5r,  ̂   does  not  change  to  ̂ .  (sec  H.  C.  1,  195). 
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is  said  to  be  a  substitute  oi"  WI^),  H.  'S^.  (See  Wb.  p.  43,  64, 
67).    Perhaps  compound  root  of  '^31-^. 

106  "s!^  accuse  =  Skr.  ?   Pr.  '^^j^  (H.  C.  4,  118  wlicre  it  is  said  to  be 
a  substitute  for  Skr.  f%srr),  H.  "SJ^.  Perhaps  a  modification  of 
^re ,  No.  103. 

107  a])proach  =  Skr.  "^T^^,  I.  cl.  -g-T^H,      Pr.  "^W?;,    H.  ig;^. 
108  -^"5  sPrtrc/i  =  Skr.  -^ig- ,  VI.  cl.  ■g'^ffr,    Pr.  'g^,  H. 
109  T{\hurn  =  ̂ k\:  IT^,!.  cl.   fT^TnT,  but  also  IV.  cl.  ffZirfr,    Pr.  ir^X. 

(see  H.  C.  4,  140  ̂ jrjtqi;),    H.  rr^. 
110  rTT  cross  =  Skr.  H,  I.  cl.  fTTfrT,     Pr.  W^T  (H.  C.  4,  86),   H.  cfT. 
111  attend  =  Skr.  rf^,  X.  cl.  fT^^ffrr,  Pr.  fr^i;  (H.  C.  4,  370)  or 

VI.  cl.  crWT,    H.  fTi^ 

112  ffTST  stretch  =  Skr.  ?i»r ,  Causal  rrT^?Tr«T,   Pr.  rTTWT  or  VI.  cl.  frn!!?;, 

113  mT  sffye=  Skr.  rT  cross,  Causal  fTT'I'^rfr,  Pr.  rfT^?;  or  VI.  cl.  rfTrX, 

114  intrans.  iveigh,  he  weiffJ/ed  =  Skv.  "^^j  Pa.ssive  g^gJH,    Pr.  g^^, 
H.  gf  • 

115  ■^T^^  or  ■^TT  irea/c  =  Skr.       he  torn,  Causal  -^TS^jfrT,    Pr.  WTi"i;  or 
VI.  cl.  #T^T  (see  H.  C.  4,  116,  where  however  it  is  given  as 

intrans.),    W.  H.  rlT%  or  E.  H.  -^TT. 
116  or  'wr^  tueir/h  =  Skr.  g'^,  X.  cl.  ■^T^^jffT  or  I.  cl.  'WT^frr,  Pr. 

•^T^T  or  (T.  V.  2,  4.  97),    H.  -HT^  or  m^.* 
117  ov '^^  be  arrested,  he  siqyported  =  Skv.  ̂ fw  ,  I.  cl.  Pr. 

■sj'H'?;,    H.       or  See  my  Comp.  Grammar  §  120. 
118  ■«?Ti?  or  ̂ T*|  or  -^T^^  or  stop  —  Skr.         he  firm.  Causal  •'3JH??fTT, 

Pr.  -^ili;  or  VI.  cl.  H.  -^itv,  &e. 

119  %c[_  pile,  prop  —  Skr.       ,  IV.  cl.  ̂ ^fH,     Pr.  '^tuTi    H.  '^t^. 
120  he  pressed  down,  he  cowed  —  Skr.  ̂ «^,  Passive  ̂ 3?}W,  Pr. 

or  *^^T,     H.  (?) 

121  split  -  Skr.        I.  cl.  ̂ ^rT,   Pr.  ̂ ^i;  (H.  C.  4,  176),   H.  -^t- 
122  intrans.  hum  —  Skr.  I.  cl.  ̂ ^m",  Pr.  (Pingala,  as 

quoted  by  R.  M.  p.  113;  H.  C.  2,  218  allows  only  but  the 
root       does  not  occur  in  H),  H. 

123  split  =  Skr.  ̂  ,  Causal  seK^ifw,     Pr.    ̂ T^T  oi'  VI.  cl. 
H. 

*  H.  C.  4,  25  gives  Pr.  '3^?;  ;  but  the  root  '3'^  in  a  trans,  sense  does  not  occur 
in  H.,  though  it  is  found  in  M.  oi'  goJ^-    In  Skr.  the  root        admits  a  X.  cl. 
form  from  which  the  Pr.  and  W.  trans,  root        is  apparently  derived. 
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124  ̂ Tf  trans,  hum  =  Skr.        ,  Causal  ̂ ff  qfw,    Pr.  ̂ T^i;  or  VI.  el. 
H.  ̂ t1,  see  No.  122. 

125  show  =  Skr.  f^Tii,  VI.  cl.  Tk^T^,    Pr-  T^T,    H.  f^|. 

126  f^^^  or  to  appear  =  Skr.  T^I  see,  Passive  -^^l,    Pr.  f^^T  or 
(K  C.  3,  161),    H.  f3[;^  or  fit . 

127  ̂   ffive  =  Skr.  ̂ r,  Passive  ̂ ^r^  (used  actively),   Pr.  -^i:  (Cvv.  p.  99, 
H.  C.  4,  238),  H.  or  In  Pr.  also  VI.  cl.  ̂   (Spt.  v.  2i6), 
H.  deest. 

128  see  =  Skr.  "^H  ,  Future  ̂ f'^rfw  (used  in  sense  of  present),  Pr.  '^^i; 
(H.  C.  4,  181),    H.  See  introductory  remarks.* 

129  'V^X^place  or  seize  =  Skr.  Tg',  I.  cl.  ̂ xTff  (seize)  or  ̂I?:^  (place),  Pr.  ̂ ij^-?; 
(H.  C.  4,  234),    H.  NT. 

130  or  ■KI^  sinlc,  he  pierced,  run  into  =  Skr.  s^'T  ,  I.  cl.  h^wn,  Pr. 
tf^'?;  or  t^^i;  (Pingala  in  R.  M.  p.  118,  said  to  be  a  substitute  for 
^T^ffT),   H.  ■??t  or  ̂t. 

131  NT^vq  hold  =  Skr.      Causal  ■KfK^^ffT,  Pr.  'SfTT  or  VI.  cl.  'SfKl^,  H.  'i^T. 
132  iff  was/i  =  Skr.  'eiT\,  I.  cl.  m^ffr   (or  'V,  VI.  cl.  W^),   Pr. '§1^1^ 

(Dl.  p.  77)  or  (with  euphonic  )  %5ri:,  or  y^^x  (Spt.  v.  183, 

283)  or         (H.  C.  4,  238),  H.        or  -^it. 

*  The  Skr.  conjunct  may  in  Pr.  iDecome  ̂   or  =^ .  This  will  explain  the 
origin  of  the  synonyms  of  which  are  enumerated  in  H.  C.  4,  181  ;  viz.,  with 

^  are  formed  =Skr.  ̂ ^^T^fiT  (from  root  ̂ ^-'S'S!:)  ;  the  same,  contracted, 
becomes  (with         for         see  H.  C.  1,172);  and  the  latter,  expanded, 

becomes  ̂ ^^'S;  (with  for  ̂ T,  see  my  Comp.  Gramm.  §  48).  With  are 

formed  ̂ ^^J'^?;  =  Skr.  ̂ ^Sf^fw  (for  ̂ ^^^i:,  with  euphonic  see  H.  C.  I,  180), 

and  f«i^-^I^  =  Skr.  f^SJ'^flT  (from  f'T-'S'SI  ).  Again  appears  to  he  softened  in 
which  is  probably  identical  with  ̂ W^I'^^.  From  the  manner  in  whi^ 

Hemachandra  places  T"^^  between  f^^^^i;  and  ̂ ^^-^■1^,  it  would  almost  seem 

as  if  he  looked  upon  it  as  a  contraction  of  ̂ ^"^T  =  Skr.  '^JiWif^  (of  ̂ -'S'S!  ).  In. 
classical  Sanskrit  the  future  of  ■€"SJ  takes  the  irregular  guna  ̂   (instead  of 
see  Panini  VI,  1,  58)  ;  but  in  the  ordinary  speech,  no  doubt,  both  forms  ̂ ^f^  and 

^■^fw  were  used.  It  is  the  latter  of  the  two,  from  which  the  Prakrit  forms  are 

derived;  thus  (not  —  '^^"^^^)  ̂ ^^^^ffT.    The  alterna- 
tive form  of  f^^'^^  would  be  'f'f^^'?; ;  this  seems  to  be  intended  by  the  form 

in  Vr.  8,  69  (with  ̂   disaspirated  for  ̂ ).    The  Pr.  ̂ T^T.  is  regularly 

formed  from  Skr.  ■q^SffT  =  Pr.  (see  Delius  Jtacl.  Frew.)  or  Tre^  (H.  C.  1, 
43) ;  and  Pr.  ̂ ^^T^T  is  the  Skr.  ̂ ^Wf<T.  In  Marathi',  the  Pr.  root  becomes 

W\-    The  Pr.  ̂ #riT  is  derived  from  Skr.  ■Slf^T^T^^ffT  (with  contracted  to 
sec  my  Comp.  G-ramm.  §  122) ;  and  Pr.  'R'^"?'?;  is  probably  a  mere  corruption  of  it. 

None  of  all  these  forms,  as  far  as  I  am  aware,  has  left  any  representative  in  modern 
Hindi. 

G 
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133  «f*c  (lance,  see  secondary  roots. 

134  or  •^T  intr.  hend,  botv  =  Skr.  ■sfTTi^,  I.  cl.  ■«nRf?r,    Pr.  'iwc  (see  H. 
C.  1,  183,  ̂ rf^m  1.  pi.)  or  sr^x  (H-  C.  4,  226),    H.  eft  or  ̂R. 

135  'T^T'g  or  f-T^T'a  trans,   bend,  fold  =  Skr.   »r«^,  Causal  ̂ iT^jfrf,  Pr. 

^^RT  01'  VI.  cl.  ̂ ^T^T,    H.  ■if^  or  f^Rll  (with  T  for  %  see  mj 
Com  p.  Gramm.  §  55). 

136  ̂ T'fT  =  Skr  ̂ T,  II.  cl.  ̂ ifrT,    Pr.  IV.    cl.  tr^T-^T  (cf.  Dl.  20) 
or  (contr.)  iTfTT  (H.  C.  4,  14),    H.  ■sr^ra. 

137  ̂ ra  dmice  =  Skr.  5g?r,  IV.  cl.  sgTqfrr,   Pr.  sf^x  (Vr.  8,  47.  H.  C.  4, 

225),    H.  ■srtw. 
138  5T^rr^  or  f«T^TT  pull  out,  see  secondary  roots. 

139  f^r^T^  eicpel  =  Skr.  f^^^-'Sii^,  Causal  f«r^Tg"54r«T,    Pr.  t^T^^T  or  VI. 
cl.  f^wre^,  H.  f?T^Tf ;  c£.  No.  138,  the  Skr.  root  being 

perhaps  adopted  from  Pr.       for  Skr. 

140  faT'irfr  or  f^r^T'T  peel ;  see  secondary  roots. 
141  f^mx  he  cleaned,    he  peeled  =  Skr.  f^f-^T,   I.   cl.  f^T'^'^fir,  Pr. 

f^^^,    H.  f^i^^T. 

142  f^T^T'C    clean,  peel  —  Skr.    f^T-'^T  (or  f%-"g^),    Causal  f^^R^rTT, 
■Pr.  fsr^TT?:  or  VI.  cl.  f^f^KT,    H.  fsfaiT. 

143  f^T?!^  swallow  ;  see  secondary  roots. 

144  f%siIT  to  maJce  clear  =  Skr.  fcf-'^iM,  Causal  f^^»r5f?r,  Pr.  f^TSiT^i;  or 
VI.  cl.  f^f^IMT;,  H.  fvr??TT,  applied  to  water,  which  is  made  clear  by 
letting  it  stand  still,  till  the  impurities  have  settled  down,  and  then 

pouring  it  off ;  hence  the  root  has  also  the  meaning  "pour  off." 
145  fsR^  he  separated,  he  decided,  ie  accomplislied  =  Skr.  f^Tc^H  divide, 

(X.  cl.  f>T-|3:^f?r),  Pr.  f^l^^ti:  or  f^l^^?;  (H.  C.  4,  62,  where  it  is 
said  to  mean  ^s)^  ̂ tl '^T  vi^fir),  PI.  pft^^.  It  is  the  pass,  or 
intrans.  form  of  No.  147.    The  Skr.  root  is  transitive. 

146  fsTsfT^  or  fsfWT  accomplish  =  Skr.  f^T^-^'^,  Causal  f^Ri^gffT,  Pr. 
f?r=^I'^-?:  or  VI.  cl.  f^fs^T'??;,  H.  fs[^J^  or  f^r^T^^  (with  trans- 

ferred aspiration;  see  my  Comp.  Gramm.  §  132). 

147  fsr^T^  separate,  divide,  accomplish  =  Skr.  fsfT-gsr   divide.  Causal 

fiT-^T^frr,   Pr.  f^^T^-?;  or  VI.  cl.  f^r^^T^,  H.  fsf^Ti-.  See  No.  145. 

148  fsf^^  separate,  divide,  accomplish  =  Skr.  fsf'^-'clV,  I.  cl.  f%^>r^,  Pr. 
f%^^,  H.  f«I^%"  (with  ̂   for  ̂ ,  see  my  Comp.  Gramm.  §  148). 
This  is  merely  another  form  of  No.  147. 

149  fsr^TT  hinder  —  Skr.  f?r-^,  Causal  f^r^rx:?}ffl,   Pr.  f»rgTTT  (H.  C.  4, 

22)~  or  VI.  cl.  f^r^KT,    H.  fsf^if'. 
150  f^FT^T  come  out  =  Skr.  f^r^-^,  I.  cl.  f^i^'cfia',  Pr.  f^T^^'?;  (see  K. 

M.^  p.  107  ;  or  ̂ ^T?:  H.^C.  1,  93.  4,  79),    H.  f-r^T. 
151  pinch  =  Skr.   f^T-f contract,  VI.  cl.  fvrflfir,    Pr.  f5i^=^^ 

H.         (with  W  for  ?:^). 
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152  be  digested  =  Skr.        digest.  Passive  Pr.  H.  tf%. 

153  xrar^  send  =  Skr.  ̂ -WJ,   Caus.al  ̂ l^TTT«ff<ir,    Pr.  M^r^\  or  VI.  cl. 
(H.  C.  4,  37),   H.  xT^lt. 

154  or       fall  =  Skr.  q^,  I.   cl.   ̂ ^f^,    Pr.  tr^i;  (Vr.  8,  51), 
W.  H.  E.  H.  qT. 

155  trs;  read  =  Skr.  tT^r ,  I.  cl.  iTB"f?r,  Pr.  T^i;  (H.  C.  1,  199),  H. 
156  TcrT:'a  or  examine,  test  —  Skr.  xfix-^^  ,  I.  cl.  q?t^^,  Pr.  TIT^^, 

H.  TT^§.  It  also  has  the  secondarj  meaning  "  become  habituated", 
owing  to  repeated  trial. 

157  ̂ T^^  become  acquainted  =  Skr.  irtT-^,  Pr.  VI.  cl.  H.  tfT^. 

158  TT^T  or  ̂ Xl  nm  aivay  —  Skr.  WTO)  I-  cl.  tt^t^^,    Pr.  iT^T'sg'?;  or 
(contr.)  TT^T^  (Pingala,   quoted  by  E.  M.  p.  129),*  H.  WT«I  or 

159  -^XMX^forsalce  =  Skr.  i7fT-f ,  I.  cl.  irfT'^'Cffr,    Pr.  ■<Tf?;'?K;i:  (H.  C.  4, 
259  said  to  be  =  fJ^arffr  ),    H.  q-ft'^T. 

160  TTTTg;  offer  food  =  Ski:  ̂ fr-f^'q^,  Causal  xrf^^^-qffT,    Pr.  trf^'a^i; 

or  VI.  cl.  lEffc^^?;,  H  ̂K'f^  (with  ~  x'^,  see  my  Comp.  Gramm. 
§  122). 

161  xr^T  be  spread  =  Skr.        I.  cl.  sreTfrT,    Pr.  (H-  C  4,  77), 
H.  iT^^. 

162  WTT  spread  =  Skv.  ST-^,   Causal  st^K^ffT,    Pr.  Tjg'T^i;  or  VI.  cl, 

163  trft^  2^ers^ire==Ski-.  ̂ -Tm^,  IV.  cl.  Sffe^f^f,    Pr.  irfg^^  (see  H. 
C.  4,  224),    H.  TTftw. 

164  W.«r  stitch  =  Skr.  'Sf-f^'^r ,  IV.  cl.  y^3jf?r,  Pr.  *q'^^T  (perhaps  con- 
tracted for  *qfgf%^^),   H.  W«T- 

165  xiff»rT'a^  or  f^r?«rT^  cause  to  put  on,  cause  to  dress  =  Skr.  fxT-'sr^ , 
Causal  fcf^rr^^fw,  Pr.  fq-^^T^i;  or  VI.  cl.  fq-^r^T^T-  H.  fq^elTt 
(with  transposition  of  »r  and  )  or  ■q-f^'TT^  (with  transposition  of 
^  and  %  see  my  Comp.  Gramm.  §  133).  See  also  Nos.  166,  167 
for  a  similar  transposition.  From  this  root  is  formed  the  derivative 

root  fq^cT  or  ̂ ^T^^i^put  on,  dress. 
166  xfff^  put  on,  dress  =  Skr.  ■qfc-'^^T,  Passive  trix^^^  (with  active 

sense),  Pr.  qf^;^'?;  (see  Cw.  p.  99,  siitra  21  ̂ T.)  o'"  ̂ fr^T  (^ee  Wb. 
p.  59  and  ̂   of  root  ̂ T)  or  xrf^:'^^,  H.  qf^T  (with  transposi- 

tion of  and  ,  see  No.  165).  This  root,  however,  might  be  also 
a  derivative  root  from  qff k:t^  No.  167.  In  the  Gujarati  form 

^'^T  the  X  of  the  second  syllable  has  modified  the  vowel  of  the 
first. 

167  qf^^T'Jf.  cause  to  put  on,  cause  to  dress  —  Skr.  ■qfc-'SfT,  Causal  qf^^Tq- 

*  q^T^;  I  suppose,  is  a  misprint  for  T^Ti;. 



52  A.  F.  E,  Hoernle — A  Collection  of  HincU  Eoots.         [No.  2, 

^fff,  Pr.  sif<;«Il%  or  VI.  cl.  xrfr^^T^^  or  qf?:'^^,  H.  ■qf^?:R  (with 
transposition  of  T  and  ̂  ,  as  in  Nos.  165,  166). 

168  or  or  q"^^  oltain,  arrive  —  Skr.  Sf-W,  I.  cl.  ■5TVigf?r,  Pr. 
or  (H.  C.  4,  390),    H.  q^w  or         or  q^^.    It  is 

formed  with  the  pleonastic  suffix  like  the  root  ̂ na,  see  intro- 
ductory remarks  ;  only  in  this  case,  changes  to  ̂ and  is  after- 

wards disaspirated.  Marathi  has  qi'^^^  or  qrii'^)  where  the  ̂   of 
the  second  syllable  has  modified  the  first. 

1G9  qif  let  fan=^Skv.  X(ci  ,  Causal  XTTfT^rffT,  Pr.  qi^T  (H.  C.  4,  22)  or 
VI.  cl.  qr^T  (H.  C.  Ill,  153),    H.  qrf. 

170  qrr  accomplish  =  Skr.       Causal  qK^f?r,    Pi-.  qT^  or  VI.  cl.  qiT?^ 
(H.  C.  4,  86),    H.  qT^. 

171  qr^^  cherish  =  Skr.  qi,  Causal  qT^qfrf,    Pr.  qi^T  or  VI.  cl.  qi^Ts 
H.  qT%. 

172  qra^  obtain,  Jin d  =  Skr.  ̂ -^Tq^,  V.  cl,  'Rl'^rfcT,    Pr.  VI.  cl.  qr^^ 
(H.  C.  4,  239),    H.  qT%. 

173  fqg^  melt  -=  Skr.    '^fq-   or    fq-JI^  I.  cl.  ̂ fqj[^f?r,     Pr.  fqJI^^ 
H.  fqg^?    See  my  Comp.  Gramm.  §  131. 

174  ft   drink  =  Skr.  qi,   I.   cl.   fq^frf,     Pr.  fq^T   (H.   C.    4,  10), 
H.  fri. 

175  q^'^^  tread  down  =  Skr.  fq^  ,  Future  q^fw,  (with  meaning  of  pre- 

sent),   Pr.  q^^^  or  f cf^^i;' ,   H.  q^'^  (with  disaspiration,  as  in 
see  introductory  remarks,  p.  40). 

176  ftf,  le  pained  =  Skr.  q\^,  I.  cl.  Pr.  qt^i;,    H.  q=tf . 
177  ft^^  r/rind  =  Skr.  fqq ,  VII.  cl.  fq^rfe,    Pr.  X.  cl.  fqti;  or  ft§?; 

(cf.  Ls.  p.  347)  or  VI.  cl.  fq^  or  (H.  C.  4,  185),   H.  ftt. 
178  fill,  thread— Skr.  q,  Causal  qT^fff,    Pr.  or  VI.  cl. 

H.  MXy^  (or  W.  H.  also  fqTl'9  in  the  sense  of  threading, 
stringing), 

179  qw   osh  =  Skr.  qw  ,  VI.  cl.  'S^frT,    Pr.  q^^  (H.  C.  4,  97),  H.  qf. 
180  qW  or  q  W  tvipe  —  Skr.  sj-w,  I    or  VI,  cl.  ̂ Ts^fff,    Pr.  qfWT  or 

^-^W^  (H.  C.  4,  105),    H  qtt  or  q^. 
181  q^r  ivorship      Skr.  q^i,  X.    cl.,  but  also  1.  cl.  q^ifrr,  Pr. 

H.  qoT. 

182  q^T  or  qT  sioim  =  Skr.  q  +  H,  I.  cl.  qw^fw  or  VI,  cl.  qfrf^frT, 

Pr.  E.  H.  q^^  or  W.  H.  qT. 

183  qr^^  or  q^^  enter  =  Skr.  sr-f^^,  VI.  cl.  qf^^W,    Pr.  qf^^^  (H.  C. 
4,  183)  or  q^^T   H.  qi;t  or  q^. 

184  q^   squeeze  out,  shove  —  Skr.   ̂ \'%,  I.  cl.  q^^^,    Pr.  qWT  (H.  C. 
4,  143),    H.  q^.    See  No.  42,         from  root  Perhaps  a 

denominative  of  fqg  =       =  q^  =  qi'. 
185  qre  nourish  =  Skr.  qq ,  I.  cl,  qT^fff,    Pr.  qwi;,  H. 
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1S6        or  tRT's  lurst  =  Skr.  ̂  ,   Passive  m^w,   Fv.  T?riT,   H.  tfri^ 
or  qi^. 

187  x|r^  hear  fruit  =  S]ir.  -qr^^,  I.  cl.  x^^f<T,    Pr.  (Spt.  17),  H. 
■cfT^,  Connected  with  roots  ̂ 3r,and  xcs  ;  see  No.  189. 

188  TR^^  or  T^rw  sticJc,  he  ensnared  =  Skr.  '^^I,  VI.  cl.  •^^fw,   Pr.  -q^^f; 
or  (H.  C.  4,  182,  probably  denom.  of  "qr^  or  "CfrTrr  =  ■^'af 
c£.  Vr.  4,  15.  H.  C.  2,  92),  H.  t^I  or  -cFrit.  This  root  is  also  used 
transitively,  in  the  sense  of  "  ensnare",  "  deceive",  see  PI.  C.  4, 
129,  where  '^^'^  is  said  to  be  a  substitute  of  f^^^^f^T, 

189  -tfiT^^  cleave,  split  =  Skr.  ̂   ,  X.  cl.  W^^^jffT,    Pr.  tfrii^  or  VI.  cl. 
qiT^,  (H.  C.  1,  198.  232),  H.  ̂ iT^.  Hemachandra  refers  it  to  root 

XT^^,  X  cl.  m-e^Trf. 
190  TiT^  jumj)  =  Slcr.  slialce,  Causal  ̂ ^^fTf,    Pr.  "qi^i;  or  VI.  cl. 

TR^^,  H.  ■'^T^.  Observe  the  same  transition  of  meaning  as  in  No. 
191.  It  is  also  used  transitively,  in  the  sense  of  "  ensnare",  "  im- 

prison", corresponding  to  the  intransitive  root  tj?^,  see  secondary 
roots.  H.  0.  4,  127  gives  'W.^T.  in  its  original  sense  of  "  shaking", 

"quivering"  =  Skr.  ̂ ^w;  its  synonym  '^'^^^T,  which  H.  C.  also 
gives,  still  exists  in  H.  ̂ ^^^  or  "=g'ir^'^  or  ̂q'^^'^  or  -^wr^^rT^, SJvJ  v.*\J  \J\J  VjVj 
&c.,  "  he  is  fidgety." 

191  ■qrr^  .y2mp  ==  Skr.  5W  sJiaJce,  Causal  ̂ ?fr^i}f5T,    Pr.  ■qfT^'?;  or  VI.  cl. 
■RiT^'?; ,  H.  "qri^.  Probably  connected  with  root  No.  189  ;  H.  0. 
4,  ]98.  232  give  ■qri^T;  as  an  other  form  ■qrT#?;;. 

192  f^'S  he  jmid  off,  he  discliarged  =  Skr.  %R-^,  X.  cl.  f%?5ft}t>r,  Pr.  fqrr?:; 
(H.  C.  4,  177,  said  to  be  = '^W^"  cease",  "  decline"),  H.  fqr^j 
cf .  R.        and  ̂ 3  . 

193  ""^^  or         expand,  increase,  he  hroTcen,  he  dispersed  =  Skr.  ̂ z, 
Passive  ̂ ^J^,  Pr.  w^x.  (Vr.  8,  53.  H.  C.  4,  177,  where  it  is  said 

to  be  a  substitute  of  in  the  sense  of  "  being  broken"),  H.  "qis 
or  "qi^.   See  No.  194. 

194  or         hlossom  =  Skr.  ms,  VI.  cl.  ̂ zffT,    Pr.  TRf?;  or 
(Vr.  8,  53)  or  t^g^  (H.  C.  4,  387  whence  Skr.  E.  w  adopited), 

H.        or  •tp^.    See  No.  193. 
195  "^"^  or  f^xturn,  move  round  —  Skr.  xtIt  +  \,  II.  cl.  xf'^ffr,  Pr.  "^T?; 

or  •^TT  (with  change  of  xr  to  qi  and  of  ̂ ^"^  to       as  in  ̂ T^T  for 

19G  "qs^  spread,  he  dispersed  =  Skr.  %fi^,  X.  cl.  ̂ ^^^fjT,  Pr.  "^^^  or  VI. 
cl.  (H.  C.  4,  358 ;  in  H.  C.  4,  177  the  simple  form  f-^w^  is 
given  as  a  substitute  of  ̂ w)  or  (whence  Skr.  11.  "$^), 
H.  See  Nos.  189,  192,  193 ;  the  original  meaning  "  split", 
hence  "  expand",  may  change  either  to  "  increase"  or  to  "  decrease", 
to  growth  or  to  decay. 
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197  -^r  =  Skr. -sr-^^  ,  VI.  cl. -srs^ffr,    Pr.  'W^^  (c£.  H.  C.  4, 
91),    H.         (for         =  tr^^). 

198  ■m^^ireak==Skr.  ^"^sr,  Causal  ̂ %r^^f?r,    Pi'-  '^T^  (H.  0.  4,  350)  or 
VI.  cl.  "^T^i;,  H.  T^T^. 

199  ̂ ^  ffO  aivai/,  escape  =         ^5T,  I.  cl.  gsifrT,    Pr.  '^^x  (Vr.  8,  47), 
H.  More  likely  from  root  or  from  Pass.  of  Skr. 
E.  SrT  . 

200  ■^oT  or  ̂ T5T  so?«)2f?  =  Skr.        Causal  Passive  gj^W,    Pr.  (H.  C. 
4,  40G),    H.       or  ̂ M- 

201  be  ensnared  =  Skr.  WW ,  Passive  ̂ lij^,    Pr.           (H.  C.  2,  26. 
4,  247),  H. 

202  '^'s  tv.  aud  intr.  twist,  divide  =  Skv.         Passive   ̂ ^3?,  Pr.  ■^f^, 
H.  wt. 

203  ̂ -^^  or  E.  H.  '^T'^          —  Skr.  IV ,  I.  cl.            Pr.  (Vr.  8, 
44),    H.  w^  or  E.  H.  Wl^\ 

204  sl'Sl"^^  enlarge,  com;plete  —  Skv.  ■g^,,  Causal  g^^f?r,   Pr.  ̂ T^T  or 
vi.  cl.   WfT^?:,    H.    W^lt.    (T.  V.  3,  1.  132   has  -^rfrY^^  = 

205  sJiow,  relate  =  8ki'.  grf,  Causal  ■^■^^rfeT,    Pr.  ̂ Tili'?;  or  VI.  cl. 

206  7ciU  =  Skr.       (or  WTV_^ ,  I.  cl.  Pr.  H.  '^w. 
207  W«T  be  made  ~  Skr.        Passive  gsjj^,   Pr.  w?;,   H.         In  Sindhi  it 

means  "  ffo,  cojne,"  cf.  the  Magadhi  ̂ ^f^  (H.  C.  4,  294)  which  the 
Prakrit  Grammarians  derive  from  the  Skr.  R.  '^51  go  or  become. 

208  W'?;  wwrry  =  Skr.  5,  V.  cl.  SWlfw,  but  also  I.  cl.  Pr.  -g?;^  (Vr. 
8,12),    H.  WT. 

209  ̂ fx^^  or  w?;^  rain  =  Skr.  i^,  I.  cl.  ̂ nfif,    Pr.  ̂ ir^i;  (Vr.  8,  11.  ; 
perhaps  denom.  of  ̂^),    E.  H.  ̂ f^^  or  W.  H. 

210  w^  burn    -  Skr.  'sq^,  I,  cl.  ̂ ^TcT,    Pr.  (H.  C.  4,  416  g^fff), 
H. 

211  dwell  =  Skr.        I.  cl.  -^^Trf,    Pr.  "^^T,  H. 
212  ̂^_^Jlolv=^  Ski:  ̂ ,1.  cl.  -g^frr,    Pr.         (H.  C.  1,  38),    H.  wf.  The 

root  w^"^  glide  happily,  be  diverted  is  a  passive  or  intrans.  of  a 
causal  W'^^T^^  formed  like  fif^ra;  from  drinJc. 

213  ■^rs?  recite,  read ;  see  secondary  roots. 

214  ̂ ^Tap  loish  =  Skr.  -gfw,  I.  cl.  -^T^frT,  Pr.  ̂ fWT  (T.  V.  3,  1.  133),  H.  mw. 
215  ̂ ji bind  =  Ski.  ̂ JtK..  cl.  w^rfrT,  Pr.  VI.  cl.  -gt^i;  (H.  C.  1,  187), H. 

^216  WT^^or  WT\  Icindle,  liglii~Skx.  Causal  s^T^^rfrr,  Pi'.    '^T^T  or 

^TT^,  W.  H.  c|T^  or  E.  H.  ̂ T.  ̂See  No.  210. 
217  WT?[  p«/2(Mje  =  Skr.  ̂ T^,  X.  cl.  ̂ mf?r,    Pr.  -^fT^T  or  VI.  cl.  -grei;, H.  wit. 
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218  ft^  Z»e  soW  =  Skr.  f%--^  seZZ,  Passive  fg'^?!-^,   Pr.  f^^^  or  f^lKi;, 
H.  ft^  (see  Vr.  8,  31.    H.  C.  4,  240,  where  however  the  form 

is  given  as  act.  trans  ;  in  the  moderns  it  is  intrans.  or  pass., 
and  the  trans,  root  is        of.  No  242. 

219  f^3]^  or  E.  H.  f«i3IT  he  at  variance,  he  spoiled  —  ̂ \iY.  f^-'^'S  ,  I.  el. 
f^Vs^,    Pr.  (cf.  H.  C.  4,  112),    H.  f^Jll  (for  f^Jlt).  See 
No.  46. 

220  f^3IT^  make  discord,  spoil  =  .Skr.  f^-?r3;,  Causal  f'^^rs^ffT,  Pr.  f^JiT'i'?; 
or  VI.  cl.  f^sirei;,    H.  f^ili^  (for  f^siT"!').    See  No.  54. 

221  Twm\  reflect  = '^kv.  f^-^X^,  Causal  ft^[^gf?r,    Pr.  f^'^r^i;  or  VI. 
cl.  H.  f^^K. 

222  f^^T  scatter  =^\\:  f^-^,  IX.  cl.  feiwtw,    Pr.  1.  cl.  (c£.  No. 

102),    H.  f^^T.  ' 
223  f^^TT  drive  moay  =  Skr.  fg-^,  Causal  f^^T'T^ffT,    Pr.  f^^T^T  or  VI. 

cl.  ft^t?:^,    H,  f^^fT.   See  No.  102. 

224  f^WT  ffrant  =  Skr.  fg-fr,  I.  cl.  f^H^frf,    Pr.  f^ffKT.,    H.  f^WT, 
225  f^^IT  tr,  spread  =  Skr.  f^-^,  Causal  f^WT^^frf,    Pr.  f^^T^^  or  VI. 

cl.  fsrsj[K:i;,  H.  f^??K. 

226  f^K.^'3_^'mock  ;  see  secondary  roots. 
227  f^^^  or  f^^^^   see,    he  confused  =  Skr.  f^-^^,  X.  cl.  f^^'^^f?!', 

Pr.  fg^^^  or  VI,  cl.  f^^,^^,    H.  f^^t  or  (corrupt)  U^^. 
228  f^^3I  intr.  separate  =  Ski:  R-^3T,  Passive  fw'^J'^  (with  active  sense), 

Pr.  f^^^x  (cf.  Vr.  8,  52),    li.  T^^^. 

229  fw^I,  ascend  =Skv.  f^-^q,  I.  cl.  f^^ffrf,    Pr.  f^W^T?   H.  ft^Ji  (for 

230  f^^^^  he  pleased  =  Skr.  f^-^\,  I.  cl.  f^^^frT,  Pr.  f^^Qi;,    H.  ft^t. 
231  f^^T\  tr.  and  intr.  disperse,  vanish -—  Skv.  fg-'^.  Causal  f%wq^f<T, 

Pr.  f^iW^T  or  VI.  cl,  f^^f-ei^,    H.  f^^T^. 
232  enjoy  one's-seJf=^  Skr.  f^-^  ,  I.  cl.  fcj^^f^,  Pr.  U^\\  (H.  C.  4, 

259  where  it  is  said  to  be  a  substitute  of  Skr.  •^ft^foT),    H.  f^J^T. 
233  f^^T3  or  f^^i  leave,  spend —Skr.  f^T-^T,  III.  cl.  i^^^lffT,    Pr.  I, 

cl.  f^'^I^i;  or  f^T???:  or  (contr.)  f^T^T?:,  H.  ft-^T^  or  f^^T^^; 
cf.  Vr.  8,  26, 

234  fk^xforff^t^Skv.  U^,  I.  cl.  f^wTrf,    Pr.  f^^TX  (cf-  H,  C.  4,  74), H.  f^^r. 

235  ft»ff  tear,  hrealc  up  =  Skr.  fn^,  Passive  f»q?g^  (used  actively),  Pr. 
r»^X,  H.  ft^  (for  w^^,  with  aspiration  transferred  ;  see  my 
Comp.  Gramm.  §  132),  or  perhaps  Skr.  WW,  IV.  cl.  f^^frr, 
Pr.  U^w^,    H.  ft^. 

236  ftrf  pass  ;  see  secondary  roots. 
237  ffff  or  f^Tf  choose  =  Skr.  ft,  IX.  cl.  ftwifrf  or  fm\fii,    Pr.  VI.  cl, 

ft^lt-?;  or  T^WX,    H.  ft^  or  f^^. 
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238  le  extimjuislied  =  Skr.  f^-^-'^,  I.  cl.  ̂ ig'^Tgffr,  Pr.  '^TaSf ̂   or 
-^T^^lii:  (or  f  o),    H.  See  Weber  Spt  p.  32.* 

239  ̂   or  -^^^  dive,  sink  =  Skr.  VI.  cl.  ̂ ^ffT    Pr.  ̂ fi:  (H.  C. 
4,  101),    H.  ̂ §  or  ̂   or  W.  H.  transposed  or 

240  ie  extinffuisJied  —  8ki\  f=f-'^T-Srf  come  to  an  end,  I.  cl.  stt^^W, 
Pr.  ■^,^Tii;or  ■^TWi;  or  ̂ t?^,  H.  Compare  H.  =  ̂ f^^T 
lic/ht,  lit.  wiclc. 

241  W^JX gather,  sweep      'Skr.  f^-^^-f,  Causal  W^'^RqllT,    Pr.  %^t^?; 
or  VI.  cl.  ■ii'^T^i:.    H.  ̂ ^TT. 

242  ̂   understand  =  Skr.    g^^,  IV.  el.  Pr.  'K'^X  (Vr.  8,  48), 
H. 

243  sell  =  Skr.  c/«e«^,  VI.  cl.  f^^fw,  Pass.  "^^^  (used  actively), 

Pr.  •a^  (H.  C.^4,  419,  T.  V.  3,  3.  4,  transl.  ̂ ^^^^  ?),  E.  H.  t^  ; 
or  perhaps  Skr.  f^r-'^fiT  +  \   spend,  II.    cl.  W^t?r,   Pr.  ̂ i'?;  or 

244  I'S'^  surround  ;  see  secondary  roots. 
245  or  sit  =  Skr.  ̂ tr-fg?^,  VI.  cl.  ̂ ir'^^ffT,  Pr.  ̂ ^f^^T 

H.          or         (with  loss  of  initial  ̂ ,  see  my  Comp.  Gramm. 

.  §  173). 246  soiv  —  Skr.  -^q,  I.  cl.  ■^^t^,  Pr.  or  (formed  like  ̂ Rl^ 
of  ̂ cr ,  H.  C.  1,  64),    H.  ̂ R. 

247  immerse  =  Skr.  5^,  Causal  trg'sjffT,  Pr.  WT^i;  or  VI.  cl.  ̂ T^. 
H.  ̂ T■^. 

248  tl^^^  or  ̂ ^r^  or  ̂ -^j^  call  =  Skr.  g^,  Causal  ̂ ^gf?r,    Pr.  tl^li?: 
or  VI.  cl.  %wrai:,    H.  tr^rf',  &c.    See  No.  249. 

249  ̂ T^_^  lolieedle  =  Skr.  ̂ 'Sf ,  Causal  ̂ T^^fff,    Pr.  ̂ 1^%  or  VI.  cl. H.  WTW. 

250  il^^  speaJc  =  Skr.        I.  cl.  ̂ frf,    Pr.  iiwr    (H.  C.  4,  2.)  or  il^^ 

(C\v.  99),    H.  ̂T^.    (cf.  No.  245  '^\  =  so       =  ̂ T^J.f 
*  The  simple  root  would  form  Pr.  'liTWr  and  contracted  'fiT?,  after  the 

analogy  of  ̂ T^?;,  'S]^  from  WT,  ̂ ^^^  or  'fiTT  from  ̂   (Vr.  8,  26)  ;  this  is  horn 
out  hy  Pali  W^lfw,  and  hy  Pr.  f^^VRT?:  (h.  0.  2,  28  =  Skr.  f^-^T^jfrT)  ;  but  in 

compounds  the  Pr.  form  might  he  or  just  like  °^Xov  ""SK  in  "^f?^, 

form  ̂ rr+ W  (H.  C.  4,  17)  ;  thus  we  should  have  regularly  'aTaTifii:  or  (as  o  is  short 
before  a  conjunct)  5'5Hf?^. 

t  Tliis  root  is  usually  connected  with  Skr.  by  Prakrit  Grammarians,  see  Cw. 

p.  99,  where  ̂ l^^or  '^l'^,  of  root^"^^,  is  mentioned  as  an  analogous  formation.  Now 

the  latter  is  derived  ft'om  the  passive  *f  ('^^■^),  in  an  active  sense,  as  appears 

fromH.  C.  4,  161.  Similarly,  I  am  inclined  to  derive  'il^  from  the  passive  "^^f*  (for 
H??^  of  root  si),  used  actively.  The  conjunct  ̂   becomes  W,  as  in  iTWW  =  *T^T^, 
^T^JI#  =  ̂|fi«1T§  (Vr.  3,  21). 
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251  eat,  devour  =^Skr.  I.  cl.  ■^■^Tr(,    Pr.  VT^C,  H. 
252  V(«T  ivorship  =  Skr.  W5r,  I.  cl.  w^fw,    Pr.  *f«i^ ,    H.  «5T. 

253  or  viisr  j^ee  =  Skr.  vi'oT  Passive  vr^^  (used  actively), 
Pr.  V^T,    H.        or  vit;^. 

254  *}5T  ire«7c Skr.        VII.  cl.  i^rff^,  Pr.  VI.  cl.  vmx,  (H.  C.  4,  106), 
H.  vr^. 

255  *?5f.  si^m/c  =  Skr.  ̂ Tiir,  I.  cl.  v^fff,    Pr.  ̂ -^^  (H.  C.  4,  239),  H. 
256  *fT^//  =  S]ir. -Jf,  ifl.  cl.  f^*lf^  and  I.  cl.  *qx:fw,    Pr.  (c£.  Spt. 

288  ̂ TtffT  ),    H.  VTT. 

257  or  revolver  Ski:  I.  cl.  '^frfw,  Pr.  VTI'?;  (B..  C.  4, 

161)  or          (cf.  H.  C.  4,  401),    H.      or  '^R.    See  No.  134 or  ̂r. 

258  \i\Jloat  =  Skr.  ■)s:''is,  I.  cl. -jj'-jtw,    Pr.  vi^^,    H.  vi^. 
259  vn^^  see  =  Skr.        X.  cl.  WT^^I^,  Pr.  Wlf;?;  or  VI.  cl.  «t^^,  H. 

260  vij^  appear  =  Ski\-»\J3^,  I.  cl.  WT'SW,    Pr.  wre^  (H.  C.  4,  203),  H. 
vre.  Pr.  has  also  the  form  ftr^?^  which  is  preserved  in  the  Hindi 
root  fir^^  dazzle. 

261  le  affiicted  =  Skr.  fii^  Irealc,  Passive  fvi^w,  Pr.  f^TOTi^, 

EL  w^^.  See  No.  234.  Or  from  ajjiict,  Pass,  '^^ij^^, 
Pr.  ̂ fvi^^,  H.  (with  loss  of  %  see  my  Comp.  Gramm. 

§  172). 

262  'w'f^r  he  wet ;  see  secondary  roots. 
263  vsr  eat  =  Skr.  W5f,  VII.  cl.  ̂ lTr%,    Pr.  VI.  cl.  (H.  C.  4, 

"  110),    H.  V^. ^ 
264  ̂ ^^fy;  see  secondary  roots. 
265  i}^  close,  for        with  transposed  aspiration,  see  No.  244. 

266  meet,  visit  =  Skr.  ̂ fvi-^^;,  I.  cl.  '^■jq^frf,  Pr.  ̂ ,5Vlli;,  H.  vj^ 
(with  loss  of  initial  ̂   ;  and  with  ̂   for  \  ;  see  my  Comp.  Gramm. 
§§  148,  172). 

267  Tl'q  he  raised  up,  he  made,  he  stirred  tip,  he  excited  =  Skr.  ■fl^  or  , 
Passive  ̂ '^^w  ,  Pr.  JT^i;  (H.  C.  4,  230  where  it  is  referred 
to  the  Skr.  root  ),  H.  Tf^.  From  it  are  derived  many 

Hindi  nouns,  all  meaning  lit.  "  an  erection",  TiT^T  or  or  ?T^T»r 
or  fl^T^r  a  large  hedstead  or  stage,  ̂ rf^^  a  small  hed,  stool, 

droivsiness ;  also  many  secondary  roots,  as  TI^JT'^  creaJa 
in  the  joints  (as  a  bedstead,  &c.),  creah  or  pain  in  the  joints, 
T^^T^  luinlc,    W^^^  or  he  jidgety,    he  perverse,  feel 
nausea. 

268  ̂ '3T  clean  -    Skr.  ̂ sf,  II.  cl.  ??Tfi  and  I.  cl.  is^f^f,  Pr.  (whence 
Skr.  R. -fiar  X.  cl.),^   H.  iit. 

269  f\-<£^  cover  =  Skr.        ;  see  secondary  roots. H 
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270  TT'T       propitiated  =  ̂ \v.  JT^r ,    Causal   Passive  Trr^JJ^,    Pr.  wg-?;, 
H.  -fl^.    See  No.  277. 

271  iTT  ̂ //e  =  Skr.      VI.  cl.  f^W,  l>ut  Vedic  also  I.  cl.  ?JTf?r,  Pr. 

(Vr.  8,  12),  H. 
272  ruh  -  Skr.  s?^,  IX.  cl.  ̂ J^rfrT  Pr.  VI.  cl.  T?^^  (Vr.  8,  50), 

H.  ?r^. 

273  clturn  —  Skr.         I.  cl,  IJ^TrT,    Pr.  ̂ '^^  (cf.  Dl.  53),    H.  fi^. 

274  asJcfor  =  Skr.  ■flTjf ,  X.  cl.  TiT^^f^T  and  I.   cl.  ■flT^ffT,  Pr. 
(Spt.  71),    H.  fi-^.    Cp.  Sir.  E.  ■JJil,,  IV.  cl.  -sa-JJlfrr,  which  would 
give  the  Pr.  'H'SI^  equally  well ;  but  the  denom.  E.  ■flT'f  is  the 
more  probable  source,  as  Pr.  and  Gaud,  have  a  preference  for 
denominative  verbs. 

275  ̂ P5T  scour  =  Skr.  flTsf,  X.  cl.  ?rr5T^f(T  (or  E.  's^ST,  X,  cl.  iTTSfaffr,  see 
remarks  on  No.  274),    Pr.  ii^^  or  VI.  cl.  "^^iT,,    H.  wm. 

276  ̂ J\ov        ruh  =  Skr.        IX.  cl.  ̂ f;Tffr  or  I.  cl.  ̂ ^ftf,    Pr.  fTfi; 

(H.  C.  4,  126),    H.  ̂'rt  or  wt. 277  honor,  heed  =  Skr.  ?T»r,  Causal  ̂ m^jftT,  Pr.  JJT'^i;  or  VI.  cl. 
^T^^,    H.  5JT^,  See  No.  270. 

278  W\  or  «rTiT  measure  =  E.  ?Tr,  Causal  Passive  Tliniw  (used  actively), 

Pr.  ■JJI'it!^,  H.  ?1T^.  The  form  «nTT  is  either  a  mere  corruption  of 
^J\,  or  it  may  be  similarly  derived  from  the  Causal  Passive  'gTCJl^ 
(of  root  ̂ t),    Pr.  ̂ m^,    H  «rif  • 

279  JTTT  lent,  kill  =  Skr.  ̂ ,  Causal  ?TK^f?r,    Pr.  (H.  C.  4,  337) 
or  VI.  cl.         (H.  C.  3,  353),    H.  TfTT. 

280  ffl^  meet  =  Skr.  ffl^  ,  VI.  cl.  ffl^frf,    Pr.  ffj^  (H.  C.  4,  332), 
H.  f??f . 

281  fil^^  le  piolverised  =  Skr.  i?^,  VI.  cl.  '^nfH,    Pi'-  f^^T,   H.  fl?^. 
282  or  ivink  =  Skr.  1^t^  ,  future  ̂ ^fir  (  used  in  sense  of 

present),  Pr.  fi'^x  or  fiT=^![;,  H.  or  (corrupt)  See 
introductory  remarks  pp.  37 — 40,  and  No,  175. 

283  'H^'W  or  rub  =  Skr.  ̂ oT,  II.  cl.  -ilifs:  or  I.  cl.  'sJlffT,    Pr.  ffl'^^, 
H.      ̂   or  ̂rY^. 

284  ̂ "^^  shave  =  Skr.         I.  cl.  ̂ ^frr,  Pr.  "ri^^  (H.  C.  4  115),  H.  -B^t. 285  steal  —  Skr.      ,1.  cl.  7i^f<T,    Pr.  ̂ ^T  (T.  V.  2,  4.  69),    H.  ̂t. 

286  ̂  T"^  allure  =  Skr.  fi'^ ,  Causal  ̂ r^qffT,    Pr.  ̂ T^?;  or  VI.  cl.  ̂ TR^, 
H.  -^if . 

287  heej},  place  =  Skr.  I.  cl.  'C^flT,  Pr.  (H.  C.  4,  439), 
H.  ̂ t. 

288  intr.  he  made  or  tr.  make  =  Skr.  maJce,  Passive  (used 

actively),    Pr.  (cf.  H.  C.  4,  422,  2'3  X^T^.     Spt.  363 =  ̂ ^rr),  H.Kit. 
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289  roam,  enjoy  —  Skr.  I.  cl,  -J;^^,  Pr.  (H.  C.  4,  1G8), 
H.  KM.  ^ 

290  'C^  stop,  remain  =  Skr.  t"^,  Passive  Pi"-  H. 
(for  ^ 

291  ?:T5r  ie  adorned  =  Skr.        or  T^,  IV.  cl.  K'mfn,  Pr.  K^X,  H-  TT^ 

292  or  tt\cooJc  —  Skr.  rw,  Causal  KI^frT,  Pr.  ̂ ^ii;  or  VI.  cl 
H.  f  1§  or  (corr.)  ^ 

293  fc^^  le  vexed  =  Skr.  f^\,  IV.  cl.  (or  Pass.)  ft^^,  Pr.  f^^T,  H.  Tkm- 

294  ̂   he  aqreealle  =  Skr.  -^^j  Passive  Pr.  (H.  0.  4,  341), 
H. 

295  ̂ tr  intr.  he  fixed,  stop  =  Skr.         Causal  Passive  TIQJ^,    Pr.  xm\ 

or  ̂ ■tq^,    H.  •^f'. 
296  or  he  aminj  =  Skr.  -i?^^,  IV.  cl.  ̂ ^f^,  Pr.  or  ̂ ^gi;  (Vr. 

8,  46),^  H.  ̂ 1  or  W;  cf.  No.  302. 
297  or  or  t!^  or  ̂   ̂   trample  on,  probably  a  corrupt  spelling 

of  the  foUowing,  No,  298"^ 298  ̂ Wor^Vor  -^-Tf?  or  TT'^f  enclose,  r est j^a in  =  S^r.  '^^j  VII.  cl.  ̂Tirif^, 
Pr.         (Vr.  8,  49),    H.        or       or  f  :t  or  Tit. 

299  T31  creep  -  Skr.  f^JI,  I.  cl.  RjlffT,  Pr.  U^x.  or  (H.  C.  4,  259), 

H.  T^'. 
300  loeep  =  Skr.  II.  cl  XTf^frT,  Vedic  also  VI.  cl.  Pr.  -^g^ 

(H.  C.  4,  226.^238)  or  (Spt.  3L1)  or  I.  cl.  tt^)^  (H.  C.  4, 226.  238)  or  TT^?:  (K.  I.  4,  69),    H.  Tft  or  TT^. 

301  roll,  plan  =  Skr.  I.  cl.  -^f^fw,  Pr.  ̂ T^i;,  H.  ̂ T^.f 
See  Nos.  313,  314. 

302  Xl"^  he  anpy  =  Skr.  ■^\,Yedic  I.  cl.  thItt,   Pr.  frei;,    H.  ̂ re  ; cf .  No.  296. 

303  see  =  Skr.         I.  cl.  -^^"H,    Pr.  ̂ ^r,  H. 
soil        he  applied  =  Ski:  ̂ 31,  Passive  "^m^,    Pr.  w^X  (Vr.    8,  52), •^T  ̂  H.  ̂ Ji. 

305  ̂ ^or  ot;er  =  Skr.  ■^g,  I.  cl.  -^^ffT,    Pr.            H.  -^g 
or  ̂ q. 

306  or  E.  H.  ̂ fT  dispute,  ficjlit  =  Skr.         X.  cl.  W^fH,    Pr.  '^ii; 

*  Tlio  derivation  is  somewhat  obscure  ;  but  it  can  hardly  be  referred  (as  Bs. 

Ill,  40)  to  the  Skr.  root  't;'^  which  has  a  very  different  meaning  "  desert".  The 
derivation  from  is  supported  by  the  Slaratlii  form  =  'a.  On  the  change  of 
'a  to  ̂ ,  see  my  Comp.  Gramm.  §  116. 

t  There  is  a  largo  number  of  Skr.  roots,  all  closely  connected  in  meaning  ;  viz. 

TT^,  tjg;  ̂ e,  ^TIT,  &c. 
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or  VI.  cl.  ̂ v^,  W.  H.  ̂   or  E.  H.  ̂ T. 

307  or  ̂ ^3^  shine,  he  fit  =  Skr.  ̂ fj,  I.  cl.  ̂ ^fw  or  X.  cl.  ̂ 're'^^fTl^ 
Pr.  ■^'91;  or  ̂ Tg'?;,    H.        or  ̂rt. 

308  ̂ \find,  avail,  get  on  well  =  Skr.  ̂ w,  I.  cl.  ̂ vr^,   Pr.  '^^^  (H.  C.  4, 
335),    H.  ̂i. 

309  ̂ -^^feel  asJiamed  =  Skr.  I.  cl.  ̂ ^f?r,    Pr.  (H.  C.  4, 

103),    H.  ̂ TW  
^ 310  tvrite  =  Skr.  f^^,  VI.  cl.  f^'afw,  Pr.  f^^,  H.  1%^  The 

ordinary  Pr.  root  f^'^  (H  C.  1,  187  f%l^)  does  not  exist  in 
Hindi. 

311  T^\ie  smeared  =  Skr.  f%<T,  Passive  1%^^,    Pr.  f%"cc!^.  H. 
312  or  #T  mmr  =  Skr.  f^tr ,  VI.  cl.  f^JqfrT,  Pr.  f^if^  (H.  C.  4, 

149),  H.  or  %q.  As  to  the  change  of  to  ̂ ,  see  my 
Comp.  Gramm.  §  148. 

313  roll  =  Skr.  ,  VI.  cl.  ̂ ^fcT,  Pr.  H.  See  Nos. 
301,  314,  317. 

314  roll  —  Skr.  '^cr,  VI.  cl.  W^Tti,    Pr.  ■^'^T,  H. 
315  or  rob  =  Skr.  or  ̂ 3"  I.  cl.  -^^fw  or  ̂ iiqirT,  Pr.  -^^T  or 

^3T,    H.       or  ̂ 3. 

316  ̂   take  =  Skr.  ̂ w,  I.  cl.  ̂ HW,    Pr.  '^'^  or          (H.  C.  4,  238), 
H.  ■^5}  or        The  syllable       is  contracted  into  %  ;  similarly 
speah  is  sometimes  pronounced  ̂ ,  and       hear,  ̂ . 

317  %r3:  roll  ahout  =  Skr.        VI.  cl.  ̂ sjfrT,    Pr.  (H.  C.  4,  146 

in  the  sense  "rolling  about  in  sleep"),    H.  ■^73'. 
318  %H  be  enamoured  =  Skr.  '^H,  IV.  cl.    '^Jifni,    Pr.  '^^vit  (H.  C. 

4,153),  H.  -^re.  As  to  the  change  of  ̂   to  ̂ T,  see  my  Comp. 
Gramm.  §  148. 

319  ̂ TT  surround  -    Skr.      Causal  ̂ r^^ffr,    Pr.  ̂ TT^  or  VI.  cl. 
H.  gi^. 

320  ca«==Skr.  'S!;^,  Passive  (used  actively),  Pr.  '^i;  (Vr.  8 
52),  H.^^. 

321  or  ̂ '^TT,  (or  ̂ mx)  destroy  =  Skr.  ̂ 51;^,  Causal  W^^fw, 

Pr.  ■^'?T\^  or  ̂ 'siRT  (cf-  H.  C.  1,  264)  or  VI.  cl.  ̂ ''^Tx:!:  or 
^giX^,    H.    ̂ 'EJK   or  ̂ ^TT    (or  ̂5TTT).     Or  a  denominative  of 

322  ̂   co//ec^  —  Skr.  ̂ ^-f%  Passive  ̂ ^^ff  (used  actively),  Pr. 
(cf.  I-I.  C.  4,  24  L  ̂ ^^)  or  VI.  cl.  (as  ̂ 1%  for  ̂ i^),  H. 

323  or  be  eomUned  =  Skr.  ̂ ^i^-^T,  Passive  (used 
actively),  Pr.  or  VI.  cl.  (like  and  ̂ fT),  H.  W 
or  (corr.) 
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324  or  rot  ==  Skr.  (or  ),  I.  cl.  ̂ ^fw,  but  Vedic  also 
Wf^T,  Pr.  (H.  C.  4,  219  ;  in  Vr.  8,  51  it  is  ascribed  to 

T^^),    W.  H.       or  E.  H. '^T. 
325  persecute,  torment  =  Skr.  ̂ ^-rfT^,  Causal  ̂ ^Ttf^ifiT,  Pr.  ̂ frr^T 

or  VI.  cl.  ̂ rT!^,    H.  ̂ m^. 
326  lealc  =  Skr.  I.  cl.  ̂ s^^,  Pr.  H.  As  to  elision 

o£  the  nasal,  see  my  Comp.  Gramm.  §§  143,  146.    See  No.  853. 

327  ̂ «T^  or  ̂ =?T^  or  ̂ ?1T^  sustain  =  Skr.  -gi^-JJ,  Causal  ̂ 'Wrc^frT,  Pr. 
^viT^^  or  VI.  cl.  ̂ WTTT     H.  '^VfT^,  &c.    Or  demon,  root  o£  ̂ ■^[^. 

328  ̂ ^^^^\\  he  contained  =  Skr.  ̂ ^i-^TuT,  V.  cl.  -^HrHlfw,    Pr.  X.  cl.  ̂ Tfli^ 
H.  C.  4,  142)  or  VI.  cl.  ̂ W^i;,    H.  ̂j^rrt     See  No.  172. 

329  ov^f\m  imderstand—'&'k.v.  IV.  cl.  ̂ M^^^,  Pr.  ̂ '33?^^, 
E.  H.         or  W.  H.  ̂5]^.   See  No.  242. 

330  issii.e,  he  ended  =  Skr.  I.  cl.  ̂ g^f^r,  Pr.  (Vr.  8,  12), 
H. 

331  ̂ TT^  commend  =  Skr.  ̂ T^T,  I.  cl.  -^sj^,    Pr.  (H.  C.  2,  101 
bas  ?).    H.  ̂ ^T^. 

332  W  pierce  =  Skr.  -j^^or  ̂ -^j  I.  cl.  -SJ^frT  or  ̂ ^rfw,  Pr.  '^i;.  H 
333  ̂ giT  or         or  ̂ flTT  prepare  =  Skr.  Causal  ̂ qrr^«i!ffr,  Pr. 

WK:^  or  VI.  cl.  H.  ̂ >TT,  &c. 

334  endure  ='&]iv.        I.  cl.  Pr.         (H-  C.  1,  6),  H.  ̂ t. 
335  arrange  =  Skr.  +  f ,  I.  cl.  ̂ %KTr^,  Pr.  ̂ ^r^^  (H.  C.  4, 

259  =  Skr.  ̂ S^TfrT,  in  H.  C.  4,  82  also  BT=?TT),    E.  H.  ̂ '^t. 

336  settle  ='Sk\\  Causal  ̂ T^I^f^T,  Pr.  '^T^i^  (c£.  Spt.  188  ̂ T^^) 
or  VI.  cl.  ■^J^\  (cf,  Spt.  260  ̂ T^^),  H.  ̂ TV.  The  form  ̂ T'f  does 
not  occiir  in  Hindi. 

337  accomplish  =  ̂ k\\  %,  Ga.\xsdl'^\-K'^Tr{,  Pr.  or  VI.  cl.  ̂ R?; 
H.  '^IT.* 

338  ^/erce=:Skr.  "Sf,  Causal  ̂ K?ffrr,  Pr.  ̂ TT?;  or  VI,  cl.  ̂ n,^; 
H.  ̂ T'^.    Or  from  Causal  of  -sj;-^,  see  No.  332. 

339  threaten,  distress  =  Skr.  ̂ *T,  Causal  ̂ ^fw,  Pr.  or  VI.  cl. 

^^i:  (H.  C.  4,  197  where  however  it  is  =  -^ffw),    H.  -^i^. 
340  sm=  Skr.  fg^^,  IV.  cl.  ftgjfrr,  Pr.  VI.  cl.  1%^^  or  fg^^,  H. 

H.  C.  4,  230  gives  1%=^?;  which  would  be  €1"^  in  H.,  but  it  does 
not    exist  ;   there  is,  however,  another  reading  fw^T!)  H. 
which  does  exist,  see  No.  342. 

341  ft^_  learn  =  Skr.  fw^,  I.  cl.  f«^^.  Pr.  f^^?  (cf .  Spt.  353),  H 
342  ft'^^  or  ff or  ft\  irrigate  =  Skr.  fg=^,  VI.  cl.  feiffr,    Pr.  f^^^, 

*  The  root  means  also  "polish "  (by   rubbing,  striking) ;   perhaps  this  is  the 
mentioned  by  H.  C.  4,  84  as  equivalent  to  the  Skr.  '^f'^^ffT, 
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(H.  C.  4,  239)  or  ffr^^  (H.  C.  4,  230),  H.  'I  or  €tt  or  (eorr.) 

fft  (cf.  Vr.  2,  41  ̂ Tio  =^-a.,  Ls.  199.) 
343  €W  exude,  sweat  =  Skr  fi^^,  IV.  cL  f^'^gfrT,    Pr.  f^m\  (H.  C.  4, 

224),   H.  ft^.   See  also  No.  344, 

344  seetlie,  loil,  exude,  sweat  ̂ zSkv.  ̂   (or  ̂ t),  Passive  ̂ WH",  Pr. 
fg^^,  H. 

345  be  received  (as  money)  ie  liquidated  (as  debt)  —  Skr.  f?r.  Pas- 
sive Pr.  f^^X,  H. 

346  ̂ ^!T^^  adorn  =  Skr.  Causal  ̂ -STK^fffT,    Pr.  ̂ ^Ri;  or  VI.  cl. 

347  /^e«r  =  Skr.  ̂ ,  V.  cl.  ̂ ifrl,    Pr.  VI.  cl.  ̂ T!t^  (Vr.  8,  56), 
H. 

348  rcmemler  =  Skr.  ̂ ,  I.  cl  Pr.  ̂ fl^^  (Vr.  8,  18),  H.  ■^TTT. 
349  he  agreeahle  =  Skr.        X.  cl.  ̂ 'gqffr   Pr.  ̂ ^T^?;  (Spt,  169)  or 

VI.  cl.  ̂ ^ra^ ,    H.  ̂=?tI'. 
350  ̂ sj  smell  at  =  Skr.  '^T^WW,  I-  cl.  ■^JTlfa^'^ffr  or  II.  cl.  ̂ WT"SrTffT, 

Pr.  ̂ ^T^X  or  VI.  cl.  ̂ iTiWC,    H.  -^t.* 
351  siuell  -    Skr.  f^,  Passive  Pr  H. 

352  appeao'  =^k\\  IV.    cl   ̂ '=qfk,    Pr.  ̂ ^>1ii;,  (cf.  H.  C.  4, 
217),  H. 

353  ̂ ^  »T?/7«!!e  =  Skr.         Causal  ̂ s^-qf?!,    Pr.  f<j^i;  or  VI.  cl.  f4^^, H.        of.  No.  326. 

354  ̂ "^^  serve,  luorsliip  =  Skr.  ̂ "g  ,  I.  cl.  ̂ %    Pr.         (H.  C.  4, 
396),    H.        or       (with  eupbonic     ,  see  my  ComtJ.  Gramm. 

^§69).  ^ 
355  %T=^  regret,  meditate  =  Skr.  13^,    Passive  ̂ "^^    (used  actively) 

Pr.  ̂ ^i;,  H. 

356  $1'^  sliine,  lefit  —  Skr.  -ajvi ,  I.  cl.  -^TflW,    Pr.  ̂ T^^  (H.  C.  1,  187), 
H. 

357  ̂ Tq^  deliver  =  Slcr.  'g-i^-'^,  Causal  ̂ ffq^f^T,    Pr.  W^i;  or  VI.  cl. 
^i^Tq^,    H.  -^fq.   See  No.  3i9,  footnote. 

358  Icill  ==  Skr.      ,  II.  cl.  ̂ f^fi,  but  Vedic  also  I.  cl.  "^^^fw,   Pr-  '^'''IT- 

(H.  C.  4,  418),  ̂ H.  ̂ t. 
359  tale  awaxj  =  ̂ \x.  f,  I.  cl.  Pr.  ■%w  (H.  C.  4,  234),  H. 

*  oirr  would  form  or  3^1:  in  Pr..  just  as  °\\  or         of  "^I ;  and 

would  contract  to  in  Hindi,  just  as  in  ̂   M  for  Pr.  '^fl'aj?:,  see  No.  357;  the 
intermediate  form  being  ̂ qHsr?"  (cf.  H.  0.  4,  397).  The  root,  however,  might  he 
derived  from  Skr.  fsjw,  I.  cl.  T^wRt,  Pr.  f^W?: ;  only  the  Hindi  ought  to  be  ; 

and  the  change  of  'f  to  ̂   would  be  very  anomalous.  (Dr.  E.  Mitra  La  his  vocabulary 
quotes  i  Jl^^RI^T^  ?  ). 
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3G0  =ffk:^,  or  "^^^  &e  glad=Q'k\\  ■%\,  I.  cl.  '^^frf,  Pr.  ̂ f^^  (Vr.  8, 
11;  perhaps  denom.  of  •^fc;^  = '^■l  Vr.  8,  62),  E.  H.  ̂ Ixt  or 
W.  H.  ̂ ^t.    See  No.  209. 

3Gl  '^^'^^  toss  about  ==  Skr.  (Causal  Passive  ̂ ^nzf^) ,    Pr.  ̂ ^i^ii;, 
H.  '^^q. 

362  ■^m  seream  =  ̂ \v.w,  I.  cl.  ̂ ^^^f^,    Pr.  VI.  cl.  =^^1^^  or  (contr.) H. 

363  or  ̂ re  laugh  =1  Skr.  I.  cl.  ̂ fw,  Pr.  (T.  V.  2,  4.  G9) 

or  "^^^  (Passive),    H.  '^t'  or  ^. 
SG4         or         lloiu  =■-  Skr.        Causal  TfTTT^-i1%,  Pr.  or  YI  cl. 

or  'tq^,    H.  '^TM  or  (corr.)  ̂ !"C{f. 
365  intr.  s7iff7t;e  —  Skr.  Passive  (used  actively),  Pr. 

H  ̂ if .    See  No.  68. 
366  f^^  intr.  shaJce  =  Skr.  ̂ ,  I.  cl.  WKf^,    Pr.  VI.  cl.  f^X%  or  f%^^, 

H.  f^f .  
' 

367  sacrifice  =  Skr.  V.  cl.  "E^^TrfT,  Pr.  VI.  cl.  ̂ f^-m^  or  S'?'!!:  (H. 
C.  4,  241  where  it  is  referred  to  Skr.  root  ̂ ),    II.  s^. 

368  f7?-i>e,  goad  =  Skr.  ^o,  Causal  ̂ ^qf?r,  Pr.  ̂ 'ix,  or  VI.  cl. 
W'SX,  H. 

369  %T  ie  .-=  Skr.  v^,  I.  cl.  vi^f^f,    Pr.  or  '^cj^  or         or  'tTi;  (H.  C. 
4,60),  II. 

Paet  II. — Secondary  Boots. 

Comp.  =  compound  root  ;  den.  denominative  ;  der.  =  derivative  ; 
N.  =  noun  ;  P.  P.  P.  =  jjast  participle  passive. 

The  Sanskrit  equivalents  are  not  given,  unless  when  they  actually 
exist ;  what  theoretically  they  might  have  been,  has  been  explained  in  the 

introductory  remarks  ;  see  also  my  Comparative  Grammar,  §§  351 — 354. 
Some  of  the  explanations  attempted  in  this  list,  are,  of  course,  only 

tentative  ;  a  few  such  have  been  indicated  by  a  mark  of  interrogation. 

1  comp.  le  liindered,   stopped  —  Skr.        +  li,    Pr.  ̂ 1"^?^  or H. 

2  comp.  ■^'^^R  le  raised,  rise  =  Skr.        +  Si,    Pr.  '^^W?;  or  'S^eR?', 
TT  ^  " 

8  comp.         V07iiit  —  Skr.  '^^-'^^i.  +  1),  Pr.  or  ̂ ^^i;,  H.  '^W^. 
4  comp.  or  vomit  Pr.  '^flWT  or  ̂ J?^, 

Ap.  Pr.  ■sf'l^^,    H.        or        (with  '^T  for         or  ̂ fl,  see  my 
Comp.  Crumm.  §  122). 
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5  der.  ̂ ^3^^  he  pulled  out,  slip  out,  a  passive  or  intransitive,  derived 
from  ̂ ^T^^,  see  No.  6. 

6  den.  '^^T^or         j;?fZ/  otct,  uproot  =  Skr.  P.  P.  P.  ■^t^ts,  Pr.  W^fT 
(c£.  H.  C.  4,  187),  H.  waif  (for  Wli",  with  transferred  aspira- 

tion, see  my  Comp.  Gramm.  §  132)  or  ̂ 5%^  (for  ̂ ^-g'  with  change 
of  a  to  e,  see  my  Comp.  Gramm.  §  148).    See  No.  13. 

7  den.  ̂ r^_  put  on,  dress  =  Skr.  ■vjqis,  I.  cl.  ■^q'i^^,    Pr,  ̂ T^f^. 
(c£.  H.  C.  4,  221),    H.  (contracting  ̂ li  to  ̂ t).  Probably 

from  a  P.  P.  P.  of  the  root  fg'Sj. 

8  comp.  crackle,  thunder  =  Skr.  ̂ 'k^  -}-  if,    Pr.  ̂ "f^?;  or  ̂ "f^l^, H. 

9  den.  ̂ .w^^  cam  =  Skr.  N.  ̂ « ;    Pr.  ̂ HT^T  or  ̂ ^igi;,  (H.  C.  4, 
111  has  ̂ T'JI^i;  and  gives  it  as  a  substitute  of  the  root  ̂ i^vriaf  ;  the 
a  is  shortened  to  a,  by  H.  C.  3,  ]50),    H.  W^^. 

10  comp.  he  painful,  he  pained  =  Skr.        +  If,    Pr.  ̂ ^^f  or 

H. 
11  der.  ̂ 5  he  cut,  a  passive  or  intransitive,  derived  from  root  ̂ T^r,  see 

primary  roots.  No.  27. 

12  der.  ̂ 'S'  he  pulled  out,  escape,  a  passive  or  intransitive,  derived  from 
root  ̂ Tf;.   See  No.  13. 

13  den.  crt^  'pull  out  =  Skr.  P.  P.  P.  US;   Pr.  (H.  C.  4,  187), 
H.  ̂ 1"^. 

14  comp.  i^^eR  or  ?H^^^  malce  a  tremulous  noise,  rustle,  rattle  =  Skr. 

+  U  ;    Pi'-  ̂ ^'^T  01'  H.  55^^  or  'a^^.    There  is  also 
a  reduplicated  root  'a^^  or  of  the  same  meaning.  They 
also  occur  in  Marathi  and  Panjabi.  The  primary  meaning  of  the 
root  is  ;  slip  ov  glide  along  loith  a  sound ;  this  is  preserved  in  the 
Marathi  ^a?:^  or  which  is  used  of  the  running  of  a  stream, 
or  the  crashing  of  a  boat,  dragged  over  gravel,  &c.  The  simple 
root  1^  occurs  in  Marathi  with  its  original  meaning  he  shed, 

fall  off;  also  in  Panjabi,  where  however  it  has  become  transitive, 
carry  off.  The  change  of  ̂   or  to  ̂   or  ̂   is  anomalous  ;  but  it 
already  took  place  in  Prakrit ;  thus  in  Spt.  44,  ̂ ^5^^  for  Skr. 

'^T'^^rfT,  Spt.  195  ̂ f%"^  for  Skr.  '^i^fr.  Perhaps  there  may  be 
a  connection  with  the  root  ;  compare  also  the  roots  ̂ XT  and 

'g'^.    See  also  roots         and  "cp^^. 
15  der.  Jl^  he  liolloioed,  he  sunh,  a  passive  or  intransitive,  derived  from 

root  TIT^ ;  see  No.  16. 
16  den.  jits^  hollow,  lury  =  Skr.  N.  Pr.  JIf  (Vr.  3,  25),    Pr.  arf 

or  JI^i;,  H.  3IT^.  Or  possibly  a  mere  corruption  of  root  Hi's" ,  No. 
17,  by  disaspiratiou. 
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.17  den.  ait's;  dig  in,  fix  in,  hury  =  Ski:  P.  P.  P.  m'^  (of  root  JIT'^^), 
Pr.  m'^x,    H.  3lT%'. 

18  den.  ilT^  mark,  brand  —  Skr.  N.  if\^  ;  Pr.  or  11.  3vr^  (?)  ; 
brands  being  made  on  the  forehead  or  bosom. 

19  den.  g^^:!'^  he  alarmed,  agitated,  perhaps  corrupted  form  JI^^^T'^ 
with  the  same  meaning,  a  reduplicative  or  alliterative  form,  made 
from  Jif  =  Skr.  N.  31^  noise,  cries  of  alarm  (?). 

20  den.  f^jeTTcf  or  f^if«r?jT'a  he  disgusted  -  ■  Skr.  N.  or  deminutive 
■gfWT  (of  root  W),  Pr.  f^r^liT  (H.  C.  1,  128)  or  ftifw  ;  Pr. 

fgwi?;  or  fs^fisj^l'ii;  or  fljTirn-?;  or  fgfqi^'Ri;,    H.  fgcfTH  or  fgf?TW^. 
21  der.  f^T  he  collected,  surrounded,  gather,  &  i^VkSsvie  or  intransitive  of 

root  a^.    See  primary  roots,  No.  64. 

22  comp.  '^ejf  he  compressed,  collapse  =  Skr.       or  "^xi  +  li,  Pr.  '^'"^^i; 
or  "^TilWi;-    H.  "^q^fi:. 

23  comp.  "^^^  glitter  -   Skr.  ̂ TTH  +  15,  pass,  ̂ irfgff^f^  (with  active 
meaning),    Pr.  "^^^^  or  '^i?'^,    H.  =W^^. 

24i  den.  '^t'^  ivisli,  corrupted  for  WTW,  see  No.  40. 
25  der.  6e  torn,  split,  a  passive  or  intransitive,  derived  from  root 

'ftrj  see  No.  31. 
26  den.  f^^VfT^^  smooth,  polish  =  Skr.  N.  (or  f%f^^  ;  perhaps 

itself  a  compound  word  of  f^rj  bright  —  f^'^,  and  li  =  Pr.  f^'^  ; 
Wh.  made  clear)  ;    Pr.  ff^W^T  or  f^^WT-^l^,    H  f^^^ri't'. 

27  den.  f^fr^^  or  f^^r^  ahuse,  vecc  =  Skr.  P.  P.  P.  f^Tt  (from  root 
ahuse)  ;  Pr.  f^^T^T;  H.  f=^^i^  (with  transfer  of  aspiration)  or 
f^^r^  (with  loss  of  aspiration).  As  to  the  changes  of  aspiration, 
see  No.  47         or  where  it  is  preserved  ;  also  primary  root, 

No.  65  ̂ cT  (footnote,  p.  45).  As  to  the  change  of  "a  to  tT  to  ̂  
(or  f ),  compare  root  ̂ i^rw  from  P.  P.  P.  ;  and  primary  roots 

Nos.  92,  93  5r3-  and  ̂ r^. 
28  den.  f'^rTT'^  make  knoivn  to,  loarn,  admonish  =  Skr.  P.  P.  P.  ; 

Pr.  f^T\^=^\  or  f^tjRi;  (cf.  S.  B.  11,  1),  H.  fwt.  In  Setu- 
bandha  11,  1  occurs  the  past  participle  T^Tifg^H  (with  a  for  d,  by 
H.  C.  3,  150),  which  is  correctly  explained  by  the  commentator 
as  meaning  ̂ frrff  made  known  to,  or  f»r^«t  restrained,  warned  (or 

f^r^^Ti),  admonished,  comforted;  (see  S.  Gdt.  pp.  84,  156). 
29  den,  =ftr?  paint  =  Skr.  N.  f^^  ;  Skr.  f^^^frf,    Pr.  or  f^xlT, 

H. 

30  den.  or  ■=f\^  recognize  =  Skr.  N.  f^^,  Pr.  f%'!'^  (H.  C.  2,  50)  ; 
Skr.  f^^ffT,    Pr.  f^^^T  or  H.          or  ̂t^. 

81  den.  '^r  tear,  cleave  =  Skr.  N.  'ft^  O'^^u),  vvhence  Skr.  ̂ r?(frr, Pr.  or  H. 
I 
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32  comp.         le  finished,  cease  =  Skr.        +  m  ;    Pr.  'g^i;  (H.  C.  4, 
177),    H.  H.  C.  gives  it  as  a  substitute  of  the  Skr.  root 

■^•jj  /flZZ  f/o2CTi,  decny,  a  synonym  of  '^fT;  so  also  the  commentator 
to  Spt.  323,  see  Wb.  p.  184.    The  correct  derivation  from  '^(T  is 
given  by  the  commentator  on  Setubandha  1,  9.    The  Skr.  root 

inflict  pain,  X.  cl.  '^^^fw,  is  doubtlessly  reintroduced  from  the 

Prakrit.    See  No.  33." 
33  com-Q.        hlimder,  miss  =  iikY.  Pr.  "^^j    H.  This 

is  clearly  identical  with  the  former,  as  regards  origin.  The  original 

meaning  "  fall,"  "  drop,"  (from  the  truth)  would  easily  lead  to 
"  blunder."  In  this  sense  it  is  well-known  to  Prakrit ;  e.  g.,  Spt.  v, 

823,  ̂ ^^€^T  "  blundered  or  missed  meeting"  ;  again  Spt.  v.  199, 

Setubandha  1,  9,  where  the  commentary  correctly  explains  it  'SfilT^ 
^fff  '^f^rf,  ̂ •  e.,  according  to  some  it  is  a  desi  word  meaning 

"blundering"  (See  S.  Gdt.,  p.  157).    See  No.  32. 
34  den.  ̂ TT^  steal  —  Skr.  N.  ̂ n:  or  'Ir  ;    Pr.  ̂ ^KT?^  or 

H.  -^m^. 

35  comp.  "^t^  start  (from  frigid)  =  Skr.  ̂ J?<T+li,   passive  ̂ ?if?3i?j^ 

(used  actively),    Pr.  '^fiWT  oi"  Ap.  Pr.  '^'a^^n^,  H. 
36  der.  W»r  le  strained,  filter,  a  passive  or  intransitive  derived  from  l^l«r, 

No.  38. 

37  den.         deceive,  clieat  —  Skv.  N.        ;  Skr.  W^^frf,    Pr.  W^?;  or 

H. 
38  den.  WW  strain,  search  =  Skr.  P.  P.  P.         (of  root  m^),   Pr.  *W^T. 

or  W^T  (tis.  199)  or  W^T,    H.  ifit  (?). 
39  den.         stamp,  print ;  an  active  or  transitive  derived  from  root  ̂   ; 

perhaps  merely  another  form  of  root  '^J^  %  see  Appendix  Nos.  4 
and  13. 

40  den.  W\\  or  -^v^  tvish  =  Skr.  N.  ̂ ^r% ;   Pr.  ̂ -*r^<  (cf.  H.  C.  2, 
22)  or  '^=^1^,  H  WT^  or  (disaspirated)  xfi'^  ;  or  from  Skr.  N. 
T^T,  Pr.  ̂ =^r^T  01'  Tlfl^T,  H.  '^1%  (with  transferred  aspira- 

tion) or  As  to  the  elision  of  initial  ̂   or  see  my  Comp. 
Gramm.  §  173  (cf.  Addenda)  ;  and  as  to  the  change  of  aspiration, 
ibidem  §  132. 

41  comp.  ■feB^F  he  dispersed,  he  scattered  =  Skr.  f^Tl  +  ̂   ;    Pr.  fiff^T 
or  fwi^ir.    H.  fw«^.    See  No.  46. 

42  den.  fw^^  he  vexed,  talce  offence,  a  passive  or  intransitive,  derived 
from  R.  ̂ ^^^  or       ,  No.  46. 

43  comp.   fw^^^   sprinkle  —  Skr.  W},'^  +  'Si ;    Pr.  fif^'§?;  or  fsf^^, 
H.  fw^'*  •    As  to  the  derivation  of  fa^^  from  Skr.  wa,  see  No.  45 

;  and  as  to  the  softening  of  the  final,  ift*  is  to  f^^,  as  to 

^1^,  q.  v. 
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44  den.  sneeze  =  Skr.  N.  f^T ;  Skr.  f^^qffT,    Pr.  f^M^  or  f?^^, 

H.  The  word  flf^T,  however,  is  itself  a  compound  from  f^rr 

sneezing  and  m ;  and  the  word  fwH  is  probably  another  form  of 

^fT  sneezing,  from  Skr.  root  sneeze. 
45  den.  or  or         sprinkle  =  Skr.  P.  P.  P.  sprinJcled, 

Pr.  fa^i  (witli  fi?  for  ̂ ,  as  in  f^^^i;  or  fa^^T  or  f^ini:,  H.  C.  4,  182. 
257;  see  also  primary  roots  Nos.  7«,  80);  Pr.  fwi\  or  fwfT, 

H.  or  ̂ S'"  or         (on  disaspiration  see  my  Comp.  Gramm. 
§  145,  Exc.  2  ;  on  the  anunasika,  §  149  ;  and  on  the  change  of 

T  to  ̂ ,  §  148).  Or  from  Skr.  N.  ̂ fi  (of  root  ft''^),  see  primary  root No.  342. 

46  den.  or  Wf^  ahuse,  vex  =  Skr.  P.  P.  P.  f^-^  ahused ;  Pr. 

or  H.  W  or  See  Nos.  27,  42.    Probably  from  fg-g 
was  derived  a  root  f^a',  just  as  Skr.  root  from  «^  ;  the  causal 
of  would  be  Wt^,  just  as  causal^^if^  of  5r^  ;  whence  we  should 

have  Pr.  just  as   Pr.  ajT^i;,  and   H.  W^  just  as  H.  s^T^. 

The  root  ̂ ^'s  which  would  correspond  to  srs"  does  not  exist  in 
Hindi,  except  in  the  compound  fif^w,  see  No.  41.  A  similar  series 

of  roots  are  or  and  %^.*  Possibly  also  Nos.  43  and  45, 
may  be  derived  from  fwu 

47  den.  take  aimy,  snatch  =  Skr.  P.  P.  P.  f^f(  (of  root  f^^), 
Pr.  f^^X  or  f^-^T,    H.  #t^. 

48  den.        or  If^;  be  let  off,  he  released  —  Skr.  P.  P.  P.  1%f?,    Pr.  WW 

(H."C.  2,^138)  or  W¥  (S.  C.  1,  3,142  W^?);  Pr.  wtT  or  WIT, 
H.  WS"  or  ws.  See  Nos.  46  and  50.  The  root  war  or  has  not 
been  adopted  into  Sanskrit,  except  in  its  causal  or  transitive  form 

*  There  would  be  the  following  series  of  forms  : 

Skr.         Pr.  STtT  or       ;  Roots  Skr.  '^S;,  Pr.  ̂ ¥  or         H.        or        ,  Cans.  s^Tf 
„  f^T?,  „  WTf  „  wi;    „    „  war,  „  w^  „  w^^,  „  w^,    „  wt^ 
„  fwTi,  „  f^w  „  fw¥ ;   „     „  fw^j  „  fwf  „  f^^^,  „  f^^^  „  fw^^,  „   Wf . 

The  Pr.  roots  in  \  would  seem  to  he  the  original  derivatives  from  the  Skr. 
P.  P.  P.  ;  they  were  reintroduced  into  Sanskrit  with  one  final  and  afterwards  gave 

rise  to  the  alternative  Pr.  root  in  hy  the  ordinary  phonetic  change  of  to 
The  two  alternative  Pr.  roots  in  ?  and  reappear  in  H.  as  roots  in  ̂   and 

As  to  the  Skr.  root  WZ",  see  footnote  to  No.  48.  The  root  appears  to  have  been 

little  used ;  it  is  not  mentioned  among  Skr.  roots,  nor  does  it  survive  in  Hindi', 
except  in  see  No.  41. 

t  The  root  W^  does  exist  in  Skr.,  but  it  has  assumed  a  somewhat  different, 

though  connected  meaning  ''cut"  (whence  H.  W#t  knife).    The  same  transition  of 
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49  den.        perforate  =  Skr.  N.  fw?f  (o£  E.  flf^)  ;  whence  Skr.  fwir^ffT, 

Pr.  f^-^T  or  fw^,    H.  wt- 
50  der.  WT^^  release,  an  active  or  transitive,  derived  from  R.  wz'  No.  48. 

Compare  Skr.  root  ̂ S'. 
51  den.  STJIT'^  pair      labor  (i.  e.,  assist  another  with  lahor,  in  expecta- 

tion of  similar  assistance  heing  returned  hereafter)  =  Skr.  N.  '5j3?f, 
Pr.  ST'Jr  (H.  C.  2,  7S)  ;  Pr.  STJaffiT  or  iST^JH^,  H.  5f  Jirt.  The 
root  comes  to  mean  generally  :  be  provident,  be  careful  of. 

52  den.  SfffTW  mahe  known,  ivarn  —  Skr.  P.  P.  P.  '^'JJ  (of  caus.  of  R. 
'^r) ;    Pr.  SfTiT^^  or  oTTfTgi;,    H.  sjffT^. 

53  den.  oj^i  germinate  =  Skr.  N.  oiij?,  Pr.  sj^^  or  m^>.X,  (H.  C.  4,  136), 

H. 
54  den.  overpotver,  win  =  Skr.  P.  P.  P.  (of  R.  ̂ ) ;  Pr. 

f^^X  or  foiTTi:,    H.  ̂^t. 

55  der.  ST'^      joined,  a  j^assive  or  intransitive,  derived  from  root  STI^ see  No.  57. 

56  den.  srs  2Mi«!fe  =  Skr.  P.  P.  P.  ̂ w,    Pr.  sTtI  (H.  C.  1,  42)  or  sri, 

(see  Nos.  46,  48),  Pr.  STf  r  or  gifT,  H.  srs.    Compare  Skr.  root  aT3". 

57  der.  STT^  y<^"*;        active  or  transitive,  derived  from  root  sr^",  see 

No.  56.^ 
58  den.  gftiT  yo/^e  =  Skr.  N.  ̂ t^,  Skr.  ̂ T^qfcT,    Pr.  ̂ rai^  or  ̂ i'tIT, 

H.  miri. 

59  den.  or         or       see  =  Skr.  N.  ̂ iffTW  et/e,  sight ;    Pr.  ̂ r€^ 

(H.  C.  4,  422,  6)  or  (cf.  H.  C.  4,  332  ̂ r^frfi),  H. 
or  5?TW  or  (with  euphonic  ̂   and     ,  see  my  Comp.  Gramm. 

§  69). 60  comp.  ̂ fiZ^  tr.  ̂ «!^Yc/^,  intr.  shake  =  Skr.  Pr.  ifff^  or 
H.  As  to  the  derivation  of  v^^,  see  primary  root 

m's  No.  96. 

61  com]^.  intr.  spring  ;  tr.  throw  on,  move  to  and  fro,  snatch  =  Skr. 

+  If ;    Pr.  »ffxr#  or  iffTl'^?",    H.  Hemachandra  4,  161 
notices  the  corresponding  uncompounded  verb  ̂ MT,  but  only  as  an 

intransitive  "  move  to  and  fro  "  (said  to  be  =  Skr.  ̂ ??frr).  Hindi 
and  Marathi  have  the  same  uncompounded  verb  W^,  but  as  a 

transitive,  "  cover  with  a  thatch  "  (lit ,  thi-ow  on,  i.  e.,  bundles  of 

meaning  may  be  observed  in  anotber  series  of  Skr.  roots,  whicb  also  are  derived  from 

fWTl.    Tbe  latter  becomes  in  Pr.  fwri  (H.  C.  2,  127)  or  ̂ ^t?  (Spt.  v.  278)  or  ̂ 31 ; 

whence  Pr.  den.  roots  ̂ ^f  or         (H.  C.  4,  116  ̂ IT  and  '5^^  he  hreaks),  H. 

("^^  does  not  exist).    This  root        as  well  as  the  corresponding  causal  or  transitive 
foi-ms  'sflST  or  'PT-^  have  been  adopted  into  Sanskiit.    See  primary  root  No.  41. 
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grass.)*  As  to  the  derivation  of  »ffiT,  see  Appendix  No.  6.  Hindi 
has  an  adverb  v^quic7di/ ;  it  has  also  another  kind  of  compound 

root  ̂ ^^^^  with  the  same  meaning  as  *Rtt^  On  these  obscure  com- 

pound in  ■s  roots,  see  my  Comp.  Gramm.  §  354,  2. 

62  comp.  shine,  glare  =  Skr.  +  ■?( ;  Pr.  or  ̂ fi^^?;, 
H.  As  to  the  derivation  of         see  primary  root  No.  98. 

63  den.  »fif^^  peejy,  spy  -   Skr.  N.  W^q^  ;    Pr.  ̂ ^sj^T,    H.  (with 
loss  of  initial  ̂ ,  and  disaspiration)  ? 

64  comp.  »?f     sigh,  lament  =  Skr.         +  ̂   ;  Passive  ̂ r^sjH  (used 

actively),    Pr.  fjfii-?:  or  fifiWi:,  H. 

65  comp.  aff^^or  ̂ \stagger,  nod,  hend  —  Skr.         (aec.  sg.  neut.  '^'^  )  + 
;    Pr.  »^-^^,  H.        or  sfr^. 

66  comp.    ifiisff   or   iffW   throw,  cast  =  Skr.  #1?  (or  W^)  +  1! ;  Pr. 

»ff-5^T,  H.  ?^T^  or  iffiw.  As  to  €(T  —  X^,  see  my  Comp.  Gramm. 
§  122  ? 

67  der.  T^^\^be propped,  stag,  a  passive  or  intransitive,  derived  from  No.  68. 

68  comp.        prop,  support  =  Skr.        (of  root  ̂  )  +  li ;    Pr.  ̂ lij'^i;, 
H.  i:f  ? 

69  den.  'S'S^fix,  arrange  =  Skr.  P.  P.  P.  ̂ st?  (of  root        )  ;    Pr.  "S^"^ 
or  B'YT,  H.  'S's.  The  hardening  of  to  ̂   is  probably  caused  by 
the  influence  of  the  initial  "S  In  old  Hindi  W|  occurs  in  the  sense 
of  "  stopping  short",  "  standing  amazed".  When  the  past  parti- 

ciple is  used  as  such  (not  as  an  element  of  a  denominative  verb), 

the  original  ̂   is  still  preserved  in  Hindi ;  thus  old  Hindi  S'T^, 
modern  Hindi  B"^!  "  standing". 

70  comp.  ■3''3r^  or  f^B'Sff    stop  short,  stand  amazed  =  Skr.  -f-  li ; 
Pr.  B"!^^,    H  or  fcTS'^.    As  to  the  derivation  of  ̂ "S,  see  No. 
69  ;  as  to  ̂   for      see  my  Comp.  Gramm  §  35. 

71  comp.  ■3"«r^  jungle,  tinJcle,  Sfc.  =  Skr.        sounding  +  If ;  Pr.  '3'«rw?: 
or  3'»r^^,    H.  '3"»T^.    Compare  Skr.  clang,  twang,  &c.  from 

+  ■?! ;  ̂  or  ̂   means  any  "  sound." 
72  comp.  strut  =  Skr.  ̂ ^^^  -|-  a  ;    Pr.  or  H.  3?r^. 

Skr.  becomes  Pr.  -^M  or  "3^  (H.  C.  2,  9,  whence  H.  "fijfi^  prop , 
pillar  and  BTfl  ̂ /ace,  residence.  The  change  of  ̂   to  to  may 
be  observed  in  the  primary  roots  Nos.  117,  118. 

73  comp.  -3^^  hioch,  chip  =  Skr.  rfW  +  H,  see  root  37^  No.  10.  in 
'  Appendix.    Hindi  has  an  interjection  'S'H,  imitating  the  sound  of 

Icnocking  or  hammering  ;  also  rammer  (an  instrument), 

j   74  den.  'a^T  5e  fixed,  remain,  another  form  of  No.  75  ;  possibly  arisen  by 
I  *  Panjabi  has  »ff«f,  with  ̂   for  ̂   ̂,  and  ifi."^?  thatch,  with  ""^  for  M^.  The  former 
might  be  referred  to  the  Skr.  root  'S't^. 
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a  mere  transposition,  ̂ ■g"  i;7«fl/-A  =  S^^^  tluirah  =  S'^^  thahar 
=  tlialiar.    Or  the  element     may  be  the  same  as  T  or  ̂   in 
3^?:  or  &c.  (see  my  Comp.  Gramm.  §  354,  2),  and  3^  =  Pr. 

=  Skr.  ̂ o^f.    Hindi  has  the  noun  ^T^T  place. 

75  den.  'ans'^  or  HT^^  he  fixed,  be  erect,  stand  =  Skv.   P.  P.  P. 
Pr.  -^f  (H.  C.  2,  89)  ;    Pr.  ̂ fx  or        ,    H.  '^rs  or  ̂ if . 

76  den.  =  Skr.  N.  ̂ x,    Pr.       (H.  C.  8,  217)  ;    Pr.  (H. 
C.  4,  198),  H. 

77  den.  be  hot,  burn  =  Skr.  N.  ̂ T^,    Pr.  ̂ r?  (H.  C.  1,  217); 
Pr.  ̂ rl^  or  ̂ T^T,    H.  ̂ 1%. 

78  comp.         cofer  =  Skr.  N.  ̂ J]^  (acc.  sing.  neut.  covering) 
Pr.  (H.  C.  4,  21),    H.  See  primary  root  No.  105.* 

79  der.         or  "^^flow,  a  passive  or  intransitive  of  root  ̂ raor'gTT, 
see  Appendix  No.  11. 

80  comp.        or  ?)T^  be  ivearied,  he  fatigued  =  Skr.        (acc.  sing.  neut. 

)  +    ;    Pr.  (H.  C.  4,  370)  or  VI.  cl.  ̂ -^^  (H.  C.  4,  87. 
259  ;  where  it  is  said  to  be  a  substitute  of  Skr.  '^^f^T  move  slowly 
from  fatigue),  H.  or  iqr^.  In  H.  C.  4,  16  the  root  is  given 
as  an  equivalent  of  TJJT  stand ;  the  Bangali  has  (pronounced 
tlialc)  stay,  remain.  The  original  meaning  of  the  Hindi  is  to  come 

to  a  stop  (from  fatigue).  The  Skr.  passive  ̂ iq^  (  =  ̂ ^T-l-'^?}^  ) 
means  "to  be  made  firm  or  rigid,  be  paralysed,  be  stopped.  The 

original  meaning  of  "  rigidity"  is  preserved  in  the  Hindi  or 
a  congealed  lump,  a  clot.  The  stoppage  may  be  owing  to  fatigue 
or  to  wonder  ;  hence  Hindi  ̂ fsfnT  stopped  or  wearied  or  astonished. 

Other  derivatives  of  the  Hindi  root  are  ̂ ^J'^  unwearied,  ?l^T^ 
iveariness,  ̂ '^TO'^T  perplexed.^ 

81  comp.          strike,  slap,  tap  from  "^xf  +  1! ;  as  to  the  derivation  of  ̂ 7, 
see  root  sjTiT  in  the  Appendix  No.  13. 

*  It  might  be  also  derived,  as  a  primary  root,  from  Skr.  fT"^,  I.  cl.  rf^TJf, 

Pr.  rpp^  =  ■'PWT  (with  transfer  of  aspiration)  =  'S^T  (softening  and  cerebraUsing 
■?j).  Compare  the  roots  31^,  BT^.  ̂ ^^in  the  Appendix,  which  show  that  the 
Skr.  roots  rf^  and  had  a  tendency  in  Prakrit  to  transfer  the  aspiration  (^) 

and  cerebralise  the  initial  ("S) .  The  Skr.  root  means  chipping  off  (by  striking) 

and  covering  ;  a  similar  change  of  meaning  appears  in  the  Hindi'  root  "^"^^cover  from 
Skr.         rub,  strike. 

t  S.  Goldschmidt,  Prdkritica,  No,  7,  p.  5  derives  it,  as  a  denominative  root, 

from  P.  P.  P.  "^^^  of  a  root        which  he  identifies  with  the  root  ̂ *T,  and  assumes  a 
change  of      to  ̂ -  This  theory  is  based  on  three  hypothetical  steps  :  the  identity  of 
and         the  existence  of  a  P.  P.  P.  the  change  of  ̂   to  W    Pischel  in  Bez- 

zenbergcr's  Beitrdge  III,  235  derives  it  simply  from  a  hypothetical  Skr.  root 
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82  comp.  ■si^'^B^or  'sit^  tremlle,  flutter  ;  probably  a  mere  various  pronun- 
ciation of  5^1^^  or  q.  v.  ;  the  interchange  of  T?rand  ̂   is  shown 

by  the  Pr.  tfi^^  and  (H.  C.  4,  87),  and  that  of  ̂   and  ̂   by  ia«T 

and  -siwT  (H.  C.  2,  8).  There  is  also  a  reduplicated  root  iq^'Sf^^  or 
^II'SJX:  corresponding  to  ̂ ^'^T  and  "Cff^-qfT. 

83  comp.  fn^^  he  set,  be  settled,  ivell  ̂ lostured  (e.  g.,  in  dancing)  = 
Skr.  fmK  +  li  ;   Pr.  f^T^WT  or  f^^^T.    H.  f^^. 

84  den.  f^rr^  intr.  settle  (as  liquor)  =  Skr.  N.  f??ft: ;  Skr.  f^^qfcT 
Pr.  f^^rai;  or  fw^^,  H. 

85  comp.  s])it  =  Skr.         (or        )  +  1!  ;    Pr.  or  ̂ W^, 

H.  ■51^.  As  to  the  contraction  of  \^  to  ̂   or  'ai,  see  my  Comp. 
Gramm.  §  122. 

86  den.  ̂ 'S^or  ̂ T^^  run  =  Skr.  N.  "5;^,   Pr.  diminutive         ;  Pr.  ̂ ^5; 
or  ̂ g^,     E.  H.  or  W.  H.  'tlf'.    In  Chanda's  Prakrit 
Lakshana  C  D,  II,  27/«,  there  is  noticed  a  root  ̂ ^^g  run  about 

with  lowering  face  (^frT^Vf^T^  ̂ ^fll^  i;?!^^!  JTil^l  ̂ g^^);  Marathi 
has  both  >3ei^  and         in  the  same  sense ;  it  has  also  o'un  ; 
these  two  roots  are  probably  identical,  the  change  of  initial  ̂   to  ̂  
being  not  uncommon  ;  see  H.  0.  1,  217. 

87  comp.  intr.  split      ̂ kv.    ̂ ^  +  '3?;    Pr.    ̂ ^^i;   or  ̂ ^W^, 
H.  -^T-^. 

88  comp.  intr.    hum  =  Skr.         +  a ;    Pr.    '^'^i;  or  ̂ "^i;, 
H. 

89  den.         intr.  pain  =  Skr.  N.  "5:^  ;  Skr.  ■^••'3?7f<T,    Pr.  "^^^  or 
-5^?;,  H. 

90  comp.  ■^1^^  blaze,  he  liot  (from  any  passion),  be  distressed,  trenible 
(from  fear),  =  Skr.         +  li,    Pr.  ̂ f^^,    H.  (for 
with  transfer  of  aspiration).    There  is   also   reduplicated  root 

91  den.  VTT  pour  =  Skr.  N.  ■STT?: ;    Pr.  -SJT^  or  ■sriT^,    H.  TbfTT. 

92  comp.  tiw  or  ̂t^^  blow,  breathe  upon  —  Skr.  -SfTT  +  If ;  Pr. 
or  Ap.  Pr.  H.  §f^. 

93  den.  ■srs:  dance  —  Skr.  N.  •sf"^  ;  Skr.  •JTfT^frr,    Pr.         or  VL  cl.  '^rii; 
(H.  C.  4,230.  2,30),    H.  The  Skr.  root  ̂ fs  (I.  cl.  ?r^f?r 
or  X.  cl.  vrTZ^fw)  is  adopted  from  the  Prakrit. 

94  der.  -in  flow,  a  passive  or  intransitive,  derived  from  primary  root  cf^T No.  136. 

95  den.  -^^iar/ee  =  Skr.  P.  P.  P.  ̂   (of  R.         eject)  ■    Pr.  ts^-^, 
E.  H.  ̂r^rt.    Compare  Pr.  vf^^x  (H.  C.  4,  200)  from  Skr. 

*  Hindi  has  a  word  bodi/,  and  fun,  utroiiff,  sound.  This  is  probably 
derived  from  Skr.       —  Pr.  ̂ 'Sr  =  H.  'S)^. 
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96  der.  f»reS^  or  f^r^T  he  fulled  out,  come  out  ;  a  passive  or  intransitive, 
derived  from  root  f^TsfTT^^.    See  No.  98. 

97  der.  f^T*^.  he  expelled,  come  out ;  a  passive  or  intransitive,  derived 
from  root  fif^T'I.    See  primary  root  No.  139. 

98  den.  fV^T^  or  f^^TT  i^w/Z  out,  eject  —  Skr.  P.  P.  P.  f%^l ;  Pali 

and  Pr.  f^^T,  Pi'-  ff^^T  or  fsf^-^T,  W.  H.  fsf^T^  or  E.  H. 
f»rsfrT^.  As  to  the  change  of  to  '5?,  see  my  Comp.  Gramm. 

§  115.* 99  den.  f^r^TS   or  f^TT  feel,  extract  =■  Skr.  P.  P.  P.  fsT^^ ;  Pr. 
f^^T^i;  (with  0  for  u,  by  H.  C.  1,  116)  or  f^r^fS^  (with  transfer 

of  aspiration,  as  in  ̂ ^rs"5;  H.  C.  4,  188  =  "^^Ty^,  a  denominative 
oi  extracted) . 

100  den    f^r^T^^  grin  =  Skr.  N.  f^TfJ^?!  (from  root  fsr      ̂   +  %)  ; 
Skr.  f^Tfi^^,  Pr.  f^rtrWT  or  VI.  cl  fvfiT^T  (cf.  H.  C.  1,  116), 
H.  f5r%I%.    See  my  Comp.  Gramm.  §  148. 

101  den.  fsrJf^  sioallow  =  Skr.  N.  f^r^t^  ;    Pr.  f^r5I#?:  or  VI.  cl.  I^JT^T, 
H.  fsr^I^.  It  might,  however,  be  a  primitive  root  =  Skr.  +  32, 
VI.  cl.  f^rfJt^1%,  with  change  of  1^  to  ̂ . 

102  den,  f^r^r^;  terminates  Skr.  N.  fiT^frf  (from  root  f^rg^  +  tf^)  ;  Pr. 

fsi'tqiT  or  VI.  cl.  f^r«)¥i:,  H.  ■fjr'^t  (?).  As  to  the  change  of 
dental  tT  to  cerebral  f,  compare  Pr  i^f^jr  for  Skr.  TjTf«fj  Vr.  3,  23 ; 
cf.  also  Pr.  TT^i;  for  Skr.  xirrTrT  Vr.  8,  51. 

103  der.  '^^^  or  '^M^  he  accomplished,  succeed,  a  passive  or  intransitive 
root,  derived  from  the  primary  root  T'T^'Pf ,  No.  146. 

104  den.   ir^cf  or        enter  =  Skr.  P.  P.  P.  -Rf^^,    Pr.  iTCf  (H.  C.  4, 
340)  ;    Pr.  mj^.  or  VI.  cl.  E.  H.  xr^t  or  W.  H.  ̂ t. 

105  den.  v(^^ripen  =  ̂ kv.  P.  P.  P.  W,  Pr-  ̂   (H.  C.  2,  79)  ;  Pr.xTti;or 
H.  TT^. 

106  den.  TT^f^  seize  =         P.  P.  P  sii;^  ;    Pr.  t^J^  (of.  H.  C.  4,  187), 

H.  xr^i"  (for  with  lost  aspiration,  as  in  root  3IT^^  No.  16, 

^^T^No.  6,  ■SV^  No.  75,  and  others). 
107  den.  xr^s^rTT-a  repent  =  Skr.  N.  W^I'T ;    Pi'-  ̂ ^TTliT  or  VI.  cl. 

XT=^TiT^i;,    H.  xTWrTT^. 

108  den.  XT^■  he  paid,  he  roofed,  he  ivatered  =  Skr.  N.  XR  or  xn  or  ; 

Pr.  xft-?;  or  VI.  cl.  xjf  11.  xf^.  Skr.  xf^  is  any  "  vessel",  used 
for  irrigating  ;  XTf  is  the  table  or  leaf  on  which  the  accounts  of 

payments  are  kept  ;  xfs  means  a  "  roof." 

*  So  also  Bs.  I,  354.  Ill,  58.  The  Hindi  root  f«r^^  is,  of  coui-se,  referable 
to  the  Skr.  root  fsf^  +  ;  but  the  latter  is  most  probably  itself  adopted  from  the 
Prakrit ;  Skr.  f5P^T^??frr  =  Pr.  ffr^%^.  The  Pr.  form  f»rwr^f^!  quoted  by 

Bs.  Ill,  58,  is  misspe  It  for  f^WT^f?. 
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109  den.  "^"^  expand,  groio,  prosper  =         N.  ■jpt^  (of  root  SI-'q'=^  ), 
Skr.  ■snT^5?ffr,    Pr.  ̂ T^ir  or  (cf.  Pr.  =  Skr.  TT^r^XfT, 
H.  C.  2,  42),  H.  (transposed  from  see  my  Comp.  Gramm. 
§  133,  see  also  primary  roots  Nos.  165,  166). 

110  den.  xrfT^JT^^  irrigate  =  Skr.  N.  x^T^^q,  Pr.  tfTfr??^  (H.  C.  1,  101), 

Pr.  ■qif'SJ^T^'?;  or  Trf^^JT^T,  H.  Tifsr^nt  (see  my  Comp. 
Gramm.  §  25). 

111  den.  ijf^^^  or  tr^^^  touch  =  Skr.  N.  -mi^,  Pr.  -qfR^  (Vr.  3,  62)  ;  Pr. 
■^fcg'?;  (H.  C.  4,  182),  H.  xrf^^  or  ttt;^  (with  lost  aspiration,  and 
change  of  i  io  a  ;  see  my  Comp.  Gramm.  §§  58  note,  130). 

112  den.  or  ̂ ^^I  intr.  tior7i  over  =  Slcr.  P.  P.  P.  ■qw,    Pr.  XTS? 
or  Mmm  (Vr.  3,  21.  H.  C.  2,  47),    Pr.  W¥T  or  (H.  C.  4, 
200),    H.  or  q^^.    In  H.  C.  4,  200.  258  and  tt^sj^ 
are  spelled  so  ;  see  my  Comp.  Gramm.  §  161. 

113  den.  qf^^I«r  or  xf^'^T'T  recognise  --  Skr.  N.  TTf^'^^I'T  ;  Pr.  i^f^^^W^ 
or  TTfr^^m^,  H.  qff=^T^  or  q^^T^  (for  ttT^^T^  ;  with  elided  T 
and  inserted  eujDhonic  ̂   ,  see  my  Comp.  Gramm.  §§  69,  124)  (?). 

114  der.  ftr^«r  or  qf%«r^  intr.  dress,  put  on,  a  passive  or  intransitive, 

derived  from  the  primary  root  fq-^^rrg  or  xrf^^fR,  No.  165.*  Se& 
also  primary  root  xj-f%^  No.  166. 

115  comp.  f^^'^^  be  sqi^eezed,  be  shrivelled  =  Ski:  fq^  +  lf;    Pr.  fq^^ 
or    f^^^i;,    H.    Pt^^     Compare    Skr.    f^f^s   squeezed;  and 
as  regards  the  derivation  of  f^f^  or  fcf^,  see  primary  root 
No.  175.    The  word  has  been  adopted  into  Skr.  from  the  Prakrit. f 

116  den.  f^^^^  or  fqi^^  slip  =  Skr.  N.  ftfr^^  or  fq=^^  slippery; 
Pr.  fq-^#i;  or  fq^^i;,  H.  fqw^  or  fxs^-i.  (transferring  the 
aspiration  to  xr  and  changing  ̂   to  ̂   ;  see  my  Comp.  Grammar  § 
11).    See  No.  125. 

117  der.  fq^  be  beaten,  a  passive  or  intransitive,  derived  from  root 
No.  119. 

118  der.  fq^  be  beaten,  bruised,  a  passive  or  intransitive,  derived  from  root 
W,,  No.  121.    See  also  No.  I,  184. 

119  den.  xrY^  beat  =  Skr.  P.  P.  P.  fqg  ;  Pr.  fqt^  (Spt.  173)  or  U%X 
(with  1  for  f,  as  in  for  (H.  C.  4,  200),    H.  fit. 
See  No.  121. 

120  den.  M-^\\call,  shout  =  Skr.  N.  ̂ tm<:  or  mT^^K  or  tft^TK; ;  Pr.  "tR^T 

*  In  Bengali  the  root  is  f'T'I^ ,  which  is  a  denominative  of  the  Skr.  P.  P.  P. 
Tq«T^  dressed.  Possibly  the  Hindi  root  may  be  explained  in  the  same  way  by  a 
farther  change  of  to 

t  In  the  Skr.  word  fHfl^  pressed  down  a  metathesis  of  M  and  ̂   appears  to  have 
tukcu  place. 

K 
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or  q^TT  or  i7^T?;i:i  H.  '^^'ffTT.  A  similar  change  of  "qi  to  Xf, in  root  No.  111.    An  intransitive  or  passive  form,  of  this 

root  occurs  in  the  old  Hindi  of  Chand's  Prithiraj  Easau :  t?^'?; 
he  called. 

121  den.        squeeze,  leat  =  Skr.  P.  P.  P.  fqs  ;  see  j^inmary  root  No.  184;. 
122  den.  ti»f  revile,  perhaps  =  Skr.  N.  tfitg  blessed  ;  euphuistically. 
123  comp.  tr.  separate,  winnoiu,  or  intr.  he  separated  ~  Skr.  ̂ ^fS  + 

■gi ;    Pr.  or  ̂ flRT,    H.  -^s^.    The  Pr.  doubles  the  radical 
Z  ;    see  primary  root  t^T^^No.  186. 

124  comp.  Tp^^  or   "tfrf^  tremble  —  Skr.  ̂ JvC  +  ?i ;    Pr.  or 

■'?r^^,  H.  Tfr<,<*  or  "cjf^^.  The  reduplicated  root  ■qr^''?rT  or  '^^'"J'^ 
also  occurs.    See  roots  ̂ x;^  No.  82  and  ̂ k:^  No.  14. 

125  den.  i'^^^'^^sli^p ,  slide,  see  No.  116.   For  a  similar  transfer  of  aspiration 

on  account  of  change  of  W  to  ̂ ,  see  root  'S'^^  in  Appendix  No.  8. 
126  comp.         &Zoio=  Skr.  Tflri^+ H;    Pr.  "cr^^  or -qf^,    H.  t^^.  See 

H.  C.  4,  422,  3.    -^f^^TT,  and  Spt.  17s  "tfi^rr-W. 
127  der.  "'^i^  he  blown,  a  passive  or  intransitive,  derived  from  root  i??^ 

No.  126. 

128  den.         or  ̂ 3"  sit  —  Skr.  P.  P.  P.  ̂ nf^,    Pr.  ■^"9^8  (like 
No.  104)  or  (cf.  H.  C.  1,  173),    H.  ̂ i;^  or       (as  to  change 
of  %  to  see  my  Comp.  Gramm.  §  71).  The  initial  ̂   for  w  is 

somewhat  anomalous,  as  such  an  "  expansion"  ̂   does  not  ordinarily 

harden  to  ̂ .  Another  way  of  explaining  the  Hindi  '^X^^  is  to 
assume  that  the  initial     of  Pr.  has  been  dropped  (so  in  my 
Comp.  Gramm  §  173,  and  Bs.  I,  179.  Ill,  38) ;  but  this  does  no 
more  obviate  the  anomaly  ;  for  a  Pr.  softened  from  Skr.  ̂ ,  does 
not,  as  a  rule,  harden  in  Hindi. 

129  comp.         tallc,  chatter  =  +  ̂  ;    Pr.  'g^,    H,  Or 

possibly  a  mere  corruption  for  Pr.         or  '^X.  (H.  C.  4,  98), 
Skr.  ̂ affT  or  ̂ ^ffT  a  comp.  of  si  +  li.  Hindi  does  not  possess 
the  form  ,  but  it  has  a  derivative  of  it,  ̂ ^^T=f ;  Marathi  has 
both  and 

130  den.  ̂ ^  read,  recite  =  Skr.  N.  -^r^  ;    Pr.  H.  ̂ H. 

131  comp.  ̂ ^^^^0  beyond  hounds,  stray  =  Skr.  ̂ f^'^  +  'gi;    Pr.  ̂ f%^ 
or  ̂ f^^,  H. 

132  der.  f^'Krc  be  spread,  a  passive  or  intransitive,  derived  from  the  pri- 
mary root  f^'BTTX^  No.  225. 

133  den.  mode,  jeer  =  ̂ 'k\:.  IS.  sound,  noise  ;    Pr.  f^Tli^  or 
f^^T^^,   H.  T^T■[■^. 

134  den.  f^^3  become  bad,  perhaps  connected  with  P.  P.  P.  f^^fs^flr 
(f^^H  ? )  wasted. 

135  den.  ft^.  scatter,  sinll  =  Skr.  P.  P.  P.        ;    Pr.  f^f  (for  f%f,  as 
for  WI,  see  No.  112  ) ;    Pr.  f^ix  or  f^J%,    H.  ftt. 
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136  den.  ftrf  imss  =  Skr.  P.  P.  P.  ffrf,    Pr.  f^^  (like  fsff^Tl  for  Skr. 
fsfl^cT,  H.  C.  2,  99 ;  otherwise  the  preservation  of  rf  is  not  expli- 
cahle)  ;    Pr.  f^^^  or  T^tIT,    H.  ftw. 

137  den.  ̂ ■g'  enclose,  surround  =  Skr.  'ia,  Causal  •5a?]f(T  or  I.  ch  "^SH, 

Pr.  (H.  C.  4,  51)  or  ̂ j^  (H.^C.  4,  221),  H.  ̂ f.  The  root is  jsrobahly  a  denominative  of  an  anomalous  P.  P.  P.  or  some  other 

derivative  of  the  root  f^rs^  or  f^\.  The  so-called  Causal  shows  its 
denominative  form. 

138  den.  '^^^T^^  or  ̂ K'R^  ffo  mad  =  Skr.  N.  wrg^  ;    Pr.  gi'aw??;  or 
^ra^T^,    H.  •^^^R  or  ̂T^'jt'.    See  my  Comp.  Gramm.  §  25. 

139  den.  WJl/ee  =  Skr.  P.   P.  P.  *T?r,    Pi'-  H»Jf  (cf.  H.  C.  4,  354), 
Pr.  VfijiT,  or  vj^ur?;,    H.  vlTfl. 

140  den.  ̂ ^31^  or  vl"?!.  be  loet  =  Skr.  "W^lc  ;    Pr.  ̂ fa^iii;,  or  ̂ f^Jl^,  H. 
«f  31  or  (?).  As  to  the  loss  of  initial  ̂ ,  see  my  Com^J.  Gramm. 
172.    Compare  the  primary  root  iHtgi  in  the  Appendix  No.  21. 

141  der.  v«r     fried,  he  cooked,  a  passive  or  intransitive,  derived  from 
No.  143. 

142  den.  V^Tor  HT^^or  vnx^fort/et,  llimder  =  Skr.  P.  P.  P.  >3g  ;  Pr. 
{TLQ.  4,  177),   W.  H.  «t  or  vra,   E.  H.      or  ̂IT^.    Skr.  = 

^¥  =  ̂ ^"^  "~       !        change  of  «  to  m  caused  by  the  labial 
hli.    As  to  the  change  of  w  to  o,  see  my  Comp.  Gramm.  §  148.* 

143  den.  «»r  fry,  cooJc  =  Skr.  P.  P.  P.        (Pan  8,  2.  44)  ;  Pr.  or 

144  den.        cover,  gilt  (i.  e.  encase  by  rubbing  on)  =  Skr.  P.  P.  P. 
Pr.  TTf  or  (disaspirated)  ;  Pr.  fff  ̂   or  Ti^^  (H.  C.  4,  126), 

H.  H"^.  The  Skr.  root  i{3  cover  is  adopted  from  the  primitive 
Prakrit  or  Pali  TTf  (=  W^),  whence  V'S  a  covering ,  hut,  H.  ■flS"  or 
JiSl.    Similarly  are  formed  the  roots  ̂ '3' ,  i'^^,  &c. 

145  den.        consult  —  Skr.  N.        ;    Pr.  or  Mt{^  (cf.  H.  C.  4,  260 
^iTh^T),    H.  Hff  (with  elided  nasal,  see  my  Comp.  Gramm.  §  143). 

146  der.  fna:  be  effaced,  cease  to  exist,  a  passive  or  intransitive,  derived 
from  the  root       No.  153. 

147  der.        be  shaved,  a  passive  or  intransitive,  derived  from  the  primary 

root  ̂ Tvg-,  No.  284. 
148  der.        be  closed,  a  passive  or  intransitive,  derived  from  the  root 

^f^;,  No.  151. 

*  This  derivation  I  owe  to  8.  Goldscliinidt,  Prdkritica,  No.  8,  p.  9.  Formerly, 

looking  upon  *1T^  or  '*iTT  as  the  more  primitive  form,  I  was  inclined  to  consider  it 
a  denominative  of  Skr.  "^MX,  whence  comes  Hindi  VIT^T  or  VIT^I  a  simpleton. 
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149  den.  M  die  =  Skr.  P.  P.  P.  ̂ rf,    Pr.  T?^  (H.  C.  4,  442)  ;    Pr.  VWT, 

H. 
150  den.  nfT  discliarae  urine  ==  Skr.  N.       ;    Skr.  Pr.  f\^X  or 

ey  "  -V  "N  es,  vt  ̂  TITJT,  H. 

151  den.     ̂   c/ose  (lit.  with  a  seal  ring)  =  Skr.  N.  ■»is?T  ;  Skr.  -fl-s^qfrr 

Pr.  -flf^  or  H.  See  H.  C.  4,  401  ft^WT  -f^  sealed. 
152  den.        6e  s^Zewif  =  Skr.  P.  P.  P.  -fl^f  (of  root  f{ ) ;    Pr.  'fl^  or  Tr'nf;, 

H.         (or  from  N.  fiT^r) 

153  den.  isr  efface  —  Skr.  P.  P.  P.         Pr.  I^It  or  fji{%\  (disaspirated  for 
fsTli:;,  cf.  Pali        or  flf  =  H.  ̂ s,  (with  e  for      see  my 
Comp.  Gramra.  §  148). 

154  den.  ̂ T^^  or  ̂ TT  hlossom  =  Skr.  N.        ;  whence  ̂ T^?jf?r,  Pr.  'fll^ 
or  ̂ T^^,  W.  H.         or  E.  H.  ̂ TT. 

155  den.  -^t^tw^  or  hlossom  —  Skr.  N.  f.T^  ;  Pr.  WW^^  or  ̂ rai^, 
W.  H.  ̂ T^rt  or  E.  H.  ̂ m^. 

156  den.  ̂ Jl^  he  attached  =  Skr.  P.  P.  P.  tM,    Pr.  XJJ[  (H.  C.  2,  10)  ; 

Pr.  x:'5l^  or  rrsw,    H.  T^. 

157  den.  T3n  dye  =  Skr.  N.  T^I  ;  Skr.  TJnjffT,    Pr.  ̂ JiT  or  TJT?;,    H.  T^. 
158  der.  ̂ ejr  he  liindered,  a  passive  or  intransitive,  derived  from  root  ̂ T^» 

No.  162. 

159  der.        or        he  restrained,  a  passive  or  intransitive,  derived  from 

the  primary  root        No.  298. 

160  den.        or        he  angry  =  Skr.  P.  P.  P.  ̂ ^z,    Pr.  ̂ 1  (H.  C.  4,  414) 

or  Pr.        or  '^JX,    H.  w  or  ̂ % 

161  comp.         hray  =  Skr.  -^^^  (acc.  sg.  neut.  -fs  )  +  Pr.  or 

T^,    H.  t"^- 162  comp.  TT^l  hinder  —  Skr.       (acc.  sg.  neut.  ■^'i^)  +  15 ;    Pr,  '^^s;  or 

163  der.  TT^T  stoj),  plant ;   a  tmnsitive  or  active,  derived  from  primary 

root  ■^tf ,  No.  295. 

164  den.  '^31^^  limp  =  Skr.  N.  ̂ W,    Pr.  diminutive  ̂ Jt^  ;    Pr.  ̂ Jl^'?;  or 

^Jl^,    H.  ̂nf-. 
165  den.        or      reap  =  Skr.  N.       ;  Skr.  ̂ gqffi,    Pr.  or  -g^, 

H.       or  ̂ R. 

166  comp.  ■^^^  disapipear,  conceal  oneself  —       +  u  ;    Pr.  '^i;  (H.  C. 
4,55),    H.  The  word  '^tt  properly  means  "dropping  out", 
"  elision"  ;  it  is  derived  from  the  Skr  root  hreaJc.  This  ori- 
ginal  meaning  of  the  root  is  still  preserved  by  the  Pr.  ̂ I^i;,  which 
means  both  hrealc,  cut  of,  (H.  C.  4,  116,  where  it  is  said  to  be  = 
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Skr.  ■g'^  )  and  disappear,  conceal  oneself  (H.  C.  4,  56,  where  it  is 

given  as  an  equivalent  of  the  Skr.  f<fr^)  * 
167  den.  '^viT'^^  or  '^^T'^^  covet,  he  enamoured  with  —  Skr.   N.  %T*I  ; 

Pr.  ̂ TW^TT  or  '^T'^'R'?;.    H.  ̂ viit  or  ̂ ^T'^,  (with  u  for  o,  see  my 
Comp.  Gramm.  §  25). 

168  der.  "er^I  ie  adorned,  he  prepared,  a  passive  or  intransitive,  derived 

from  root  ̂ T^T,  see  Appendix  No.  24. 

169  comp.   ̂ 53^   or  ̂ ^'^^  get  aivay,  disappear,   conceal  oneself  =  Skr. 
or  ̂ ^^  +  11;    Pr.  ■^f  "^T  or  w^T>    H.  or  ̂ ^'^r.  The 

word      means  covering,  concealment.    The  root  becomes 
in  Pr.  ;  see  Vr.  8,  51.  H.  C.  4,  219. 

170  der.        be  settled,  a  passive  or  intransitive,  derived  from  the  primary 
root        No.  336. 

171  den.  ■gu^T'a  he  in  presence  of  =  Skr.  N.  ̂ fi^ ;    Pr.  ̂ ^'^RT  or 

172  comp.  ̂ ^^^  he  moved,  move  =  Skr.       +  If ;    Pr.  or  ̂ 'C^^, 
H.  Possibly  it  is  a  mere  variety  of  the  root 

173  den.  ̂ XTT^  curse,  denom.  made  from  the  Hindi  a  corruption 

of  the  Skr.  'S^T^  ;  see  my  Comp.  Gramm.  §  135. 
174  der.         or         or  ̂ rts  combine,  a  transitive  or  active,  derived  from 

the  primary  root        No.  323. 

175  den.  €1-^^  moisten  =  Skr.  N.  ■jftw  ;  Pr.  or  €\^^T,   H  ̂ft^. 
on  the  absorption  of  a  after  i,  see  my  Comp.  Gramm.  §  97. 

176  der.  be  correct,  mend,  a  passive  or  intransitive,  derived  from 
the  primary  root  see  No.  346. 

177  den.  ̂ "IT^^  be  pleased  or  give  pleasure  =  Skr.  N.       ;    Pr.  ̂ ^R^  or 
H.  's^rt. 

178  den.  ̂ '^R^  he  beautiful  or  malce  beautiful  =  Skr.  N.  ̂ TH  ;  Skr. 
^m^f?r,  Pr.  il'^Ri;  or  %1^T^^,  H.  ̂ '^rt.  This  might,  how- 

ever, be  a  primary  root,  from  the  causal  of  root  ̂ M. 

179  den.        or  Q'a  be  dry  =  Skr.  N.  l^^,    Pr.  or  ̂ ^i^,  H. 
or 

180  den.  -^fT^  sleep  =  Skr.  P.  P.  P.  ̂  ;  Pr.         or  §t)^,    H.  ̂ t. 
181  den.  ̂ "rf  or        adjust  =  Skr.  P.  P.  P.  ̂ *?Tf^fr,    Pr.  ̂ iTTf^xT  (cf.  H. 

C.  2,  99  fvrf%Ti  =  Skr.  f^f^),  Ap.  ̂ ^tf^TT  or  H.  (con- 
tracted) ^ %  ;  whence  Pr.  '^(HTf^Tl?:,    H.  ̂ %  or 

182  comp.        evacuate  =  Skr.        +  ̂   ;   Pr.  '^'JI'?;,    H.  '^fl  (for       )  ? 

*  The  root  might  also  be  derived  from  ̂ 'cf  +  ̂ ,  from  the  root  which 

(like  ̂ '^^)  means  both  cut  off  and  disappear.  Or  it  might  be  derived  from  +  ?i  ; 
the  root        meaning  become  invisible. 
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183  comp.   "^^T"^,  or  '^^T'^^  haivl,  drive  away  or  Iceep  off  (with  shouts)  = 
Skr.  'faff  +  ̂   ;  Pr.  or  '^^T,    H.  ̂ ^Tf"  or     ̂ it.  This 
is  a  pleonastic  form  of  No.  187. 

184  den.  '^^T^  haivl,  drive  aioay  or  hee])  off  (with  shouts)  =  Skr.  '^^T  ; 
Skr.  '^fiK^jf^r,  Pr.  '^^TTT  or  ̂ ^^7^,  H.  '^^IT.  Connected 
with  roots  Nos.  183  and  187. 

185  ̂ iT  slay  =  Skr.  P.  P.  P,  Pr.         (like  T^f^rf  H.  C.  2,  99) ; 
Pr.  '^^^  or  'fTfi;,    H.  =?t. 

186  comp.  move  =  Skr.        +  It  ;  Pr.  I'^i;  or  H.  'f^^. 

187  comp.  "^'i^  bawl,  drive  (with  shouts)  =  Skr.        +  li ;    Pr.  '^^f;  or 

-^WX.  (H.  C.  4,  134),  H.  .  See  Nos.  183,^184.  Probably  con- nected with  root  *fTT^  or  vi^  or  Vl\  talk  +  If. 

188  den,  '^T"^  lose,  be  beaten,  be  imsuccessfwl  =  Skr.  N.  "^r^,    Pr.  "^K^ 
or  -^KX,  H.  '^R.  H.  C.  4,  31  has  "^l?;^^  (for  ̂ T^lT^i-?:  by  H.  C. 
3,  150),  said  to  be  =  »rsiffr  ;  it  is  merely  a  pleonastic  form  of  ̂r^. 
Hindi  has  '^O^  or  fV^T^. 

189  comp.         blow  =  Skr.       +  ̂   ;    Pr.  or  ̂ W?;.  Ap. 

H.  ̂ it  (for  ̂it).    See  No.  92. 

Appendix. — Primary  Boots* 

1  ̂ %  or  'i'^pull,  attract  =  Skr.      +         future  (used  in  the 
sense  of  the  present),  Pr.  ̂ T^W^  or  W^Wi:  (H.  C.  4,  187),  H. 
or  (with    loss  of   aspiration).    See    introductory  remarks, 

pp.  39,  40.  This  root  occurs  in  the  shortened  form  ̂ ■=g;  both  in  Pr. 
(H.  C.  4,  187  W^t)  and  in  old  Hindi  (Prithiraj  Ptasau  27,  38 

^^) ;  see  No.  2. 

2  or         or  ̂ si"^^  or         pull  =  Skr.  1}^,  future  'sr^frT  (used  in 
the  sense  of  the  present)  ;   Pr.  ̂ ^i;  or  H.        'i'^  or  , 

(with  transfer  of  aspiration,  see  my  Comp.  Gramm.  132). 
On  the  inserted  nasal,  see  ibidem  §§  149,  158,  H.  C.  1,  26,  28.  On 
the  change  of  a  to  ai  or  e,  see  my  Comp.  Gramm.  §  148  ;  here  it 

occurred  by  assimilation  to  root  ̂ "^^  or  No.  1.  See  introductory 
remarks  pp.  39,  40.  In  old  Hindi  this  root  occurs  in  the  form 
which  is  much  nearer  the  original  Prakrit  form  ̂ Wj  and  corre- 

sponding to  it,  the  old  Hindi  has  a  root -form  which  has 
evidently  been  modified  from  the  original  form  (see  No.  1), 

in  order  to  assimilate  it  to  ̂"^^^ ;  just  as  the  original  form  has 

*  These  are  roots  which  I  was  at  first  inclined  to  consider  to  helong  to  the  se- 
condary class. 
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been  modified  to  in  order  to  assimilate  it  to  ̂ "^^  .    Thus  the 
two  forms  '^'^  and       occur  in  the  Prithiraj  Easau  27,  38. 

'^'t^ft        ̂ T^r  ̂ f^  ̂ r?r  ̂   ̂"'^  ii  i-  e., 
"  The  Mangol  Khan  Lalari  draws  twenty  daggers,  and  the  four- 

sworded  Sabbaj  pulls  out  the  enemy's  life  with  his  arrows." 
3  15T^  vomit,  let  go,  release  =  Skr.  f  ̂ ,  I.  cl.  Pr.  iff^  (H.  C. 

4,  91),  H.  ̂ f^.  The  root  is  also  spelled  iff^  ;  and  it  might  be 

derived  from  f  ̂ ,  VII.  cl.  f  fJirTT,  Pr  g?"^?;  or  w^^,  H.  wt^  or  ̂ fs 
(as  Pr.  for  Skr.  vj«rf^).  It  might  also  be  derived  from  the 
Skr.  denominative  root  X.  cl.  w^^fff  ;  as  it  seems  to  have 

been  done  in  H  C.  2,  36  (w^^  fi'om  wf^). 

4  ie  pressed  doivn,  he  stamped,  he  printed  =  Skr.  "^M  ,  I.  cl.  ■^'=i?frr, 
Pr.  WT?;,    H.  Or  perhaps  from         IV.  cl.  ̂ iJ^jTrf.* 

5  or  or  sigh,  chatter  (wildly),  lament,  be  sorry  for  =  Skr. 
6?r^,  I.  cl.  s^t^fw,  Pr.  (H.  C.  4,  140),  H.  or 
(disaspirated)  As  to  the  change  of  to  compare  Pr.  »f^T 
for  Skr.  (H.  C.  2,  27).  As  to  the  meaning,  compare  the 

English  "  croak. "t 
6  Vfi\\  throiv  on,  cover  =  Skr.        throw,  Passive  WGl^  (used  actively), 

Pr.  vixfx,  H.  VfiJ^.  The  »fi  for  w  is  as  in  fi^i^i;  for  ̂ ^1^  H.  0. 
2,  3,  and  the  inserted  anusvara,  as  in  (H-  C.  4,  2.  1,  26,  for 
STW?;).    Or   it  might  be  derived  from  Skr.  +  Causal 

^^xf^ffff,    Pr.  or  -iiqT,  (for  ̂ SJfiq'?;,  with  loss  of  initial  ̂  
see  my  Comp.  Gramm.  §  172). 

-    7  3^  knock,  hammer  =  Skr.  r{^,  I.  cl.  frwffr,    Pr.  'S^xfi;  (with  ̂   for 
fT  as  in  ̂31"^!  H.  C.  1,  205),    H.  3^  (for       with  transfer  of  aspi- 

ration).   Compare  Skr.  '^X-    See  No.  9. 
8  BT^  ram,  hammer  =  Skr.        I.  cl.  rf'^fiT,    Pr.  'Z'^T.  (as  to  ̂   for  7T, 

see  H.  C.  1,  205),  H.  'S't^  (for  with  transfer  of  aspiration 
from  ̂   to  "S,  and  change  of  W  to  ̂ ,  see  my  Comp.  Gramm.  §§  11, 
132).    See  No.  10,  also  Nos.  7  and  9. 

9  "SVm  or  hammer,  drive  in,  (nail,  &e.)  =  Skr.   t^"^,  I.  cl. 
«^wF<T,    Pi'.  (as  to  ̂   for  rT,  see  H.  C.  1,  205),    H.  ■§T%  or 

(for  ̂T§,  with  transferred  aspiration).    See  No.  7. 

10  ̂ r'J  or  ̂ €  ram,  hammer  —  Skr.         I.  cl.  '^'^ffr,    Pr.  '2=^^  (cf.  H. 
C.  1,  205),    H.  -stI  or        (for  $tI).    See  No.  8. 

*  The  root         also  might  produce  a  Pr.  passive  (used  actively)  ̂ ""^T,  analogous 
to  fm.^X  (H.  C.  4,  257). 

t  This  verb  is  noted  by  Hemachandra  not  less  than  five  times  ;  in  4,  140  as  = 

W{\  rejoertt,  in  4,  148  =f^^'?  lament  or  prattle,  in  4,  156  =  ̂ ^^W^  scold,  in  4,  201 

=  f'*i:^'7  sigh,  and  in  4,  259  =  M\\  talk. 
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11  or  '^TT  send  forth,  pour  out,  cast,  a  modification  of  «IT^  ,  No.  14 
q.  v.,  cerebralisation  transferred  to  the  initial  ̂   from  ̂ . 

12  ̂ M  fix,  settle  =  Skr.  ̂ Wj    Passive  ̂ Hj^  (used  actively),    Pr. -sjni-?; 
(formed  similarly  to  fww?;  from  ̂ ^IT^  H.  C.  4,  257),  H.  's?^. 
See  footnote  on  p.  46  ;  Vi  =     —      —  tx(. 

13  ̂ T^T  or        slap,  strike,  pat  =  Skr.  Passive  (used  actively), 

Pr.  ̂ ■ttji;  or  auji;,    H.        or  See  footnote  on  p.  46  ; 
=  5^  =     =  xq. 

14  send  forth,  pour  out,  cast  =  Skr.  V(T^,  I.  cl.  'KTS'^,  Pr.  '^^T 
(H.  C.  4,  79),  H.  tut.  See  No.  11.  The  Skr.  -stT^^  is  adopted 
from  the  Pr.,  and  is  prohablj'  a  denominative  of  ifS?  P.  P.  P.  of 

glide,  floiv,    Pr.  ■tif  =       =  'SIT^. 
15  "«fr#fl  leap  —  Skr.  St+^SJ^,  I.  cl.  ̂ l^^fffT,    Pr.  T^g'?;,    H.  "Cff^il  (with 

transfer  of  aspiration) . 

16  '^'Sfi  or  ""^"eF  hurl,  fling,  throw  away  —  Skr.  Future  ̂ i^ff?r 
(used  in  sense  of  present),    Pr.  ■q'=Rf^  or  H.  "^"^  or  T#f  ̂  
(with  transfer  of  aspiration). 

17  f'^«r  weave  =  Skr.      IX.  cl.  SxjrrfrT,    Pr.  f^Tsrc,    H.  f^f;  see  No.  19  : 
also  No.  I,  237.    The  Skr.  root  for  weave  is  i,  I.  cl.  or  IV. 
cl.  ̂ 5JW  ;  it  seems  impossible  to  derive  the  H.  root  f^»r  from  it ; 

but  the  roots  ?  and  "i  are  probably  connected  ;  both  mean  cover. 
18  f^W    be   spread  =  Skr.  f=r-^,    Passive  f^f^^IW   (for  f^^^^  ;  like 

f^?J^,  f^^fH),  Pr.  f^=^5;  or  fg^,  H.  ft^.  Compare  Pr.  f^f^^ 
in  Chanda  2,  21  for  Skr.  f^^w. 

19  ̂   toeave  =  Skv.  ̂ ,  V.  cl.  ■g^Tffr,    Pi".  H.  ■^•f ,  formed  like 
No.  I,  347.    See  No.  17. 

20  ̂T'fi  load  =  Skr.  "Sr^,  Passive  '^UH'  (used  actively)  or  Causal  Passive 

■^rm,    Pi",  "aaifli;  (cf.  H.  C.  4,  245  "^^T).    H.  ̂t^. 
21  or  be  wet  =  Skr.  '^fn  +  ̂ m,  Passive  ̂ «J5q^,  Pr. 

^t^HWi;,  H.  *?t^  or  (with  loss  of  initial  ̂   ;  see  secondary 
root  «^_^No.  140). 

22  or  or  WT^  tallc  foolislilg,  Zi«rA;  =  Skr.  Future  vi^r<T, 

Pr.  (H.  C.  4,  186,  with  disaspiration  for  ̂ ^?:),  H.  »f &c. 

The  ""original  aspirate  form  occurs  in  Hindi.  There  is  an 
identically  spelled  root,  meaning  thrust,  drive,  which  probably  has 
a  different  origin  and  may  be  a  compound  root. 

23  send  =  Skr.  ̂ fvj  +  ̂ of^,  Passive  ̂ ^q^^  (used  actively),  Pr. 
'^f^jq^^,  H.  (with  loss  of  initial  and  change  of  i  to  e,  see 

my  Comp.  Gramm.  §  §  172,  148.  As  to  the  change  of  ya  to  i,  see 
ibidem,  §  121. 

24  ̂ ToT  «c?om, /re/we  =  Skr.  ̂ 5T,    Passive  ̂ ^S}'^  (used  actively),  Pr. 
^r^^,  H.  ̂ TW.  The  Skr.  root  'g^has  been  adopted  from  the  Prakrit. 
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TO  "A  COLLECTION  OF  HINDI  ROOTS." 

INDEX  OF  SANSKEIT  BOOTS  AND  WORDS  OCCUERING 

IN  PAGES  33—80. 

^  a.  karma  64. 

\/ kal ;  nis — 72. 
v/ kash  43. 
N.  kasha  37,  64. 

-v/ kas  ;  nis — 50. 

\/ kari  (causal)  36  Lis. 
\/ kas  43. 

\/  achh  40. 

\/ aj  ;  ablii — 80. 

>>/ anj  ;  abhi —  80. 

\/at  42;  abhi— 57. 
N.  atta  63. 

N.  adhyaksha  69. 
N.  abhj'anga  75. 

v/ ard  ;  abhi — 57. 

'^I  a. 

\/ ap  ;  pra — 35,  41,  52. 
sam — 61. 

^  i
-' 

N.  ichchha  45,  66. 

s/ ish  ;  pra — 80. 

\/ i  ;  pari — 53. 

\/  iksh  ;  pari — 51. 

^  U. 
N.  uchcha  63. 
P.  utkrishta  64. 
N.  utsaha  45,  66. 
N.  udvam  63. 

P.  upavishta  37,  74. 

fs/ ri ;  adhi — 79. 
sam — 62. 

^  k. 

V^kath  43. 

■v/  kamp  43. 
N.  karda  64. 

■v/  kunch  ;  ni — 50. 

-v/kut  43  ;  ava— 43. 
-v/ kutt  43. 

-v/kup  35.  43. 

a/m  35,  37,  43,  47,  48. 
v/fait  43. 

-v/krish  35,  39,  43,  78  ; 
ut— 42. 
a— 40,  78. 

P.  krishta  64. 

-v/krr43  ;  vi— 35,  36,  55. 

-v/  kn'd  44. 
i/ kshap  43,  79. 

\/ksham  79. 

-v/kshamp  79. 

-v/ kshar  64  ;  ni — 50. 

v/kshal  64. 

-v/kshi  43,  46. 

v^kship  44,  65. 
P.  kshipta  65,  66,  67  his. 
-v/kshu  67. 
N.  kshut  67. 
N.  kshubh  69. 

ij kshur  44. 
N.  kshepa  69. 

\/  kshai  56  ;  vi — ava— 
v/ kshot  44  bis,  67,  68 

56. 

\/khad  34,  35,  43. 

^khid  44. 
a/ khud  44  tris. 

\/  khund  44. 

\/  khur  44. 
-v/  kbot  44. 

v/khod  44. 

y/khor  44. 
V^khoT  44. 

'31  g. 

-v/gachh  40  ;  a— 34,  41. 
■v/ gan  44. 

-v/ gam  44. 
N.  garta  64. 
N.  garda  65. 

\/ garh  44. 
a/ gal  44  ;  api — 52. 

galh  44. P.  gadha  65. 

\/  guph  44. 
•v/ gri  44. 
N.  gorda  65. 

v/ gai  44. 

\/  granth  44. 
-v/ grah  44,  45. 

\/ glunch  44. 

gh. 

\/ ghat  44  his  ;  ud— 42. vi — 55  hi 

s/  ghatt  44,  45. 

\/ghuii  45. 



\/  ghurn  45  lis. 

\/ ghrin  65. 
N.  ghrina  65. 
N.  ghrinika  65. 

-v/ ghrish  45. 

\/ ghol  45. 

i/ ghra ;  sam — a — 62. 

^  cli. 
v' chap  45. 
N.  chapa  65. 
N.  cliamat  65,  66. 

\/  char  46  ;  vi — 55. 
N.  charpa  65. 

\/ charv  45. 

^  chal  45. 

»y  chi  45  ;  pari — 51. 
sam — 60. 

N.  chikkana  65. 
N.  chikkina  65. 
P.  chitta  65. 
N.  chitra  66  his, 

i\/  chint  45. 
N.  chipita  73. 
N.  chihna  65. 
N.  chira  65. 

V^chukk  66. 
\/  chumb  46. 
P.  chetita  65. 
N.  Chora  66. 
N.  chaura  66. 

chyu  45. 
\/ chyut  35,  46,  66. 
N.  chyut  37,  66  bis. 

W  chh. 
v/chhad  46. 
N.  chharda  79. 
N.  chhala  66. 
N.  ehhikka  67. 

-v/ chh  it  67. 

v/chhid  46,  68. 

N.  chhidra  68. 
P.  chhinna  69. 

\/ chhut  46. 

\/  chhup  46  bis. 
v/chhrid  79. 

-v/jan  36,  46. 
N.  janma  36,  68. 

\/ jalp  46. 
v/ jagri  46. 
P.  jita  68. 

V'jiv  46. 

v/jut  47  bis,  67,  68  bis. 
v/jfll  35  bis,  46,  58. 
P.  jfiapta  68. 

N.  jyotis  68. 
•v/jvar  46. 

V'jvai  46,  47,  54  bis  ; ud— 42. 

v/ jhat  47  Us. 
N.  jhata  68. 
N".  jhampa  68. 
N.  jhalla  47,  69. 
N.  jhallaka  47. 

■€  t. 

tank  47. 
N.  tankara  69. 

^  d. 
a/si  ;  ud— 42. 

dh. 
v/dhundh  48. 

-v/dhauk  48. 

<T  t. 
^/taksh  70,  79  i/s. 
N.  taksha  69. 

/v/tan  48. 

>/tap'48;  sam— 61,  79. 
-v/ tark  48. 

-v/  tul  48  tris. 

\/ tri ;  ava — 42. 
/v/tri:  48  bis  ;  ut— 42. 

pra — 52. 
vi — 55. 

N.  traya  69. 

\/ troti  (causal)  35,  36. 
V'trut  36,  47,  48. 

v/tvaksh  70,  79  his. 

N.  dagdha  71. 

\/ dam  48. N.  dara  70,  71. 

v/dal  48. 
\/ dams  47. 
v/  das  47. 

-s/dah  48. 
N.  daha  71. 

-v/dd  35  5«s,  49. 
N.  daha  90. 

v/dis  49. 

^7^147. N.  duhkha  71. 
N.  dridha  71. 

34,  36,  38,  49  bis 
ava — 49. ni— 49. 

pra — 49. v/drf  47,  48  ;  vi— 55. N.  drava  71. 

^  dh. N.  dhama  71,  78. 

\/ dha;  pari — 51  bis. N.  dhara  71. 

\/  dhav  49  his. 
\/dM  49,  63. 

•v/dhri  49  bis  ;  su — 63. 



iii 

\/ dhma  63. 

-s/ dhraj  80. 
P.  dhrashta  80. 

s/ dhrad  80. 

\/  dhvams  49. 

\/ dhvanksh  79. 

n. 

•y/ nam  50  his. 
N.  narta  71. 

-s/nas  35,  39,  78. 

■v/  nah ;  api — 51. 
N.  nikusmaya  72. 
N.  nigala;  72. 
P.  nivrita,  65. 
P.  nishkushta  72. 
P.  nishkrishta  72. 
N.  nishpatti  72. 

V^Mit  35,  50. 

T  p. 
P.  pakva  72. 

\/  pach  51. 

\/ panch;  pra — 73. 
N.  pata  72. 
N.  patta  72. 

\/ path  51. 

\/pat  35,  51,  52  ;  ut— 45. 
a— 41. 

N.  patra  72. 

■v/  pad  ;  ut — 42. 
a— 41. 

N.  parichayana  73. 
P.  parilosliita  65. 
P.  paryasta  71,  73. 

a/  palky  51. 

v/ pas  34,  49. 
N,  paschattapa  72. 

pd  52. 

v/pl52  (drinl<). 

N.  pani'ya  73. 
N.  pidicha  73, 

N.  pichchita  73. 
N.  pichchliala  73. 
N.  pichchliila  73. 
N.  pinaddha  73. 

v/ pish  37,  52  bis. 
P.  pishta  37,  73,  74. 

\/ pi'd  52  his. 
N .  punya  74. 

\/ push  52. 

\/ puj  52. 
N.  putkara  73. 

-v/ pri  52. 

i/ pri  52. 
P.  prakrishta  72. 

\/ prachh  52. 
N.  prapancha  73. 
P.  pravishta  34,  37,  72. 

■>/ preksh  34,  38. 

ph. 

-v/ phal  53. 
N.  phut  74. 
N.  phutkara  73. 

\/ phel  53. 

^  b. 
V'hadh  54. 

-v/ bandh  54  his. 

a/ badh  54. 

\/budh  33,  35,  36  his  ; 
sam — 61. 

-x/bru  56,  74. 

W  bh. 

\/bhaksh  57. 
P.  bhagna  75. 

-y/bhaj  57. 

s/ bhanj  35  bis^  57  his, 
-v/bh  an  57. 

^bhd'  57. 
V'bhash  80. 

-v/ bhas  57. 

-/bhid  55,  57. 
-v/bhuj  57. 

■v/bM  35,  40,  63  ; 
ud— 43. 

pra — 52. P.  bhurna  75. 

■v/bhri  57;  ud— 42. 
sam — 61. 

\/  bhrims  57. 

V  bhram  57. 
\/ bhraujs  53  his,  66. 
P.  bhrashta  75. 

n  m, 

a/  mach  57. 

\/  manch  57. 
-v/  math  58. 

V man  58  his. 
N.  mantra. 

a/ ma  58. 

V marg  35,  36,  58. 
•J marj  58. 
-v/ mil  58. 

■\/ mish  58. 

\/ much  ;  pra — 54. 
v/ mund  58. 
N.  mudra  70. 

\/ muh  58. 
-v/  mu  76. 
N.  mutra  76. 
P.  muna  76. 

a/ mush  58. 

a/ mri  58  his. 

a/  mrij  57.  5S. 
P.  mrita  To. 

v/ mrid  58  his. 

a/ mris  57,  58,  70. 



iv 
P.  mrislita  73,  76. 
N.  maviiia  76. 
N.  maula  76  his. 

^  J- 
A^ji  41,  46;  a— 34,  41. 
P.  yukta  65,  67,  68. 
N,  yugma  68. 

V'yudh  46. 
N.  yoktra  68. 

p.  rakta  76. 

V^raksh  58,  59. 
N.  ranga  76. 

\/  racli  58. 

\/ raj  59. 

%/ ranj  59. 
■\/ ram  59. 

-v/ radh.  59. 

\/ ring  59. 

\/ rish  59. 

\/ ruch  59. 

.\/ rut  59. 

\/rud  59. 
-v/rud  59. 

y rudh  59. 
N.  rudh  37,  76. 

>y  rush  59  his. 
P.  rushta  76. 

V^ruh  59. 
N.  resh  76. 

v/?^  59. 

\/ raud  59. 

^/  laksh  59  ;  vi— 55 

^/iag  33,  36,  59  ;  vi— 55. 
N.  langa  76. 

\/  laugh  69  ;  pra — 80. 
yi — 5.5. 

yiajj  60. 
lad  59. 

\/lap  ;  vi — 79. 
\/iabh  60  iis;  ud— 42. 

upa — a — 79. N.  lava  76. 

\/las  60  ;  vi— 65. 
\/iikh  60. 

lip  60  his. 

\/ \i ;  vi — 55. ni— 77. 

V' lunch  77. 

-v/lut  59,  60. 

.v/iunt  60. 

-v/luth  60. 

V^lunth  60. 

v/iud  59,  60. 
V^iup  76. 

N.  lup  76. 
\/ lumh  77. 

-v/lubh  60. 

69. 

\/ lok  ;  pra — vi — 49. 
v/lod  59. 
N.  lobha  77. 

^  V. 
\/  vach  56. 

\/  vanch  54. 

/\/ vat  54  ;  nir — 50  his. 

a/  vand  ;  nir — 50, 

\/  van  54. 
i/ vad  54,  56  his. 

\/ vap  56. 
N.  vama  63. 

\/  vas  54  ;  apa — 43. 

v^vah  54,  80;  nir— 50. N.  vahis  74. 
N,  vach  74. 

N.  vachya  74. 

\/ vanchh  54. 
N.  vatula  75. 

\/ vas  64. 
N.  virava  74, 
P.  vilambita  74. 

-v/^  75 ;  pra— 34,  37,  52. 

upa — 37,  56. 
\/  vish  75  ;  pari — 35,  61. 
P.  vita  75. 

v/vri  54,  60,  88  his; 
ud— 42. 
ni — 50. 

sam — 61. 

\/ vrit  54 ;  vi — 48. 
vi — a — 66. 

v/ vridh  54. 

\/  vrish  54. 

a/vs  80. 
\/ vesht  75  ;  upa — 64. 
-v/ vyach  56. 

\/ vyadh  55. 
P.  vyasta  74. 

vraj  54  bis. 
\/ vri  55. 

-v/  vrud  66  his. 

1  s. 

%/sali  35,  60. 

\/sad  47  tris,  61 ;  ud — 45. 
\/  samb  69. 

v/sai  61  bis  ;  ut— 42. 
N.  sapa  77. 

\/  siksh  61. 

A/singh  62. 
N,  sit  69. 
N.  sitala  77. 

/v/  such  62. 

v/sudh  62. 
v^subh  62,  77. 



V 

N.  sushka  77. 

sri  61. 

-y/sobha  77. 

n/ schyut  45. 

\/ sra  62. 

v/sri  62. 

v/sri  62. 

a/stu  35,  62. 

\/  slagh.  61. 

s/ svas  ;  nih — 79. 

V^svi  62. 

■^r  sh. 

N.  shteva  71. 

^  s. 
\/  sanj  80. 
N.  satra  77. 

\/ sad  51,  77. 
N.  sada  77. 
N.  sadriksha  40. 
P.  samahita  77. 
N.  sammukha  77. 
N,  sara  77. 

\/  sal  81. 

v/slih  61. 

a/  sadh  61. 

\/  sich  35,  61. 

-v/siv  61  ;  pra- 
ysukh  36,  62. 
N.  sukha  77. 
P.  supta  77. 

51. 

v/ sri  61  his  ;  nis — 50. 

pra — 51  his. 
N.  sektra  67. 

\/sev  62. 

v/skand  43,  64. 

s/  skund  43. 

ij  skhal ;  a — 64. 
N.  skhala  64. 
N.  stana  69. 
P.  stabdha  69  his,  70  lis 

V^stabh  80. 
N.  stabh  70. 

\/stambh.  48  his,  69. 
N.  stambha  69. 

\/ stup  48. 
\/ stri ;  vi — 55,  80. 
v/strih  80. 
N.  sthag  70. 

-v/ sthal ;  ni — 50. 

stlia  ;  ut — 41,  42,  56. 

pra — 51. sam— 60. 
N.  sthira  71  his. 
P.  snasta  71. 

s/ sna  36,  60. 

\/  spand  53. 
N.  sparsa  73. 

\/ spris  46  his,  53,  79. 
P.  sprishta  66,  67. 

v/ sphat  53  his. 
N.  sphata  74. 
N.  sphara  74. 

\/ sphal  53. 

sphit  53. 
v/sphitt  53. 
v/  sphut  53,  64. 
N.  sphutkara  73. 

•y/ smi ;  ni — ku — 72. 

\/ smri  62  ;  vi — 55. 
-v/syand  61,  63,  66. 
N.  syanna  66. 

sraais  61. 

\/ svid  62  ;  pra — 51. 

N.  hak  78  i;s. 
N.  hakkara  78. 
P.  hata  78. 
N.  had  77. 

\/han  62. 
-v/has  63. 

ha ;  vi — 55. 
N.  hara  78. 

-v/hu  63. 

v/Md  63. 

V^hri  62  ;  a— 43. 
anu — 42. 

pari — 5 1 . vi — 55. 

vi — ava — 56. 
.sam— 60,  61. 

v/hrish  63. 
-v/hval  63  his. 
N.  hvala  78. 

\/hvr{  63. 

\/hve  63. 



ERRATA. 

Page  83, line  22,  read  hudhija for  btdlhgd. 

,  35, 
„    38,  „ Skr.  sak Skr.  sak. 

„      1,  » 

»  44, „      6,  „ ,, 

»  47, 

30,  „ 

,, 

„  55, „    17,  „ 

), 
„  57, „    19,  „ 

„  57, „    41,  „ 

„  59, 
„    33,  „ 

„  59, 
„  „ 

„  66, „  30,^ 1 
32,  i 

34,  1 

Skr,  N. Skr. 
1 

35,  J 

»  75, 
»    13,  „ Skr.  N. ,, Skr. 

„  76, „    35,  „ 
Skr.  N. 

-J  - 

,, 

-J  ̂ 

77, 

„    28,  „ ), 

„  77, 
„    37,  „ Skr.  N. ,, Skr. 

»  78, 
„    24,  „ 

Prithiraj 
I, 

Prithiraj . 



COREIGENDA  ET  ADDENDA. 

Page   1,  for  Trichinopoli,  read  Trichinopoly. 
„      2,  for  stubi  (passim),  read  stubi. 
„     2,  lino  19,  for  purana,  read  piirana. 

„      2,    „   20,  (first  -word)  for  n  read  in. 
2,    „     5,  from  bot., /o?- a  high,  high. 

„      3,    ,,    12,  from  hot.,  add  the  following  note 

'  The  projecting  beam  ends  are  perhaps  carved  to  represent  Ydli  (?  Griffins') 
heads,  and  the  spiral  lumps  noticed  may  be  the  Yali's  trunk  coiled  up  above.' 
Page   4,  line   6,  from  hot.,  for  Nachaiyar,  read  Nachaiyar. 

„     5,    ,,    14,  after  metal  add,  somewhat  like  the  Sabha  (halls)  at  Chidambaram. 
5,    „     8,  from  hot.,  insert  an  asterisk  (*)  with  foot  note  : — 

On  a  2nd  visit  the  former  (upper)  head  appeared  to  be  that  of  a  ram  with  very 
curved  horns,  and  its  leg  and  foot  cut  off  and  put  in  its  mouth  as  they  still  often  do  at 

village  sacrificial  feasts.  The  bulfalo's  head  below  has  its  tongue  hanging  out  of  its mouth. 

Page   6,  line   1,  after  Gram-munsif,  insert  or  village  officer. 

„     6,    „    17,         new,  i«««ri  Jaina. 
„      7,    ,,    12,  for  Kasi  read  Kasi. 

7,    ,,    10,  from  hot.,  after  or,  insert  Coleroon. 

Ind paper  iJ.  8. 

Page   8,  Une  12,  for  flat  silled  read  flat-silled. 
„     8,    „     5,  from  hot.,  for  shutter  stone  read  shutter-stone. 
„      9,    „    13, /or  nehropolis  m<«?  necropolis. 

9,    ,,        for  &\mS\ax  read  histvaen. 
9,    „    13,  from  hot.,  for  chadud  read  chnthut. 

„      9,  last  line,  for  Neilipatla  read  Nellipatla. 
,,    10,  line  7,  for  three  or  four  read  six  or  seven. 

B.  E.  BRANFILI, 
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ABBREVIATIONS. 

Bs.  =Beames'  Comparative  Grammar. 
Cw.  =  Cowell's  edition  of  the  FrdJcrita 

Praltdm. 

Dl.  =Delius'  BacKces  Fracriticcs. 

'E.  M.  =B.  Miiller's  Beitrdge  zur  Gramma- 
tik  des  Jainaprdkrit. 

H.  0.  =Hema  Cliaiidra's  Brdlcrit  Gram- 
matik  (ed.  Pischel). 

K.  I.  =Kj'amad  Isvara's  Prakrit  Grammar, 
E.  M.  =Dr.  Eajendralala  Mitra'a  Pmi^r/;; 

Voeahulary, 

S.  B.  =Setu'bandlia  (ed.  S.  Goldschmidt). 
S.  C.  =  Sublia  Chandra's  Brdlcrit  Grammar. 
S.  Gdt.  =  S.  Goldschmidt's  edition  of  tlie 

Setuhandha, 

Spt.  =  Saptasataka  des  Hala  (ed.  A.Weber). 
T.  V.  =Trivikraraa's  Brdlcrit  Grammar. 
Vr.  =Vararuchi's  Brdkrit  Grammar. 
Wb.  =  Weber's  edition  of  the  Saptasataka. 

G.  =  Gujarati.  S.  =  Sindhi, 

M.  =  Marathi'. 

Coins  supplementary   to  Thomas'  Chronicles  of  the  Nathan  Jeings. — By 
C.  J.  Eodgers. 

(With  two  Plates.) 

The  "  Chronicles  o£  the  Pathan  kings"  is  a  very  full  work.  But  it  is 
an  enlargement  of  a  smaller  previous  work.  Further  search  brought  more 
coins  to  light,  and  the  description  of  these  coins  has  swollen  the  original 
treatise  to  its  present  size.  But  large  though  the  work  be,  it  is  not 
exhaustive.  Finality  in  our  knowledge  of  the  coins  of  the  Pathans  hag 
not  yet  been  attahied.  Continued  search  will  bring  out  still  further  coins 
which  from  time  to  time  will  have  to  be  described.  Owing  to  the  nature 
of  my  duties  I  have  few  opportunities  of  obtaining  fresh  coins,  but  as 
I  have  during  the  past  year  come  across  about  forty  unpublished  ones, 
I  thought  I  might  venture  to  put  them  forward  as  a  small  contribution 
to  a  further  knowledge  of  the  coins  of  India. 

The  word  a'dl  figures  largely  on  the  coins  of  the  Gazni  rulers.  In 
some  modern  coins  this  word  occurs  together  with  the  sword  on  several 
coins  of  towns  in  Afghanistan,  It  must  have  been  for  the  reason,  that 
might  is  right,  that  the  early  conquerors  of  India  stuck  this  word  on  their 

"coins.  In  Plate  V,  Nos,  1  and  2  have  a'dl  on  the  obverse  and  mumalliki 
■on  the  reverse.  I  am  inclined  to  ascribe  this  coin  to  2£uhammad  Sam 
or  his  general  Eihek.  The  word  I  have  transliterated  as  mumallihi  may 

••be  mumlahat.  No.  6  I  regard  as  a  coin  of  Muizz-ud-din  Muhammad 
Sam.  The  word  Muizz  on  this  coin  is  written  more  like  the  same  word 

on  the  coins  of  Eldoz  and  of  Muhammad  Sam,  than  that  on  the  coins  of 
■Muizz-ud-din  Kaikubad  or  Muizz-ud-din  Bahram  Shah.  There  is  a  coin 

in  the  "  Ariana  Anticiua^'  PI.  XX.  fig.  14  which  is  not  mentioned  by 
Thomas.  Now  I  got  a  good  specimen  of  this  same  coin  from  Neshapur 

with  a  lot  of  the  coins  of  A'la-ud-diu  Khwarizmi.    A  glance  at  No.  15 
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of  Plate  V,  will  show  that  this  very  king  A'la-ud-din  struck  coins  of 
the  very  same  type,  \Tsing  the  sqviare  area  for  his  name  and  titles  and 
dividing  the  latter  similarly  to  Muizz-ud-din.  No.  7,  PI.  V,  I  claim  also 
for  Muhammad  Sam.  It  has  Muizzi  on  obverse  and  on  reverse  in  Hindi, 
Sri  Samanta  Deva. 

Nos.  3  and  4,  PI.  V,  are  undoubtedly  new  tyj^es  of  Shams-ud-din 

Altamsh.  No.  3  has  obv.  a'dl,  rev.  SJiamsi.  No.  4  has  the  same  with  a 
star  underneath  each  word.    Neither  has  any  ornament. 

No.  9  is,  I  believe,  also  Shams-ud-diu's.  The  star  seems  to  indicate 
this.  A^U  i  Sultan  ul  Muazzim,  the  inscription  on  the  obverse  is  found 
also  on  a  large  quantity  of  coins  of  size  similar  to  this  one  of  which 
Thomas  takes  no  notice.  But  the  Zarh  ha  Ziuliore  with  star  above  it 

is  not  on  them.  They  have  always  Zarh  ha  liazrat  Delili.  No,  9  is  to 
me  unique.  But  the  other  kind  I  mention  are  very  common  indeed.  In 
my  own  small  collection  I  have  no  less  than  12  duplicates.  One  of  them 
has  Adl  i  Sultan  i  Muazzim  ;  the  rtZ/fand  Jam  are  altogether  missing. 

No.  10  is  undoubtedly  Shams-ud-din's  coin.  Ohverse  :  A'dl  us  Sultun 
(ul  A'zim)  ;  Heverse  :  {Shawms  ud  Dunya  {tva)  ud  dm.  This  is  a  very 
coarse  coin. 

Nos.  11,  12  and  13  are  I  think  Shams-ud-din's.  The  obverse  and 
reverse  are  simple  A'dl  and  Delili.  No.  11  has  these  words  in  square 
areas  ;  No.  12  in  round  ones  with  ornaments ;  No.  13  in  a  hexagonal  star, 
with  dots  in  the  angles. 

No.  5  is  a  very  rare  coin  weighing  only  the  same  as  No.  109  in 
Thomas,  and  half  the  weight  of  his  No.  52,  the  inscriptions  of  which 
latter  coin  it  possesses.  So  we  may  regard  this  coin  as  the  smallest  hither- 

to discovered  of  Shams-ud-din's.  It  is  exceedingly  rare  as  is  the  one 
double  its  size.  Thus  in  all  I  have  had  the  pleasure  of  unearthing  no 

less  than  10  new  types  of  coins  of  Shams-ud-din. 

No.  8  I  ascribe  to  Meziali.  In  the  rayed  circle  is  the  name  'Reziali. On  the  reverse  is  the  hull  with  Samanta  Deva  above  it  in  Hindi.  The 

whole  coin  is  similar  to  No.  7  of  the  same  plate. 
No.  14,  Plate  V  is  evidently  a  coin  of  the  same  king  the  No.  15 

belongs  to.  And  No.  15  is  obv.  A^la  ibd  Dunya.,  rev.  Wa  ud  din.  This 

is  a  coin  of  A'la  ud  diu  Ivhwarizmi.  No.  14  has  similar  inscriptions  to 
those  on  No.  5  ;  but  the  fortunate  discovery  of  No.  15  settles  the  ascrip- 
tion. 

No.  16  is  a  new  coin  of  the  same  king.  In  the  central  area  is  the  word 

Sultan  and  on  the  margin  Ul  A'zim  A'la  ud  Dunya  ica  ud  din  Muliain- 
mad  {hin  us  Sul)tdn.  Reverse:  the  Kalimah.  The  whole  is  in  Kufic 
characters. 

Not  one  of  these  three  coins  is  in  the  British  Museum  or  is  noticed 

by  Thomas. 
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No.  17  is  a  coin  of  Firoz  Shah  Zafar,  son  of  Firoz  Shah.  The  obverse 

has  on  it  in  square  area  Firoz  Shah.  The  margin  reads  Zafar  ihn  Hiroz 
Shall  Sulidn,  the  reverse  has  ndib  i  amir  ul  Momimn  791.  No.  18  is 
exactly  the  same  in  date  and  inscriptions,  but  the  latter  are  arranged 
differently  on  the  obverse.  Znfar  beginning  above  the  area  and  not  on  the 
left  hand  side  as  in  No.  17.  They  are  both  of  silver  and  copper.  This 
Zafar  Khan,  son  of  Firoz  Shah,  died  in  Gujrat  in  775,  A.  H.  But  he  had 
a  son  also  named  Zafar  Khan,  and  this  coin  may  have  been  struck  in  his 
honour  after  the  death  of  Firoz  Shah. 

No.  19  is  a  coin  of  Muhammad  Shah,  son  of  Firoz  Shah.  It  is  not 
in  Thomas  in  this  size.  This  coin  is  very  light.  In  reading  the  margin  of 
the  large  coin  of  this  type,  Thomas  omits  the  word  Sultan  which  is  always 

'  on  the  best  preserved  specimens.    The  centre  area  is  Muhammad  Shah. 
'  The  margin  reads  from  the  outside  and  is  Sultan,  zarh  baJiazrat  i  Dehli. 
The  reverse  of  this  coin  is  Naib  i  Amir  ul  Mominin  792. 

No.  19ff  is  a  coin  of  similar  type  without  any  date  on  the  reverse. 
Inasmuch  as  the  margin  of  this  coin  reads  from  the  inside,  I  am  inclined 
to  ascribe  this  to  Muhammad  bin  Farid  Shah,  whose  coins,  when  similar 

in  type  to  the  coins  of  the  son  of  Firoz,  have  always  some  difference  in  the 
arrangement  of  the  words. 

No.  20  is  a  coin  of  Muhammad  Shah  son  of  Farid  Shah.  The  in- 

scriptions are,  obverse  Sultan  Muhammad  Shah,  Farid  Shah  zarh  Dehli. 
Keverse  Khalifah  Amir  ul  Momimn   Khallad  Kldldfotahu.    There  is 

:  no  date.  There  is  some  uncertainty  as  to  the  date  of  the  death  of  this 
king.    Thomas,  quoting  Badaoiii,  gives  his  death  as  84<7.    I  got  a  coin  of 

i  this  king's  during  the  time  this  plate  was  being  prepared,  dated  848.  But 
this  does  not  prove  much  ;  for  from  the  time  of  Firoz  Shah,  the  mints  kept 
on  coining  in  the  names  of  kings  who  had  been  long  dead ;  e.  g.,  Mubarak 

I  Shah  died  in  837.  And  I  have  coins  bearing  the  date  of  840  and  854. 
A  whole  series  of  posthumous  coins  of  these  kings  might  easily  be  made. 

No.  21  is  a  coin  of  Bahlol  Shah.  The  inscriptions  are,  substituting 
Sahlol  Shah  for  Muhammad  Shah,  similar  to  those  on  the  last  coin.  Coins 
bearing  these  inscrij^tions  are  somewhat  rare  in  the  smaller  size.  This 

large-sized  coin  is  to  me  unique,  and  it  has  not  as  yet  been  published. 

This  is  the  third  new  type  of  Bohlol's  that  I  have  brought  to  light. 
No.  22  has  no  business  in  this  plate.  It  was  put  in  to  fill  up  a  gap, 

and  because  I  saw  that  the  coin  is  new  to  numismatists,  as  it  is  not  in 

the  British  Museum  Catalogue  or  in  Thomas'  work  on  the  Gazni  coins. 
It  is  a  binominal  coin,  struck  evidently  by  Bahram  Shah.  Obverse  : — jL'dl 
us  Sultan  ul  Azim  Bahram  Shall.  Eeverse  : — A'zd  us  Sultan  ul  Muazzim 

Sanjar.  Here  Bahram  seems  to  arrogate  to  himself  the  title  of  A'zim  "  the 

greatest"  and  to  give  his  ally  (A'zd)  Sanjar  who  had  helped  him  to  retain 
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his  throne  only  the  title  Mmzzim  "  the  great,"  or  "  great,"  simply.  Gram- 
matically there  is  an  apparent  slight,  but  conventionally  the  title  of  Sanjar 

is  as  honorable  as  that  of  Baliram.  There  is  a  difference,  we  know,  for 
Muizz  ud  din  Muhammad  bin  Sam  during  the  lifetime  of  his  elder  brother 
Gyas  ud  din  Muhammad  bin  Sam  always  used  in  his  coins  Muazzim  for 

himself,  until  his  brother's  death  when  he  took  the  title  ul  A'zim.  But  as 
I  have  shown  above,  Shams  ud  din  used  the  title  Muazzim,  as  did  also 

A'la  ud  dm  Masaiid  ;  for  I  have  two  unedited  small  coins  of  his.  Some  two 
months  ago  I  came  across  a  find  of  Gazni  coins  in  the  Umritsur  bazaar. 
There  were  about  500  in  all.  They  contained  several  new  types  of 
Masaud  III,  Malik  Arslan  and  Bahram  Shah.  The  present  war  should 
cause  some  thousands  to  be  unearthed  and  we  may  expect  novelties  for 
some  time  to  come. 

I  now  proceed  to  examine  the  coins  in  Plate  VI.  The  first  one  is  a 
small  Kashmiri  coin  with  the  date  (8)74  on  it.  It  is  a  coin  of  Haider 
Shah  and  confirms  my  statement  in  my  paper  on  the  Kashmir  Sultans, 
that  this  king  was  reigning  at  that  time,  although  his  accession  is  usually 
marked  in  878. 

Nos.  2  and  3  are  very  pretty  little  novelties,  of  Muhammad  Shah  and 

Sikandar  Shah.  They  are  of  copper.  Obverse  : — names  of  kings.  Re- 

verse : — the  title  Shdli.  They  are  much  smaller  than  Gyas  ud  din's  coins 
with  similar  inscriptions.  They  were  evidently  a  revival  of  the  small  coins 
of  Shams  ud  din  and  Nasir  ud  din  Mahmiid  and  Muizz  ud  din. 

Nos.  4  and  5  are  two  anonymous  coins  of  Humayun,  bearing  the  date 
946.    No.  4  was  struck  at  Agra. 

No.  7  a  rupee,  full  sized,  of  Humayun's,  struck  after  his  return  in  962. 
It  resembles  very  closely,  in  its  get  up,  the  rupees  of  Muhammad  Sur.  As 
yet  all  the  silver  coins  of  Humayiin  which  have  been  described  have  been 
thin  and  light,  after  the  fashion  of  the  tankalis  of  Central  Asia.  The 

inscriptions  are  very  distinct.  Obverse  Area  : — Muliammad  Smidymi. 

JBadsliah  Gdzi  962.  Margin: — Z7s  Sultan  ul  A'dil  Ahu  ul  Muzaffar, 
Znrh  (Delili?).  Reverse  Area: — the  Kalimah.  Margin; — names  and 
titles  of  the  four  companions  of  Muhammad. 

No.  8  is  a  rupee  of  Muhammad  Shah  of  Bengal.  Obverse  Area : — 
IluJiammad  Shah  Sultan  Gdzi,  Khallad  allah  mulhahu  loa  Sultanalni ; 

margin  : — Shams  ud  Dunija  loa  ud  din  ahu  ul  Muzajfar,  Zarh,  Satgdon, 
Reverse  Area: — the  Kalimah,  with  a  star;  margin: — the  names  of  the 
four  companions  and  their  titles  together  with  the  date  962.  There  is  a 
difference  between  the  titles  of  Umr  in  the  above  two  rupees.  In  Huma- 

yiin's  it  is  Al  Fariiq,  in  the  Bengal  one  al  Khattdb. 
No.  9,  a  new  type  of  Baber's  silver  coins.  It  is  of  the  tankah  kind, 

but  of  uniform  thickness  and  well  struck,  unlike  most  of  the  coins  of 
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Baber.  Obverse  : — ZnMr  ud  din  Muliammad  Bdhnr,  BddsJidh  Ghdzi  (9)87. 
Khallad  allah  mullmlm  wa  SuUdnahu,  zarb  Agrah.  (The  bars  and  knots 
are  not  peculiar  to  tbe  Kashmir  coinage.  They  are  found  on  the  anony- 

mous coins  of  both  Baber  and  Humayun).  Reverse  Area  : — the  Kalimah  ; 
Margin  : — names  and  titles  of  the  four  Companions. 

Nos  10,  11,  12,  are  three  varieties  of  a  new  type  of  Humayun's  anony- 
mous coinage.  They  vpere  all  struck  at  Champdnir.  Firishtah  spells  this 

•word^JjjlAjLi..  The  coins  all  agree  in  giving  it  ̂ ^A^s^.  The  inscriptions  of 
these  coins  give  a  new  feature — a  title  to  a  city.  Champanir  is  entitled  the 

noble  city  Shahr  i  MuTcarram.  It  speaks  well  for  Humayun's  nature  that  he 
could  so  style  a  city  he  had  just  conquered  ;  for  the  date  of  the  coins  is  that 
of  the  conquest  of  the  city  942.  These  coins  too  introduce  a  second  new 

feature  in  Humayun's  anonymous  coinage.  Instead  of  Fi  ut  tdriJch,  they 
have  la  tdrihh.  Obverse  : — Zarb  SJiahr  i  Mu/carram.  Reverse  : — Gham- 

pdmr  ba  tdrihli  942.    No.  11  belongs  to  Dav.  lioss,  Esq. 
No.  13  is  another  of  the  anonymous  coins  of  either  Baber  or  Huma- 

yun. I  give  it  for  two  reasons:  (1)  It  has  full  inscriptions.  (2)  The 
bar  running  across  the  Jaunpur  anonymous  coins  resolves  itself  into  a 

word  Mutabarrak,  the  title  of  the  city — the  Blessed.  Obverse,  Ba  Bar 
ul  zarb  Khifta  i  Jaunpur  Mutabarrah.  Reverse  : — Fi  ut  tdrikh  san  937  ; 
ornaments  at  the  top  and  bottom.  Most  of  the  coins  of  Jaunpur  have  a 
star  on  the  obverse  of  one  kind  or  other.  But  all  have  the  bar,  with  the 

first  letter  and  last  one  missing.  All  I  have,  have  dar  ill  zarb  on  them 
too,  although  this  is  omitted  by  Thomas.  The  bars  on  some  of  the  other 
anonymous  coins  may  by  the  discovery  of  fuller  specimens  turn  out  to  be 
some  words  or  other. 

Nos.  14,  15,  IG,  17  and  18  are  small  copper  coins  of  the  Siiri  family, 
forming  of  themselves  a  little  set,  out  of  which  only  one,  No.  17,  has  been 
noticed  by  Thomas.  No.  15  is  the  first  of  the  set.  Obverse  : — KhalifaTi 
uz  Zamdn  947.  Reverse  : — Sher  Shdh  us  Sultdn.  This  is  a  very  small 
coin  indeed  for  Sher  Shah. 

No.  16  is  also  Sher  Shah's,  but  it  is  larger  and  heavier  than  15  and 
has  a  different  inscription.  Obverse : — Sultdn  Khalifah  uz  zamdn. 
Reverse  : — Sher  Shah  id  A'dil  Sultdn. 

No.  17  is  Islam  Shah's,  noticed  by  Thomas,  No.  364,  p.  413.  I  have 
given  it  here  to  comi^lete  the  set  at  one  view.  No.  18  is  Muhammad 

Shah's  Siiri.  Obverse  : — Sultdn  Iluhammad  A'dil  Shdh  :  Reverse  : — Kha- 
lifah uz  zamdn  Abu  (ul  Muzaffar). 

No.  14  is  Sikundar  Siiri's.  Obverse  : — Khalifah  uz  zamdn  962.  Re- 
verse :  Sihandar  Shdh  us  Sultdn  962.  Thomas  does  not  notice  any  halves 

of  the  large  copper  coins  of  any  of  the  five  Siiri  kings.  Halves  of  Sher 

Shah  arc  common,  those  of  Islam  Shah  are  rare,  those  of  Muhammad  A'dil 
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Sbah  are  extremely  rare,  while  I  have  only  seen  one  of  Ibrahim  Shah  and  not 

one  of  Sikandar  Shah's.  General  Cunningham  had  a  large  copper  one  of 
Sikandar  Shah.  Mr.  Delmerick  published  one  of  Ibrahim's.  The  large 
coins  of  the  otlier  three  are  common,  the  greater  numbers  of  course  being 

Sher  Shah's  and  Islam's.  I  have  not  as  yet  come  across  a  small  coin  of 
Ibrahim's.  This  is  one  of  the  tilings  I  am  looking  for.  The  Sikandar 
Shah,  whose  coin  is  given  in  this  plate  No.  2,  I  believe  to  be  the  one  wlio 
reigned  in  795  for  45  days.  A  comparison  of  this  coin  with  No.  275, 
p.  311  of  Thomas,  of  which  I  have  a  most  perfect  specimen,  leads  me  to 
tliis  conclusion.  Now  if  a  king  wlio  reigned  only  45  days  could  in  that 
short  time  get  out  no  less  thanj^ye  kinds  of  coins,  I  think  we  have  a  right 
to  look  out  for  the  same  number  of  varieties  in  the  coins  of  kings  who 
reigned  longer.  Scientific  and  systematic  search  with  duly  chronicled 
results  ought  to  lead  to  much  fuller  knowledge  respecting  the  coins  of  the 

Pathan's  and  their  successors,  and  indeed  with  respect  to  the  whole  of  the 
coins  of  the  Empire  of  India  from  the  time  of  Alexander  the  Great  and 
Chandra  Gupta  to  the  times  of  Her  Most  Gracious  Majesty  the  Empress  of 
India  and  Queen  of  England. 

As  old  coins  are  found,  they  find  their  way  into  the  bazaars,  where, 
if  tliere  is  no  purchaser  at  other  than  bullion  rates,  they  are  ruthlessly 
melted  down,  the  silver  being  good,  in  order  to  supply  metal  to  the  makers 
of  jewels.  In  this  way  undoubtedly  thousands  of  coins  disappear  annually 
of  which  our  museums  and  cabinets  are  standing  in  need.  Meanwhile 
inasmuch  as  no  Indian  museum  has  its  coins  catalogued,  no  one  knows 
what  any  collection  may  contain  or  may  be  in  need  of.  Collectors  would 
undoubtedly  often  present  coins  to  museums  Avhich  want  them,  if  these 
wants  were  known.  Students  cannot  use  our  Indian  museums  profitably 
until  they  know  what  the  museums  contain  :  and  yet  the  end  and  object 
of  all  museums  is  an  educational  one.  Hence  I  cannot  help  bringing  this 
matter  forward  as  one  of  the  greatest  importance  in  making  our  museums 
more  useful  in  the  promotion  of  historical  studies. 

Several  other  new  varieties  of  coins  including  a  rupee  of  Shams  ud 
din  Altamsh,  a  tankah  of  silver  of  the  same  king  with  rays  round  one  side 

to  represent  the  sun  (Shams),  a  new  variety  of  Reziah's  and  one  of  Kutub 
ud  din  Mubarak  Shah's  together  with  several  others  must  stand  over  to  a 
future  paper,  in  which  I  hope  to  be  able  to  show  that  No.  158,  p.  190  of 
Thomas  was  struck  in  Talang  (Telingana),  just  the  same  as  No.  11  of 

Plate  IV  of  the  Society's  Journal  of  last  year. 
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Memorandum  on  Coins  of  tlie  Sunga  Dynasty. — By  H.  Eivett- 
Caenac,  Esq.,  C.  S.,  C.  I.  E.,  F.  S.  A. 

(With  three  Plates.) 

;      I  have  to  offer  a  few  remarks  on  some  more  coins  of  the  Sunga  Dynas- 
ty submitted  for  the  inspection  of  the  Society. 
Plate  VII,  No.  1  is  a  coin  of  quite  a  different  type  from  those 

already  sent.    Mr.  Carlleyle  reads  the  inscription  on  it  as  Ramadaia. 
No.  2,  A  and  B  are  2  small  coins  with  the  legend  Aclnja  or  Blian- 

ya.  (Mr.  Carlleyle.)  On  the  other  side  is  what  looks  like  the  Buddhist 
wheel. 

No.  3.  The  legend  on  this  coin  of  Bhanu  Ilitra  corresponds  with 
that  on  the  large  coins  already  submitted  to  the  Society  and  described  by 
Mr.  Carlleyle.  The  shape  of  the  coin  is,  however,  different,  and  a  figure 
which  Mr.  Carlleyle  takes  for  the  Nirvana  has  been  stamped  in  above  the 
legend.  There  may,  however,  perhaps  be  some  doubt  whether  this  is 
intended  for  a  recumbent  figure  of  Buddha.  It  looks  indeed  more  like  a 
standing  female  figure  on  a  low  platform,  a  figure  somewhat  resembling 
that  on  the  coin  of  Phaguni  Mitra  to  be  noticed  later. 

No.  4  is  a  similar  coin.  The  legend  not  being  in  quite  such  good 
preservation. 

No.  5  is  a  coin  of  Ayi  or  Agni  Mitra  of  the  same  type.  In  this 
specimen,  however,  the  figure  would  seem  to  be  that  of  a  female,  the  bosoms 
being  distinctly  shewn.  It  is  not  unlike  the  rough  representation  on  the 
Kanauj  series  of  coins,  see  Plate  XXIV,  Vol.  I,  Prinsep. 

No.  6,  A,  B,  C  are  3  small  coins  of  the  same  type.  The  figures  are 

distinct  enough,  but  the  inscription  in  each  case  is  undecipherable.* 

I  have  already  sent  to  the  Society,  in  illustration  of  Mr.  Carlleyle's 
paper,  specimens  of  each  of  the  various  coins  of  the  Sunga  Dynasty.  The 
specimens  sent  were  speciall^r  selected  on  account  of  the  legend  and  the 
marks  stamped  on  the  obverse.  The  design  on  the  reverse  is  hardly  of  so 
much  importance,  but  it  may  be  interesting  to  notice  the  Monogram  or 
device  chosen  by  each  king.  From  a  large  number  of  specimens  I  have 
selected  those  now  sent  to  illustrate  as  far  as  possible  these  points.  Un- 

fortunately none  of  the  specimens  are  in  very  good  preservation.  The 
coins  when  found  looked  most  hopeless.  (See  No.  7  specimen  in  its  origin- 

al condition  now  sent.)  But  by  a  careful  process  of  boiling  and  cleaning 
the  legends  and  stamps  on  the  reverse  have  been  rendered  sufficiently  clear. 

*  [They  are  probablj-  coins  of  Surya  Mitra.  On  No.  6  B,  the  letters  «,  y,  m,  and 
on  No,  6  A,  the  letter  s  can  be  distinguished.  Ed.] 
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It  is  a  curious  fact  that  in  hardly  any  case  has  it  been  possible  to 

preserve  the  design  on  the  reverse.  Under  the  process  o£  cleaning,  vrhat 
I  may  call  the  back  of  the  coin  has  almost  invariably  flaked  away.  And 
this  will  hardly  be  wondered  at  when  the  condition  in  which  the  coins  were 
originally  found  is  seen. 

The  devices  of  the  different  monarchs  may  be  noticed  as  follows : 
Bhtmi  Mitra.  The  coins  of  this  king ,  besides  being  very  numerous,  are 

■nearly  all  in  fairly  good  preservation.  The  device  on  the  reverse  is  distinct. 
A  standing  figure  on  a  platform,  between  two  poles  or  pillars  of  victory, 

or  whatever  they  may  be  called,  each  staff  surmounted  by  three  cross-bars, 
and  the  head  surrounded  by  rays  or  flames.  In  the  specimen  No.  8  the 
figure  holds  what  looks  like  a  snake  in  its  hand.  The  snake  or  line  is  not 
so  distinct  in  all  the  coins  (see  Nos.  9,  10). 

Agi  or  Agni  Mitra.  The  coins  numbered  Nos.  11, 12  in  Plate  VIII  bear 
nearly  the  same  device  as  those  of  Bhumi  Mitra.  And  of  this  king  also  it 
is  to  be  noticed,  that  the  coins,  besides  being  numerous,  are,  comparatively 
speaking,  in  excellent  preservation.  Here  also  is  a  figure  with  rays  or  flames 
issuing  from  the  head.  This  figure  also  stands  on  a  platform  between  poles 
or  staffs  of  victory.  But  in  this  case  each  staff  is  surmounted  by  what 

looks  like  a  thistle  or  a  ghara,  whereas  in  Bhumi  Mitra's  coins  at  the 
summit  of  each  staff  are,  as  already  noticed,  three  cross-bars.  The 
smaller  of  Agni  Mitra,  Nos.  13,  14,  15,  exhibit  a  different  device.  The 
standing  figure  has  in  its  hand  what  would  seem  to  be  a  snake.  There  are 

no  square  platform  and  no  side  poles.  At  the  base  are  rays  or  flames.*  In 
fact  the  device  is  nearly  the  same  as  that  on  the  coins  of  Bliaguni  Mitra 
now  to  be  noticed. 

BTiaguni  Mitra,  Nos.  16,  17,  18,  19.  These  coins  also  are  numerous 
and  fairly  well  preserved.  The  device  shews  a  standing  female  figure  sur- 

rounded by  what  look  like  rays  or  flames.*  In  the  right  hand  is  a  club  (?), 
lower  down  and  also  on  the  right  side  a  device  or  monogram  is  clearly 
distinguishable. 

The  coins  of  Bhadraghosa,  Surya  Mitra  and  Bhanu  Mitra,  which, 
together  with  Phagimi  Mitra,  are,  I  understand,  not  only  new  coins,  but 
also  record  the  names  of  kings  hitherto  unknown,  are  much  less  numerous 
than  those  first  noticed  and  are  not  generally  in  such  a  good  state  of  preserva- 

tion as  those  of  Bhumi,  Agni  and  Fhaguni.  Those  of  Bhadraghosa  indeed 
are  in  most  cases  scarcely  legible.  And  bad  it  not  been  for  the  beautiful 
little  specimen  which  came  into  my  hands  before  the  find  in  Bareilly,  there 
might  have  been  some  difficulty  at  first  in  establishing  the  legend  on  these 

*  [The  base  rather  resembles  the  lotus-seat  on  the  reverse  of  some  Gupta  coins, Ed.] 
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coins.  Not  one  single  specimen  sliows,  with  any  distinctness,  the  design 
on  the  reverse.  Two  of  the  best  in  this  respect  that  I  have,  are  marked 
Nos.  20,  21.  On  these  a  female  iigure,  resembling  that  on  the  coins  of 
Phaguni  Mitra  can  just  be  made  out. 

Bhanu  Mitra.  The  device  on  Nos.  22,  23  is  tolerably  clear.  The 
sun  with  pointed  rays  surmounts  a  semicircle  which  may  be  intended  to 
represent  a  serpent.  Below  is  what  may  be  taken  for  a  squat  figure  sup- 

porting the  sun  (?)  but  the  device  is  perhaps  hardly  sufficiently  distinct  to 
admit  of  any  very  satisfactory  conclusion  being  drawn.  This  may  possibly 
be  aided  by  coins  of  other  types  in  the  possession  of  the  Society  or  figured 
in  books  which  are  not  at  my  disposal. 

Stmja  Mitra,  Nos,  24,  25.  Here,  as  the  name  denotes,  is  the 
sun  surmounting  what  would  seem  to  be  a  triangular-shaped  altar 
with  the  staff  of  victory  on  either  side.  Here  also  the  staff  has  the 
cross-bars  as  in  Bhmi  Mitra's  coins. 

To  these  I  have  added  a  coin  of  Indra  Mitra,  No.  26,  similar  to  those 
already  sent.  This  coin  has  I  believe  been  found  before.  The  device  on 
the  reverse  is  somewhat  diffei'ent  from  those  already  noticed,  and  shows  a 
standing  figure  on  a  square  platform,  like  that  on  the  coins  of  Bhumi  and 
Agni  Mitra.  In  the  right  hand  of  the  figure  is  a  sceptre  ?  The  Staff  of 
Victory  noticed  in  the  other  coins  is  wanting  here. 

It  will  be  seen  that  of  the  seven  kings  whose  coins  are  noticed  above, 
six  of  them  adopted  a  different  device.  As  regards  the  coins  of  Bhadra- 
ffhosa,  it  is  not  possible  to  speak  with  certainty.  It  will  be  noticed  too  that 
these  six  Mitras  have  all  included  the  sun,  or  the  rays  of  the  sun  on  their 
coins,  suggesting  possibly  their  Mitra  or  Mithraic  origin.  The  symbols  on 
the  obverse  of  the  coins  have  been  described  by  Mr.  Carlleyle,  and  in  all 
cases  the  design  is  the  same  or  nearly  the  same.  There  is  little  or  no 
difference  in  the  shape  of  the  letters  used.  The  legend  is  surmounted  by 
three  symbols  which  are  in  all  cases  the  same,  although  in  the  coins  of 
Bhadragliosa  and  Bhanu  Mitra  the  central  symbol  appears  to  have  been 
punched  in  separately.  All  this  would  seem  to  suggest  that  these  seven 
kings  belong  to  the  same  dynasty.  Mr.  Carlleyle  has  attributed  them 
to  the  Sunga  kings,  who,  according  to  Prinsep  and  other  authorities, 
commenced  to  reign  over  Magadha  about  172  B.  C. 

I  shall  be  glad  if  the  Society  can  afford  me  any  information  regarding 

these  kings — the  succession  in  which  they  reigned  and  the  probable  dates 
of  the  coins. 

In  Prinsep' s  list  Agni  Mitra  appears  next  after  Puslipa  Mitra  the 
first  of  the  line.  And  this  arrangement  coincides  with  that  given  by 
Wilford  and  others  in  the  Asiatic  Kesearches.  If  the  condition  of  the  coin 

and  the  quantity  in  which  it  is  found  are  of  any  significance,  then  Agni 
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Mitra  might  fairly  be  supposed  to  be  one  of  the  most  recent  of  these 
kings. 

I  have  no  suggestions  to  offer  regarding  any  of  them,  save  Bhadra. 

ghosa.  It  will  be  seen  from  Prinsep's  list  and  also  from  Wilford's  Essay 
in  Asiatic  Researches,  Vol.  XI,  that  one  Qliosa  Vasii  preceded  Vajra  Mitra. 

Regarding  this  Vajra  Mitra,  Wilford  in  his  Essay  on  Vila-amaditya  and 
Salivahana  (see  Asiatic  Researches,  Vol.  IX,  page  145,)  writes  as  follows  : 

"  The  first  Vicramaditya  is  mentioned  in  the  Cumarica-c'handa ;  in 
which  it  is  declared  that  after  3020  years  of  the  Cali-yuga  had  elapsed, 
then  would  Vicramarca  appear.  He  reigned  fourteen  years,  and  of  course 
died  in  the  year  3034,  when  the  era  of  Yudhishtir  ended  and  his  own  began. 
In  the  list  of  the  kings,  who  were  to  appear  in  the  Cali-yuga,  to  be  found 
in  the  Bhagavata,  Brahmanda,  Vayu  and  Vishim  Puranas,  there  are  two 
kings,  the  seventeenth  and  eighteenth  in  regular  succession  from  Chandra- 
gupta,  who  reigned  seven  years  each.  The  first  is  called  Vicrama,  and  the 
other  Mitra  ;  and  they  are  supposed  to  have  been  originally  meant  for 
Vicrama  mitra  who,  according  to  some,  reigned  fourteen  years  ;  and  in 
these  lists,  the  father,  or  predecessor  of  Vicrama,  is  called  GhosJia  Raja  or 

the  king  of  thickets,  which  is  another  name  for  Gandharupa,  or  Gadha-raja 
in  the  west.  This  looks  like  an  interpolation  ;  and  the  more  so,  as  it  will 

appear  hereafter,  that  Ghosha-Raja  died  in  the  year  440  of  our  Era." 
The  Vajra  Mitra  of  Prinsep's  list  is  here  supposed  to  be  Vikrama  Mitra 

or  Vikramaditya,  whose  father  and  predecessor  is  Ghosa  Raja.  Wilford 
thinks  that  this  name  Ghosa  looks  like  an  interpolation.  But  perhaps  the 

discovery  of  a  coin  belonging  to  this  period,  bearing  the  name  of  Ghosa, 
may  help  to  establish  the  correctness  of  the  entry  ? 

It  is  perhaps  also  worthy  of  notice  that  Prinsep's  list  of  the  Kanwa 
Dynasty  gives  the  name  Sliiimi  Mitra,  a  contempoi'ary  of  Vikramaditya. 
The  coins  of  Bhumi  Mitra  and  Bliadraglwsa  are  certainly  of  about  the 
same  period,  and  possibly  of  the  same  dynasty.  I  am  aware  that  since 
Wilford  and  Prinsep  wrote,  Mr.  Thomas,  General  Cunningham  and  others 
have  done  much  to  clear  up  the  doubts  existing  in  respect  to  early  Hindu 

Chronology.  I  am  in  hopes  that  those  who  are  better  informed  than  my- 
self on  the  subject  may  be  able  to  draw  some  practical  conclusion  from  the 

coins  which  I  have  been  able  to  collect. 

I  may  add  that  the  mass  of  them  have  now  been  tolerably  well  cleaned. 

They  have  been  carefully  examined  and  read  by  Mr.  Carlleyle  and  myself, 
but  no  new  types  save  those  sent  to  the  Society  have  been  found.  They 
are  entirely  at  the  disposal  of  the  Society  if  they  wish  to  see  them,  and  I 

hope  that  a  complete  set  may  be  accepted  for  the  Society's  Museum.  The 
only  reservation  I  have  to  make  is,  that  a  complete  selection  of  the  best 
specimens  should  be  reserved  for  the  British  Museum,  which  Institution 
ought,  I  think,  to  have  the  first  choice. 
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Paet  I. 

This  is  the  last  of  a  series  of  papers  on  the  march  of  the  Tal  Chotiali 
Field  Force  in  the  spring  of  last  year,  and  closes  my  observations  on  the 

subject.*  As  the  range  of  observations  to  be  made  along  an  entirely  new 
and  unknown  route  such  as  this  is  necessarily  large,  I  found  it  impractica- 

ble to  connect  them  all  into  one  paper,  and  this  has  obliged  me  to  repeat 
in  the  several  papers  certain  remarks  which  were  necessary  to  the  exiDosition 

of  the  subject-matber  of  each,  and  I  trust  therefore  to  be  excused  for  repeat- 
ing here  much  that  is  to  be  found  elsewhere.    I  have  also  again  to  make 

*  Journal  of  the  march  of  the  2nd  Column  of  the  Tal  Chotiali  Field  Force  com- 
municated  to  the  Quarter  Master  General  in  India. 

An  account  of  the  march  of  the  2nd  Column  Tal  Chotiali  Fieid  Force,  to  the 
R.  G.  S.,  with  map. 

Sketch  Map  of  the  march  of  the  Tal  Chotiali  Field  Force,  published  by  the  Surveyor 
General  of  India. 

Notes  on  the  Formation  of  the  Country  passed  through  by  the  Tal  Chotiali  Field 
Force,  and  Hough  Notes  on  the  Distribution  of  the  Afghan  Tribes  about  Kandahar,  to 
this  Society. 

SS. 
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the  excuse  to  be  found  in  all  my  papers  on  this  subject  that  my  notes  were 
from  the  nature  of  the  circumstances  under  which  they  were  made  necessa- 

rily of  a  rough  and  Imrried  kind  and  contain  doubtless  many  mistakes,  but 
as  it  seems  the  route  is  to  be  abandoned,  it  is  likely  to  be  a  long  while 
before  it  is  again  traversed  throughout,  and  I  hope  therefore  my  notes  will 
be  found  to  be  of  value. 

The  geography  of  the  route,  thanks  to  the  exertions  and  reports  of  the 

officers  of  the  Survey  of  India*  who  accompanied  the  Force,  is  now  well 
known  and  needs  no  remark  here.  Suffice  it  to  say  that  the  Force  was  sent 
from  the  Pishin  valley  towards  Dera  Ghazi  Khan  via  the  Kakar  country 

and  Ba'rkho'm  to  open  up  what  is  known  as  the  Tal  Chotiali  Koute, 
and  that  the  present  writer  was  attached  to  the  2nd  or  pi'incipal  column  of 
the  Force.  The  route  taken  and  referred  to  herein  is  shewn  in  detail  in 

the  map  attached,  which  was  published  for  me  by  the  Surveyor  General  of 
India,  and  in  its  general  aspect  in  the  map  attached  to  my  paper  on  the 
Geology  of  the  lioute  in  a  former  number  of  this  Journal.f 

II.    The  Tribes  en  route. 

Before  proceeding  to  discuss  what  was  seen  of  the  various  tribes  of 

Afghans  along  this  march,  it  may  be  as  well  to  give  a  brief  account  of  what 
is  known  of  the  vexed  question  of  the  origin  of  the  Pathan  and  Afghan 
Tribes. 

The  people  of  the  nation  known  in  India  as  the  Pathan  Tribes  call 

themselves  Bani'  Isea'i'i  or  PxjKHTu'isr  (pi.  PuKHTA'si),  and  the  Afghans, 
as  a  race  of  these  Pathan  Tribes,  claim  descent  from  Ta'lu'tJ  or  Sa'ru'l  (the 
Saul  of  the  Bible)  as  their  ancestor.  According  to  native  accounts  Sa'eu'l 
had  two  posthumous  sons  Baraki'a  (Baeachiah)  and  Ieami'a§  (Jeee- 
miah),  both  born  in  the  same  hour  of  different  mothers  of  the  tribe  of 

La'wi'  (Levi).  They  rose  to  high  postitions  under  David,  Saul's  successor  ; 
thus  Bai'akia  became  prime  minister  and  Iramia  Commander-in-Chief.  In 

Sulima'n's  (Solomon's)  time  they  were  succeeded  in  their  posts  each  by  his 
son,  Barakia  by  Asae  and  Iramia  by  Afgha'na,  and  Afghana  is  said  to 
have  had  the  building  of  the  Baitt7-i-muqaddas  or  Temple  of  Jerusalem. 
Asaf  left  18  and  Afghana  40  sons,  and  these  founded  important  families  or 

tribes.  When  tlie  BAiTU-ii-MiTQADDAS  was  destroyed  by  Bakhtu-n-N"ASB 
(Nebuchadnezzar)  the  Afghana  Tribe,  adhering  to  their  forefathers'  religion, 
were  banished  from  Sha'm  (Palestine)  and  took  refuge  in  Kohtsta'n-i-Ghob 
and  KoH-i-EiROZA.    Here  their  neighbours  called  them  Afghan  (or  Aoghan) 

*  J.  A.  S.  B.,  for  1879,  paper  by  Major  Waterhouse. 
t  J.  A  S.  B..  for  1879,  Vol.  XLVIIT,  Part  II. 
1  Eaverly.    Gram,  of  Pushto.  Introd.  1860. 
§  BiiiKivA  and  AiiMi.^H  according  to  Raverty. 
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or  Eain  Isml.  From  GirOR  by  degrees  the  Afghans  extended  to  the 

KonrsTA'N-i-Ki'jBTjL,  Kandaha'r  and  Ghaznt. 
Until  the  advent  o£  Muhammad  the  Afghans  followed  the  religion  of 

tlie  Pentateuch  or  Taubet  KnwA'w.  But  in  the  9th  year  of  the  announce- 
ment of  Muhammad's  mission  they  heard  of  him  from  one  of  the  Bani 

Israil  by  name  KiiA'LiD-Bi]sr-(or  ien)-Wali'd.  A  deputation  was  sent  to 
Medina  under  one  Kais  (also  KiSH,  Kesh  or  Kaish)  a  leading  Afghan, 
who  became  a  zealous  Muhammadan  and  received  several  special  marks  of 

the  ProjDhet's  favour,  among  which  the  title  of  malik  or  king,  originally 
conferred  by  the  Almighty  on  Saul,  their  great  ancestor,  was  conferred 

individually  on  the  Afghans.*  Arabic  names  also  were  given  them  ;  thus 

Kais  was  called  Abdu-b-rashi'd  (Servant  of  the  Wise).  And  to  him  was 
also  given  the  title  of  FtuxA'N  (Patha'n)  meaning  in  Syriac  a  rudder,  signi- 

fying that  he,  Kais,  was  the  pilot  of  his  people.  From  this  Kais  are  de- 
scended all  the  Afghan  Tribes  properly  so  called,  and  all  Afghans  are 

Pathans,  the  name  by  which  the  nation  is  most  generally  known  in  India. 
But  there  are  many  tribes  who  are  Bani  Israil  and  Pukhtiin  (Pukhtana) 
who  are  not  Afghans. 

The  Pukhtun,  erroneously  known  in  India  as  the  Pathan  Tribes,  then 
are  divided  into  those  descended  from  Kais  and  those  who  are  not.  Those 

who  .are  so  descended  are  generally  known  as  Afghans  and  the  others  as 
merely  Pathans,  though  tlie  whole  nation  is  also  known  as  Patlians.f 

The  following  is  a  list  of  the  principal  tribes  of  the  present  day 
generally  aclvnovvledged  to  be  Afghans  : 

1. Duranis, 
8. 

Tiiris. 15. Man  gals. 
2. Tarins. 

9. 
Zaimukhts. 

16. 
Jadrans. 

3. Kakars. 10. Orfikzais. 17. Shinvvaris. 

4. Ghilzais. 11. Dawaris. 18. Momands. 
5. Povindas. 12. Kliostwals. 19. Yusufzais. 

6. Waziris, 13. Afridis. (K6hi.stanis.) 
7. Shiranis. 14. 

Tajis. 

Kais  married  a  daughter  of  KHA'^iD-Biif-WALi'D  by  whom  he  had  three 
sons,  Saraban,  Batan  and  Gurghusht  and  from  them  descend  some  of 

the  principal  tribes  above  mentioned,  as  may  be  seen  by  the  accompanying 
genealogy. 

•  At  the  pre.sent  day  the  head  of  a  Pathan  family  or  tribal  subsection  is  called 
malik. 

t  There  are  several  legends  to  account  for  the  names  of  Afghan  and  Pathan,  that 
above  given  in  the  te.xt  is  the  commonest.  The  following  are,  however,  worth  notic- 
ing. 

The  word  Pukhtun  (Pukhtana)  is  said  variously  to  be  of  Thra'ni  or  Ibha'uimi 
(Hebrew)  and  of  Su'kia'ni  (SjT-ian)  origin,  and  to  signify  "  delivered"  or  "  set  free." 
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KAIS  =  d.  of  KHA'LID-BIN-WALI'D. 

Saeaban.  Batan.  Gurghusht, 
I  I  I 

Sharf-ud  din.  Bib!  Mato  =  Shah  Husbn  =  Bibi  Mahi  Dani. 

 I   I  d.  of  Kagh.  I 
I  II         I   L        I  I 

Sh£rax1  Tae.£n.    GtHilzai.  Ibeahim        |  |        Kakab.  Panizai.* 
joined  tlie  |  Lodi.     Eaghzai.  Sauwani. 
Kakars,        |  |  [  |  | 

ToETAEiN.  Sp£ntaein  Abdal.  Suei.  Bangash. 

The  above  genealogy  which  must  of  course  be  taken  for  what  it  may 
be  worth,  includes  a  good  many  of  the  ancestors  of  the  present  Afghan 
Tribes,  but  not  by  any  means  all.  Each,  however,  has  its  own  genealo- 

gical legend.  It  will  be  observed  that  the  Duranis,  the  chief  or  largest  tribe 
are  not  included  in  the  above  genealogy. 

The  Pathan  Tribes  we  have  to  deal  with  in  this  paper  are  the  Duranis 
slightly,  and  with  the  Tarins,  Kakars,  Liinis  and  Zarkhans  more  fully.  Of 

The  common  tradition  about  Afghan  is,  that  the  mother  of  their  ancestor  Afghana  gave 
him  the  name  because  of  her  exclamation  on  the  favourable  answer  to  her  prayers  in 
the  pangs  of  childbirth  for  a  quick  delivery,  for  she  said  on  the  birth  of  the  child, 

"Afghana  (I  am  free),"  this  being  the  traditional  interpretation  of  the  expression. 
Another  tradition  is,  that  she  called  out  in  her  pangs  "  Afghan"  or  "  Fighan"  an 
expression  of  paiu  in  the  Persian  language.  According  to  the  Kakar  legends  "  Pathan" 
is  a  corruption  of  Peet  Khan,  the  title  given  to  the  Kais  above  mentioned  by  the  Pro- 

phet. Kaverty  in  the  Introduction  to  his  Grammar  of  Pusbto  gives  an  extract  from  the 

TAZKiEAT-tTL-MULUK  or  History  of  the  Saddozais  according  to  -which  the  words  Pushto 
(or  PuKHTo)  and  Ptjshtun  (or  Pukhtun)  are  derived  from  Pusht  or  Pasht  the  name 
of  the  place  Afghana  iirst  fixed  on  as  his  residence  on  leaving  Palestine.  In  the  same 
work  a  characteristically  oriental  derivation  of  the  word  Afghana  is  thus  given.  "  The 
original  meaning  of  Afghanah  is  fighan,  a  Persian  word  which  means  complaint, 
lamentation,  because  he  (Kais)  was  a  cause  of  lamentation  to  the  devil,  the  jinns  and 
mankind.  From  the  constant  use  of  the  word  the  vowel  point  Kasrah  was  dropped 
after  which  the  other  letters  could  not  be  sounded  without  the  aid  of  a  vowel  and 

alif-i-wasl  was  placed  before  the  gli  and  thus  made  Afghanah."  And  the  term  Pathan 
is  further  derived'  from  batan  or  palan  which  in  Arabic  (cillij)  signifies  the  keel 
(Raverty  says  keelson)  of  a  vessel,  "  without  which  it  cannot  sail,  neither  can  the  ship 
of  war  sail  along  without  the  keel  of  battle." 

*  The  true  Afghan  descent  of  the  posterity  of  the  2nd  son  Batan  is  more  than 
doubtful.  It  appears  that  Bibi  Mato  (or  Matu)  the  daughter  of  Batan  formed  an  illicit 

connection  with  Shah  Husein,  (or  Hiiss^n,  called  also  Mast'ali)  a  Persian  Prince  of 
Ghor  and  was  made  to  marry  him.  The  ofi'spring  resulting  was  named  Ghalzai  that  is 
"  the  child  of  theft."  She,  however,  also  bore  him  a  son  Ibrahim  Lodi  from  whom  the 
former  Pathan  rulers  of  Delhi  sprung.  This  Shah  Hussein  was  also  by  a  fraud  induced 
to  marry  Bibi  Mahi  (or  Mim)  daughter  of  the  Kagh  or  bard  who  managed  his 
marriage  with  Bibi  Mato,  and  from  her  are  descended  the  present  Kaghzai,  Bangash 
and  Sarwani  Path&us, 
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these  the  Duraiiis,  Taiins  and  Kakars  are  Afghans  proper  and  so  probably 
are  the  Lunis,  but  the  Zarkhans  are  merely  known  as  Pathans. 

First  then  regarding  the  Duranis,  the  chief  of  the  Afghan  clans.  The 
origin  of  this  tribe  is  apparently  unknown,  but  it  seems  to  be  generally 
believed  that  it  emigrated  from  the  mountains  of  Ghor.  According  to  the 

TAZKiKA'x-TJL-MUiu'ji:  above  quoted,  the  Durani  descent  is  as  follows  : 

KAIS  or  ABD-UR-RASHI'D. 

I  , 

Saeaban, 
eldest  son. 
 1  

I  I 
ShaUKABUN.  KnAMHABUN. 
eldest  son.  I 

Abdai,  Yusupzais.        Mohmands.  KnALfLS. 
chief  of  the  Afghans, 

whence  after  300  years. 
I 

Malik  Rajae,  Abdali. 

'AsAV.  NuR.*  Khoicar*  Maku.* 
I  whence  the 

I  j  I  Khokaris 
Malik  Zirak  Abdali.    Ish.\k.*    'Ali.*  called  also 
I  E.hugianis. 
1  \  I 

PopAL.*  BIrak.*  Alako'.* 

Malik  HabIb  Abdali.*  Badu.*  Aiy6b. 

Malik  Bame  Abdali.*  Ismail.*  Hasan.* 
I  

II  II 
Salih.*   'Ali.*     Zaiyil.*  Waraka.* 

Malik  Sado  Abdali,* 
whence 

Ahmad  Shah  Abdali 
and  afterwards  Durani. 

The  old  name  of  the  Duranis  was  Abdali,  till  Ahmad  Shah,  an  Abdali 
of  the  Sadozai  family  or  subsection  of  the  Pdpalzai  section  of  Abdalis,  the 
hero  of  Panipat,  in  ITJiTtook  the  title  of  DUBE-i-DuEEA'i^,the  Pearl  of  Pearls, 
and  named  his  tribe  after  himself  Duranis.  The  two  great  divisions  of  the 
Duranis  are  Zi'bak  and  Pakjpa'o,  and  of  these  the  most  honorable  by  de- 

scent arc  the  Zi'eaks.    The  Zi'kaks  are  usually  divided  into  4  sections  (1) 
*  Those  marked  with  an  asterisk  with  the  addition  of  Zai  are  the  names  of  present Dui-aui  sections  or  suhsections. 
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PoPALZAi,  (2)  ALAKo'zii,  (3)  Ba'rakzai,  (4<)  AcHAKZAi  and  the  Panj- 
pa'os  into  5  sections,  thus,  (5)  Nu'ezai,  (6)  Ali'zai,  (7)  IsHA'Kzai,  (8) 
Khu'gia'jS"!,  (9)  Ma'kd'.*  Along  our  present  route,  however,  only  the 
Achakzais  were  found  in  any  numbers,  but  a  few  of  the  Popalzais  and 
Barakzais  were  also  found  in  the  Pishin.  As  far  as  I  know  there  is  but  one 

Popalzai  village  and  one  Barakzai  village  in  Pishin,  but  there  are  a  good 
many  Baralczais  scattered  about  the  valley  formerly  concerned  with  the  late 

government  there.  The  Popalzais  of  the  valley  ai-e  of  the  Sabozai  sub- 
section t 

Tlie  Ba'rakzais  met  with  in  the  Pisliiu  are  all  Mtjhammadzais,  J  con- 
nected in  some  way  with  the  late  government  of  the  valley.  Sirdar 

Khu'shdil  Kha'n  of  the  royal  house  seems  to  have  been  Governor  of  the 

*  There  is  also  a  low  class  of  Duranis  called  Sagzai  found  in  the  Aughisan  val- 
ley. 

f  The  Sadozais  were  the  old  ruling  family  of  the  Popalzais  and  under  Asad-ul- 
LAH  (of  the  Tribe  Abdali,  sec.  Popalzai,  subsec.  Sadozai)  threw  off  the  yoke  of  the 
Persian  at  Herat  in  1716,  soon  after  Mir  Vais,  the  Ghilzai,  began  to  assert  the  inde- 

pendence of  the  Afghan  nation.  On  the  assassination  of  Nadir  Shah  in  1747,  Ahmad 
Khan,  a  Sadozai  (afterwards  Ahmad  Shah  Duvani)  gradually  conquered  for  himself 
all  Afghanistan  and  most  of  the  Panjab,  and  at  his  death  in  1773  he  was  ruling  from 
the  Sutlaj  to  the  Oxus  and  from  the  Himalayas  to  Khorasan.  Till  1793  TAiMu'ii  Sha'h 
his  son  reigned,  but  at  his  death  his  kingdom  was  fought  for  among  his  children  in  the 
way  so  common  in  oriental  history,  mainly  resulting  in  the  loss  of  the  Panjab  to  the 

Sikhs.    The  brothers  who  were  ruling  at  the  time  of  Taimu'u  Sha'h's  death  were 
Zama'n  Sha'h  in  Kabul. 
Hama'un  Sha'h  in  Kandahar. 
Mahmu'd  Sha'h  in  Herat. 
A  bba's  MfRZA'  in  Peshawur. 
Ko'handil  Mirza'  in  Kashmir. 

Of  these  Zajian  Shah  and  Mahmud  Shah  obtained  the  throne  of  Afghanistan  with  the 
usual  bloodshed,  and  after  them  another  brother,  the  famous  Shah  Shu.tah-ul-Mulk, 
about  1809.  Mahmiid  Shah,  however,  ousted  him  and  again  ruled  till  1818,  when  he 
was  deposed  by  the  Ba'rakzai  brothers,  sons  of  Paind  Khan,  his  Wazir,  and  son  of 
H.Ajf  Jaaial  Khan  (a  Muhammadzai  Barakzai),  the  Sirdar  who  had  helped  Ahmad 
Shah  in  the  early  days  of  his  sovereignty.  Since  that  date  the  Mohammadzai  Barak- 

zais have  fought  among  themselves  for  the  throne  resulting  in  the  victory  and  sover- 
eignty successively  ofthe  Amirs  Dost  Mohammad  Khan,  Sher  Ali  Khan  and  YaSiibKhan 

the  bite  ruler.  In  1839  the  first  Afghan  war,  the  history  of  which  is  of  course  still  fresh 
in  our  memories,  was  undertaken  to  restore  Shah  Shujah-ul-mulk.  the  Sadozai,  to  his 
throne  at  Kabul.  The  Sadozais  are  still  highly  respected,  and  the  Popalzais  from  which 
they  sprung  are  the  most  honoured  among  Afghan  Tribes.  During  the  greater  part 
of  the  Sadozai  ascendancy,  the  ministers  were  chosen  from  the  Bame'zai  subsection  of 
the  Popalzais.  The  chief  other  subsections  of  the  Popalzais  as  far  as  I  could  ascertain 

are  (3J  Marsingzais,  (1)  Kha'.vzais,  (5)  Aiyubzais,  (6)  Madozais,  (7)  No'azais. 
I  The  other  subsection  of  the  Barakzais  as  far  as  I  could  ascertain  were  (2) 

AoHALZAIS,  (3)  SULIMANZAIS,  (4)  IVHUNSEl'ZAlS,  (5)  BaIANZAIS. 
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Pishin  under  Slier  KM,  but  never  to  have  lived  there,  and  I  was  quite 
surprised  to  find  how  little  appeared  to  be  known  about  him  locally.  His 
fort,  called  Khiishdil  Khan,  is  in  the  north-east  corner  of  the  Pisliin,  and  from 

it  his  Naib  or  Lieutenant  Nu'r  Muhammad  Kha'n  (Muhammadzai  Barak- 
zai)  seems  to  have  ruled  and  collected  the  revenues.  This  last  fled  at  our 

advance  into  the  Pishin  in  1878,  and  the  valley  -was  handed  over  for  govern- 
ment under  Sir  R.  Sandeman,  agent  for  Beluchistan,  with  the  fort  Klmsh- 

dil  Khan,  to  another  Nu'b  Muhammad  Khzv'n,  Luga'ei',  a  Beloeh  in  our 
service  as  Nazim  or  ruler.*  This  Khushdil  Klian's  descent  was  given  me 
locally,  thus  : 

HA'JI'  JAMXL  KHA'N  (temp.  Ahmad  Shah  Durani.) 
J 

Sieda'b  Paind  Kha'n  (Muhammadzai  Barakzai  ) 

MiHARDiL  Kha'n.  Pu'rdil  Kha'n.         Dost  Muhammad  Kha'n, 
I  I  Amir  of  Kabul. 

Khu'shdtl  Kha'n.      Mi'r.  Afzu'l  Kha'n.  | 
Governor  of  Governor  of  Kan-        Sheu  Ali'  Kha'n, 

Pishin,  1878.  dahar,  1878.  Amir  of  Kabul . 
i 

Yaku'b  Kha'n, Amir  of  Kabul  f 

•  Another  and  perhaps  th-e  most  true  local  story  is  that  Khushdil  Khan  died  ahout 
7  years  ago,  say  1872,  and  in  former  days  ABD  UL-KAufii  Khan  (Muhammadzai 
Barakzai)  was  his  Naib,  but  on  Sher  'All's  final  accession  in  1869,  Khushdil  Khan  lost 
his  government  and  went  to  reside  in  Kandahar,  while  "Nu'k  Muhammad  Kha'n 
(Muhammadzai  Barakzai)  was  sent  to  govern  the  Pishin  direct  from  Sher  'AH  himself, 

t  Paiad  Khan's  sons  by  5  mothers  were — 
(  Fateh  Kha'n  Wazir  of  Mahmud  Shah, 

1.  '  Muhammad  Azim  Kha'n, 
(  Taimu'r  Kha'n. 
I^Pu'kdil  Kha'n,  Grovernor  of  Kandahar, 
Shekdil  Kha'n,  Governor  of  Kandahar, 
KoHANDiL  Kha'n,  Governor  of  Kandahar, 

j  Rahimdil  Kha'n, 
l^MiHARDiL  Kha'n. 
Do'sT  Muhammad  Kha'n,  Amir  of  Kabul, 
AMi'a  Muhammad  Khan, 
Jamal  Khan. 

f  Sultan  Muhammad  Khan, 
I  Yak  Muhammad  Khan, 
Pill  Muhammad  Khan, 

Is  ay  ad  Muhammad  Khan. 

INawab  a  sad
  Khan, 

Nawah  Sama't  Kha'n, 
Nawai)  Jamak  Khan. 
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The  AcHAKZAi  section  o£  the  Duranis  is  tlie  tribe  inhabiting  the 

mountains  Imown  as  the  Khoja  Amea'n  Range,  the  Toba  Plateau,  and  the 
PiSHiN  and  Kadaistei  valleys  in  part.  They  are  said  to  have  been  divided 

off  from  the  Barakzaisby  Ahmad  Shah,  as  that  tribe  was  getting  too  power- 
ful, and  I  have  met  Pathans  about  Kandahar,  who  classed  the  Achakzai 

as  a  Barakzai  subdivision.  The  Achakzais  are  divided  into  Baha'dtjezais 
and  Gajanzais. 

BAHADTJRZAIS. 

Ghabezais. 
Ka'kozais. 

Ahmadzais. 
ashezais. 
Bu'ehanzais. 
Shamakzais. 
Ma'lizais. 
Ka'milzais. 
Adazais. 
Adeakzais. 

Shamuzais. 
Fa'mzais. 

GAJANZAIS. 

Hamzais. 
Malikzais. 
La'lizais. 
Ma'pizais. 

Htj'senzais. 

Stjlima'nzais. 
Abdullazais. 
Ba'zamzais. 

Ba'kaezais. 

Ishda'nizais. 

Alozais. 

julizais. 
mushkizais. 
Ba'dazais. 

Shakaezais. 

Usma'nzais. 

I,  however,  came  across  two  subsections  of  Achakzais  not  here  mention- 

ed called  Habi'bzais*  and  Abdals  in  the  Pishin.  This  name  Abdal  may 
perhaps  only  be  the  title  of  the  malik  or  chief  as  the  present  Sirdar  Mi  e 

AsLAM  Kha'n  of  the  Achakzais  is  locally  called  Mir  Aslam  Khan  Abdal  or 
Abdali,  as  also  is  Madat  Kha'k,  the  head  of  au  Achakzai  village  in  the 
Pishin,  called  after  him.  All  the  inhabitants  of  the  last  village,  however, 
are  called  Abdals. 

The  nest  clan  we  have  to  deal  with  are  the  Tarins.  These  are  the 

second  of  the  Afghan  Tribes  in  point  of  importance  and  national  estima- 

tion. Their  legendary  descent  from  Kais  is  clearly  made  out.  SaeabaN, 

Kais's  eldest  son,  had  five  sons  of  whom  the  second  was  Tarin.  Tariu  had 

three  sons.  Tor  Tarin,  Spin  Tariu  and  Abdal,  and  from  the  two  eldest  are 

descended  the  modern  Tariu  Tribe.  According  to  a  legend  Tarin's  dark  sou 
was  called  Spin  Tarin  or  Fair  Tarin,  and  his  fair  son  Tor  Tarin  or  Dark 
Tarin.  The  Tor  Tarins  inhabit  the  Pishin  valley  aud  the  Spin  Tarins  the 

country  about  Tal  and  Ghotiali.    Lumsdeu  subdivides  this  clan  as  follows  : 

*  Lumsdcn,  ho-wover,  makes  out  the  Habi'bzais  to  be  Tor  Tarlas,  but  as  far  as 
I  could  ascertain,  they  are  Acliakzais. 
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Malizais. 
Kadazais. 
Khanizais, 
Khamzais. 

Batazais. 
Haikalzais. 

TOR  TARms. 
Al/fzAIS. 
JSTtJEZAIS. 
kulazais. 
musizais. 
Abdtjebahmanzais, 

Habibzais. 
Hameanzais. 
Kaebelas. 
Sazais. 

Shadizais. 
SPm  TARI'NS. 

Laseanis. Adwanis. 

MaepXnis. 

This  list  agrees  with  that  given  me  en  route  as  far  as  the  Spin  Tarins 
are  concerned,  but  as  regards  the  Tor  Tarins  mine  differs  considerably. 
First  I  would  remark  that  the  Habibzais  are,  as  far  as  I  could  make  out, 
Achakzais  and  not  Tarins  at  all.  Next  as  regards  the  Karbelas,  who  have 
been  hitherto  put  down  as^  Tarins  somehow  connected  with  the  Pishin 
Sajads,  I  have  ascertained  the  following  particulars.  The  Karbelas  inhabit 
a  village  of  the  same  name  near  Satad  Paind  in  the  Pishin  and  call  them- 

selves Sayads.  They  are,  however,  disowned  by  the  Sayads  and  also  by  the 
Tarins,  Kakars  and  Duranis.  The  local  legend  regarding  their  origin  is 

this.  In  days  gone  by,  a  little  child  by  name  Karbela,  was  travelling- 
through  the  Pishin  in  a  kafila.  He  lost  his  party  and  was  seen  running 

along  the  road,  crying,  by  a  kind-hearted  Satad  who  took  him  in  and 
nourished  him,  but  declined  to  admit  him  into  his  family  or  sect.  On 

growing  up,  he  married  a  Tarin  woman,  and  from  him  there  sprang  by  Tarin 
intermarriages  the  present  race  of  Karbelas,  now  said  to  be  600  strong  in 
men.  This  is  the  Sayad  version  of  the  story,  the  Tarin  legend  is  the  same 
except  as  regarding  intermarriages  with  themselves.  They  say  the  mother 
of  the  original  Karbelas  came  from  no  one  knows  where  and  disown  the 
whole  race.  The  probabilities  are,  they  sprung  from  Pathans  who  had 
to  take  refuge  in  the  Pishin  from  some  other  distant  place.  The  Khanizais 
are  divided  into  Lda  Khanizais  and  Dab  Khanizais  according  to  my 
information.  In  the  list  of  Tor  Tarins  which  I  collected,  the  following  do 

not  appear  in  Lumsden.* 
Maliktaes  Manzakais  Kamalzais. 

Maezais  Haeu'ns. 
While  his  list  contains  the  following  which  are  not  found  in  mine, 

Kadazais  Naozais  Hameanzais. 
Khamzais  Abdueeahmanzais 

*  Tliere  are  a  few  trifling  variations  in  some  names  regarding  wliich  sec  below  ou 
Language. 
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The  probabilities  are  that  a  combined  list  would  reach  nearest  the  true 
statement  of  their  subsections.* 

Like  the  Tarins,  after  whom  they  rank,  i.  e.,  third  on  the  list  of  clans, 

the  Kakars  claim  direct  descent  from  Kais.  Firstly,  Kais's  third  son  was 
GuRGHUSHT  who  had  three  sons  Dani,  Babi  and  Mandi.  Of  these  Dani 
had  four  sons,  Kakab,  Naghak,  Dadi  and  PANi.f  Secondly  Shibani  the 

eldest  son  of  Sharif- ud-di'n,  eldest  son  of  Saeaban  Kais's  eldest  son,  on 
account  of  family  squabbles  joined  the  Kakars  and  called  himself  a  GuB- 
GHUSHTAi.  Such  is  the  common  legend.  The  Kakai's  themselves  vary  it 
thus.  Kais  went  to  Mecca  and  there  obtained  the  name  of  Peet  Khan 

(elsewhere  Pihtan).  His  eldest  son  Shabif-ud-din  or  Saeaban  bad  five 
sons  Shieani,  Taein,  Mttjni,  Baeechi];  and  Umae-ttd-din.  The  mother 
of  Shieani,  who  was  a  Kakar,  finding  that  her  husband  intended  making 
Taein,  bis  second  son,  his  heir,  left  his  protection  and  returned  to  her  own 
tribe.  Her  descendants  have  tberefore  been  included  among  Pathans  and 
with  them  the  whole  of  the  Kakars  under  one  name.  This  subverts  the 

other  legends  which  make  the  Kakars  claim  descent  through  Gueghusht 
from  Kais. 

The  following  clans  claim  relationship  with  or  descent  from  the  Kakars. 
The  Gakaes  of  Kashmir  along  the  Jhilam,  the  Taimunis  (Eimaks)  of 
Ghoe,  the  FiEOZKOHi  Hazaeas  (Eimaks)  of  Herat,  the  Kayanis  of 
Seistan,§  and  lastly  the  Kakabs  and  Ghilzais  also  consider  themselves 
nearly  related  in  blood.  Taking  into  consideration  the  unquestionably 

mixed  blood  of  the  Ghilzais  and  their  legendary  relationship  -svith  the 
Kakars,  as  also  that  of  such  pure  Eimaks  as  the  Hazaeas  and  Taimunis,|| 
the  Kakar  descent  from  Kais  would  seem  to  be  doubtful. 

*  Among  the  tribes  of  Tarm  descent  are  said  to  be  the  Zaimtjkhts. 
t  This  would  make  the  Pa'ni'zais  separate  from  the  Kakars,  but  they  seem  to  be 

considered  a  section  of  them  at  the  present  day. 

X  Whence  the  Baiie'chi'  Pathans  of  Shora'wak. 
§  Usuall}^  called  Belochis,  but  really  descendants  of  Saxdar  Khe'l  Kakars. 
II  A  pure  EiMAK  is  perhaps,  however,  a  misnomer.  The  origin  of  the  race 

being  quite  obscure.  By  features  they  are  Ta'tars  and  by  language  Persians.  They 
are  divided  into  Taimu'ni's,  Haza'ras,  Taimu'ri's  and  Zu'ri's.  It  may  help  towards 
the  solution  of  the  Eimak  origin  to  quote  the  following  from  Yule's  Marco  Polo,  I,  94. 
"  Contemporaneously  with  the  Kauaunahs  (or  Kara'winahs  the  celebrated  robbers  of 
mediajval  Persia)  we  have  frequent  mention  of  predatory  bands  known  as  Nigu'daris 
who  seem  to  be  distinguished  from  the  KIaeaunahs,  but  had  a  like  character  for  trucu- 

lence.  Their  head-quarters  were  about  Sijista'n,  and  Quatremere  seems  disposed  to  look 
upon  them  as  a  tribe  indigenous  in  that  quarter.  Hammer  says  they  were  origmally 
the  troops  of  Prince  Nigu'dar,  grandson  of  Chagatai  (Chagatai  was  the  ruler  and 
curse  of  Turkistan  and  a  son  of  Ohingiz  and  therefore  brother  to  Okkodai  and  uncle  to 

Mangku,  Kublai  and  Hula'ku),  and  that  they  were  a  rabble  of  sorts,  Mongols,  Turk- 
mans,  Kurds,  Shuls  and  what  not.    We  hear  of  their  revolts  and  disorders  down  to 
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The  Kakar  Territory  extends  from  the  Pishin  valley  to  the  Borai 
valley  and  from  the  Zhob  valley  to  Quetta,  the  line  of  the  Bolan  Pass  and 
the  Mabei  (Beldch)  country.  They  are  divided  into  two  main  divisions, 

the  Great  Kakars  (Lowe'  Kakae)  and  the  Lesser  Kakars  (Kuchnai 
Kakae).  As  regards  the  Great  Kakars,  the  present  writer  had  but  little 
oijportunity  of  learning  much.  They  occupy  the  Zhob  valley  and  appa- 

rently are  divided  into — 
Khwaidadzais,  Aktaezais,  Mehtaezais, 
MXTESIANGZAIS,  AwAZAIS,  SaEGAEAIS. 

And  probably  also  the  Jalagais,  Mu'sa  Khel  and  Kaeizais  belong  to this  division. 

The  Lesser  Kakars  are  divided  into  Stjliman  Khels  ;  Amajstd  Khels  ; 
Mehtaezais  ;  PANfzAis  ;  Bazais  ;  Shamozais  ;  Suegarais  ;  Malagais  ; 

Isa  khels  ;  Saea'ngzais,  of  which  Mulazais  and  Taeans  are  subsections  ; 
Zakhpels,  subdivided  into  Amakais,  Kawozais  and  Naozais  ;  Dumaes  ; 

Utman"  Khels  ;  and  Sandae  Khels,  whose  known  subdivisions  are  A'li- 
ZAis,  Shabozais,  Mu'es,  Daegais,  Wahaes  and  Tenizais.*  The  Kakars 
about  Khuwchagai  near  Mt.  Kand,  variously  called  the  Sanatia  and 
SiMANTHA  Kakars,  are  I  believe  the  Amand  Khel  above  mentioned.  They 
were  formerly,  under  the  name  of  Targhanis,  under  Haji  Khan  of  infamous 
memory  during  the  war  of  1839,  and  his  son  Kamil  Khan  is  now  chief  of 
the  Amand  Khel. 

The  next  clan  met  with  en  route  was  the  Lb'ni  (properly  Lonat)  Khel, 
about  whom  very  little  is  known.  They  are  generally  supposed  to  be 

Kakars  by  descent,  but  I  should  say  from  what  I  heard  from  the  Lu'nis 
themselves  and  from  the  Kakars,  this  is  not  the  case.  They  call  themselves 
of  DuEANi  descent,  a  claim  which  is  allowed  by  their  neighbours.  The 
Hamzazais  are  the  o\\\j  known  subdivision  of  this  Tribe,  but  there  are 

1319,  up  to  which  date  MiiiKHOND  says  that  there  had  been  21  fights  with  them  in  4 

years.  Again  we  hear  of  them  in  1336  about  Herat,  whilst  in  Baber's  time  they  turn 
up  as  NuKDARis  fairly  established  as  tribes  in  the  mountainous  tracts  of  Kahntj'd  and 
Guou  to  the  west  of  Kabul,  and  coupled  with  the  Hazaras  who  still  survive  both  in 
name  and  character.  Among  them,  says  Baber,  are  some  who  speak  the  Mongol  Ian. 
guagcs.  The  Hazaras  are  eminently  Mongol  in  feature  to  this  day,  and  it  is  very 
probably  that  they  or  some  part  of  them  are  descendants  of  the  Kauaunahs  or  Nigu'- 
DARis  or  of  both,  and  that  the  origination  of  the  bands  so  called  from  the  scum  of  the 
Mongol  inundation  is  thus  in  a  degree  confirmed.  It  is  worthy  of  notice  that  Ab-ul- 
Fazl  who  mentions  the  Nukdaris  among  the  nomad  tribes  of  Kabul  says,  the  Hazaras 
arc  the  remains  of  the  Chagataian  army  which  Mangku  Kha'n  sent  to  the  aid  of 
Hula'ku  under  the  command  of  Niou'uar  Oghza'n. 

*  Tlio  Esots  of  the  De'uaja't  are  sometimes  called  Kakars  but  this  is  doubtful. 
Ka'si'  Ka'kaks  are  said  to  inhabit  the  Sha'l  Valley  (Quetta),  but  I  did  not  see  any 
there. 
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doubtless  more,  and  I  think  it  would  be  safe  to  include  Saeagis  amongst 

them.  They  inhabit  a  largish  extent  of  country,  for  the  most  part  consider- 
ably deserted,  and  used  merely  as  grazing-grouud.  Their  villages  are  most- 

ly found  in  what  is  called  the  Lu'm  Valley  to  the  south  of  the  Borai,  i.  e., 
between  it  and  the  Tal  Valley.  All  the  country  from  the  Borai  Valley  east  of 

the  Tal  Valley  as  far  as  the  Beloch  Border  and  the  Mtr'sA  Khel  country 
belongs  to  them,  except  the  small  portion  occupied  by  the  Zaekha'ns  near 
Chotiali. 

Of  the  Zaekha'ns  nothing  more  is  known  except  that  they  are  Pathans 
and  not  of  Kakar,  Tarin  or  Liini  extraction.  They  are  to  be  found  about 
the  mountains  to  the  east  and  south  of  Chotiali,  in  the  Hanokai  Pass  and 

Ba'ia'  Dha'ka'.  The  Mabeis  have  nearly  wiped  them  out  as  a  race  by  con- 
tinual raids.  In  Leech's  time*  there  were  three  villages  belonging  to  them 

near  Chotiali,  viz.,  Dost  Muhammad,  Fazl  Kuan  and  KiA  Khan,  but  I  do 
not  know  if  they  still  exist. 

Perhaps  the  origin  of  the  Lunis  and  Zarkhans  and  even  of  some  of 

the  Kakars,  especially  the  Sandar  Khel,  should  be  sought  with  that  of  the 

neighbouring  Beloch  Tribes,  if  one  could  only  ascertain  what  that  is.  In- 
deed the  Katanis  of  Seistan  usually  called  Belochis,  are  Sandar  Khel 

Kakars,  and  there  is  nothing  repugnant  in  the  history  of  the  Beloch  Tribes 
to  the  idea  of  some  of  them  being  of  the  same  descent  as  their  deadly 
enemies  the  Pathans.  For  the  Kaihieis  about  Chattae  and  Puleji  in 

Kachi,  now  acknowledged  to  belong  to  the  Beloch  Tribes,  are  of  unques- 
tioned Pathan  descent.f  And,  although  the  presence  of  many  Belochi 

words  in  their  dialects  may  be  the  result  of  propinquity,  the  similarity  of 

face  and  figure  of  the  Lu'nis,  Sandae  Khels  and  Zaekha'ns  to  the  neigh- 
bouring Beloch  Tribes  of  Ba'ekho'm  is  quite  remarkable,  and  they  might 

well  have  a  common  origin  with  them,  especially  as  the  Belochis  can  hardly 
be  called  a  nation,  being  rather  an  agglomerate  of  heterogeneous  tribes. 

Thus  the  Beaho'is  are  probably  aboriginal,  the  GtrECHA'sris  a  Siudian  Tribe, 
the  Rinds  and  Ltj'meis  probably  of  Hindu  (Rajjout)  origin  and  the  Ga'dttes 
of  Las  of  Arab  descent,  while  the  tribes  of  Makea'n  are  Arabs,  Sikhs, 
Sindhis,  Persians,  Jats  and  what  not,  J 

*  Major  Leech's  journeys  were  made  about  1839. 
t  Hughes's  Beluchistan. 
X  In  connection  with  the  probable  Turkman  or  Mongol  origin  of  the  bulk  of  the 

Beloch  Tribes,  the  words  Tuman  and  Titmanda'r  are  iateresting.  Tuman  or  Toman 
was  a  Mongol  division  of  the  army,  vis.,  10,000,  and  hence  in  the  Mongol  dominions 

it  came  to  mean  10,000  generally.  "Wassa'f  describing  Kinsay  (Kingsse'  or  Hangchau) 
states  it  had  "  70  Tojians  of  soldiers  and  70  Tomans  of  Rayats."  Marco  Polo  states  its 
revenue  in  Tomans  of  gold  and  Friar  Odoric  in  Tomans  of  Balish  (paper  money). 
Tman  or  Tma  is  still  used  in  Eussia  for  10,000.  In  Beluchistan  Tuman  means  a  camp 
and  Txjjlvnda'r  the  commander  of  a  camp  and  thence  the  chief  of  a  tribe,  but  whether 
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"While  discussing  the  Pathan  Tribes  something  should  be  remarked 
about  the  Satads  found  in  every  part  of  Afghanistan*  and  in  some 
numbers  in  the  Pishin  where  they  own  several  villages.  Wherever  they 
may  happen  to  be,  they  are  a  sect  apart  from  the  surrounding  in- 

habitants, are  always  respected  and  seem  to  be  more  intelligent  than 
the  Pathans  in  general.  They  are  not  considered  Pathans  and  claim 
to  be  of  Arab  descent  as  their  name  implies.  This  claim,  however, 
is  I  think  of  a  slender  description  among  the  Sayads  in  the  Pishin  with 
whom  we  have  now  to  do.  Their  sympathies  are  all  Afghan,  they  are 
subdivided  in  a  suspiciously  similar  manner,  and  the  story  of  their  descent 
confirms  the  suspicions  as  to  their  separate  origin  from  the  Pathans  about 

them.  The  story  is  that  Ha'ru'n,  fifth  in  descent  from  Kais,  had  a  daughter 
who  married  an  Arab  Sayad  who  visited  him,  and  from  her  are  said  to  be 

descended  all  the  Pishin  Sayads,  notably  the  Sha'dizais  and  HAiDAEZAis.f 
The  present  subdivision  of  the  Pishin  Sayads  appear  to  be — 

Gangalzais.  Sha'dIzais.  Ya'singzais. 
BaGAEZAIS.  BuAHAMZAIS.  UEirMZAIS. 

Ajabzais.  Haidarzais.| 

The  following  table  shows  the  subdivisions  of  the  tribes  above  dis- 
cussed as  far  as  known. 

No.      Tribe.          No.      Division.  No      Section.      Subdivision.  No.  Subsection. 

I.  Dtjea'nt  or    1    ZiRAK.        1  Popalzai.  1  Sadozai. 
Abda'li.  2  Ba'me'zai. 

3  Maesingzai. 

4  Kha'nzai. 
5  Aitu'ezai.  , 
6  Madozai. 
7  NOAZAI. 

2  Alako'zai.  1  Jalijzai. 
2  Melazai. 

3  Saeka'ni. 
4  Sandaezai. 

5  Ka'eezai. 
6  Nausazai. 

this  is  due  to  tlie  passage  of  tlio  Mongols  through  their  country  on  towards  Hindustan 

or  to  their  Central  Asian  origin  does  not  appear.  Yule's  Marco  Pole,  I,  94,  281  and  II, 
169,  171. — Hughes's  Bcluohistan. 

*  I  saw  one  village  of  them  in  Ba'hkho'm  among  the  Independent  Belo'ch  Tribes. 
t  According  to  one  legend,  the  Kakd'elas  are  descended  from  a  waif  picked  up 

by  this  Ha'ru'n.    See  above. 
X  Among  the  Pishin  Sayads  faces  of  a  Si'di'  type  are  not  uncommon,  and  I  saw 

one  woman  with  purely  Afiican  features  near  A'li'zai.  This  may  result,  however, 
fiom  their  wandering  habits  and  be  no  indication  of  descent. 
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No.    Tribe.  No.    Division.       No.    Section.    Subdivision.  No.  Subsection. 

I.  Dxjea'ni  or     1    ZiEAK.        3  Ba'eakzai.  1  Mtjhammadzai. 
AbDA'LI.  2  ACHALZAI. 

3  Stjlima'kzai. 
4  Khtj'nsezai. 
5  Baianzai. 

4  ACHAKZAI. Gha'bezai. 
Ka'kozai. 

Shamuzai. Fa'mzai. 
Ba'kaezai. 

6  Ishdanizai. 
7  Abdal. 

r  8 

9 

10 

11 

12 13 

1-1 

15 

16 
17 

18 

19 JO 

21 

22 
23 
24 
25 
26 27 
28 
29 

L30 

Ahmadzai. 
ASHEZAI. 
buehamzai. 
Shamakzai. 
Ma'lizai. 
Ka'milzai. 

Adazai. 
Adeakzai. Ha'ztjzai. 
Ma'likzai. 
La'lizai. 
Ma'pizai. 

husenzai. 

Sulima'jStzai. Ab'dttlazai. 
Ba'zamzai. 

Alozai. 
TULIZAI. 
Mttshkizai. Ba'dizai. 

Skakaezai, 

Usma'nzai. 
Habi'bzai. 

I.  Duea'ni  or     2    Panjpa'o.    5  Nu'ezai. AbDA  LI. 

6  A'lizai. 

1  Cha'lakzai. 
2  Ba'dizai. 

1  Hassanzai. 
2  Alakzai. 
8  gwarazai. 

7  Isha'kzai. 1  Hawazai. 
2  Teeozai. 
3  Mandaezai, 
4  1'dzai. 
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No.  Tribe. 

I.  Dura'ni  or 
Abda'li. 

No. 

2 

Division. 

PaMJPx\.'0. 

No,  Section.  Subdivision.  No.  Subsection. 

1  Ra'ni  Khel. 8  Khu'gia'jsti.  m  g 

g|7 ^  (8 

Nani. 

Aga'm. 
Pi'ea  Khel. 
Ahmad. 

6  Khozeh. 

Naji'bi. Khabai. 

w 

9  Panjpai. 
10  DoPAi. 

11  Khidae  Khel. 

9  Ma'kti. 
10  Sa'gzai. 

II.  Taei'n.        1    Ton  Taei'n.  1  Batazai 
Badozai, 

2 
3 
4 
5 

or Kha'nizai. A'li'zai. 

Nu'ezai. 

Kula'zai. 
6  Mtt'sizai. 
7  Segai. 

8  Ma'likta'e. 
9  Maezai. 

10  Haikalzai. 
11  Manzakai. 
12  Ma'likai. 

13  Ha'iiu'n. 
14  Kama'lzai. 
15  Kadazai. 
16  Kha'mezai. 
17  Naozai. 
IS  Abdueeah- ma'nzai. 

19  Hamea'nzai 

1  Ltj'e  Kha'nizai. 

2  Dab  Kha'nizai. 

II.  TaeIn.       2  Spi'n  Taei'n.  20  Sha'dizai. 
21  Maepa'ni. 
22  Lasea'ni. 
23  Adwa'ni. 
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No.    Tribe.  No.    Division.       No.    Section.    Subdivision.  No.  Subsection. 

III.  Ka'kar.       1  Lowe'Ka'kae  1  Khwaida'd- 
ZAI. 

2  Muesia'ngzai. 
3  Aktaezai. 
4  AWAZAI. 
5  Mehtaezai. 
6  sxjegaeai. 

7  Jalagai. 

8  Mu'sA  Khel 

9  IvABl'ZAI. 
10  Ba'eakzai. 

2  KucHNAi     11  Stjlima'n-  1  Teagaeai. 
Ka'kae.  Khel, 

12  Amand 

KHELOrSlMAN- 

THA  or  Sakati'a. 
13  Mehtaezai. 
14  Pa'nizai.  1  Adizai. 

15  Ba'zai. 
16  Shamozai. 
17  Stjegaeai. 
18  Malagai. 

19  I'sa'  Khel. 

20  Saea'ngzai. 

21  Zakhpe'l. 

22  DUMAE. 

23  Utma'n Khel. 

24  Sandae 
Khel. 

1  Mtjla'zai. 

2  Ta'ea'iX. 
1  Amakai. 
2  Kanozai. 
3  Naozai. 

1  A'li'zai. 

2  Shabozai. 

3  Mi5e. 
4  Daegai. 

5  Waha'e. 6  Tenizai. 
7  Katani, 

IV.  Lu'ni  Khel.    1  Hamzazai. 

2  Saea'gi. 
V.  Zaekha'n. 
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I.  Satad. 

II.  Kabbela. 

Tribes  of  doubtful  Afghan  descent. 

1  Gakgalzai. 
2  Bagaezai. 
3  AOABZAI. 

4  Sha'dizai. 
5  Bbahamzai. 
6  Haidarzai. 

7  Ya'singzai. 
8  Ueumzai. 

(To  be  continued). 

On  the  Surya])rojTiapti. — By  Db.  G.  Thibaut,  Principal,  Benares  College. 
Past  I. 

Until  recent  times  our  knowledge  of  the  cosmological  and  astronomi- 

cal system  of  the  Jainas  was  very  limited  and  founded  not  on  "an  indepen- 
dent investigation  of  the  original  Jaina  literature,  but  only  on  the  occasional 

references  made  to  Jaina-  doctrines  by  the  orthodox  Hindu  writers  on 
astronomy.  For  a  long  time  the  short  account  of  the  subject  given  by 

Colebrooke  in  his  "  Observations  on  the  sect  of  the  Jainas"  (Asiatic  Re- 
searches, 1807 ;  Essays,  Vol.  II),  remained  the  only  one,  and  although 

accurate  as  far  as  it  goes,  it  is  very  insufficient  since  it  chiefly  refers  to  the 
one  doctrine  of  the  Jainas  only,  which  has  at  all  times  struck  outsiders  as 
peculiarly  strange  and  absurd,  viz.,  the  assertion  that  there  exist  two  suns, 
two  moons  and  a  double  set  of  constellations.  This  is  indeed  the  doctrine 
by  which  the  system  of  the  Jainas  could  most  easily  be  distinguished  from 
similar  old  Indian  systems,  and  it  is  consequently  referred  to  and  contro- 

verted with  preference  in  the  Siddhantas.  The  best  known  jDassage  from 

the  latter  is  the  one  quoted  by  Colebrooke  from  Bhaskara's  Siddhauta- 
S'iromaui.  "  The  naked  sectaries  and  the  rest  affirm  that  two  suns,  two 
moons  and  two  sets  of  stars  appear  alternately  ;  against  them  I  allege  this 
reasoning.  How  absurd  is  the  notion  which  you  have  formed  of  duplicate 

suns,  moons  and  stars,  when  you  see  the  revolution  of  the  polar  fish." 
This  passage  of  Bhaskara's  is  manifestly  founded  on  a  passage  found 

in  Brahmagupta's  Sphuta-Siddlianta  where  we  read  in  the  so-called  Diisha- 
nadhyaya : 
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"  There  are  fifty-four  nakshatras,  two  risings  of  the  sua  ;  this  which 
has  been  taught  by  Jiua  is  untrue,  since  the  revolution  of  the  polar  fish 

takes  place  within  one  day." 
And  a  passage  to  the  same  effect  occurs  in  the  13th  adhyaya  of  Varaha 

Mihira's  Paiichasiddhantika. 
In  18G8  Professor  A.  Weber,  to  whom  we  are  indebted  for  our  first 

acquaintance  with  so  many  works  of  Indian  literature,  published  in  the 

tenth  volume  of  the  "  Indische  Studien"  a  paper  on  the  Suryaprajnapti, 
being  apparently  the  most  important  astronomical  book  whose  authority  the 
Jainas  acknowledge,  and  it  then  appeared  that  the  doctrine  of  the  existence 
of  two  suns,  moons,  etc.  constitutes  only  one  feature  of  a  comprehensive 
system  which  on  the  whole  is  much  less  fantastical  than  might  have  been 
ex^^ected  and  which,  fantastical  or  not,  shows  intimate  relations  to  the 
astronomical  and  cosmological  views  which  appear  to  have  prevailed  all 
over  India  before  Greek  science  began  to  influence  the  East.  Especially 

it  appeared — as  pointed  out  by  Professor  Weber — that  the  doctrine  pro- 
pounded iu  the  Suryaprajiiapti  shows  in  many  points  an  unmistakable 

resemblance  with  that  contained  in  the  Jyotisha-Vedanga  the  presumably 
oldest  specimen  of  Indian  astronomical  literature,  and  it  thus  became  mani- 

fest that  the  astronomical  books  of  the  Jainas  do  not  only  furnish  informa- 
tion about  the  opinions  held  by  a  limited  religious  sect,  but  may,  if  rightly 

interrogated,  yield  valuable  material  for  the  general  history  of  Indian  ideas. 
The  writer  of  the  present  paper  has  therefore  thought  it  worth  while  to 
submit  the  Suryaprajiiapti  to  a  renewed  detailed  investigation,  whereby  we 
should  be  enabled  rightly  to  esteem  its  position  in  the  astronomical  litera- 

ture of  India,  clearly  to  conceive  the  peculiar  features  distinguishing  the 
astronomical  system  of  the  Jainas  from  other  systems,  and  on  the  other 
hand  to  point  out  what  the  Jaiua  system  has  in  common  with  other  systems, 
and  in  what  way  therefore  it  may  be  employed  for  the  elucidation  of  the 

latter.  Professor  Weber's  paper  gives  in  the  main  only  a  short  summary 
of  the  contents  of  each  chapter  of  the  Suryaprajiiapti,  following  the  order 
of  the  chapters  as  found  in  the  work  itself  and  omitting  none  of  tliem. 
This  was  of  course  the  right  plan  to  adopt  iu  a  paper  giving  the  first 
account  of  a  hitherto  unknown  book.  In  the  present  paper  it  has  on  the 
other  hand  been  preferred  to  give  a  connected  account  of  the  chief  doctrines 
only  which  are  found  in  the  Suryaprajiiapti,  to  combine  hints  found  in  the 
various  parts  of  the  work  wherever  this  appeared  necessary  for  the  sake 
of  greater  clearness,  and  again  altogether  to  omit  relatively  unimportant 
matter.  It  must  be  stated  at  the  outset  that  this  paper — like  that  of  Pro- 

fessor Weber — is  based  more  on  Malayagiri's  commentary  on  the  Surya- 
prajiiapti than  on  the  text  of  the  latter  work  itself ;  which  apparently 

anomalous  proceeding  finds  its  explanation  in  the  fact  of  the  Manuscripts 
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of  the  Suryaprajuapti,  commonly  met  with,  containing  the  commentary  only 
in  extenso,  while  as  a  rule  only  the  first  words  of  the  passages  commented 
on  are  given.  As  it,  however,  appears  that  the  commentary  faithfully 
follows  the  text,  and  as  on  the  other  hand  the  latter,  devoid  of  a  commentary, 
would  be  hardly  intelligible,  the  absence  of  a  complete  text  of  the  Surya- 
prajiiapti  is  less  inconvenient  that  might  at  first  be  assumed.  At  any  rate 
we  may  obtain  at  present  a  sufiiciently  full  and  accurate  knowledge  of  the 
contents  of  the  book ;  and  in  works  of  the  class  to  which  it  belongs  the 
interest  attaching  to  the  form  is  a  comparatively  small  one.  As  already 
stated,  the  present  paper  is  by  no  means  intended  as  an  exhaustive  review 

of  the  contents  of  the  Suryaprajiiapti  ;  it  is  I'ather  meant  as  an  introduction 
to  a  complete  edition  of  the  work  itself  which,  on  account  of  the  various  old 
materials  it  contains,  well  deserves  to  be  publislied  in  exteiiso.  And  an 
introduction  of  this  kind  could  not  well  be  missed,  even  if  we  possessed  a 
complete  edition  or  translation  of  the  book,  as  the  reader  of  the  text  of 
the  work  or  of  a  literal  translation  of  the  text  would  find  it  by  no  means 
an  easy  task  unaided  to  reconstrue  the  leading  features  of  the  system. 

The  Suryaprajuapti  is  written  in  Jaina-prakrit,  and  divided  into  twenty 
books  called  prabhritas,  some  of  these  again  into  chapters,  called  prabhrita- 
prabhritas.  The  arrangement  of  the  matter  treated  of  is  by  no  means 
systematical,  and  the  text,  still  more  the  commentary  are  full  of  tedious 
reiterations.  Malayagiri,  the  commentator,  has  done  his  work  most  con- 

scientiously ;  too  conscientiously,  the  reader  afflicted  by  his  extraordinary 

difEuseness  often  feels  tempted  to  say.  Especially  he  delights  in  illustrat- 
ing the  numerical  rules  given  in  the  text  by  at  least  half  a  dozen  examples, 

■where  one  would  have  sufficed,  dwelling  with  evident  complacency  on  each 
step  even  of  the  simplest  calculation.  But  his  comments  are  very  per- 

spicuous and  certainly  deserve  to  be  extracted,  although  not  to  be  repro- 
duced in  eoctenso. 

Proceeding  now  to  our  proposed  task,  let  us  dispose  at  the  outset  of  the 
distinctive  doctrine  of  the  Jainas  according  to  which  there  are  two  different 

suns,  two  moons  and  two  sets  of  constellations.  When  inquiring  into  the  ori- 

gin of  this  certainly  peculiar  notion,  we  are  led  to  a  very  simple  reason,  an  im- 
partial consideration  of  which  makes  the  Jaina  system  appear  much  less 

fantastical  and  arbitrary  than  we  at  first  are  inclined  to  think.  This  reason 
has  already  been  pointed  out  by  Colebrooke,  Asiatic  Eesearclies,  Vol.  IX, 

p.  321,  where  he  says  "  They  (the  Jainas)  conceive  the  setting  and  rising  of 
stars  and  planets  to  be  caused  by  the  Mountain  Sumeru  and  suppose  three 

times  the  period  of  a  planet's  appearance  to  be  requisite  for  it  to  pass 
round  Sumeru  and  return  to  the  place  where  it  emerges.  Accordingly  they 
allot  two  suns,  as  many  moons,  and  an  equal  number  of  each  planet,  star 

and  constellation  to  Jambudvipa  ;  and  imagine  that  these  appear  on  alter- 
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nate  days  south  and  north  of  Meru."  These  words  scarcely  require  anything 
added  to  be  to  them  in  the  way  of  comment.  The  Jainas  hold  (as  will  be 
seen  in  detail  further  on)  the  old  Indian  idea  of  sun,  moon  and  stars 

revolving  round  Mount  Meru.  To  anybody  holding  this  opinion,  the  ques- 

tion must  have  suggested  itself  "  In  what  time  is  one  such  complete  revo- 
lution performed  ?"  The  prevailing  opinion,  represented  for  instance  by 

the  Puraiias,  was  that  the  whole  revolution  is  performed  in  twenty-four 
hours,  so  that  the  sun  describes  during  the  time  when  it  is  day  in  Bharata- 
varsha  the  southern  half  of  his  circle,  and  during  the  time  when  it  is  night 
to  the  south  of  Mount  Meru,  and  day  in  the  countries  north  of  it,  the  northern 
half.  The  Jainas,  however,  took  a  different  view  of  the  matter.  To  them  it 

seems  to  have  appeared  more  appropriate  that  as  there  are  four  directions — 

south,  west,  north  and  east — the  sun's  circle  should  be  divided  into  four 
quarters  cori'esponding  to  the  four  directions,  and  that  he  should  bring  day 
in  succession  to  the  countries  to  the  south,  west,  north  and  east  of  Meru 
But  then,  as  it  must  be  supposed  that  his  passing  through  each  of  the  four 
quarters  occupies  the  same  time,  how  can  it  come  about  that  he  again 
appears  to  rise  to  the  Bharatavarsha  after  the  lajose  of  a  period  only  suf- 
iicient  to  advance  his  place  by  one  quarter  of  the  circle  ?  Out  of  this 
difficulty  the  Jainas  extricated  themselves  by  simply  assuming  that  the 
sun  rising  on  a  certain  morning  is  not  the  same  sun  which  bad  set  on  the 
preceding  evening,  but  a  second  sun  similar  in  every  way  to  the  first  one. 
The  whole  circle  is  thus  described  by  two  suns  separated  from  each  other 
by  half  the  circumference,  each  of  which  appears  in  the  Bharatavarsha  on 
alternate  days.  The  same  reasoning  lead  to  the  assumption  of  two  moons 
and  two  sets  of  stars. 

Great  as  appears  to  be  the  difference  produced  by  this  hypothesis 
between  the  system  of  the  Jainas  and  the  commonly  received  opinions,  it 

practically  is  of  small  importance  and  may — as  will  be  done  in  the 
following — as  a  rule  be  left  altogether  out  of  account  whenever  we  have 
to  consider  the  motions  of  sun  and  moon.  When  for  instance  the  sun  having 

started  from  Asvini  has  passed  through  the  twenty-eight  nakshati-as,  he 
enters,  according  to  the  generally  received  o^^inion,  again  into  the  same 
nakshatra  Asvini,  according  to  the  Jaina  opinion  into  a  second  nakshatra 
called  Asvini  too  ;  but  as  this  second  nakshatra  has  the  same  name,  the 
same  extent,  and  the  same  relative  position  as  its  namesake,  as  like  the 
latter  it  is  preceded  by  Eevati  and  followed  by  Bharani,  and  as  at  the  same 
time  when  the  sun  has  entered  into  the  second  Asvini,  another  sun  the 
exact  and  indistinguishable  counterpart  of  the  former  one  has  entered  into 
the  former  Asvini,  it  is  clear  that  we  may,  when  speaking  of  the  motion 
of  the  heavenly  bodies,  save  ourselves  the  trouble  of  continually  referring 
to  two  suns,  two  moons  and  two  sets  of  nakshatras  and,  remembering 
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that  there  are  two  of  each  kind,  express  ourselves  as  if  there  were 

only  one.    To  proceed. 

Tlie  astronomic-chronological  period  on  which  the  system  of  the 
Siiryaprajiiapti  is  based,  is  the  well-known  quinquennial  yuga  or  cycle 
with  which  we  have  long  been  acquainted  from  the  Jyotisha  Vedaiiga. 
The  same  cycle  is  described  in  the  Garga  Samhita  as  we  see  from 
the  extant  fragments  of  the  latter  work,  and  we  learn  from  Varaha 

Mihira's  Panchasiddhantika  that  it  likewise  formed  the  fundamental 

doctrine  of  a  Paitamaha  Siddhanta  which,  according  to  Varaha  Mihira's 
judgment,  was  one  of  the  more  important  Siddhantas  known  at  his 
time.  It  is  alluded  to  and  rejected  in  a  few  words  by  Brahmagupta 
in  the  dushanadhyaya  of  the  Sphuta  Brahma-siddlianta.  Eeferences 
to  this  cycle  are  met  with  in  the  early  history  of  Buddhism.  Whether 
the  so-called  Vedic  literature  is  acquainted  with  a  cycle  of  this  nature 

is  doubtful.*  It  will  not  be  necessary  to  dwell  in  this  place  at  length 
on  the  constitution  of  the  yuga;  it  will  suffice  to  state  that  it  is  based 
on  the  assumption  of  five  sidereal  revolutions  of  the  sun  being  exactly  equal 

in  duration  to  sixty-seven  periodical  revolutions  of  the  moon  and  to  sixty- 
two  synodical  months,  while  one  complete  revolution  of  the  sun  is  supposed 
to  be  performed  in  three  hundred  and  sixty-six  days.  That  a  cycle  of  this 
nature  based  as  it  is  on  an  utterly  wrong  assumption  could  maintain  itself 
for  a  considerable  time  as  it  manifestly  has  done  is  a  matter  for  legitimate 
wonder,  and  does  not  find  a  parallel  in  the  history  of  chronological  systems 
among  any  other  civilized  nation.  At  the  end  of  one  yuga  already  the 
quantity  of  the  error  induced  by  the  mistaken  estimation  of  the  length  of 
the  solar  year  amounts  to  nearly  5  x  f  =  3f  days,  the  accumulation  of 
which  quantity  after  the  lapse  of  a  few  yugas  could  not  escape  the  atten- 

tion, we  should  think,  of  even  the  most  careless  observers.  The  matter 
would  indeed  lie  altogether  differently  if  a  conjecture  (or  as  it  stands  we 
might  almost  say,  an  assertion)  of  Colebrooke  referring  to  this  point  had 
been  verified.  He — after  having  given  an  account  of  the  manner  in  which 
the  Jyotisha- Vedanga  manages  to  maintain  harmony  between  civil  and 

lunar  time — continues  "  and  thus  the  cycle  of  five  years  consists  of  1860 
lunar  days  or  1830  nycthemera,  subject  to  a  further  correction,  for  the 
excess  of  nearly  four  days  above  the  true  sidereal  year  :  but  the  exact 
quantity  of  this  correction  and  the  method  of  making  it,  according  to  this 

calendar,  have  not  yet  been  sufficiently  investigated  to  be  here  stated." 
The  fact  is  that  of  this  correction  which  Colebrooke  considered  so  indis- 

pensable, that  he  speaks  of  it  as  being  actually  found  in  the  Vedanga,  no 

*  The  question  referred  to  in  tlie  text  cannot  be  discussed  hero.  The  writer 
hopes  shortly  to  find  an  occasion  fully  to  treat  it  elsewhere. 
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traces  are  to  be  found  either  in  the  Vedanga  itseU:  or — and  this  is  of  great 
importance  as  the  Vedanga  is  still  partially  unexplained — in  the  Siiryapraj- 
fiapti  which  illustrates  the  constitution  of  the  quinquennial  yuga  in  the 
most  diffuse  manner,  but  has  nothing  to  say  about  a  correction  of  the  kind 

mentioned. — The  subdivisions  of  the  yuga  are  in  the  Siiryaprajiiapti  de- 
scribed with  great  fulness  ;  what  is  really  essential  admits,  however,  of  being 

stated  in  a  few  words.  Each  solar  year  is  divided  into  two  ayanas  of  one 

hundred  and  eighty-three  days  each.  Each  ayana  in  its  turn  comprises 
six  solar  months,  each  of  which  lasts  30|-  days.  Two  of  these  solar  mouths 
constitute  a  solar  season  ;  the  reckoning  of  the  seasons  starts,  however,  not 
from  the  beginning  of  the  yuga,  but  the  latter  is  made  to  mark  the  middle 
of  a  season,  so  that  the  rainy  season  which  counts  as  the  first  begins  a 
month  before  the  beginning  of  the  yuga.  Again  the  yuga  comprises  five 
years  of  360  days  each,  each  year  in  its  turn  being  divided  into  twelve 

months  of  30  days  each  ;  in  the  Suryaprajiiapti  this  kind  of  year — com- 
monly known  as  the  savana  year — is  called  the  harma-year  or  ritu-year 

which  latter  name  would  more  properly  be  given  to  the  solar  year. 
The  six  days  by  which  this  year  is  shorter  than  the  solar  year  are  called 

atiratras.  Again  the  yuga  comprises  sixty-two  synodlcal  months,  the  first 
of  whom  begins  with  the  moon  being  full  in  the  first  point  of  Abhijit. 
Each  of  these  months  is  divided  into  a  light  and  a  dark  half  ;  each  half 

comprises  fifteen  tithis  or  lunar  days  of  equal  duration.  Sixty-two  of  these 
months  being  equal  in  duration  to  sixty-one  karma-months  of  30  days 
each,  it  follows  that  sixty-two  tithis  are  equal  to  sixty-one  natural 
days ;  in  order  therefore  to  maintain  harmony  between  the  numbers 
of  the  natural  days  and  those  of  the  tithis,  a  break  in  the  count- 

ing of  the  tithis  is  made  whenever  two  tithis  terminate  during  one 

natural  day,  i.  e.,  according  to  the  Siirj^aprajiiapti  on  the  occurrence 
of  each  sixty-second  tithi.  The  details  of  this  process  are  not  stated 
in  the  Suryaprajiiapti,  but  there  can  be  no  doubt  that  mutatis  mutandis  it 
was  managed  as  it  has  been  managed  in  India  ever  since.  To  give  an 
example,  the  sixtieth  natural  day,  counting  from  the  beginning  of  the 

yuga,  during  which  the  sixtieth  tithi  terminated  was  counted  as  paiicha- 
dasi  (fifteenth  tithi),  the  next  following  day  as  pratipad  (first  day  of  th^ 
new  lunar  half  month)  and  then  the  day  after  that  not  as  dvitiya,  second 
lunar  day,  but  as  tritiya  third  lunar  day,  the  second  lunar  day  having 

already  terminated  together  with  the  preceding  sixty-first  natural  day. 
These  sixty-two  lunar  months  are  divided  among  five  lunar  years,  the  first, 
second  and  fourth  of  wliich  comprise  twelve  lunations  each,  while  the  third 
and  fifth  count  thirteen  each.  The  technical  name  of  years  of  the  latter 

kind  is  abhivardhita-samvatsara,  the  increased  year.  The.  method  accord- 
ing to  which  the  two  thirteenth  months  are  intercalated  in  the  yuga  is 



1880.] G.  Tliibaut — On  tlie  Surya/prajnapti. 113 

not  described  in  detail ;  it  is  however  clear  enough  how  it  proceeded. 

The  thirty-first  lunation  and  again  the  sixty-second  one  were  not  counted, 
but  formed  together  with  the  month  immediately  following  a  kind  of 
double  month  taking  its  name  from  the  second  constituting  member.  Thus 
there  is  nominally  no  thirteenth  month,  and  a  proper  name  for  the  latter  is 
therefore  not  required. 

Again  the  yuga  consists  of  sixty-seven  periodical  lunar  months,  the 
moon  during  it  returning  sixty-seven  times  to  the  place  from  which  she 
had  started  at  the  beginning.  No  attempt  is  made  in  the  Suryaprajuapti 

to  group  these  months  into  j^ears  nor  are  they  subdivided  into  days  of 
equal  duration  ;  they  are  simply  said  to  comprise  27  f  f  days  each.  They 
are,  however,  subdivided  into  two  ayanas  each,  analogously  to  the  division 
of  the  solar  year  into  ayanas.  This  division  is  indeed  legitimate  enough 
as  it  is  based  on  the  alternate  progress  of  the  moon  towards  the  north  and 
south,  about  which  details  will  be  given  later  on.  Less  comprehensible  is 
on  the  other  hand  the  division  of  each  periodical  month  into  six  lunar 
seasons,  whose  names  answer  to  those  of  the  solar  seasons  beginning  with 
the  rainy  season  ;  a  division  of  this  kind  is  of  course  utterly  gratuitous 

and  purposeless,  and  to  us  interesting  only  as  a  specimen  of  the  Indian's 
excessive  tendency  to  systematize. 

If  we  now  proceed  to  an  examination  of  the  account  given  in  the 
Siiryaprajiiapti  of  the  revolutions  of  sun  and  moon,  we  find  at  the  outset 
that  it  differs  from  the  statements  made  by  Garga  and  in  the  Vedanga  in 
one  important  point.  According  to  the  latter  authorities  (see  Jyotisha- 
Vedanga,  V.  6  ;  this  Journal  for  1877,  p.  415;  Weber,  Nakshatras  II,  pp.  28, 
33),  the  yuga  begins  with  the  winter  solstice,  at  the  moment  when  it  is  new- 
moon,  sun  and  moon  being  in  conjunction  in  the  beginning  of  the  nakshatra 
Dhanishtha ;  according  to  the  Suryaprajuapti  the  yuga  begins  with  the 
summer  solstice,  at  the  moment  when  the  moon  is  full  in  the  beginning 

of  Abhijit  and  the  sun  consequentlj'-  stands  in  Pushya.  The  coincidence  of 
the  winter  solstice  with  new  moon  marking,  according  to  the  Vedanga,  the 
beginning  of  the  yuga  may  of  course  actually  have  taken  jjlace  at  the  time 
when  the  doctrine  of  the  quinquennial  yuga  was  first  established  and  will 
have  recurred  later  on  from  time  to  time  ;  but  it  is  evident  that  it  could 

not  regularly  recur  every  fifth  year.  To  this  fact,  however,  as  Avell  as  to 
the  change  which  in  consequence  of  the  precession  of  the  equinoxes  gra- 

dually took  j^laee  in  the  position  of  the  sun  at  the  time  of  the  winter 

solstice,  the  eyes  of  the  Hindus  seem  to  have  i-emained  shut  during  a 
considerable  period.  Now  it  is  curious  to  see  that  in  this  one  point  at 
least  the  author  of  the  Siiryaprajnapti  who,  on  the  whole,  faithfully  adheres 
to  the  old  system  and  does  not  hesitate  to  take  over  the  quinquennial  yuga 
itself  with  all  its  glaring  imperfections,  considered  himself  entitled  or 
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obliged  to  deviate  from  the  received  tradition.  For  once  the  testimony  of 
the  eyes  was  placed  above  old  authorities.  In  the  first  place,  the  winter 
solstice  had  so  far  receded  from  the  beginning  of  Dhanishtha  that  the 
change  could  not  be  ignored  ;  in  the  second  place,  it  must  have  so  happened 
that  at  the  time  of  the  author  of  the  Siiryaprajiiapti  no  new  moon  took 

place  together  with  the  winter  solstice,  while — as  we  may  presume — some 
full  moon  happened  to  coincide  or  nearly  to  coincide  with  some  summer 
solstice.  Accordingly  the  beginning  of  the  yuga  was  changed.  Faute  de 
mieux  the  summer  solstice  coinciding  with  full  moon  was  taken  as  the 

new  starting-point,  and  the  sun's  place  at  the  time  was  removed  from  the 
middle  of  Aslesha  which  it  had  occupied  in  the  old  system  to  a  point  in 

Pushya.  The  moon's  place  at  the  time  of  the  summer  solstice,  being  sepa- 
rated from  the  sun's  place  by  half  the  circumference,  is  then  at  the  begin- 
ning of  Abhijit ;  the  latter  point  marks  at  the  same  time  the  sun's  place 

at  the  time  of  the  winter  solstice. 

The  account  given  in  the  Siiryaprajnapti  of  the  position  of  the  sun  at 
the  two  solstices  enables  us  to  enter  into  a  consideration  of  the  approximate 
time  at  which  either  the  work  itself  or  some  older  work  on  which  it  may  have 

been  based  was  composed.  The  expression  "  approximate"  is  used  on  purpose 
as  the  general  difficulties  besetting  an  estimation  of  this  kind  referring  to 

Indian  astronomical  works  are  well  known,  and  as  in  our  case  special  difficul- 
ties arise  in  addition  to  them.  As  will  be  seen  later  on,  the  Siiryaprajnapti 

throughout  employs  twenty-eight  nakshatras  of  unequal  extent,  while  the 
Vedanga  as  well  as  the  bulk  of  the  later  astronomical  literature  make  use  of 

twenty-seven  nakshatras  of  equal  extent.  The  relation  of  these  two  systems 
to  each  other  necessitates  a  short  excursus,  for  the  starting-point  of  which 

we  take  a  passage  in  Bhaskara's  Siddhanta  Siromaiii  (Grahaganita,  Spash- 
tadhikara,  71-74,  p.  93  of  Bapu  Deva's  edition)  and  a  parallel  passage  from 
Brahniagupta's  Sphuta- siddhanta.  The  former  of  the  two,  translated,  runs 
as  follows  : 

"  This  method  of  finding  the  Nakshatras  which  has  thus  been  taught 
in  a  rough  manner  by  the  astronomers  for  the  purposes  of  common  life,  I 
shall  now  teach  in  an  accurate  form  as  it  has  been  proclaimed  by  the  rishis 
for  the  purpose  of  processions,  marriages,  etc.  The  experts  have  declared 
six  (nakshatras)  to  have  one  portion  and  a  half,  viz.,  Visakha,  Punarvasu 
and  the  (four)  nakshatras  called  dhruva  ;  six  to  have  half  a  portion,  w 22;., 

the  constellations  presided  over  by  the  Sarpas,  Rudra,  "Vayu,  Yama,  Indra, 
Varuna  ;  the  remaining  fifteen  to  have  one  portion  each.  The  portion  of 
one  nakshatra  is  called  the  mean  motion  of  the  moon  (during  one  ahoratra). 
The  minutes  of  the  circle  lessened  by  the  portions  of  all  (the  27  mentioned) 
nakshatras  are  the  portion  of  Abhijit,  lying  beyond  the  nakshatra  of  the 

"Visve  Devas,  etc."    These  statements  are  repeated  in  Bhaskara's  own 
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commentary,  the  Vasaiia,  where  the  common  names  of  the  nakshatras 

(Visakha,  Punarvasu,  Eohini,  the  three  TJttaras  ; — i^slesha,  Xrdra,  Svati, 

Bharani,  Jyeshtha,  S'atabhishaj)  are  given  and  where  Pulisa,  Vasishtha, 
Garga  and  others  are  said  to  be  the  Rishis  alluded  to  in  the  text.  The 
rough  mode  o£  computation  referred  to  in  the  beginning  of  the  above  quo- 

tation is  the  one  contained  in  v.  67  of  the  same  chapter  and  agrees  with 
the  rule  given  in  the  Surya  Siddhanta,  II,  61;.  According  to  it,  when 
we  wish  to  iind  the  place  of  sun  or  moon  or  one  of  the  planets  in  the  circle 
of  the  nakshatras,  we  have  to  divide  the  longitude  of  the  heavenly  body  ex- 

pressed in  minutes  by  800  ;  the  quotient  then  shows  the  number  of  naksha- 
tras through  which  the  planet  has  already  passed,  and  the  remainder  the 

traversed  part  of  the  nakshatra  in  which  it  is  at  the  time.  This  rule  there- 
fore bases  on  the  assumption  of  twenty-seven  nakshatras  each  of  which 

extends  over  one  twenty-seventh  part  of  the  circle.  Xovv,  according  to 
Bhaskara,  the  Rishis  taught  that  whenever  greater  accuracy  is  required,  the 
nakshatras  have  to  be  considered  as  being  of  unequal  extent.  In  the  first 
place  only  fifteen  of  them  are  to  be  regarded  as  having  the  average  extent, 
while  six  exceed  that  amount  by  one  half  and  six  others  remain  below  it 
by  one  half  ;  and  in  the  second  place  the  twenty-seven  nakshatras  are  no 
longer  to  occupy  the  whole  circle,  but  only  that  part  of  it  which  corresponds 
to  twenty-seven  times  the  mean  daily  motion  of  the  moon,  while  the 
remaining  part  of  the  circle  is  assigned  to  a  twenty-eighth  nakshatra  Abhijit. 

Bhaskara's  statements  are  manifestly  founded  on  a  passage  met  with  in 
the  14th  chapter  of  the  Sphuta  Brahmasiddhanta  which  gives  the  same 
details  regarding  the  different  extent  of  the  nakshatras,  and  is  introduced 
by  the  following  verse — • 

"  The  calculation  of  the  nakshatras,  which  has  been  taught  in  the  Paulisa, 
llomaka,  Vasishtha,  Saura,  Paitamaha  Siddhantas,  is  not  mentioned  by 

Aryabhata  ;  I  therefore  proceed  to  explain  it." 
And  later  on — 

The  explicit  statement  about  number  and  extent  of  the  nakshatras  in 

the  older  period  of  Indian  astronomy,  which  is  contained  in  the  two  pas- 
sages quoted  from  Brahmagupta  aud  Bhaskara,  is  of  considerable  interest. 

If  the  account  given  by  these  two  writers  is  correct  and  there  is  no  reason 
to  doubt  of  that,  it  appears  in  the  first  place  that  the  mere  circumstance 

of  only  twenty-seven  nakshatras  being  mentioned  in  some  detached  frag- 
ment of  an  astronomical  work  which  we  do  not  possess  in  ■  its  entirety, 

1' 
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would  not  justify  the  conclusion  o£  the  author  of  the  work  having  been 
acquainted  with  twenty-seven  nakshatras  only.  Nay,  even  the  author  of  a 
treatise  like  the  Vedanga  who  throughout  speaks  of  27  nakshatras  only 
may  have  done  this  simply  because  he  meant  his  work  to  be  an  elementary 
one,  unencumbered  by  the  assumption  of  28  nakshatras  of  unequal  extent. 
In  the  second  place  the  distinct  statement  that  the  old  writers  on  astronomy 
made  use  of  Abhijit  solely  when  greater  accuracy  was  aimed  at,  and  that 
they  then  made  its  extent  to  correspond  to  the  excess  of  a  sidereal  month 

above  twenty-seven  days,  certainly  seems  to  point  to  the  conclusion  that 
the  introduction  of  Abhijit  into  the  circle  of  the  nakshatras  was  an  after- 

thought, consequent  on  the  improved  knowledge  of  the  length  of  the  moon's 
periodical  revolution.  With  regard  to  the  books  in  which,  according  to 
Bhaskara  and  Brahmagupta,  the  division  of  the  sphere  into  28  nakshatras 
of  unequal  extent  was  taught  in  addition  to  the  simpler  division  into  27 

equal  nakshatras,  we  have  to  remark  that  the  Siirya-siddhanta  known  to  us 
contains  no  such  statement ;  the  Saura-siddhanta  of  Brahmagupta  may 

have  been  a  different  work.  "VVe  are  unable  to  control  the  statement  with 
regard  to  the  Eomaka,  Paulisa,  Vasishtha-Siddhantas.  Of  Garga,  how- 

ever, we  know  from  quotations  several  passages  bearing  on  the  point  in 

question:  in  the  first  place,  the  passage  quoted  by  Bhattotpala  (in  his  com- 

mentary an  Varaha  Mihira's  Brihatsamhita,  IV,  7  ;  see  Weber,  Nakshatras, 
I,  p.  309),  which  corroborates  Bhaskara's  statement  regarding  the  different 
extent  of  the  Nakshatras,  is,  however,  silent  about  Abhijit.  As  the  passage 
stands,  it  would  lead  us  to  infer  that  Garga  divided  the  whole  circle  into 

twenty-seven  parts,  the  extent  of  fifteen  of  which  is  equal  to  one,  of  six  to 
one  half  and  of  six  to  one  and  a  half.  The  quotation  may,  however,  be 

incomplete,  and  at  any  rate  we  have  Brahmagupta's  and  Bhaskara's  word 
for  Abhijit  having  been  acknowledged  by  Garga  too.  However  this  may 
be,  that  Garga,  as  a  rule,  introduced  into  his  calculations  neither  Abhijit 

nor  the  inequality  of  the  extent  of  the  twenty-seven  nakshatras,  appears 
from  the  places  which  he  assigns  to  the  sun  at  the  two  solstices,  viz.,  at 
the  beginning  of  Dhanishtha  and  the  middle  of  Aslesha  ;  for  if  we  calculate 

the  place  of  the  summer  solstice  by  starting  from  the  beginning  of  Dha- 
nishtha and  making  use  of  the  unequal  extent  of  the  nakshatras,  we  obtain 

as  place  of  the  summer  solstice  not  the  middle  of  Aslesha  but  rather  the 
end  of  it  or  the  beginning  of  Magha. 

To  return.  The  special  difficulty  by  which  we  are  met  when  attempting 
to  compare  the  places  assigned  to  the  solstices  in  the  Suryaprajnapti  with 
the  places  which  they  occupy  according  to  Garga  and  the  Vedanga  on  one 
hand  and  the  Siddhantas  on  the  other  hand,  lies  in  the  circumstance  of  our 

not  knowing  exactly  how  the  two  divisions  of  the  sphere — the  one  into  27 
nakshatras  of  equal  extent,  the  other  into  28  of  unequal  extent — were  made 
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to  correspond  with  each  other.  I£  we  suppose — and  this  seems  the  most  like- 
ly supposition — that  each  of  the  27  nakshatras  was  curtailed  by  the  twenty- 

seventh  part  of  the  small  jDortion  assigned  to  Abhijit  and  that  the  reckon- 
ing started  from  the  beginning  of  Abhijit,  (which  according  to  the  system 

of  the  Suryajirajriapti  is  the  first  of  the  series,  as  at  the  beginning  of  the 
yuga  it  is  in  conjunction  with  the  moon),  we  may  hazard  an  hypothesis 
with  regard  to  the  time  lying  between  the  Vedanga  and  the  Suryaprajiiapti, 
or  rather  between  the  observations  of  the  solstices  recorded  in  the  two 

works.  According  to  the  Vedanga  the  winter  solstice  takes  place  in  the 
beginning  of  Dhanishtha,  according  to  the  Suryaprajiiapti  in  the  beginning 
of  Abhijit  (which  is  the  place  of  the  full  moon  on  the  day  of  the  summer 
solstice  at  the  beginning  of  the  yuga,  and  consequently  the  place  of  the 
sun  on  the  day  of  the  winter  solstice)  ;  the  two  places  are  there- 

fore separated  by  the  whole  of  S'ravana  and  Abhijit.  Having,  according  to 
the  hypothesis  stated  above,  reduced  the  extent  of  S'ravana  (  =  13'°33) 
by  the  27th  part  of  the  extent  of  Abhijit,  which  extent  is  equal  to  about 

4-°12,  we  obtain  for  S'ravaiia  13-°18  ;  to  this  we  add  Abhijit  =  4-°12  ;  the 
sum  viz.,  17'°3  indicates  the  extent  of  the  displacement  of  the  solstice 
during  the  intervening  period.  Allowing  seventy-two  years  for  1°  of  pre- 

cession, the  length  of  this  period  would  be  about  1246  years.  If  we  there- 
fore knew  the  absolute  date  of  the  Vedanga  we  might  state  the  approxi- 

I  mate  absolute  date  of  the  observation  recorded  in  the  Suryaprajiiapti,  on 
j  the  supposition  always  of  the  manner  in  which  the  two  divisions  of  the 

'  sphere  have  been  adjusted  to  each  other  being  the  right  one.  But,  as 
Professor  Whitney  has  shown,  it  is  scarcely  possible  to  form  any  satisfactory 
conclusion  with  regard  to  the  date  of  the  Vedanga,  and  we  therefore  abstain 
from  giving  a  positive  opinion  about  the  date  of  the  Suryaprajnapti. 

We  now  proceed  to  a  detailed  consideration  of  the  hypothesis  by  which 
i  the  author  of  the  Suryaprajiiapti  tries  to  account  for  the  appearances  pre- 
\  sented  by  the  various  motions  of  the  heavenly  bodies,  beginning  with  the 

sun. 

The  three  different  motions  of  the  sun  which  he  endeavours  to  explain 
are  firstly,  the  daily  motion  in  consequence  of  which  the  sun  seems  to 
approach  us  from  the  East,  passes  through  our  field  of  vision  and  finally 

I  disappears  in  the  West  ;    secondly,  the  annual    motion  in  consequence 
j  of  which  the  sun  seems  to  pass  in  the  course  of  a  year  through  the  circle 

of  the  nakshatras,  proceeding  from  the  West  towards  the  East ;  and  thirdly 

I  the  motion  in  declension  according  to  which  the  sun  ascends  towards  the 
j  north  during  one  half  of  the  year  and  descends  towards  the  south  during 
j  the  other  half.    As  in  all  systems  which  consider  the  daily  motion  of  the 
i  sun  to  be  real  (not  an  appearance  produced  by  the  revolution  of  the  earth 
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round  its  axis),  tbe  annual  motion  o£  tbe  sun  tbrough  tbe  circle  of  the 
nakshatras  is  said  to  be  apparent  only,  and  produced  by  the  circumstance  o£ 
the  motion  of  the  sun  being  somewhat  slower  than  that  of  the  nakshatras, 
so  that  he  daily  lags  behind  by  a  certain  quantity  which  accumulated  during 
a  whole  year  amounts  to  an  entire  revolution.  How  the  Siiryaprajnapti 
supposes  the  first  and  third  motions  to  take  place  will  appear  from  the 
following. 

It  must  be  remembered  at  the  outset  that  the  general  conception  of 
the  configuration  of  the  world  which  we  find  in  the  Suryaprajnapti  is  the 
same  as  that  known  from  the  Puranas.  The  earth  is  considered  to  be  an 

immense  circular  flat  consisting  of  a  number  of  concentric  rings,  called 
dvipas,  separated  from  each  other  by  ring-shaped  oceans.  In  the  centre 
of  the  earth  stands  Mount  Meru  ;  around  it  runs  the  first  dvipa — Jambu- 
dvipa,  the  only  one  which  will  concern  us  in  the  following.  It  is  sur- 

rounded by  a  circular  ocean,  the  water  of  which  is  salt  (the  lavana-samudra). 
The  southern  segment  of  the  Jambudvipa  is  occupied  by  the  Bharatavarsha, 

the  northern  segment  by  the  Airavata-varsha  ;  east  and  west  of  Mount 
Meru  are  the  two  portions  of  the  Videha-varsha.  Sun,  moon  and  stars 
revolve  round  Mount  Meru,  in  circles  of  different  height  above  the  Jambu- 

dvipa, the  same  heavenly  body,  however,  always  keeping  the  same  height. 
The  detailed  features  of  these  motions  are  now  according  to  the  Siirya- 
prajiiapti  as  follows. 

The  circumstance  of  the  sun  seeming  during  one  half  of  the  year  to 
approach  daily  more  and  more  the  north,  while  during  the  other  half  he 
seems  to  descend  towards  the  south  is  explained  in  the  following  manner. 
On  the  longest  day  of  the  year  which  at  the  beginning  of  the  cycle  coincides 

with  the  first  day  of  the  lunar  month  S'ravana,  the  sun  describes  round  the 
mountain  Meru  a  circle,  the  diameter  of  which  is  99,64<0  yojanas.  The  dis- 

tance of  the  sun  from  the  centre  of  Meru  amounts  therefore  to  49,820 
yojanas.  On  the  next  day  the  sun  describes  a  circle  concentric  with  the 
first,  and  having  a  diameter  greater  by  5  yojanas,  so  that  the  distance 

of  the  sun,  from  Mount  Meru  now  amounts  to  49,820  -t-  2  -f-f-  yojanas.  In 
the  same  manner  the  diameter  of  the  circle  described  by  the  sun  increases 

by  5  —f-  on  the  third  day,  fourth  day,  etc.,  up  to  the  day  of  the  winter 
solstice,  which  according  to  the  system  is  the  183rd  day  after  the  summer 
solstice.  On  this  day  the  sun  describes  round  Mount  Meru  a  circle,  the 
diameter  of  which  is  equal  to  100,660  yojanas,  so  that  his  distance  from 
Mount  Meru  amounts  to  50,330  yojanas.  Beginning  from  this  day  the 
solar  circles  contract  again,  by  the  same  quantity  daily  by  which  they  had 
expanded  during  the  southern  progress  of  the  sun.  During  the  182  days 

intervening  between  the  day  of  the  winter  solstice  and  the  day  of  the  fol- 
lowing Slimmer  solstice  the  sun  describes  again  the  same  182  circles  in 
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which  he  had  descended  towards  the  soiith,  only  in  reverse  order,  until,  on 
the  day  of  the  second  summer  solstice,  he  has  again  reached  the  innermost 
circle,  from  which  he  had  started  a  year  ago.  During  the  second  year  the 

same  expanding  and  contracting  of  the  solar  cii-cles  rejieats  itself  and  so  on. 
The  fact  of  the  sun  seeming  to  ascend  towards  the  north  during  one  half 
of  the  year,  while  he  seems  to  descend  towards  the  south  during  the  other 
half  is  therefore  explained  by  the  supposition  that  he  approaches  us  during 
the  former  half,  while  he  recedes  from  us  during  the  latter  half.  The 

system  does  not  assume  that  he  actually  ascends  or  descends ;  for  all  the 
circles  described  by  him  are  at  an  equal  height  above  the  Jambudvipa ;  he 
only  appears  to  us  to  stand  lower  at  the  winter  solstice  than  he  does  at  the 
summer  solstice,  because  at  the  former  period  he  has  receded  from  us  to 
the  amount  of  five  hundred  and  fifty  yojanas.  The  exact  localities  too  above 
which  the  sun  describes  his  daily  circles  are  defined.  The  innermost  circle, 
i.  e.,  the  circle  nearest  to  Mount  Meru,  which  the  sun  describes  on  the 

longest  day,  would,  when  projected  upon  the  earth,  be  distant  180  yojanas 
from  the  outer  margin  of  the  Jambudvipa.  The  second  circle  approaches 
nearer  to  that  margin,  the  third  still  nearer,  and  so  on,  until  the  circles 
of  the  sun  are  no  longer  above  the  Jambudvipa  itself  but  above  the  salt 
ocean,  the  lavanoda,  which  surrounds  the  Jambudvipa.  Finally  on  the 
shortest  day  of  the  year  the  sun  describes  a  circle  which,  in  projection,  is 
distant  380  yojanas  from  the  edge  of  the  Jambudvipa.  After  that  he  again 
approaches  the  Jambudvipa,  and  on  the  next  summer  solstice  he  has  again 
entered  into  it  to  the  amount  of  180  yojanas.  The  technical  term  by 
which  this  recurring  progress  of  the  sun  towards  the  Jambudvipa  and  the 

salt  ocean  is  denoted  in  the  Suryaprajiiapti,  is  '53IT^?:  or  ̂ -^Jir^ffr  {-^)  ; 
the  sun  is  said  to  merge  himself,  or  to  enter  to  a  certain  distance  into  the 
Jambudvipa  or  into  the  salt  ocean  accordingly  as  his  circles  are  vertically 
above  the  land  or  the  surrounding  sea. 

In  connexion  with  the  sun's  motion  in  circles  of  different  diameter,  the 
Siiryaprajuapti  treats  of  the  increase  and  decrease  of  the  length  of  the  day. 
As  in  the  Jyotisha-Vedanga,  the  length  of  the  day  of  the  summer  solstice 
is  estimated  at  eighteen  muhurtas,  that  of  the  shortest  day  at  twelve 
muhurtas.  The  days  between  the  two  solstices  are  erroneously  supposed 
to  decrease  or  increase  by  a  uniform  quantity,  which  is  easily  found  to  be 

equal  to     3  =      of  a  muhiirta. 
A  number  of  opinions  of  other  teachers  agreeing  with  the  theory  stated 

above  in  its  general  features,  but  differing  in  the  figures,  are  likewise  given 

by  the  Suryajirajfiapti. 
Different  opinions  regarding  the  extent  of  the  solar  circles  are  given 

in  I,  8  and,  which  comes  to  the  same,  different  opinions  about  the  distance 
of  the  two  suns  from  each  other  in  I,  4.    According  to  this  chapter  there 
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were  six  different  opinions  about  the  distance  of  the  two  suns  from  each 

other  on  the  longest  day  when  the  sun — or  the  two  suns — describe  the  inner- 
most and  smallest  circle.  According  to  some  teachers,  the  distance  of  the 

two  from  each  other,  or  in  other  words  the  diameter  of  the  circle  they 
describe  amounts  to  1,133  yojanas,  according  to  others  to  1,134  yojanas  ; 
according  to  others  again  to  1,135  yojanas.  Most  probahly  we  have  to 
combine  with  these  statements  the  statements  given  in  the  nest  chapter 
(I,  5)  regarding  the  different  opinions  prevailing  on  the  extent  to  which 

the  sun  "  immerges"  himself  into  the  Jambudvipa  and  into  the  salt  ocean. 
There  we  read  that,  according  to  one  opinion  the  sun  moves  on  the 

longest  day  in  a  circle  which  projected  on  the  Jambudvipa  is  dis- 
tant 1,133  yojanas  from  the  edge  of  the  latter,  while  on  the  shortest 

day  he  describes  a  circle  above  the  salt  ocean  at  the  distance  of  1,133 
yojanas  from  the  Jambudvipa.  According  to  the  opinions  of  two  other 
sets  of  teachers,  the  number  of  yojanas  in  both  cases  is  1,134  and 
1,135.  If  we  combine  these  measures  with  the  measures  of  the  diameter 
of  the  innermost  solar  circle  given  above  (and  the  sameness  of  the  figures 
seems  to  entitle  us  to  do  so,  although  this  is  by  no  means  explicitly  stated), 
we  get  for  the  diameter  of  the  whole  Jambudvipa  1,133  (=  diameter  of  the 
innermost  circle)  +  2  x  1,133  (  =  distance  of  the  innermost  circle  from 

the  edge  of  the  Jambudvipa  on  both  sides),  therefore  altogether  3,399  yoja- 
nas ;  or,  starting  from  the  numbers  1,134  and  1,135,  8,402  or  3,405  yojanas. 

These  are  very  moderate  dimensions  compared  with  the  100,000  yojanas, 
which  length  the  author  of  the  Suryaprajnapti  himself  attributes  to  the 
diameter  of  the  Jambudvipa,  and  we  shall  not  be  mistaken  in  ascribing  to 
opinions  of  this  nature  a  considerably  greater  antiquity  than  to  those 
represented  by  the  Suryaprajiiapti.  Besides,  there  is  another  circumstance 
in  favour  of  such  a  view.  The  Suryaprajiiapti  throughout  makes  use  of 
the  relation  \/ 10  :  1  for  calculating  the  circumference  of  a  circle.  Thus 
for  instance  the  diameter  of  the  Jambudvipa  being  100,000  (yojanas),  its 

circumference  is  said  to  amount  to  310,227  yojanas  3  gavy.  128  dhan.  13|- 
ang.  But  those  teachers  who  stated  the  diameter  of  the  innermost  solar 
circle  to  amount  to  1,133  or  1,134  or  1,135  yojanas  stated  at  the  same  time 
that  its  circumference  amounts  to  3,399  or  3,402  or  3,405  yojanas,  i.  e.,  they 
made  use  of  the  relation  3  :  1  for  calculating  the  circumference  of  a  circle 
from  its  diameter.  The  adoption  of  this  very  rough  approximate  value 

seems  to  point  back  to  a  comparatively  ancient  time.* 

*  It  seems  that  all  Jaina  books  take  1  :  \/lO  as  expressing  the  relation  of  the 
diameter  to  the  circumference.  See  for  instance  Bhagavati  Sutra  II,  1.  45  (Weber, 
p.  264),  -where,  however,  some  confusion  seems  to  have  crept  into  the  figures.  The  old 
and  simple  relation  1  :  3  is  found  for  instance  in  the  Bhumiparvan  contained  in  the 
Bhishmaparvan  of  the  Mahabharata.    There  the  circumferences  of  the  planets  are 
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Three  more  opinions  concerning  the  distance  o£  the  two  suns  from 
each  other  on  the  longest  day  are  quoted.  According  to  the  first,  one  whole 
dvipa  with  the  addition  of  the  surrounding  ocean  intervenes  between  the 
two  ;  according  to  the  second  two  dvipas  and  two  oceans  ;  according  to 
the  third  three  dvipas  and  three  oceans.  The  distance  in  yojanas  is  not 
given.  Two  more  opinions  concerning  the  extent  to  which  the  sun  enters 
into  the  Jambudvipa  are  stated  ;  according  to  some  the  sun  enters  on  the 
longest  day  into  half  the  Jambudvipa  and  on  the  shortest  day  into  half  the 
salt  ocean  ;  the  distances  in  yojanas  are  not  mentioned.  And  according  to 
others  the  sun  enters  neither  into  the  Jambudvipa  nor  into  the  salt  ocean, 
but  moves  in  the  interval  fapantarala)  of  the  two  ;  how  we  have  to  imagine 
this  interval  does  not  appear. 

The  eighth  chapter  of  the  first  book  contains  a  long  exposition 
of  the  dimensions  of  the  circles  described  by  the  sun.  Four  different 
dimensions  are  stated.  Instead  of  simply  giving  the  length  of  the 
diameter,  the  length  and  breadth  (ayama  and  vishkambha)  are  given  ; 
these  two  are  of  course  equal  in  a  circle.  Then  the  circumference 

of  the  circle  is  given,  according  to  the  ratio  v^lO  :  1,  and  finally  the 

"  vahalya,"  the  thickness  of  the  circle,  i.  e.,  the  diameter  of  the  space 
filled  by  the  mass  of  the  sun  or  more  simply  the  diameter  of  the  sun  himself. 

This  amounts  according  to  the  Suryaprajnapti  to  f-f-  of  a  yojana.  The 
diameter  and  the  circumference  of  the  circles  are  of  course  continually 
changing,  the  circle  described  on  the  longest  day  having  the  smallest 
dimensions  and  that  described  on  the  shortest  day  having  the  greatest. 
The  dimensions  of  the  small  circle  and  the  amount  of  the  daily  increase 
have  been  mentioned  above  ;  it  is  therefore  not  necessary  to  follow  the 
Commentator  into  the  very  tedious  calculation  of  the  dimension  of  each 
daily  circle.  The  opinions  of  three  other  teachers  on  the  dimensions  of 
the  circles,  according  to  which  the  diameter  amounts  to  1,133  yojanas  etc., 
have  already  been  mentioned  ;  the  thickness  of  the  circle,  i.  e.,  the  diameter 

of  the  sun  is  held  by  them  to  amount  to  one  yojana. 
We  turn  now  to  the  statements  regarding  the  velocity  with  which  the 

sun  moves  in  his  different  circles,  and  among  these  at  first  to  those  made 
by  the  Suryaprajnapti  itself.  The  calculation  is  a  very  simple  one.  Each 
daily  circle  being  described  by  two  suns,  each  of  which  travels  through  half 
of  it  in  thirty  muhurtas,  the  whole  circle  is  described  by  one  sun  in  sixty 
muhurtas,  and  consequently  we  have,  in  order  to  find  the  velocity  of  the 
sun,  to  divide  the  peripliery  of  the  daily  circle  by  sixty  ;  the  quotient  is 
the  number  of  yojanas  travelled  through  by  the  sun  in  one  muhurta.  Thus 
the  sun,  when  travelling  in  the  smallest  innermost  circle,  the  circumference 

stated  in  numbers  which  are  the  threofold  of  the  numbers  expressing  the  diameters  ; 

'^'^flra  ̂ ^^Tf'^  'CT^J^^l^'W  ̂ »T:  1  f^5^^«f  fi^^ ̂   ̂ ??f^W^  flU^H  etc. 
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of  wlncli  is  315,089  yojanas  long,  passes  in  one  muhiirta  through  5,251  |^ 
yojanas.  On  the  following  day  both  suns  travel  in  the  second  circle  which 
is  somewhat  larger  than  the  first  one,  and  consequently  the  suns  having  to 
describe  a  larger  space  in  the  same  time,  i.  e.,  during  the  duration  of  a 
nycthemeron  travel  somewhat  faster,  pass  in  one  muhiirta  through  5,251 

I4-  yojanas.  Thus  day  after  day  the  speed  of  the  two  suns  is  increasing  in 
accordance  with  the  continually  increasing  extent  of  the  diurnal  circles, 
until  on  the  day  of  the  winter  solstice  both  suns  travelling  in  the  outmost 
circle  pass  through  5,305  \^  yojanas  in  one  muhiirta.  Beginning  from  this 
day  their  speed  diminishes  as  they  are  again  approaching  the  innermost 
circle,  until  on  the  day  of  the  next  summer  solstice  their  rate  of  sj^eed  is 
again  at  its  minimum.  In  connexion  with  this  discussion  of  the  swiftness 
of  the  sun,  the  Siiryaprajiiapti  treats  of  the  question  of  the  distance  from 
which  the  light  of  the  sun  becomes  visible  to  the  inhabitants  of  the  Bhara- 
ta-varsha.  By  this  distance  we  have,  however,  to  understand  not  the  dis- 

tance of  the  sun  from  the  Bharata-varsha  in  a  straight  line,  but  rather  that 

part  of  the  sun's  daily  circle  which  lies  between  the  point  of  the  sun's 
rising  and  the  meridian.  It  is  well  known,  saj's  the  Commentator,  that  the 
sun  becomes  visible  to  the  eye  of  man  at  a  distance  equal  to  half  of  the 
extent  (kshetra)  over  which  he  travels  during  the  whole  day,  i.  e.,  at  the 
time  of  his  rising,  his  distance  from  us  (=:from  our  meridian,  although  this 
is  not  expressly  stated  in  the  Siiryaprajiiapti)  is  half  of  the  arc  which  he 
describes  during  the  whole  day.  The  length  of  this  arc  has  to  be 

measured  simply  by  the  time  which  the  sun  takes  to  travel  through  it. 
Thus,  for  instance,  on  the  longest  day  the  sun  is  visible  to  the  inliabltants  of 
the  Bharata-varsha  during  eighteen  muhiirtas  out  of  thirty  ;  from  the 
moment  of  his  rising  he  will  therefore  take  nine  muhiirtas  to  come  up  to 
the  point  straight  in  front  of  us  (to  the  meridian).  Now  we  have  seen 
before  that  on  the  longest  day  the  sun  travels  over  5,251  |^  yojanas  in  one 

muhiirta  ;  consequently  he  travels  in  nine  muhiirtas  over  47,263  fi  yojanas. 
This  therefore  is  the  distance — expressed  as  an  arc  of  the  diurnal  circle 

— at  which  he  becomes  visible  to  the  eye  of  man.  On  the  shortest 

day  on  the  other  hand  the  sun  is  visible  for  twelve  muhiirtas  only ;  we  have 

therefore  to  mtiltiply  the  amount  of  his  motion  in  one  muhiirta  by  six  in 

order  to  find  the  distance  at  which  he  first  appears  to  the  eye  of  man  on 

that  day. 

Regarding  the  swiftness  of  the  sun  four  otlier  opinions  are  recorded 

by  the  author  of  the  Siiryaprajiiapti.  According  to  some  teachers,  the  sun 
travels  in  one  muluirta  over  six  thousand  yojanas,  and  as  far  as  it  appears 
this  rate  of  motion  is  the  same  in  whatever  circle  the  sun  is  moving.  How 
these  teachers  accounted  for  the  fact  of  the  sun  taking  the  same  time  to 

travel  through  a  large  circle  as  through  a  small  one  is  not  explained.  Tlie 
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amount  of  space  illuminated  on  each  day  (the  tapaksheti-a),  expressed  as  arc 
of  the  diurnal  circle  of  the  sun,  they  calculated  in  the  same  manner  as  the 
author  of  the  Suryaprajnapti,  viz.,  by  multiplying  the  amount  of  motion 
in  one  muhiirta  by  the  number  of  the  muhurtas  of  the  day.  Thus  the 
tapakshetra  on  the  longest  day  would  amount  to  108,000  yojanas,  that  oa 
the  shortest  day  to  72,000  yojanas.  According  to  the  opinions  of  two  other 
scliools,  the  motion  of  the  sun  in  one  muhiirta  amounts  to  5,000  yojanas  or 

4,000  yojanas.  Here  too  nothing  is  said  about  any  variation  in  the  sun's 
speed  at  different  times  of  the  year.  The  tapakshetra  is  calculated  in  the 
manner  stated  above.  The  last  opinion  mentioned  is  that  of  some  teachers 
who  held  the  rate  of  speed  of  the  sun  to  be  different  during  different 

periods  of  the  day.  Accoi-ding  to  them,  the  sun  passes  over  six  thousand 
yojanas  in  the  muhiirta  after  his  rising  and  in  the  muhiirta  preceding  his 
setting,  over  four  thousand  yojanas  during  the  muhiirta  in  the  middle  of 
the  day  and  over  five  thousand  yojanas  in  all  other  muhurtas. 

Tlie  various  opinions  prevailing  with  regard  to  the  rising  and  setting 
of  the  sun  are  detailed  in  the  first  chapter  of  the  second  book.    The  opinion 

I    of  the  author  clearly  appears  from  what  has  ah-eady  been  stated.    There  is 
!    no  real  sunrise  or  sunset  ;  the  sun  or  rather  the  two  suns  revolving  round 
t   Mount  Meru  appear  to  rise  to  the  inhabitants  of  some  particular  place  at 

the  moment  when  they  enter  their  field  of  vision,  and  they  appear  to  set 
I   when  they  leave  it.    In  reality  they  always  move  above  the  Jambudvipa  at 

the  same  height,  estimated  by  the  Siiryaprajuapti  to  amount  to  eight  hun- 
dred yojanas.    At  the  beginning  of  the  yuga  at  sunrise  on  the  first  of 

S'ravaiia  the  Bharata  sun  becomes  visible  to  the  Bliarata-varsha  having 
reached  the  south-east  point  of  his  diurnal  circle ;  diametricallj'-  opposite  to 
it,  viz.,  in  the  north-west  point  of  the  same  circle  the  Airavata  sun  appears 
to  rise  to  the  inhabitants  of  the  tracts  north  of  Mount  Meru.    During  the 

course  of  this  day  the  Bharata  sun  therefore  illuminates  the  countries  to 
the  south  ;  the  Airavata  sun  those  to  the  north  of  Meru.    At  the  time  of 
sunset  the  Bharata  sun  having  passed  through  the  southern  segment  of  his 
circle  disappears  from  the  view  of  the  people  south  of  Meru  and  enters  the 
view  of  those  west  of  Meru  ;  these  latter  tlierefore  have  their  day  while  it 

is  night  in  Bharata-varsha.    At  the  same  time  the  Airavata  sun  appears  to 
have  set  to  the  people  north  of  Meru  and  to  have  risen  to  those  east  of 
Meru.    On  the  second  day  the  Bharata  sun  rises  to  the  countries  north  of 

'  Meru  and  the  Airavata  sun  to  the  Bharata-varsha.    On  the  third  morning 
the  Bharata  syn  has  comj^leted  a  full  circle  and  therefore  again  rises  to  the 

Bharata-varsha  while  the  Airavata  sun  again  rises  to  the  regions  north  of 
Meru.    And  so  on  ad  infinitum.    We  may  recall  liere  a  parallel  passage 

j  from  the  Vishnupurana  (II,  8),  tending  to  illustrate  how  sunrise  and  sun- 
set  were  conceived  to  take  place  on  the  hypothesis  of  the  sun  (the  Purdnas 
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[No.  3 know  of  one  sun  only)  moving  round  Meru.  "  The  suii  is  stationed  at  all 
times  in  the  middle  of  the  day  {i.  e.,  it  is  always  midday  at  that  place 
above  which  the  sun  is)  and  over  against  midnight  in  all  dvipas.  In  the 
same  manner  rising  and  setting  are  at  all  times  opposite  to  each  other  in 
all  the  cardinal  and  intermediate  points.  When  the  sun  becomes  visible  to 

any  people,  to  them  he  is  said  to  rise,  and  wherever  he  disappears  from  the 
view  there  his  setting  is  said  to  take  place.  Of  the  sun  whieli  is  always 
(above  the  earth)  there  is  neither  setting  nor  rising ;  his  appearance  and 

disappearance  are  called  his  setting  and  rising."* 
The  Suryaprajfiapti  adds  an  interesting  account  of  other  views  regard- 

ing the  sideway-motion  (tiryag-gati)  of  the  sun.    According  to  some  the 
sun  is  not  a  divinity,  but  only  a  mass  of  rays  which  in  the  morning  form 
themselves  in  the  East  into  a  globular  shape,  pass  sideways  along  this  visible 
world,  and  in  the  evening  dissolve  again  in  the  West.    This  process  repeats 

itself  daily.    According  to  others  the  sun  is  the  well-known  divinity  ;  but 
each  morning  he  is  born  anew  according  to  his  nature  in  the  ether  in  the 
East  (svabhavad  akasa  utpadyate),  passes  along  this  world  and  dissolves 
(vidhvamsate)  at  evening  in  the  ether  in  the  West.    According  to  others 
the  sun  is  the  mighty  everlasting  god  known  from  the  Puranas ;  in  the 
morning  he  rises  in  the  East,  passes  over  this  world,  and  at  evening  sets  in 
the  West ;  from  thence  he  returns  below  to  the  East,  illuminating  the  parts 

below.    This — the  commentator  says — is  the  opinion  of  those  who  hold  the 
earth  to  be  a  globe  ;  it  finds  great  favour  at  present  among  the  tirthantari- 
yas  and  is  thoroughly  to  be  studied  in  their  Puranas.    This  opinion  has 
three  sub-divisions.    Some  say  the  sun  returning  at  daybreak  from  the 

parts  below  rises  in  the  etlier  (akase)  and  sets  in  the  ether  ;  others  say  he 
rises  or  originates  (uttishthati  utpadyate)  in  the  morning  on  the  summit 

of  the  mountain  of  rising  (udaya-bhudhara-sirasi)  and  perishes  (?  vidhvam- 
sate) in  the  evening  on  the  summit  of  the  mountain  of  setting  (astamaya- 

bhudhara-sirasi)  ;  this  repeats  itself  daily.     (But,  if  he  "  utpadyate"  and 
"  vidhvamsate,"  how  can  he  pass  under  the  earth  during  the  night  ?). 
Others  say  he  rises  in  the  morning  on  the  mountain  of  rising  and  enters  in 
the  evening  into  the  mountain  of  setting,  illuminates  during  the  night  the 
subterraneous  world  and  rises  again  from  the  mountain  of  rising.  Others 

say,  he  rises,  that  is,  originates  from  the  eastern  ocean  in  the  moi-ning,  pe- 

•  Mr.  Fitz-Edward  Hall  (Wilson's  Vishnu  Purana,  Vol.  II,  p.  242)  directs 
our  attention  to  the  "  heliocentricism"  taught  in  this  passage.  But  clearly  there  is 
no  trace  of  heliocentricism  to  be  found  in  it.  He  apparently  is  misled  by  the  words 

^T^iT*  :  which  he  translates  "  of  the  sun  which  is  always  in  one  and  the 

same  place."  But  this  translation  is  quite  untenable,  since  the  Vishnu  Purana  most 
unambiguously  teaches  the  sun's  revolution  round  Mount  Meru. 
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yishes  at  evening  in  the  western  ocean  (same  objection  as  above);  others  again, 
lie  rises  from  the  eastern  ocean,  enters  at  evening  into  the  western  ocean, 
passes  during  the  night  through  the  subterraneous  workl,  rises  again  from 
the  eastern  ocean.  The  last  opinion  mentioned  is  not  very  clear  and  an 
account  of  it  is  therefore  not  given  in  this  place. 

The  third  and  fourth  books  contain  particulars  about  tlie  tapakshetra, 
i.  e.,  that  jiart  of  the  Jambudvipa  which  on  each  day  is  illuminated  by  the 
sun  or  rather  by  the  two  suns.  The  shape  of  this  tapakshetra  the  Siirya- 
prajna^iti  compares  to  that  of  a  kalambuka-flower  turned  upwards,  a  com- 

parison which  has  to  be  understood  in  the  following  manner.  Each  of  tlie 
two  suns  illuminates  a  sector  of  the  large  circle  formed  by  the  Jambudvipa. 
These  sectors  are,  however,  not  complete,  but  a  piece  is  cut  off  from  each 

by  Mount  Meru  which  standing  in  the  middle  of  the  circls  repels  by  its 
own  superior  radiancy  the  rays  proceeding  from  the  two  suns  and  therefore 
is  not  included  in  the  tapakshetra.  The  interior  border  of  the  sectors  is 
thus  formed  by  a  part  of  the  circumference  of  Mount  Meru,  their  outward 
border  by  a  part  of  the  circumference  of  the  Jambudvipa.  Between  these 
two  sectors  of  light  there  lie  two  sectors  of  shade  (andhakara)  ;  whatever 

part  of  the  Jambudvipa  is  covered  by  the  two  former  enjoys  day  at  the 
time  while  it  is  night  in  the  regions  covered  by  the  dark  sectors.  As  the 
two  suns  revolve  these  four  sectors  revolve  with  them,  sweeping  over  the 
whole  extent  of  the  Jambudvipa  and  producing  alternate  day  and  night  in 

all  its  parts.  The  relative  magnitudes  of  the  tapakshetra  during  the  differ- 
ent parts  of  the  year  is  estimated  in  accordance  with  the  statements  about 

the  relative  length  of  night  and  day.  On  the  longest  day  the  two  suns, 
moving  in  the  innermost  circle,  together  illuminate  three-fifths  of  the  Jam- 

budvipa, each  of  them  three-tenths  ;  on  the  shortest  day  they  illuminate 
two-tenths  each,  together  two-fifths.  On  the  day  after  the  summer  solstice 

■when  the  suns  have  entered  into  the  second  circle,  and  are  moving  at  a 
greater  distance  from  the  centre,  the  extent  of  the  tapakshetra  decreases 

3  1  3  1 
accordingly,  so  that  it  then  equals  -—  =  ■-  of  the ^  ^        5       5  X  183       5  915 
whole  Jambudvipa  only  ;  the  same  decrease  repeats  itself  daily  up  to  tlie 
day  of  the  winter  solstice  when  the  extent  of  the  illuminated  portion  of 
the  Jambudvipa  has  reached  the  minimum  stated  above.    From  that  period 
it  again  begins  to  increase  by  the  same  portion  daily.    From  this  the 
absolute  dimensions  of  the  tapakshetra  or,  to  express  it  more  conveniently, 
of  one  of  the  two  sectors  composing  the  tapakshetra  are  easily  derived. 
The  two  straight  lines  by  which  it  is  limited  are   equal  in  length  to  the 
radius  of  the  Jambudvipa  less  the  radius  of  Mount  Meru  (50,000  —  5,000 
=  45,000  yojanas).    To  tliis  we  find  in  one  pas.sage  of  the  Suryaprajna])ti 
added  the  j^ixth  jiart  of  the  brcadtli  of  the  salt  ocean  .surroumling  the  Jam- 
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budvipa,  lip  to  the  end  of  which  the  light  of  the  sua  seems  to  reach,  on  the 

longest  day  at  least  ;  this  gives  altogether  78,333i  yojanas  (=  45,000  + 

In  the  statements  regarding  the  measure  of  the  two  arcs 

limiting  the  sector,  no  reference  is  made  to  the  salt  ocean.  We  find  these 
measures  for  the  longest  day  by  dividing  the  circumference  o£  Mount 
Meru  as  well  as  that  of  the  Jambudvipa  by  ten ;  three  of  these  ten  parts  of 
the  first  kind  give  the  interior  arc  of  the  truncated  sector,  three  of  the 
second  kind  the  exterior  arc.  On  the  shortest  day  we  have  to  take  two- 
tenths  instead  of  three,  and  there  is  no  difficulty  in  finding  the  corresponding 
increase  or  decrease  on  all  days  between  the  summer  and  winter  solstice. 
In  the  same  manner  the  dimensions  of  the  andhakara,  the  dark  portion  of 
the  Jambudvipa,  are  readily  ascertained.  Finally  some  statements  are  made 
about  the  distances  to  which  the  light  of  the  two  suns  reaches  above,  below 
and  towards  both  sides.  It  is  said  to  reach  to  a  thousand  yojanas  above 

(above  the  chariot  of  the  sun,  svavimanad  lirdhvam).  Further  it  is  said 
to  reach  down  to  the  depth  of  1,800  yojanas,  for  which  the  following  expla- 

nation is  given.  The  sun  is  at  the  height  of  800  yojanas  above  the  earth, 
and  below  the  surface  of  the  earth  at  the  depth  of  1  000  yojanas  are  the 

subterraneous  regions  (adholaukikagramah),  down  to  which  the  sun's  rays 
are  penetrating.  No  further  details  about  these  subterraneous  dwellings 
are  given.  Towards  both  sides,  the  east  and  the  west,  the  light  of  the  sun 
is  said  to  extend  to  the  distance  of  47,263  yojanas. 

For  the  sake  of  completeness,  the  various  other  opinions  with  regard 
to  the  subjects  treated  in  the  last  paragraphs  are  added.  Some  say  that 
the  sun  and  moon  illuminate  one  dvipa  and  one  ocean  ;  while  according  to 
others  the  numbers  of  dvipas  and  oceans  illuminated  are  3,  3|-,  7,  10,  12, 
42,  72,  142,  172,  1042,  1072.  No  details  are  given.  One  chapter  contains 
the  enumeration  of  a  number  of  very  fanciful  opinions  about  the  form  of 
the  tapakshetra,  which  it  would,  however,  be  purposeless  to  extract  in  this 

place. On  the  assumption  that  the  sun  describes  every  day  a  circle  which  is 
at  the  distance  of  2  yojanas  from  the  circle  described  on  the  preceding 

day,  the  question  naturally  suggested  itself,  how  the  sun  passes  over  from 
one  circle  into  the  next  one.  This  question  is  treated  in  I,  6,  and  II,  2 
where  two  different  opinions  are  expounded  which,  although  the  account 

given  of  them  is  not  altogether  clear,  appear  to  be  of  the  following 
nature.  According  to  some  the  sun  enters  from  one  circle  into  the  other, 

"  bhedaghatena"  which  (bheda  being  explained  to  signify  apantarala)  seems 
to  mean  that  the  sun  passes  from  one  circle  into  the  next  one  by  moving 
over  the  distance  separating  the  two  all  at  once.  Thus  the  sun  would  really 
move  in  perfect  circles  and  the  motion  across  from  one  circle  into  the 
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AND  OTHER  BUDDHIST  RUINS. 
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other  would  be  a  momentary  one  only.  The  other  opinion,  and  to  this  the 
SuryaprajnajDti  seems  to  adhere,  is  that  the  sun  does  not  in  reality  move  in 
separate  perfect  circles,  but  rather  in  an  uninterrupted  spiral  line.  As  the 
Siiryaprajnapti  expresses  it,  tlie  sun  begins  from  the  moment  he  has  entered 

the  first  circle  to  move  "  sanaih  sanaih"  across  towards  the  second  circle, 
and  as  soon  as  he  has  reached  the  second  circle,  he  begins  to  move  towards 

the  third  circle,  etc.  The  term  "  karna"  which  occurs  in  this  description 
of  the  sun's  motion  seems  to  denote  the  spiral  line  which  passing  across 
the  whole  room  between  the  two  circles  connects  the  two  ;  a  line  which 

might  properly  enough  be  called  "  karna,"  i.  e.,  diagonal.  On  this  hypothe- 
sis then  we  should  have  to  remember  that  the  sun  is  only  for  convenience 

sake  said  to  describe  a  separate  circle  on  each  day,  and  that  in  reality  he  is 
supposed  to  describe  a  continuous  spiral  line. 

After  having  thus  given  a  succinct  account  of  the  Suryaprajnapti's 
theory  concerning  the  motion  of  the  sun,  we  now  proceed  to  consider  the 
statements  referring  to  the  motion  of  the  moon. 

(To  he  continued.) 

Memorandum  on  Clay  Discs  called  "  Spindle  Whorls''^  and  votive  Seals 
found  at  Sanlcisa,  Beliar,  and  other  Buddhist  ruins  in  the  Worth 
Western  Provinces  of  India. — Bi/  H.  Ritett-Caenac,  Esq.,  C.  S., 
C.  I.  E.,  F.  S.  A.    (With  three  Plates.) 

Last  year  I  submitted  for  the  inspection  of  the  Asiatic  Society  speci- 
mens of  stone  and  clay  discs,  similar  to  what  are  called  "  spindle  whorls" 

by  the  Antiquaries  of  Europe,  found  by  me  at  the  Buddhist  ruins  of 
Sankisa,  Behar,  &c.  in  the  Fatehgarh  District,  N.  W.  Provinces  of  India. 
Certain  clay  seals  stamped  with  the  Buddhist  formula  found  in  the  same 
localities  were  also  exhibited.  The  resemblance  between  these  "  spindle 
whorls"  and  those  described  and  figured  by  Dr.  Schliemann  in  his  work 
"  Troy  and  its  Eemains"  was  briefly  noticed  by  me  at  the  time.  Since then  I  have  obtained  some  more  specimens  of  these  discs  and  seals 
and  I  think  it  well  that  they  should  be  submitted  for  the  inspection  of  the 
Asiatic  Society,  and  that  the  attention  of  its  Members  and  of  other  Anti- 

quaries should  be  directed  to  the  resemblance  to  be  traced  between  these 
remains  and  those  found  in  the  ruins  of  Hissarlik  and  in  many  parts  of 
Europe. 

First  as  regards  so  called  "  spindle  whorls."  When  we  were  encamped 
at  Kanouj,  Sankisa  and  Behar  Khas  in  the  Fategarh  district,  the  village 
urchins  were  encouraged  to  bring  to  us  everything  in  the  shape  of  "  Anti- 

quities" that  could  be  grubbed  out  from  these  extensive  ruins  and  from 
neighbouring  mounds.    These  sites,  as  is  well  known,  present  many  features 
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of  resemblance  to  those  winch  Dr.  Schliemann  dug  through  at  Hissarlik, 
described  at  length  in  his  work  upon  Troy.  That  is  to  say,  it  is  generally 
found  in  the  case  above-mentioned  that  the  site  has  been  selected  on 
account  of  some  Kunker  Hill  which,  rising  out  of  the  flat  alluvial  soil  of 

the  Doab,  off'ers  a  point  of  vantage  for  the  building  of  a  fort  or  city. 
Here,  as  at  Hissarlik,  these  sites  often  bear  the  traces  of  several  distinct 

colonies.  The  mud  buildings  of  one  set  of  colonists  have  been  razed  by 
their  conquerors  or  successors  to  build  thereon  houses  and  temples  which 
have  again  been  levelled  to  form  the  foundations  of  the  habitations  of 
later  settlers.  The  high  mounds,  on  which  part  of  the  present  town  of 
Kanouj  is  perched,  is  to  be  accounted  for  in  this  way,  and  there  can 
be  little  doubt  that  if  shafts  were  to  be  carried  through  the  ruins  there, 
after  the  manner  adopted  by  Dr.  Schliemann  at  Hissarlik,  the  traces  of 
several  distinct  periods  might  be  unearthed.  What  has  been  said  of  Kanouj 
holds  good  in  regard  to  Sankisa,  Eaninuggur  and  other  ruins.  Much  has 
not  yet  been  done  to  explore  these  localities,  and  the  recent  interesting 
find  of  Mitra  coins,  reported  by  me  to  the  Society,  indicates  that  careful 
investigation  might  prove  remunerative  to  antiquarian  research.  The  heavy 
rains  of  India  are,  however,  of  much  assistance  in  running  amateur  sections 
through  the  ruins,  and  in  exposing  from  time  to  time  relics  of  more  or  less 

interest.  Amongst  these  may  be  classed  the  "  spindle  whorls"  now  to 
be  noticed,  many  of  which  together  with  coins,  beads,  etc.  are  collected  and 
set  aside  by  the  villagers  as  possessing  some  mysterious  significance,  and  are 
brought  out  for  sale  when  the  District  Officer  or  some  occasional  visitor 
camps  near  the  place. 

Of  these  clay  discs  and  their  stone  j^rototypes  four  distinct  classes 
are  to  be  noticed  : 

A.  Terra  Gotta  Discs,  plain  and  ornamented. 
B.  Ditto  with  a  hole  through  the  centre. 

C.  Terra  Cottas  "  in  the  form  of  a  top  and  the  crater  of  a  volcano" 
(I  use  the  words  of  Dr.  Schliemann,  Troy,  p.  38  to  describe  these  peculiar 
specimens). 

D.  Clay  Balls,  plain  and  ornamented. 
With  respect  to  A,  Clay  or  Terra  Cotta  discs,  these  were  brought  to  ns 

in  enormous  quantities,  and,  if  disposed  to  do  so,  we  might  have  purchased  and 
carried  off  several  elephant  loads  of  this  description  of  relic.  At  the  time 

1  did  not  attach  much  importance  to  them,  and  am  sorry  now  that  no  care- 
ful selection  was  made  of  those  bearing  different  styles  of  ornamentation. 

They  are  all  of  red  or  black  clay  well  baked.  In  size  they  vary  from  1  incli 
to  2  inches  in  diameter  and  are  about  \  of  an  inch  in  thickness.  The 

majority  of  them  bear  a  rough  ornamentation  at  the  edges  only,  see 
Plate  XIII,  sketches  1  and  2.  Others  again  show  traces  of  more  elaborate 

design  and  workman.sliip.    Some  of  these  arc  figured  in  sketches  3  to  7, 
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On  one,  No.  5  o£  iitiy  sketch,  will  be  seen  the  broad  arrow  noticeable  on 

Schliemann's  No.  458.  On  another,  No.  G,  is  what  looks  like  the  sign  of 
Saturn  or  what  Dr.  Schliemann  calls  the  "  mystic  rose,"  well  known  on 
Buddhist  coins  and  in  Buddhist  art.  They  all  have  more  or  less  orna- 

mentation at  the  edges,  resembling  the  spokes  of  a  wheel  or  possibly  the 
rays  of  the  sun. 

I  also  obtained  at  Sankisa  several  stone  discs  of  nearly  the  same 

sliape  as  the  Terra  Cottas.  They  are  all  highly  polished.  One  is  of  black 
marble,  another  of  crystal.  Several  are  of  red  marble,  and  the  material  must 
have  been  brought  from  a  distance,  as  no  stone  save  kunkur  is  to  be  found 
within  many  miles  of  Sankisa.  It  will  be  noticed  that  all  these  stone  speci- 

mens are  grooved  at  the  edges,  see  the  section  in  sketch  No.  8,  whereas 
but  few  of  the  clay  specimens  have  received  such  treatment. 

Type  B,  sketch  No.  9,  on  Plate  XIV  consists  of  clay  discs  similar  in 
most  respects  to  the  foregoing,  save  that  a  hole  has  been  drilled  through 
the  centre  of  each.  I  did  not  pay  any  particular  attention  to  the  propor- 

tion in  which  these  different  classes  were  brought  to  me  in  camp.  But  I 
find  that  I  have  many  more  of  the  plain  discs  than  of  those  which  have 
been  pierced.  There  can  be  little  doubt,  however,  that  many  hundreds  of 
the  pierced  ones  might  have  been  obtained  on  the  spot,  and  I  am  sending 
to  ascertain  whether  any  more  ornamented  specimens  are  procurable. 
The  specimen  marked  and  figured  in  sketch  No.  10  is  of  grey  granite.  It 
bears  the  same  relation  to  the  pierced  clay  discs  as  the  stone  and  crystal 
discs  mentioned  above  bear  to  the  clay  whorls  of  type  A.  In  the  centre  is 
a  hole,  round  which  are  six  concentric  circles. 

The  specimen  figured  in  sketch  No.  11,  is  of  a  somewhat  different 
type  from  the  foregoing,  as  a  section  of  the  sketch  will  explain.  The 
impressions  of  the  spokes  of  a  wheel  with  dots  between  each  spoke  appear 
to  have  been  made  in  a  stamp  or  mould.  I  find  I  have  only  two  of  this 
class  in  my  collection.  But  doubtless  hundreds  more  might  have  been 

obtained  had!  not  been  afraid  of  burdening  myself  during  the  march  with 
too  large  a  collection  of  such  specimens. 

Of  type  C,  Sketches  Nos.  12  and  13,  on  Plate  XIV,  which  may  be 

described  in  Dr.  Schliemann's  words  as  being  in  the  form  of  a  "  top  or 
crater  of  a  volcano"  I  have,  I  find,  but  4  or  5  specimens  ;  I  have  little 
doubt  that  large  numbers  were  offered  to  me,  but  at  the  time  they  did  not 
appear  to  possess  any  particular  significance.  It  was  only  in  tumbling  out 
a  large  number  of  discs  from  the  box,  in  which  they  had  long  been  kept, 

that  I  recognised  this  type  of  the  illustrations  of  Dr.  Schliemann's  book, 
just  consulted  with  reference  to  the  Discs  A  and  B  mentioned  above.  The 
specimens  I  have  with  me  do  not  bear  any  marks  of  ornamentation. 
Further  search  may  perhaps  bring  better  specimens  to  light.  (Since  this 
was  written  some  oiMuuncnied  ones  have  been  found.) 
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Lastly  we  have  type  D,  Clay  Balls,  Plate  XIV,  sketches  Nos.  14,  15,  16, 
resembling  somewhat  those  figured  by  Dr.  Schliemami.  Several  of  them 
are  roughly  ornameuted,  and  the  designs,  such  as  they  are,  will  be  seen 
from  the  sketches. 

I  hardly  know  how  it  happened  that  these  specimens  were  carried 
away  by  me.  Certainly  no  importance  was  attached  to  them  at  the  time  ; 
and  they  would  have  escaped  my  notice  altogether,  had  I  not  seen,  when 
comparing  the  clay  discs,  the  sketches  of  somewhat  similar  balls  figured 

in  the  last  pages  of  Dr.  Schliemann's  book. 
Lastly,  I  have  also  figured  two  specimens  Nos.  17  and  18  which  seem 

to  approach  type  C.    And  an  enamelled  glass  bead  No.  19. 

This  head  is  similar  to  that  figured  in  Thomas'  Prinse]),  PI.  IV,  No.  13. 
These  beads  are  found  in  large  quantities  together  with  crystal,  onyx 
cornelian  and  others  at  Sankisa  and  similar  ruins.  It  seems  desirable  to 

figure  the  sjjecimen  with  this  paj^er  in  order  to  ascertain  whether  similar 
ones  are  found  in  Europe  or  elsewhere.  The  village  urchins  during  the 
rains  make  a  practice  of  collecting  these  beads,  and  they  are  usually  given 
to  fakirs  or  devotees.  Seeing  such  a  necklace  worn  by  an  oldi  folcir  led  me 
to  enquire  whence  the  beads  came.  And  I  had  little  difficulty  in  procuring 
a  variety  sufficient  for  about  nine  necklaces. 

I  have  now  to  direct  attention  to  the  resemblance  between  the  speci- 
mens above  described  and  figured,  and  those  discovered  by  Dr.  Schlie- 

mann  at  Hissarlik  and  noticed  at  great  length  and  figured  in  large  numbers 
in  his  well  known  work  upon  Troy. 

As  regards  type  A,  clay  discs  more  or  less  ornamented,  without  the 
central  hole,  I  cannot  be  quite  certain  that  this  type  was  found  by  Dr. 
Schliemann.  I  do  not  see  that  any  distinct  mention  is  made  of  unpierced 

discs,  and  it  is  not  quite  clear  from  the  sketches  in  Dr.  Schliemann's  work, 
whether,  what  is  referred  to  as  the  Central  Sun  on  the  Discs  figured  in 
plates  22  and  23,  is  a  hole  drilled  through  the  centre  or  is  a  depression  or 
ornamentation  representing  the  sun.  Still,  even  if  this  particular  type  was 
not  found  at  Hissarlik,  it  is  found  in  Italy,  and,  as  will  be  shewn  further  on, 
the  resemblance  between  the  remains  found  at  Hissarlik  and  those  of  Italy 
is  referred  to  by  Dr.  Schliemann. 

Dr.  Schliemann  writing  of  his  discoveries  at  page  187  of  his  work 
above  quoted,  thus  refers  to  the  discs  : 

"  During  the  last  few  days  we  have  also  found,  in  the  strata  nest  above 
the  primary  soil,  at  a  depth  of  from  46  to  36  feet,  a  number  of  round  brilliant 
black  terra  cottas  of  exquisite  workmanship  ;  most  of  them  much  flatter  than 
those  occurring  in  the  higher  strata  and  resembling  a  wheel ;  many  are  in  the 
shape  of  large  flat  buttons.  But  we  also  meet  with  some  in  the  form  of  tops 
and  volcanoes  which  differ  from  those  found  in  the  higher  strata  only  by  the 
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fineness  o£  the  terra  cotta  and  by  their  better  workmanship.  The  decora- 
tions on  these  very  ancient  articles  are,  however,  generally  much  simpler 

than  those  met  with  above  a  depth  of  10  meters  (33  feet)  and  are  mostly 

confined  to  the  representation  of  the  sun  with  its  rays,  or  with  stars  be- 
tween the  latter,  or  of  the  sun  in  the  centre  of  a  simple  cross,  or  in  the 

middle  of  four  or  five  double  or  treble  rising  suns.  At  a  depth  of  6  meters 
(20  feet)  we  again  fonnd  a  round  Terra  Cotta  in  the  form  of  a  volcano, 
upon  which  are  engraved  three  antelopes  in  the  circle  round  the  sun, 

"  At  a  depth  of  from  5  to  8  meters  (16^  to  26  feet)  a  number  of 
terra  cotta  balls  were  found,  the  surface  of  each  being  divided  into  eight 
fields  ;  these  contain  a  great  many  small  suns  and  stars,  either  enclosed  by 
circles  or  standing  alone.    Most  of  the  balls,  however,  are  without  divisions 

I  and  covered  with  stars  ;  upon  some  I  find  the  swastica  and  the  tree  of  life, 
which,  as  already  said,  upon  a  terra  cotta  ball  found  at  a  depth  of  26  feet, 

had  stars  between  its  branches."     (Schliemann's  Troy,  p.  187.) 
The  above  extract  embraces  not  only  the  so-called  spindle  whorls,  but 

j   mentions  the  volcano-shaped  "  whorls"  of  type  C  found  at  Sankisa  and 
!  type  D  brought  away  by  me  from  the  same  place.  The  discs  were  found 

by  Dr.  Schliemann  of  terra  cotta,  of  marble  and  of  crystal.  So  at  Sankisa 
did  we  find  clay,  marble  and  crystal  discs. 

A  comparison  of  the  Plates  aj^pended  to  Dr.  Schliemann's  volume  with 
the  sj^ecimens  submitted  by  me  and  the  sketches  which  accompany  this 
paper  will,  I  think,  shew  that  there  is  at  least  some  resemblance  between 
the  remains  found  at  Hissarlik  and  those  at  Sankisa. 

On  nearly  all  these  discs  will  be  seen  what  are  constantly  referred  to 
as  the  spokes  of  the  wheel  or  the  rays  of  the  sun.    I  have  placed  side  by 

!  side  with  my  sketches  a  copy  of  the  whorl  engraved  by  Dr.  Schliemann  at 
page  137.  It  might  fairly  be  taken  to  be  a  representation  of  the  whorl 
given  in  Plate  XIV,  Sketch  10  appended  to  this  paper. 

Then  my  collection  is  unfortunately  in  no  way  large  or  complete. 
I  When  at  Sankisa,  I  had  little  idea  of  the  significance  of  these  remains  or  their 
resemblance  to  well  known  types,  and  I  only  purchased  a  few  of  them  in 
the  manner  that  I  collect  everything  that  seems  to  be  unusual  or  strange. 
Further  search  may  possibly  bring  out  even  more  remarkable  points. 
The  few  specimens  that  I  have  succeeded  in  obtaining  bear,  however,  a 
resemblance,  not  only  in  shape,  but  also  in  ornamentation,  to  those  figured 
by  Dv.  Schliemann,  sufficient  to  render  the  subject  interesting.  The  broad 
arrow  of  my  Sketch  No.  5  and  the  Mystic  Rose  or  sign  of  Saturn,  or  the 
numeral  four  of  my  Sketch  No.  6,  are  all  to  be  traced  among  Dr.  Sclilio- 

mann's  specimens ;  and  tlien  again  on  the  balls  some  similarity  .in  ornamen- tation is  to  be  traced. 

It  would  perhaps  hai'dly  be  right  to  attach  much  importance  to  the 11 
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fact,  that  one  or  two  clay  discs  were  found  in  Buddhist  remains  in  India, 
and  that  discs  of  somewhat  the  same  type  were  unearthed  at  Hissarlik.  But 
here  we  have,  not  only  pierced  discs  of  type  B,  but  the  Volcanoes  C  and  the 
Balls  D,  all  three  types  resembling  in  some  degree  the  three  types  of  Hissarlik 
and  all  three  types  bearing  somewhat  similar  forms  of  ornamentation. 

Again  it  is  to  be  noticed  that  the  remains  at  Sanliisa  are  undoubtedly 
Buddhist.  Sankisa  as  is  well  known  was  a  celebrated  place  of  pilgrimage, 
being  sacred  as  the  spot  at  which  Buddha  is  supposed  (as  described  by 

General  Cunningham,  Vol.  I,  Archseological  Reports)  "  to  have  descended 
from  the  Trayastrinsa  heaven  by  the  ladder  of  gold  or  gems,  accompanied 

by  the  gods  Brahma  and  Indra." 
The  place  was  visited  and  described  by  the  Chinese  pilgrim  Fa  Hian 

early  in  the  5th  century,  and  by  Hiouen-Thsang  in  the  7th  century  A.  D. 
A  detailed  account,  of  these  interesting  ruins  will  be  found  in  General 

Cunningham's  Archaeological  Eeport  above  alluded  to. 
Now  the  ornamentations  on  the  Terra  Cottas  of  Hissarlik,  if  they  are 

not  Buddhist,  certainly  bear  a  close  resemblance  to  the  ornamentations  on 
coins,  buildings,  etc.,  which  in  India  are  generally  supposed  to  be  Buddhist. 

Thus  the  wheel  continually  recurs  in  Schliemann's  sketches,  together 
with  the  Swastika.  And  what  Schliemann  calls  the  Mystic  Eose,  and  Fergus- 
son  the  Tri.sul  ornament  is  quite  as  frequent.  The  Sacred  Tree,  the  Fire 
Altar  and  the  Deer  are  also  almost  as  common.  In  fact,  we  have  every  one 
of  the  Buddhist  symbols  of  the  well  known  type  of  the  so-called  Buddhist 

coin,  figured  in  No.  1,  Plate  IV,  Thomas'  Prinsep,  and  of  which  an  engraving 
is  given  at  page  17  of  Fergusson's  Indian  and  Eastern  Architecture.  Mr. 
Fergusson  points  out,  however,  that  there  is  some  doubt  whether  these 
symbols  really  are  Buddhist,  and  at  the  page  above  referred  to,  writes, 

"  One  coin  of  the  period  is  well  known.  It  belongs  to  a  king  called 
Kunanda  or  Krananda  generally  assumed  to  be  one  of  the  nine  Nandas 
with  whom  this  dynasty  closed.  In  the  centre  on  one  side,  is  a  dagoba 
with  the  usual  Buddhist  Trisul  emblem  over  it,  and  a  serpent  below  it :  on 
the  right  the  sacred  Tree,  on  the  left  the  Swastika  with  an  altar  (?)  on  the 
other  side  a  lady  with  a  lotus  (Sri  ?)  with  an  animal  usually  called  a  deer, 
but  from  its  tail  more  probably  a  horse,  with  two  serpents  standing  on  their 
tails  over  its  head  which  have  been  mistaken  for  horns.  Over  the  animal  is 

an  altar,  with  an  umbrella  over  it.  In  fact  a  complete  epitome  of  emblems 
known  on  the  monuments  of  the  period,  but  savouring  much  more  of  Tree 

and  Serpent  worship  than  of  Buddhism  as  it  is  now." 
Dr.  Schliemann  at  page  38  of  his  work  refers  to  the  resemblance 

between  the  Terra-Cottas  of  Hissarlik  and  those  of  Italy.  This  directed 

my  attention  to  Gastaldi's  work.  The  following  extract  will  show  that  if 
it  be  considered  that  the  resemblance  between  the  remains  at  Sankisa 
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and  Hissarlik  is  not  established,  such  doubt  can  hardly  exist  regarding  the 
Indian  and  Italian  remains. 

Gastaldi  says :  "  There  are  very  many  of  these  objects,  for  the 
greater  part  of  Terra-Cotta,  more  or  less  discoidal,  or  conical,  or 
spheroidal,  pierced  in  the  centre,  to  which  the  Archaeologists  of  France 

and  Germany,  as  well  as  our  own,  have  given  the  name  of  spindle- 
whorls.  The  paste  of  the  spindle-whorls  is  not,  for  the  most  part  equal 
to  that  of  earthenware  ;  instead  of  the  grains  of  sand,  we  find  powdered 
carbon  and  ashes  ;  the  colour  is  ashy  in  the  internal  parts,  and  ash  colour 

varying  into  yellow  and  red  on  the  outside.  Some  few  spindle- whorls  ara 
black,  and  of  a  substance  probably  similar  to  the  thinner  vases,  and,  like  a 
great  number  of  these,  are  shining  externally  as  if  with  varnish.  They 

are  very  various  in  fo2'm  ;  and  although  eight  different  ones  have  been 
represented  by  you,  from  those  which,  in  the  course  of  the  summer,  we 
sent  from  Campeggine,  courteously  presented  by  the  brothers  Cocconi,  not 
one  represents  the  other  six,  collected  in  the  sequel,  in  the  marl-beds.  Some 
few  bear  marks  scratched  upon  them,  and  are  among  those  you  have  had 
engraved  (Fig.  25), 

"  Besides  all  the  spindle-whorls  of  earth,  there  were  dug  up  from 
the  marl-beds  of  Castellazzo  di  Tontanellato,  three  others,  which  are 

cut  out  of  different  substances.  One  was  made  out  of  a  stag's  horn, 
it  is  in  the  shape  of  •  a  cone,  and  is  very  highly  polished  ;  the  second 
of  stratite,  of  a  greenish  tint,  and  spheroidal ;  the  third,  of  a  whitish 
limestone  (calcare),  is  disc-shaped,  brought  to  a  high  degree  of  jDolish, 
and  certainly  manifests  an  advanced  epoch  in  art  among  the  people 
who  used  such  implements.  Among  the  objects  in  the  Museum  of  Anti- 

quities at  Parma,  which  are  of  uncertain  derivation,  there  are  twenty 
spindle-whorls,  some  in  limestone,  stratite,  and  even  amber,  but  the  greater 
part  of  earth  ;  some  are  jjolished,  some  are  ornamented  with  circles,  concen- 

tric with  hole  pierced  in  them,  or  in  concentric  lines  disposed  in  groups  on 
the  back  of  the  spindle-whorl.  We  find  among  these  the  transition  from 
the  more  depressed  discoidal  form,  almost  medallion  (nummulik)  to  the 
acute  conical.  Some  one  of  those  in  terra  cotta  is  said  to  have  been  col- 

lected from  the  ruins  of  the  Roman  City  of  Velieia.  The  different  forms, 
finish  and  substances  of  the  spindle-whorls  would  lead  us  to  suppose  that 
they  must  have  served  for  various  uses  in  proportion  to  their  diversity  ; 
perhaps  the  most  beautiful  and  carefully  worked  were  amulets,  or  else  but- 

tons;  tlie  others  weights,  used  either  for  nets  or  in  weaving." 
"  Besides  all  the  earthenware  and  all  the  spindle-whorls  which  we  have 

i  spoken  of,  we  meet  in  the  marl-beds  with  other  small  objects  in  earth, 
I  badly  baked,  in  form  disc-shaped,  without  any  hole,  sometimes  ball-shaped 

j    (pallottola),  of  which  it  is  impossible  to  divine  the  use  which  they  served." 
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(Lake  Habitations  and  Prehistoric  Eemains  in  Northern  and  Central  Italy, 
B.  Gastaldi,  pp.  44,  45,  46,  47.) 

In  Italy  these  mysterious  articles  are  found  of  clay  and  marble,  as  in 
India.  The  ornamentation  is  the  same  and  in  Italy  also  are  found  the 
disc-shaped  Terra  Cottas  without  any  hole  similar  to  those  of  North  Wes- 

tern India.  It  is  hardly  necessary  to  burden  this  paper  "with  any  more 
sketches.  The  Italian  remains  are  almost  exactly  the  satne  as  those  of 
Schliemann,  but  I  cannot  resist  the  temptation  of  copying  the  specimen 

marked  8  B  -which  will  be  found  figured  at  p.  45  of  Gastaldi's  work. 
It  is  almost  identical  with  No.  12  of  those  figured  by  me. 

Next  as  to  the  use  to  which  these  remains  were  placed.  Dr.  Schlie- 
mann discusses  the  subject  at  length  in  several  places  in  his  valuable  work  on 

Troy.  And  it  will  be  seen  that  Gastaldi  is  puzzled  as  to  their  significance. 
Dr.  Schliemann  arrives  at  the  conclusion  that,  although  some  of  them  may 
have  been  used  as  spindle-whorls,  the  greater  number  of  them  were  votive 
offerings.  And  Gastaldi  considers  that  some  at  least  were  amulets.  The 
symbols  on  most  of  those  found  at  Hissarlik  would  seem  to  leave  little 
doubt  of  their  religious  character.  Of  tlie  Indian  specimens,  it  is  not  easy 

to  say  why  some  should  have  the  central  hole  a"nd  others  should  be 
unpierced.  But,  if  they  are  votive  offerings,  the  fact  that  the  pierced  ones 
were  found  in  smaller  quantities  at  Sankisa  than  those  without  the  hole, 
may  possibly  be  explained  by  a  practice,  which  was  noticed  by  me  years  ago 
at  some  shrines  of  pilgrimage  in  the  Central  Provinces.  There  the  pilgrim, 
when  he  makes  a  vow  or  implores  a  favour,  smeares  his  right  hand  with  red 
colouring  matter,  and  impresses  it,  fingers  upwards,  on  the  wall  of  the  temple, 

leaving  there  a  mark  like  the  l-led  Hand  of  Ulster.  If  the  favour,  the  birth 
of  a  child  or  whatever  it  may  be,  is  granted  by  the  presiding  deity,  the 
pilgrim  is  supposed  to  return  to  the  shrine  the  following  year,  and  to 
impress  on  the  wall  a  similar  mark,  the  fingers  of  the  hand  this  time  point- 

ing downwards.  It  was  very  noticeable  that  the  latter  marks  were  well 
in  the  minority,  and  it  was  carefully  explained  by  the  local  priests  that 
this  was  not  to  be  acco\inted  for  by  the  supposition  that  the  deity  was  slow 
in  his  favours,  but  that,  in  truth,  the  suppliants,  when  they  had  obtained 
what  they  wanted,  were  not  always  mindful  to  return  and  to  fulfil  their 
vows.  Perhaps  in  this  way  the  proportion  of  the  unpierced  to  pierced 
discs  may  be  explained,  The  unpierced  ones  being  offered  when  a  favour 
was  implored,  the  pierced  ones  when  it  was  obtained. 

Be  this  as  it  may,  the  view  that  these  discs  are  votive  offerings  is 
supported  by  the  religious  character  of  the  symbols,  already  alluded  to,  found 
on  the  whorls  of  Hissarlik  and  Sankisa.  Since  I  commenced  to  write 

this  paper,  I  have  received  a  copy  of  Alabaster's  "  Wheel  of  the  Law."  At 
Fig.  8  A  will  be  fouud  a  copy  of  the  sketch  of  the  Buddhist  wheel  of  the 



i 
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law  given  in  that  work.  And  it  is  almost  unnecessary  to  point  out  the 
resemblance  which  the  highly  ornamented  Disc  No.  7  bears  to  this  sketch. 
The  other  discs,  though  not  so  elaborately  ornamented,  seem  to  adopt 
the  same  idea.  No.  11,  as  far  as  ornamentation  is  concerned,  undoubtedly 
resembles  a  wheel,  though,  as  the  section  will  show,  it  can  never  have  been 
used,  as  some  of  my  friends  have  suggested,  as  the  wheel  of  a  toy  cart ; 

nor  indeed  are  there  any  marks  of  wear  on  any  of  the  wheel-shaped  discs 
to  support  the  view  that  they  were  used  for  miniature  playthings  of  this 

description.  It  seems  much  more  probable  that  they  were  votive  offer- 
ings intended  to  represent,  more  or  less  the  Buddhist  wheel  of  the  law, 

similar  to  that  stamped  on  some  of  the  coins  recently  submitted  by  me  to 
the  Society. 

The  view  that  these  were  indeed  votive  offerings,  and  not  toy  cart 
wheels  or  pachisi  or  draughtsmen,  as  some  have  suggested,  is  further  borne 
out  by  the  large  numbers  of  clay  discs,  of  a  somewhat  similar  type,  but 
bearing  on  them  the  well  known  Buddhist  formula,  found  in  the  same 
neighbourhood.  Tliese  seals,  as  they  have  sometimes  been  called,  from  their 

bearing  a  seal-like  impress,  have  been  figured  by  Moor  in  his  Hindu  Pan- 
theon and  have  been  described  by  General  Cunningham,  by  Dr.  Kajen- 

dralala  Mitra,  C.  I,  E.  and  others.  General  Cunningham,  if  I  remember 

riglit,  found  large  quantities  of  such  "  seals"  made  of  lac  in  the  Buddhist 
ruins  of  Behar.  Though  my  stay  at  Sankisa  was  short,  I  succeeded  in  ob- 

taining a  considerable  number  of  these  seals.  Many  of  them  are  from  the 
same  stamp.  Others  from  different  moulds  bear  the  same  well  known  for- 

mula commencing  "^e  dJiarma  hetavoy  The  character  of  the  legend  in  all 
these  cases  is  comparatively  modern.  Those,  however,  marked  1  and  2 
Plate  XV  bear  the  formula  in  the  Gupta  character.  Others  again  marked 
3  to  6  are  deserving  of  notice  from  the  variety  of  their  ornamentation. 
They  would  seem  all  to  have  been  made  and  stamped,  in  what  I  may  call,  a 

cuihion-like  fashion,  after  the  manner  of  the  quaintly-shaped  Mitra  coins 
recently  submitted  by  me  to  the  Society.  Some  of  these  seals  are  I  think 

worthy  of  being  figured  in  the  Society's  Journal. 
There  can  be  little  doubt  that  these  so-called  seals,  bearing  the  Buddhist 

formula,  are  votive  offerings.  A  friend  of  mine,  Mrs.  Murray- Aynsley  who 
recently  travelled  through  a  portion  of  Ladakh,  brought  me  thence  two 
stones,  one  inscribed  with  a  portion  of  the  Buddhist  Formula,  Plate  XV, 
No.  7,  the  other  bearing  a  conventional  ornamentation.  That  these  stones 
are  offered  in  the  present  day,  will  be  seen  from  the  following  extract  from 

Mrs.  Murray-Aynsley's  work  entitled  "  Our  Visit  to  Hindostan,  Kashmir 
and  Ladakh,"  p.  88. 

"  "We  there  first  saw  some  of  the  walls  called  Manes,  which  are  form- 
ed of  stones  placed  one  upon  the  other  without  any  mortar,  and  are 
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usually  about  four  feet  bigh,  and  four  feet  wide.  Some  of  these  walls  are 
as  much  as  a  quarter  of  a  mile  in  length,  and  are  made,  we  were  informed, 
with  the  following  object.  When  a  Buddhist  undertakes  a  journey,  or 
makes  a  vow,  be  chooses  a  flat  stone,  takes  it  to  a  monastery,  and  gets  a 
lama  (or  monk)  to  engrave  some  rude  characters  upon  it,  which  are  said  to 

be  usually,  '  Om  maiii  ̂ ^adme  Om,'  which  has  been  translated  to  mean, 
'  All  hail  to  the  jewel  in  the  flower  of  the  lotus  !'  though  some  give  other 
interpretations  to  these  words.  When  his  stone  is  thus  prepared,  the  in- 

dividual places  it  on  the  top  of  one  of  these  walls,  which  on  their  upper 
surface  are  almost  covered  with  such  engraved  stones.  Thibetans  when 
passing  these  walls,  always  keep  them  on  their  right  hand,  and  frequently 

go  out  of  their  direct  road  in  order  to  do  this." 
There  would  seem,  then,  to  be  little  doubt  that  the  Terra-Cottas,  plain 

and  ornamented,  and  those  also  bearing  the  formula  of  the  Buddhist  faith, 
were  votive  offerings  of  a  by-gone  age. 

In  what  little  I  can  do  to  further  the  objects  of  the  Society,  I  generally 
try  to  content  myself  with  bringing  facts  to  notice,  and  pointing  out  the 
resemblance  between  the  remains  found  in  India  and  those  discovered  in 

other  parts  of  the  world.  It  must  be  left  to  those  who  are  better  informed 
than  myself,  or  who  are  more  fortunate  in  being  able  to  consult  what  has 
been  written  by  authorities  on  the  subject,  to  determine  whether  there  is 
any  real  significance  in  the  resemblance  between  the  remains  found  at 
Sankisa  and  those  of  Hissarlik  and  Italy.  I  am  not  unprepared 
for  the  argument  that  a  knife  is  a  knife  all  the  world  over,  and  that  this 
form  of  implement  must  have  suggested  itself  to  all  people  at  an  early 
stage  of  civilisation ;  and  that  the  fact  of  implements  in  the  form  of 
knives  having  been  fotmd  at  Hissarlik  and  at  Sankisa  would  not  be  suflicient 

to  establish  any  connection  between  the  settlers  at  these  widely  separated 
sites.  It  may  also  be  urged  that  earthen  spindle-whorls  might  naturally 
enough  suggest  themselves  to  different  races  situated  far  apart  from  one 
another.  But  surely  there  is  something  more  than  a  chance  resemblance 
in  the  several  types  of  these  remains  and  the  style  of  their  ornamentation  ? 

And  does  not  the  continual  recui'renee  of,  what  we  call,  the  Buddhist  sym- 
bols on  the  Hissarlik  finds,  suggest  the  possibility  of  Hissarlik  and  Sankisa 

having  been  colonized  by  branches  of  the  same  race,  be  it  Buddhist  or  not, 
one  of  which  striking  west  from  some  point  in  Central  Asia,  found  its  way 
to  the  shores  of  the  Mediterranean,  whilst  another,  taking  a  southerly 
course,  established  itself  in  the  Gangetie  valley  ? 
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Supplementary  Memorandum. 

(With  a  Plate.) 

Since  writing  this  Memorandum  on  spindle -whorls,  I  have  received 
from  Sankisa  a  further  consignment  of  these  peculiar  remains. 

In  my  paper  recently  read  before  the  Society  I  mentioned  that  the  flat 
discs,  plain  and  perforated,  were  to  be  found  in  large  quantities.  I  have 
received  a  further  large  consignment.  But  the  perforated  ones  are  much 
less  numerous  than  the  others.  It  is  unnecessary  to  send  any  more  of 
these  types. 

Of  what  Schliemann  calls  the  volcano-shaped  Terra  Cottas  I  have 
received  several  more.  This  bears  out  my  view  that  they  are  numerous. 
Nos.  1  and  2,  Plate  XV«,  are  interesting  from  their  decoration.  The  one 
it  will  be  seen  is  decorated  on  the  top.  The  other  is  decorated  on  the  base 
with  what  would  seem  to  be  a  llovver  and  in  a  manner  resembling  the 
Hissarlik  types. 

I  send  also  three  more  balls,  Nos.  3-5.  These  are  ornamented  with 
stars,  crosses  and  with  lines.  Several  others  of  the  same  type  have  since 
reached  me. 

I  have  obtained  many  more  clay  seals  of  the  same  type  as  those  already 
sent.  One  only  marked  No.  6  is  different  in  its  character  from  those 

already  submitted  to  the  Society. 
No.  7,  is  a  fragment  of  pottery  highly  ornamented  with  the  rosette 

or  wheel  of  the  law,  or  whatever  it  may  be,  common  on  Buddhist  remains. 
I  should  be  glad  of  any  explanation  of  the  peculiar  piece  of  soapstone 

marked  No.  8.  Its  ornamentation  is  curious.  The  grooves  at  the  top  will 

be  noticed.    It  may  possibly  have  been  worn  as  an  amulet. 
Further  enquiries  are  being  made  at  Sankisa,  and  I  hope  to  he  able 

to  obtain  many  more  specimens  showing  various  forms  of  ornamentation. 
It  has  been  suggested  that  the  curious  balls  of  various  sizes  with  their 

different  markings  may  have  been  intended  to  represent  the  sun,  moon  and 
■Btars. 

I  see  that  the  genuineness  of  the  antiquities  found  at  Sankisa  and 
Behar  is  doubted  by  some.  But  these  sites  do  not  see  on  an  average  one 

European  visitor  a  year ;  as  yet  no  one  save  myself  has  collected  there  these 

specimens,  and  so  it  is  hardly  to  be  supposed  that  the  native  mind  has  yet 

been  sufficiently  prepared  to  attempt  to  provide  forgeries  for  a  possible 

future  trade  in  such  articles. 
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Note  on  some  copper  Buddhist  coins. — By  H.  Ritett-Cahnac,  Esq.,  C.  S., 
C.  I.  E.,  F.  S.  A. 

(With  two  Plates.) 

I  send  for  the  inspection  of  the  Society,  some  coins,  mostly  Buddhist 
from  my  Cabinet,  some  of  which  may  perhaps  prove  of  interest.  They  will 
not  all,  I  think,  be  found  described  or  figured  in  the  works  most  readily 
accessible  to  Members,  and  it  is  possible  some  of  them  may  be  new  types. 
I  am  indebted  to  Mr.  A  Carlleyle  of  the  ArchaBological  Survey  for  the 
readings  on  the  coins. 

Plate  XVI,  Nos.  1,  2.  Legend  VaisaJcha  Bevasa.  Two  coins,  if  they 
may  so  be  called,  of  the  same  type  differing  in  size.  They  are  evidently 
casts,  i.  e.,  have  been  made  in  a  mould  prior  to  the  time  the  art  of  stamping 
was  discovered.  On  one  side  is  the  Bull  taking  here  the  place  of  the 
Elephant  common  to  the  earlier  coins.  The  name  tolerably  clear  above  the 
Bull.  On  the  obverse  what  looks  like  the  Trisul  of  the  Sanchi  Topes,  and 
the  snake.    I  should  be  glad  to  know  if  this  coin  is  known  to  the  Society  ? 

No.  3.  Legend  Raja  Kamuda  Senasa.  This  coin  resembles  the  pre- 
ceding ones  in  several  respects.  The  Bull  again  occupies  the  most  promi- 

nent place.  The  legend  is  beneath  the  Bull ;  near  the  head  of  the  Bull  is 
the  sacred  tree.  Behind  the  Bull  is  the  snake.  At  first  sight  this  has  the 
appearance  of  an  elaborate  tail  of  the  Bull.  But  a  careful  inspection  will 
show  that  the  tail  is  separate  and  quite  distinct  On  the  obverse  is  the 

well  known  ornament  which  I  think  Fergusson  calls  the  "  Trisul,"  though 
it  is  different  enough  from  Shiva's  trident.  It  will  be  noticed  that  the 
marks  on  these  coins  have  apparently  been  stamped  in  the  same  manner  as 
those  of  the  Mitras,  found  near  Barelli  and  recently  submitted  by  me  to 
the  Society.  The  Bull  and  Legend  have  been  stamped  in,  as  if  with  a 
square  seal,  and  cover  but  a  portion  of  the  circular  piece  of  metal. 
Perhaps  these  coins  rej^resent  some  of  the  earliest  attempts  at  coining  ? 

No.  4.  Legend  Aja  Varmma  or  Asha  Varmma ;  a  coin  of  the  same 
type  as  above ;  the  legend  differing. 

No.  5.  Legend  Mapliaba  Varma.  The  same  remarks  apply  here  also. 
The  coin  has  been  cut  in  two,  and  was  just  going  to  the  melting-pot  when  I 
was  fortunate  enough  to  rescue  the  two  pieces  from  a  quantity  of  rubbish. 
It  is  to  be  feared  that  a  good  many  coins  are  thus  lost  to  us.  All  the  above 
were  obtained  by  me  at  Faizabad. 

No.  6.  Maha  Satama.  A  coin  apparentlj'  of  the  same  tj'pe  as  above 
but  in  bad  preservation. 

No.  7.    Satya  Milrasa. 
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No.  8.    Ayu  Mitrasa. 
No.  9.    Saya  Mitrasa. 

All  o£  the  well  known  "  Cock  and  Bull"  type,  but  new  names  I  believe. 
No,  10.    Yaya  Mitra  (two  specimens). 
Plate  XVII  No.  11.    Vyaya  Mitra. 

These  coins  seem  much  older  than  the  preceding  ones. 

No.  12.    (Lion)  Laranga  or  Larata  ov  Ldjasa.    (Tree^  Sugata-Yana- 

This  coin  is  quite  a  different  type  from  the  preceding.  On  one  side  is  a 
Lion  much  resembling  the  carvings  found  among  the  ruins  of  old  Buddhist 
Temples. 

No.  13.  A  pretty  little  Buddhist  coin  of  a  type  I  have  not  yet  seen 
figured.  The  sacred  tree  is  encircled  by  the  snake  forming  a  sort  of 
rosette,  in  the  centre  of  the  coin. 

No.  14.  These  three  little  oddly-shaped  specimens  have  all  well 
stamped  on  one  side  what  looks  like  the  conventional  Heraldic  Lion.  On 
the  other  side  may  be  traced  marks  somewhat  resembling  the  sign  Pisces  of 
the  Zodiac. 

No.  15.  Two  specimens  of  a  coin  which  is  perhaps  new.  On  one  side 

what  looks  like  a  Fish  as  in  the  preceding  coins,  on  the  other  a  Thor's 
Hammer  (?)  or  perhaps  the  sign  of  Saturn  combined  with  some  other  sign 
in  such  a  manner  as  to  form  a  monogram  ? 

No.  16.    Three  little  coins  of  sorts. 

I  should  be  glad  for  information  regarding  the  dynasties,  dates,  &c.,  of 
these  coins. 
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Paut  II. 

III.  Distrihution  of  the  Tribes. 

In  the  above  description  of  the  Tribes  along  the  Tal  Chotiali  Route 
their  distribution  en  route  has  been  but  briefly  referred  to.  In  the  next 

Table  the  names  of  the  tribes  inhabiting  the  villages  on  the  accompanying- 
map  are  shown.  And  it  will  be  seen  that  as  a  rule  the  Pathan  Tribes  and 
Sections  stick  pretty  well  together  and  are  generally  to  be  found  in  certain 

compact  districts  and  nowhere  else.*  Thus  Achakzais  are  confined  to  the 

region  about  To'ba  and  the  Kho'ja  Amean  range,  and  the  To'r  Taeins 
to  the  Pishin  Valley.  Among  the  Kakar  sections  the  same  thing  is  to  be 

observed.  The  Amawb  Khe'x,  occupy  the  country  about  the  north  of  the 
Pishin  to  Mt.  Kand  and  the  Sitliman  Khe'l  the  range  dividing  the  Pishin 
and  Do'f  Valleys,  the  Mehtaezais  all  the  country  to  the  north  of  the  R. 
Eo'd  Gorge  and  the  Panizais  that  to  the  south  of  it  and  so  on.  Even  where 
the  country  seems  to  be  pretty  well  divided  between  sections,  as  the  Do'e 

*  Villages  of  mixed  populations  are  to  be  found  in  the  more  settled  parts,  such  as 
the  Pishin,  Do'f,  and  Gwa'l  Valleys,  though  not  commonly,  and  when  it  is  said  that 
a  certain  village  is  occupied  by  a  certain  subsection  or  section  it  is  meant  that  the 
main  portion  of  the  inhabitants  belong  to  it.  As  a  rule,  however,  villages  are  not  mixed. 

S 
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1880.]      R.  C.  TemiAe—Boute  of  tU  Tal  Ohotiali  Field  Force.  14-9 

IV.  Polity. 

The  portion  of  Afghanistan  along  the  route  may  be  divided  into  that 

foi-merlj  subject  to  the  Amir  of  Kabul,  and  that  acknowledging  no  superior 

authority,  into,  in  fact,  the  Amir's  Territory  and  the  country  of  Independent 
Tribes.  The  Amir's  power  never  seems  to  have  extended  beyond  the  Do'f 
Valley  to  the  eastwards  further  than  I'sap  Kach,  or  further  north  in  that 
direction  than  Mt.  Kand,  i.  e.,  the  inhabitants  of  the  Zho'b  Valley  and  all 
the  country  south  of  it  eastwards  of  the  Do'f  Valley  have  never  recognised 
him  as  their  ruler.  The  tribes  then  under  the  Amir's  sway  were  the  Dura- 
mis,  the  Tor  Tarins  and  such  Kakars  as  inhabited  the  Do'f  and  Gwal  Valleys, 
while  the  bulk  of  the  Kakars,  the  Liinis,  the  Zarkhans  and  the  Spin  Tarins 
have  always  been  independent.  For  the  purposes  of  this  paper  the  country 

will  be  divided  into  Amir's  Territory  and  Ya'ghista'n  or  Independent 
Territory. 

Under  the  Amir,  Government  in  our  sense  of  the  term  there  was  none, 

though  the  head  of  the  Government  nominally  ruled  through  his  Sirdars 
or  heads  of  tribes  and  sections,  having,  however,  little  real  control  over 

them.    And  how  this  system  was  worked  has  been  thus  described.*    "  The 
Sovereign  is  absolute  and  makes  any  and  every  change  which  may  appear 
to  him  necessary  or  proper  in  the  government  and  administration.    He  can 
dispose  of  the  lives  and  property  of  his  subjects  and  is  kej^t  within  certain 
bounds  in  these  respects  only  by  the  calculations  which  prudence  dictates. 

1  Eeligion  is  the  counterpoise  to  his  authority.    This  gives  the  clergy  great 
I  influence,  one  that  he  might  try  in  vain  to  subject  to  his  will  and  pleasure, 
i  and  vainer  still  would  be  the  attempt  to  infringe  and  invade  the  rights  and 
!  privileges  of  the  sirdars  or  chiefs  of  tribes,  who  would  never  consent  to 
i  resign  a  certain  influence  in  the  affairs  of  government.    It  may  be  said  in 
Afghanistan  that  there  are  as  many  sovereigns  as  sirdars,  for  each  of  them 
governs  after  his  own  fashion.    They  are  jealous,  turbulent  and  ambitious, 

j  and  the  sovereign  can  restrain  and  keep  them  in  some  order  only  by  taking 
'  advantage  of  their  rivalry  and  feuds  and  opposing  one  to  the  other.  There 
lis  no  unity,  nothing  is  j^ermanent,  everything  depends  on  the  pleasure  or 

[caprice  of  a  number  of  despots  always  at  variance  with  each  other  and  niak- 
!ing  their  tribes  espouse  their  personal  quarrels.    A  constant  feeling  of 
irascibility  is  the  result  which  finally  leads  to  sanguinary  civil  wars  and 

jthrows  the  country  into  a  state  of  anarchy  and  perpetual  confusion.  The 
j  sirdars  are  at  one  and  the  same  time  the  strength  and  the  curse  of  the 

jmonarch.    Prompt  to  take  arms  and  defend  him  when  a  good  understand- 
ing between  them  exists,  they  are  as  ready  to  revolt  against  him  wiien  they 

find  or  think  they  have  the  smallest  interest  in  doing  .so.    In  anything, 

•  Macgregor's  Gazetteer. 
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however,  to  which  they  are  disinclined,  they  would  not  obey  even  the 

sovereign  o£  their  choice  but  with  I'eluctance  ;  moreover  they  are  always 
impatient  to  see  him  replaced  bj^  another  from  whom  they  hope  to  obtain 
greater  advantages.  Each  subdivision  of  a  tribe  is,  according  to  its  numeri- 

cal force  and  extent  of  territory,  commanded  by  one  or  more  sirdars. 
These  chiefs  may  be  compared  to  the  dukes  and  barons  of  the  middle  ages 
in  France,  the  more  powerful  to  the  knights  bannerets,  and  those  having 
autliority  over  only  a  few  families  to  the  esquires  who  in  time  of  war 
enrol  themselves  and  their  men  under  the  orders  of  the  chief  that  inspires 

them  with  the  greatest  confidence  and  can  pay  them  best.*  The 

most  poweii' ul  amongst  them  are  caressed  by  the  sovereign  who  attaches  them 
to  his  interests  much  more  by  the  concessions  he  makes  than  by  the  fear 

he  inspires.  Ordinarily  and  with  a  view  to  preserve  a  nominal  authority 
over  them,  he  remits  the  wliole  of  the  taxe.s  and  imposes  in  their  stead  the 

obligation  to  furnish  a  contingent  of  troops  in  the  event  of  war  being 
declared  against  him  by  his  neighbours.  This  wretched  system  gives  too 

much  power  to  the  Sirdars.  The  sovereign* is  at  tlieir  mercy,  and  it  is  the 
ambition  of  these  men  that  gives  birth  to  the  numerous  civil  wai's  in 

Afghanistan  ;  for  they  are  constantly  in  revolt." 
Such  being  the  state  of  civil  government  in  the  Amir's  Territory,  the 

only  difference  to  be  observed  in  the  Independent  Territory  is,  that  the 
local  Sirdar,  or  whatever  other  local  chief  happens  at  the  time  to  be  the  most 
powerful,  is  absolutely  uncontrolled  even  by  the  semblance  of  superior  power. 
The  above-mentioned  independence  of  the  Sirdars  and  their  impatience  of 
superior  control  is  to  be  observed  in  numerous  instances  even  in  the  Khana 

or  rulers  of  villages,  being  of  course  more  pronounced  in  Ya'ghista'n  than 
in  the  Pisliin  and  other  portions  of  the  Amir's  Territory.  To  give  an 
example.  In  the  Pisliin  the  ruins  of  a  village  called  Satad  Sa'lo  or 
UnuMZAi  were  passed.  It  had  been  but  recently  destroyed  by  a  more 
powerful  neighbouring  village  called  Satad  Paind  in  a  quarrel  between  the 
two  Khans.  The  Urumzais  had  to  fly  altogether  out  of  Afghan  Territory 

across  the  Belo'cli  Border  to  Khu'shla'k  where  they  settled.  They  ap- 
pear  to  have  been  hunted  across  the  Border  by  the  other  village  without 
any  attempt  at  interference  on  the  part  of  the  neighbours.  Again  not  far 

from  this  last  were  two  villages,  Old  and  New  Ma'likya'u,  the  old  village 
having  been  deserted  on  account  of  an  internal  dispute  and  a  new  site 

selected  a  few  miles  off.  The  same  thing  was  to  be  observed  at  a  place  | 

called  Wabia'gat  in  the  Bo'eai  valley,  where  an  evidently  lately  ruined  i 
village  called  Old  Wabia'gai  was  passed.  I  was  informed  it  had  become 
so  about  five  years  before  on  account  of  an  internal  squabble.    Like  the 

*  The  very  remarkable  parallel  to  be  observed  politically  between  the  Afghans 
and  the  Mainotes  of  Greece  I  have  elsewhere  pointed  out.    J.  U.  S.  I.  of  India,  188ft 
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Barons  of  European  feudal  times  these  village  Khans  seem  to  exercise  the 
right  of  private  war  on  their  neighhours  without  control  or  interference. 
Certain  villages  have  acquired  an  evil  name  for  this  kind  of  truculence. 

Kach  in  the  Sho'b  valley  is  such  a  village.    Nor  is  a  figlit  or  quarrel  always 
a  necessary  reason  for  a  change  of  site,  any  caprice  or  change  of  owners  is 

sufficient.    A  case  in  point  is  the  fort  of  Ha'ji  Kha'n  (Amand  Khe'l)  in 
the  Pishin.    And  towards  the  Border  by  the  Han  Pass,  in  the  long  sti-etch 
of  disputed  land  about  the  passes,  ruined  villages  are  naturally  to  be  seen 

in  the  more  exposed  parts  of  the  Ltj'nt  Kue'l,  Zaekha'it  and  Spin  Taiiin 
country  on  the  Afghan  side  and  in  Ba'ekho'm  on  the  Beloch  side,  the 
result  of  endless  border  raids.    The  lawlessness  of  the  Ghilzats  along  the 

roads  between  Kandahar  and  Kabul  has  been  noticed  b}^  former  travellers, 

one  of  whom  has  written  :*  "  Every  man  distrusts  his  neighbour  or  is  at 
open  feud  with  him.    It  is  the  custom  of  the  country  to  throw  a  heap  o£ 
etones  over  murdered  travellers,  and  in  the  ravine  leading  from  Shilgab  to 
ZuRMAT  (Ghilzai  country)  the  frequency  of  these  heaps  is  sickening.  In 
many  cases  they  are  to  be  found  at  the  closed  end  of  the  ravines  showing 
how  the  poor  travellers  have  run  as  far  as  possible  and  then  been  cut 

down."    The  same  may  be  remarked  of  almost  any  part  of  the  Kakar 
country,  and  in  that  portion  about  Mts.  Ma'zhwo  and  Spinskhar  where 
the  heights  are  crossed  between  tlie  UsH  and  Nangalu'na  Passes,  there  is 

I  a  long  narrow  valley  between  low  hills  to  be  crossed,  and  in  this  it  is  hard- 
i  ly  any  exaggeration  to  say  that  these  heaps  may  be  seen  but  a  few  yards 

i  apait.    The  -reason  appears  to  be  that  persons  going  from  the  Sho'e  and 
!  JJo'bai  Valleys  or  the  Dumar  country  from  the  south  towards  tlie  Pishin  must 
I  pass  this  way  througli  a  country  which  is  for  some  thirty  miles  utterly  unin- 
j  habited.    In  the  wild  uninhabited  border  tract  about  the  Han,  Hanokai 
i  and  Trikh  Kuram  passes  they  may  be  seen  in  clusters  in  many  places 
I  telling  of  some  fights  either  among  the  local  tribes  themselves  or  with  the 
Belck'liis. 

The  mutual  distrust  among  the  tribes  and  even  sections  inhabiting 

j  different  districts  is  so  great  as  to  result  in  an  almost  absolute  ignorance 

t  of  each  other.    They  appear  to  have  a  real  fear  of  going  into  each  other's 
country  and  invariably  give  one  another  a  bad  character.    Thus  Ka'kaes 
are  an  abomination  to  Tarins  and  Aciiakzais  and  Lu'nis  to  Ka'kars, 
while  the  wretched  Zarkha'n  is  harried  on  all  sides.    The  I'sa'  Kue'l 

Kabirs  and  the  inhabitants  of  the  Gwa'l   valley  manifested  an  extraordi- 
nary fear  of  the  Pa'nizai  Kakars  of  the  hills  to  the  east  of  them.  Sandae 

Khe'l  Kakars  could  not  be  induced  to  venture  into  the  neighbouring  LuNi 
territory  and  I  did  not  personally  meet  a  man  who  had  been  towards 

GflAZNi  by  the  To'ba  Plateau  or  along  the  Tal  Chotiali  iioute.    A  guide 
*  Mucgregor's  Gazetteer. 
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from  the  Do'f  Bailey  an  I'sa'  Khe'l,  showed  the  liveliest  anxiety  to  get 
back  again  from  Ispiea  Ea'gha  and  would  not  venture  into  the  Zakhpe'l 
Territory  and  an  old  Utma'n  Khe'l  guide  told  me  he  had  never  ventured 
beyond  the  territories  of  his  section  of  the  Kakars. 

The  structure  of  the  houses  in  the  more  civilized  parts,  which  in  the 
hills  consist  of  nothing  more  than  rough  mud  and  thatch,  is  a  further  proof 

of  the  general  lawlessness  of  the  population.  In  the  Ghazgai,  Bo'eai 
and  Ltj'ni  Valleys,  among  the  Utma'n,  Sandae  and  Lu's"!  Khe'ls  a  house 
is  nothing  less  than  a  fort  round  which,  frequently  within  walls,  is  the 
cultivation  necessary  to  support  life,  and  when  the  crops  are  gathered  they 
are  stored  in  little  round  mud  towers  which  I  have  shown  elsewhere  to 

contain  just  enough  grain  for  one  family  for  a  year.  In  the  Do'r  Valley, 
however,  I  only  saw  one  fort  in  a  village  called  Kha'nizai  Ka'ee'z  and  in 
the  Pishin  the  villages  were  all  open.  Life  in  the  Pishin  among  the  Tabins 
and  Satads  seems  to  have  been  much  more  settled  than  elsewhere,  but  the 
AcHAKZAis  have  a  bad  name  as  thieves  and  robbers. 

Government  among  the  Duranis  differs  considerabl}''  from  that  of  the 
other  tribes,  noticeable  chiefly  in  its  regularity  and  order.    Each  section  \ 
of  the  Duranis  is  governed  by  a  sirdar  and  each  subsection  by  a  Malik  or  1 
MusHiE.    The  principle  is  election  qualified  by  hereditary  claims,  i.  e.,  the  ' 
sirdar  is  elected  from  the  chief  family  of  the  clan  or  section,  and  the  malik 
from  the  chief  family  of  the  subsection.    The  sirdar  has  a  deputy  or  naib 
always  a  near  relative  appointed  by  himself.    Tlieir  occupation  of  the  land 
is  directly  from  the  Amir  on  the  condition  of  military  service.  Among 
themselves  the  Duranis  do  not  as  a  rule  resort  to  private  revenge,  hence 
internal  blood-feuds  do  not  exist  among  them  as  among  other  tribes.  Their 

disputes  are  settled  by  the  "  Jiega"  backed  up  by  the  sirdar,  by  the  inter- 
position of  the  elders,  by  friends  of  the  parties,  by  the  priests  (Mpllas), 

or  by  the  civil  and  ecclesiastical  judges  (Ka'zi's).    The  Achakzais,  the 
section  of  the  Duranis  met  with  en  route,  are  the  wildest  of  those  inhabit- 

ing South  Afghanistan  and  are  entirely  a  nomad  race,  hardly  ever  living  in  a 

house.    They  inhabit  the  To'ba  Plateau  and  during  the  summer  roam  over  ' 
it  with  their  flocks  and  spread  themselves  over  the  lower  slopes  of  the  j 

Kho'ja  Amea'n  Eange  about  the  Kadanei  and  Pisliin  Vallej'-s  during  the  I 

■winter,  vyhere  their  black  tents  or  Kizhdais  are  to  be  seen  everywhere,  j 
Their  Sirdar  is  at  present  Mie  Aslam  Kha'n,  son  of  Mie  Abdttlla  Kha'it  j 
%vho  built  the  well  known  fort  or  village  of  that  name  at  the  Pishiu  1 

entrance  of  the  Kno'jAK  Pass.  j 
The  Kakars  and  Independent  Pathans  do  not  apparently  recognise  j 

any  particular  sirdar  or  chief,  and  probably  any  man  rules  who  has  the  | 

requisite  force  of  character,  though  birth,  on  which  an  Afghan  always  sets  ' 
such  an  extravagant  value,  is  pretty  sure  to  exercise  considerable  weight  in  j 
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I  the  selection  of  a  ruler.  Thus  Samandau  Kha'n  of  the  Lu'nis,  now  tlieir 
leader,  is  the  son  or  near  relative  of  Paind  Kha'n  their  late  ruler.  Siia'h 

Jeha'n  of  Khasno'b  (Zuo'b  valley)  is  a  great  man  among  the  Kakars  and 
GwABAT  Kua'k  among  the  Sandae  Khe'l. 

V.  Civilization. 

I  As  regards  civilization,  except  as  to  dress,  methods  of  cultivation  and 
!   dwelhngs,  but  little  could  be  observed  in  such  a  hurried  journey  as  mine. 

On  the  first  point  there  is  little  to  be  noticed  beyond  what  has  been 

already  written  about  it  by  the  authors  of  the  following:*  "  The'  Afghans 
wear  their  clothes  long.    They  consist  of  two  large  very  ample  robes  and 

are  either  of  cotton  or  a  cloth  made  of  camel's  hairf  called  Baeek  :  this  is 
the  dress  of  -the  people.    The  only  difference  in  the  garments  of  the  rich 
is  tlie  material,  which  is  silk,  cloth  or  Kashmir.    In  summer  they  are  made 

j  without  lining,  but  in  winter  they  are  wadded  with  cotton  or  lined  with 
I  far.    The  under-garment  is  confined  by  a  piece  of  muslin  or  long-cloth 
i  which  is  wound  round  the  body.    The  outside  one,  and  sometimes  a  third 

robe,  is  used  as  a  cloak,  and  a  person  would  be  considered  as  wanting  in 
politeness  if  on  visiting  a  superior  he  did  not  put  it  on.    The  shirt  is  veiy 
full  and  the  sleeves  which  reach  below  the  hands  particularly  so.  J  Tlie 
former  is  open  to  the  sides  from  the  neck  to  the  waist  and  falls  over  the 
trousers,  and  these  which  are  excessively  large,  open  at  the  foot  and  are 
drawn  in  at  the  waist  with  a  string.    The  head  is  covered  by  an  enormous 
blue  or  white  turban  and  the  feet  with  slippers  without  quarters.  The 

i  upper  classes  are  for  the  most  part  simplj--  dressed  and  consider  luxury  in 
j  this  resjDect  as  enervating,  but  some  young  chiefs  have  their  robes  embroider- 
1  ed  with  gold  thread  and  ornamented  with  gold  lace.    Tliis  is  done  in  the 
I  harems  by  the  women  who  excel  in  this  kind  of  work,  particularly  in  Kanda- 

j  bar.    The  Afghans  are  not  careful  of  their  clothes  and  soil  them  the 
f  very  first  day  they  are  put  on,  for  they  squat  on  the  ground  without  taking 
the  least  thought  whether  the  spot  on  which  they  sit  is  clean  or  dirty. 
Tliey  never  change  their  garments,  not  even  the  shirt,  until  they  are  com- 

pletely worn  out,  and  as  they  rarely  wash  themselves  they  are  constantly 

covered  with  vermin  great  and  small." 
In  the  matter  of  dress  excepting  the  Achakzais,  the  Duranis  show  as 

I  usual  a  considerable  superiority  over  the  other  tribes.    The  following  was 
found  to  be  a  fairly  true  description  of  their  dress. §    "  The  Duranis  about 

•  Macgregor's  Gazetteer. 
t  A  thick  white  material  like  felt  for  the  outer  cloak  is  common  about  KanJ;ih,ar 

and  the  Pishin,  and  to  this  is  often  added  a  "  iDoshtm"  or  coat  of  skin  with  the  hair toned  inwards. 

X  The  cloaks  about  Kandahi'ir  and  all  over  the  South  have  frequently  long  false 
blecves  reaching  nearly  to  the  ground. 

§  Macgregor's  Gazetteer. 
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towns,  most  of  those  in  villages  and  all  those  of  the  shej^herds  who  are  in 
easy  circumstances  wear  a  dress  nearly  resemhling  that  of  Persia,  which 
though  not  very  convenient  is  remarkably  decorous  and  with  the  addition 
of  a  beard  gives  an  appearance  of  gravity  and  respectability  to  the  lowest 
of  the  common  people.  The  poorer  Duranis,  particularly  among  the  shep- 

herds, wear  a  wide  skirt  and  mantle.  The  poor  only  change  their  clothes 
on  Fridays  and  often  only  every  other  Friday,  but  they  bathe  once  a  week 
at  least,  and  their  prayers  req^uire  them  to  wash  their  faces,  beards  and 
hands  and  arms  many  times  in  the  course  of  the  day.  The  little  Khans 
all  over  the  country  wear  the  Persian  dress.  Their  coats  are  made  of  silk, 
satin,  and  a  mixture  of  silk  and  cotton  called  Gaemstjt,  and  sometimes  of 
brocade,  and  they  all  wear  shawl  girdles  and  a  shawl  round  their  caps. 

Their  cloaks  also  are  of  broadcloth  often  red  or  of  silk  of  dliferent  colours." 
To  the  Achakzais  the  above  remarks  hardly  apply  except  in  a  very  general 
way.  Their  manner  of  dress  is  the  same,  but  they  seldom  or  never  change 
their  clothes  as  long  as  they  last,  and  consequently  go  about  in  filthy  rags 
often  half  tumbling  olS  them.  They  are  in  dress  as  in  everything  else  the 
most  uncouth  and  uncivilized  of  the  great  clan  to  which  they  belong. 

With  regard  to  the  Sayads,  Tarins  and  Kakars,  etc.  met  with  en  route 
there  is  little  to  be  remarked  except  that  they  all  wore  the  unmistakeable 
Afghan  dress.  In  the  more  civilized  valleys  as  the  Pishin,  Dof,  Gwal, 
Ghazgai  and  the  Borai  the  dress  was  better  and  more  respectable  answering 

to  the  above  given  description  of  the  Durani  dress.*  But  in  the  hill  dis- 
tricts especially  in  the  elevated  region  about  Mt.  Mazhwo  the  dress  mere- 

ly appeared  to  be  a  collection  of  dirty  rags,  the  remains  of  what  was  origin- 

ally the  national  costume.  The  Panizais,  Mehtaezais,  Saeas"gzais, 
AiiA^D  and  SuLiiiIy  Khe'ls,  DuiXAES  and  Zakhpe'ls  among  the  Kakars 

bear  off  the  palm  for  dirt  and  squalor.  The  I'sa,  Utman  and  Sajtbab 
Khe'ls  are  much  cleaner  and  neater  in  appearance  and  altogether  better 
dressed.  The  Lr'xis  and  ZAEKH.i>fs  met  with  wore  the  dirtier  and  more 

ragged  class  of  dress,  but  with  the  exception  of  the  Sa>"DAE  Khe'l  Kakars 
the  Pishin  Sayads  were  the  best-dressed  people  I  recollect  to  have  seen  ou 
the  road. 

The  dwellings  were  found  to  differ  considerably  in  different  parts  of 
the  route.  Those  about  the  Pishin  and  Dof  valleys  were  apparently  con- 

structed on  the  same  principles,  whether  Sayad,  Tarin,  Achakzai  or 
Kakar.  Tribe  indeed  does  not  apparently  affect  the  construction  of 
dwellings  so  much  as  locality. 

The  most  noticeable  construction  of  hut  is  that  to  be  found  every- 

*  Among  the  Sayads  it  was  to  he  ohserved  that  the  articles  of  dress  were  not 
homespun  but  of  foreign  manufacture,  obtaLaed  probably  during  their  many  visits  to 
Hindustan. 
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where  to  the  west  of  the  Kho'ja  AmExIN  Eange.  These  are  square  dwellings 
of  mud  (kacbcha)  bricks  about  20  feet  by  12  feet  and  some  6  to  8  feet 
high  surmounted  by  one  or  more  small  domes.  In  this  method  of  construc- 

tion wood  is  not  required  for  the  roof,  a  great  consideration  in  a  treeless 
country  like  South  Afghanistan  («zie  fig.  1).  But  the  hut  of  the  Pishin 
Valley  and  neighbourhood  has  a  sloped  roof  (fig.  2)  supported  on  strong 
rafters,  thatched  and  finally  covered  with  mud.  This  roof  is  by  far  the 
most  valuable  part  of  the  structure,  and  during  their  numerous  migrations 

they  carry  away  the  wood-work  to  be  set  up  in  the  new  site.  The  usual 
measurements  of  such  a  hut  are  roughly  :  length  18  feet,  breadth  6  feet, 
height  of  wall  6  feet  and  of  roof  10  feet.  They  have  no  windows  but 
usually  three  small  holes  at  either  end  for  air  and  smoke.  A  hut  generally 
stands  in  a  small  yard  surrounded  by  a  rough  stone  or  mud  wall  and  some- 

times there  are  two  or  three  huts  in  the  san^e  enclosure. 

As  the  mountainous  regions  between  the  Pishin  and  Shor  Valleys  are 
approached,  the  huts  become  much  rougher  though  constructed  on  the  same 
principles.  They  are  irregular  structures  of  mud  over  foundation  walls  of 
largo  unhewn  and  uncemented  stones  from  the  nearest  stream  or  hill-side, 
and  frequently  also  the  back  wall  is  the  hill-side  itself.  The  roof  as  before 
is  of  thatch  covered  with  mud.  There  is  also  often  a  small  window  hole 

and  the  door  frequently  stands  out  from  the  roof  on  the  principle  of  a 
dormer  window  (fig.  5).  The  general  dimensions  are  height  10  to  12 

feet,  height  of  rough  stone-work  3  feet,  of  mud  wall  1  to  2  feet,  length  10 
to  12  feet. 

Up  in  the  mountains  and  in  the  upper  gorge  of  the  E.  Ro'd  the  dwell- 
ings degenerate  into  a  mere  irregular  thatch  of  leaves  and  brushwood  of 

a  pyramidal  or  conical  form  supported  by  a  centre  pole  and  having  a  door 
I  or  entrance  at  one  side.  Frequently  a  hole  is  scooped  out  from  the  hill- 

side and  thatched  in,  so  as  to  form  a  rough  kind  of  hut  or  dwelling.  These 
conical  huts  measure  generally  :  height  10  feet,  diameter  at  base  10  feet 

j  {vide  fig.  4) . 
On  reaching  the  lower  lands  about  O'bushtkat,  Khwaka.  and 

CniMJAK,  a  hut  very  similar  in  appearance  to  that  of  the  lower  Eo'd 

j  Gorge  is  to  be  seen,  the  roof  of  which  is  irregular  and  of  thatch  covered 
with  mud  and  supported  on  irregular  rough  stone  walls  cemented,  so  to 
speak,  with  mud.    There  is  usually  no  gap  for  a  window  {vide  fig.  8).  The 

j  measurements  are :  length  about  12  feet,  height  of  wall  3  feet,  total  height 
1  8  feet. 

In  the  mountainous  tract  between  the  Sno'n  and  Zho'b  valleys  the 
huts  are  very  wretched  and  have  the  appearance  of  being  of  a  temporary 
character.  The  fioor  is  scooped  out  of  the  ground  on  tlie  hill-side  so  as 
to  save  a  back-wall,  and  a  wall  about  3  feet  high  is  built  up  on  three  sides 
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surmounted  bj  the  usual  mud-and-thatch  roof  The  interior  height  is 
about  6  feet  and  the  length  some  10  or  12  feet,  breadth  6  feet. 

But  on  reaching  the  Ghazgai  and  Bo'eai  Valleys,  i.  e.,  the  territories 
of  the  UiMAii  and  Sandae  Khe'l  Kakars,  a  notable  difference  in  dwelling 
structure  is  observable.  The  houses,  rather  than  huts,  now  to  be  seen  are  of 

mud,  as  in  Belochistan,  Sind  and  the  Panjab.*  In  the  Ghazgai  Valley 
they  are  all  fortified  after  the  fashion  of  these  people,  having  frequently  a 
look-out  tower,  which  is  sometimes  square  but  generally  circular,  attached 
to  them.  The  body  of  the  building  has  the  sloped  thatch-and-mud  roof  of 
the  Pishin  valley.  The  entrances  or  doors  are  very  low,  being  only  3  feet 
or  so  in  height ;  the  tower  has  also  a  separate  entrance  of  a  similar 
construction,  and  round  the  top  of  it  is  a  row  of  loop-holes.  The  usual 
dimensions  are  :  height  of  wall  4  feet,  of  hut  8  feet,  of  tower  12  feet,  base 
of  tower  6  feet  square  (diameter,  if  round,  6  feet),  length  of  hut  16  feet 
{vide  fig.  9). 

In  the  Bo'eai  and  Lu'ni  Valleys  were  the  best  dwellings  (figs.  10,  11, 
13)  I  saw  outside  Kandahar  in  all  S.  Afghanistan,  and  I  can  hardly  do 

better  regarding  them  than  repeat  what  I  have  elsewhere  said.f  "  They 
are  no  longer  huts,  but  have  become  houses  with  dimensions  varying  consi- 

derably ;  fig.  10  represents  one  of  the  smaller  ones.  They  are  built  entirely 
of  mud  with  flat  roofs  from  which  the  water  is  carried  by  projecting 
spouts.  They  are  generally  fortified  and  have  towers  attached  and  usually 
only  one  door.  Fig.  11  represents  one  of  these  fortified  houses.  The 

bulk  of  the  houses,  however,  in  the  Bo'eai  Valley  are  much  larger  than 
those  above  mentioned,  and  may  be  described  as  fortified  structures  of  mud, 
surrounded  by  a  mud  wall  some  12  feet  high  and  covering  sometimes  nearly 

an  acre  of  ground  [vide  fig.  13).  They  have  usually  several  towers  attach- 
ed and  one  door ;  within  the  outer  wall  are  a  quantity  of  fruit  trees,  and  the 

house  probably  contains  a  whole  family.  Generally  also  there  is  a  low  3 
foot  mud  wall  extending  round  the  fields  belonging  to  the  house  probably 
for  their  protection.  Three  or  four  such  houses  often  constitute  a  village. 

The  fortifications  of  an  Utmaw  Khe'l  village  are  often  supplemented  by 
a  small  regular  square  mud  fort  or  redoubt  with  corner  towers.  Forts  of 

a  similar  description  are  also  to  be  observed  about  the  Sandae  Khe'l  and 
Lu'ni  Territory,  where  the  villages  are  generally  a  straggling  collection  of 

*  In  the  Panjdb  the  walls  of  such  a  house  (kachcha  matan)  are  built  simply  of 
wet  mud  (gontlha)  without  foundation  (bunj^ad),  then  smoothed  over  with  liquid  mud 
(kaigal)  and  finally  covered  with  a  wash  of  cowdung  and  mud  (gobri)  and  often  also 
■with  whitewash  (sufedi)  or  a  coloured  lime-wash  (rang).  The  roof  (chhat)  is  of  rafters 
(khari)  covered  with  a  light  reed  thatch  (sirki),  plastered  over  with  mud  or  earth 
(mitthi)  and  cowdung  (gobri) . 

t  J.  R.  G.  S,,  1880. 
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the  large  fortified  houses  above  described.  They  have  a  well-built,  sub- 
stantial and  prosperous  appearance  not  often  seen  in  the  East.  Sometimes 

a  Malik  or  petty  chiet"  will  build  himself  a  fort  apparently  as  much  for 
show  as  anything  else.  China  Ko't  in  the  Bo'kai  valley  (fig.  14)  is  such 
a  fort.  The  main  interest  in  it  is  that  it  is  quite  new,  not  more  than  20 
years  old,  and  so  is  a  specimen  of  the  modern  method  of  Kakar  fortifica- 

tion. It  is  on  a  small  isolated  hillock  rising  out  of  the  valley,  and  is 
constructed  as  usual  of  mud  on  a  rough  stone  foundation.  The  owner  is 

one  Malik  Sanbi,  an  A'lizai  Sandae  Khb'l.  The  approach  is  by  a 
causeway  of  very  rough  construction,  and  it  is  entered  as  usual  by  a  single 
door  so  situated  as  to  be  easily  commanded.  The  whole  structure  covers 

about  an  acre  of  ground". 
The  nomadic  habits  of  the  Duranis  and  especially  of  the  Achakzai 

section  of  that  tribe  have  been  frequently  noticed  by  former  writers. 

Among  the  Kakars,  too,  are  found  several  nomad  sections,  such  as  the  Stjli- 

MAN  and  Amand  Khe'ls  of  the  Pishin  and  the  bulk  of  the  Panizais, 
DuMAES,  and  Zakhpe  ls;  even  the  more  fixed  and  agricultural  sections  of 

the  Kakars-,  as  the  Sandar  and  Utman  Khe'ls,  and  the  Lu'nis  have  the 
nomadic  instinct  strong  in  them  and  spend  all  the  hotter  weather  roaming 
with  their  flocks  in  the  neighbouring  hills.  By  far  the  greater  part  of  the 
AcHAKZAis  have  no  fixed  abode,  but  live  in  a  curious  kind  of  hut  called 
a  KiziiDAi,  which  has  been  thought  peculiar  to  the  Duranis,  but  as  far  as 
I  could  ascertain,  it  is  common  to  all  the  nomad  sections  whether  Dubani 
or  Kakae.  The  Kiziedai  is  a  structure  of  bent  willow  rods  or  withies 

covei'ed  over  with  black  felt-like  blankets  and  sometimes  with  black  mat- 
ting {vide  fig.  3).  There  are  generally  four  or  five  of  these  willow  supports 

in  a  row  over  which  the  covering  is  stretched.  I  saw  one  in  the  course  of 
construction  near  Alizai  in  the  Pishin  and  the  method  of  putting  up  the 
supports  is  that  shown  in  fig.  15.  The  Kizhdais  are  very  warm  in  winter 
and  can  be  made,  by  opening  out  the  sides,  cool  and  pleasant  in  summer, 
and  are  also,  from  the  closeness  of  the  strands  of  the  covering  which  swell 

with  moisture,  impervious  to  rain.  They  have  for  a  nomad  race  the  advan- 
tage of  being  as  easily  moved  as  an  ordinary  tent.  In  several  Ki/.hdais  of 

a  permanent  kind  near  villages  I  saw  a  regularly  railed  in  space  in  the 
middle  for  goats  and  sheep.  The  usual  dimensions  are  :  height  1  feet, 
length  12  feet,  opening  or  doorway  3  feet  by  3  feet. 

There  are  two  other  kinds  of  structure  which  are  interesting  in  this 

connection.  In  the  Bo'eai  valley  the  Saxdae  Khe'ls  build  small  circular 
mud  towers  of  peculiar  make  {oide  fig.  12),  raised  on  piles  about  2  foot 
from  the  ground,  in  which  they  store  grain  containing  as  I  have  elsewhere 

shown*  about  enough  for  five  personsfor  one  year.    Buusa  (chaff  or  chop- 
•  J.  K.  G.  S..  18S0. 
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ped  straw  for  fodder)  is  kept  in  round  mud-covered  heaps  containing  about 
100  to  200  maunds,  as  are  turnips  etc.  in  England  for  the  winter.  Grain 
of  all  sorts  is  also  stored  in  sacks  weighing  about  100  seers,  which  are  kept 
in  the  huts  and  sometimes  buried  in  some  place  known  only  to  the  owner 

to  save  them  from  the  rapacity  of  the  numerous  hangers-on  of  the  Sirdars 
or  of  the  Amir. 

.  Secondly,  ̂ sxas  or  watermills  are  noticeable  objects  everywhere. 
Their  general  features  have  been  frequently  before  described,  as  they  are 
common  to  Afghanistan,  Persia  and  Turkistan,  and  the  following  from 

MacGregor  will  answer  the  internal  description  of  them  all :  "  The  wheel 
is  horizontal  and  the  feathers  are  disposed  obliquely  so  as  to  resemble  the 

"wheel  of  a  smoke-jack.  It  is  within  the  mill  and  immediately  below  the 
mill-stone,  which  turns  on  the  same  spindle  with  the  wheel.  The  water  is 
introduced  into  the  mill  by  a  trough  so  as  to  fall  on  the  wheel.  The 

■wheel  itself  is  not  more  than  4  feet  in  diameter."*  Externally  they  have 
always  the  appearance  of  the  ordinary  habitations  round  them,  whatever 
the  prevailing  construction  may  be.  They  are  to  be  found  along  the  line 

of  a  Ktj'l  or  of  a  natural  running  stream,  and  often,  to  give  the  water  greater 
power,  a  portion  of  the  stream  will  be  banked  uj)  for  some  distance  before 
it  reaches  the  mill  (fig.  4).  The  roof  is  usually  on  a  level  with  the  banks 
of  the  stream.  In  places,  as  at  AlIzai  in  the  Pishin,  long  lines  of 
AsxAS  and  embankments  are  to  be  seen  along  the  same  stream  (fig.  17). 

There  is  little  to  be  remarked  under  the  head  of  cultivation  beyond  a 

notice  of  such  methods  of  irrigation,  etc.,  as  came  prominently  under  obser- 
vation, for  my  journey  was  of  too  hurried  a  nature  to  admit  of  any  inves- 

tigation. In  irrigation  considerable  skill  is  everywhere  evinced  in  S. 

Afghanistan,  especially  in  the  direction  of  Ku'is  or  artificial  water-courses, 
of  Kaee'zes  or  underground  water-courses,  and  of  groins  and  river  dams. 
Wells  are  not  seemingly  in  use  for  cultivation  as  in  the  Panjab  and  Persia. 

The  Ktj'l  is  well-known  in  all  the  northern  districts  of  India  and  there 
is  little  to  be  added  here,  except  to  notice  the  general  prevalence  of  this 
style  of  irrigation  in  S.  Afghanistan,  where  along  the  Tarnak  Valley  it  is 
used  to  such  an  extent  as  to  dry  up  and  disperse  the  water  of  the  river : 
a  state  of  things  also  noticeable  along  the  rivers  running  towards  the  Indus 
and  the  Kaciii  Plain  of  Beluchistan.  The  entire  flow  of  many  mountain 
streams  is  frequently  thus  utilised,  and  great  skill  is  often  to  be  observed 

in  the  preservation  of  the  levels ;  and  in  one  place  in  the  Bo'eai  Valley  I 
observed  a  Ktj'l  carried  under  the  stony  bed  of  the  E.  To'e.  Khaize'  by  a 
rough  but  practicable  syphon. 

*  Such  watermills  are  common  enougli  in  tlic  Himalayan  districts,  and  I  have  in 
mj'  possession  a  wooden  bowl  turned  by  a  lathe  worked  by  a  water-wheel  in  a  remote 

valley  in  Ku'lu'. 
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The  Kare'z  has  been  frequently  noticed  by  travellers  in  Central  Asia 
beginning  with  Marco  Polo,  who,  according  to  liamusio's  version,  writes 
about  "  the  weai'isome  and  desert  road  in  Keeman  (Kieman)",  that* 
"  after  those  days  of  desert  you  arrive  at  a  stream  of  fresli  water  running 
underground,  but  along  which  there  are  holes  broken  in  here  and  there,  per- 

haps undermined  by  the  stream,  at  whicli  you  can  get  sight  of  it.  It  lias 
an  abundant  supply  and  travellers  worn  with  the  hardships  of  the  desert 

here  rest  and  refresh  themselves  and  their  hearts."  Col.  Yule  remarks  on 

this  (p.  116)  "  tlie  underground  stream  was  probably  a  subterraneous  canal 

(called  Kanat  and  Kaee'z)  such  as  is  common  in  Persia,  often  conducted 
from  a  great  distance.  Here  it  may  have  been  a  relic  of  abandoned  culti- 

vation". Khanikoff  on  the  road  between  Kirman  and  Yezd,  not  far  west 
of  that  which  I  suppose  Marco  to  be  travelling,  says  :  "  At  the  fifteen 
inhabited  spots  marked  on  the  map  they  have  water  which  has  been 
brought  from  a  great  distance  and  at  considerable  cost  by  means  of  sub- 

terraneous galleries  to  which  you  descend  by  large  and  deep  wells.  Al- 
though the  water  flows  at  some  depth  its  course  is  marked  upon  the  surface 

by  a  line  of  more  abundant  vegetation."  Elphinstone  says  he  has  heard 
of  such  subterranean  conduits  36  miles  in  length  "  MacGregor  describes 
the  construction  of  a  Kaue'z  thus  :  "  a  shaft  5  or  6  feet  in  deptli  is  sunk  at 
the  spot  where  the  stream  is  to  issue  on  the  surface,  and  at  regular  intervals 
of  from  20  to  50  or  more  paces  in  the  direction  of  the  hill,  whence  it  has 
been  previously  ascertained  that  a  supply  of  water  will  be  obtained,  other 
shafts  are  sunk  and  the  bottoms  of  all  connected  together  by  slightly  slop- 

ing tunnels.  The  depth  of  tlie  shafts  increases  with  their  distance  from 
the  original  according  to  the  slope  of  the  ground.  Their  number  and  the 

length  of  the  Ka'ee'z  depends  on  the  supply  of  water  met  with,  the 
quantity  required  and  tlie  distance  of  the  habitable  or  cultivable  spot. 
The  position  of  the  shafts  is  marked  by  circular  heaps  of  earth  on  the 
surface  and  their  orifices  are  usually  closed,  the  covering  being  removed 

at  intervals  of  a  year  or  more  for  the  purpose  of  cleaning  and  i-epairing 
the  shafts  and  tunnels.  Much  experience  is  required  to  select  a  spot  from 

which  a  plentiful  and  lasting  supply  will  be  obtained.  Some  Kaeb'zes 
afford  a  constant  supply  of  water  for  ages  whilst  others  become  exhausted 

before  they  have  paid  for  the  cost  of  construction."  To  this  I  may  add 
the  advantage  of  the  Kaee'z  is  the  prevention  of  the  rapid  evaporation 
the  water  would  undergo  in  such  a  climate  if  freely  exposed  to  the  air. 

K.vee'zes  are  frequently  very  deep,  40  feet  and  more  below  the  surface. 
Judging  from  one  seen  under  construction  in  the  Pishin,  the  shafts  or 
wells  are  sunk  as  usual  with  pick  and  shovel  and  with  crate  and  windlass, 

and  the  water-passage  tunnelled  out  afterwards.  One  cause  of  the  per- 
*  Yule's  Marco  Polo  I,  115. 



160        E.  C.  Tem-p\e—Sotde  of  tie  Tal  Clotiali  Field  Force.     [No.  4, 

manent  drying  up  o£  Kaee'zes  is  the  shifting  of  the  subterraneous  water 

lodgment,  and  it  is  not  uncommon  to  see  parallel  lines  of  Kaee'z  weUs  close 
to  each  other,  Kaee'z  digging  is  a  special  occupation,  the  Gniiziis  being 
famous  for  it. 

The  system  of  irrigation  by  tanks  or  open  reservoirs  so  successfully 

used  in  Maistt'e  and  many  parts  of  the  Madras  Presidency  is  only  sparing- 
ly used  in  Afghanistan,  and  I  only  observed  a  few  small  irrigation  tanks  in 

the  Pishin  and  Kada3XI  Yalleys,  though  from  the  universal  presence  of 

uneven  country  in  Afghanistan  it  would  appear  that  the  Maistt'e  system 
of  hands  and  tanks  should  succeed  as  a  means  of  irrigation  if  regularly  in- 
troduced. 

The  method  of  irrigation  by  means  of  groins  and  reclamation  of 
river-beds  to  be  observed  in  the  high  lands  along  the  vaUey  of  the  R. 

Eo'd  and  in  the  Sho'e  Yalley  in  the  neighbom-hood  of  CnxsiJASf  is  very 
remarkable.  These  groins  are  constructed  at  a  great  cost  of  labour  with 
rough  stones  and  tree  trunks  and  are  frequently  turfed  over  and  planted 

with  willows  and  small  bushes.  In  the  Eo'd  Gorge  the  main  portion  of 
the  cultivable  land  has  been  obtained  in  this  way. 

There  is  one  more  point  to  be  noticed  in  this  connection.  Elphinstone 
states  (Kingdom  of  Kabul)  that  it  seems  to  be  only  in  the  very  poorest 
parts  of  the  country  that  land  is  allowed  to  lie  fallow  for  a  year.  This, 
however,  is  apparently  not  the  case  in  the  Kakar  Country  generally,  espe- 

cially in  the  Bo'eai  Yalley,  where  the  large  area  under  cultivation  is  only 
to  be  accounted  for  by  a  large  portion  of  it  being  allowed  to  lie  fallow 
every  year. 

Madder,  which,  as  MaeGregor  observes,  is  common  in  the  west  of  Afgha- 

nistan and  sold  aU.  over  India  by  Pathans  as  Majit  orMA:N'jfr,isto  be  found 

in  the  Do'f  Yalley  in  highly  cultivated  lands  deeply  furroughsd  and 
manured.  The  leaves  are  used  for  cattle  and  the  roots  for  the  dye.  This 

cultivation  is  elaborate,  good  and  costly,  and  the  yield  in  the  Do'f  YaUey 
is  said  to  be  worth  Es.  1000.  The  people  there  believe  apparently  that  it  is 

not  grown  elsewhere  ;  it  is,  however,  to  be  seen  about  Takht-i-Pu'l  near 
Kandahar. 

Graveyards  deserve  mention  in  this  place.  These  are  to  be  found 
scattered  over  the  land  in  places  quite  remote  from  population.  In  fact 
the  dead  are  frequently  carried  to  long  distances  from  their  place  of  decease 
in  order  to  be  buried  at  a  particular  spot.  This  system  of  carrying  the 
dead  to  certain  places  belonging  to  the  family  is  prevalent  among  the 

Panjab  Muhammadans,  the  Tu'surzAis  and  other  such  Pathans  as  inhabit 
British  Territory.  I  saw  the  body  of  a  Stjbahdae  of  the  26th  Panjab 
Xative  Infantry  who  had  died  at  Quetta  being  carried  down  the  Bolaa 
Pass  to  be  buried  in  the  Peshawar  District,  and  on  the  Panjab  Eadways 
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there  are  special  rates  and  arrangements  for  the  carriage  of  corpses. 
On  the  other  hand  among  the  Pathans  travellers  and  often  the  dead 
on  a  field  of  battle  are  buried  where  they  die,  and  the  Ghilzais  are  always 
so  buried.  The  reason  given  for  conveying  corpses  to  certain  burial  grounds 
is,  that  a  Pathan  should  be  buried  by  the  tomb  of  the  Pie  or  Saint  he 
followed  in  life,  at  whatever  distance  it  may  be.  Tliis  accounts  for  grave- 

yards on  the  summits  of  mountains,  as  on  Mt.  Khwa.ta  Ameai!T  in  the 
GwAJA  Pass,  and  in  the  Teikh  Kueah  and  Palkai  Passes  miles  away 

from  habitations.*  I  was  told  that  parties  on  the  road  to  and  from  a 
burial  place  were  never  molested.  MacGregorf  states  with  reference  to 
the  GniLZAis  that  it  is  the  custom  of  the  country  to  throw  a  heap  of 

stones  over  a  murdered  traveller  and  that  the  road  leading  fi-om  Shilghae 

to  Zu'emat  the  frequency  of  these  heaps  is  sickening,  in  many  cases  being 
found  at  the  closed  ends  of  ravines,  showing  that  the  poor  travellei's  have 
run  as  far  as  possible  and  then  been  hewed  down.  The  same  remarks 

would  be  perfectly  true  of  the  long  and  narrow  To'pobaegh  Valley  near 
Mt.  ]\lAznwo  in  the  highlands  separating  the  country  of  the  Zakhpe'ls 
and  Paxizais,  a  place  particularly  favourable  for  such  murders,  and  the 
large  number  of  such  heaps  as  above  described,  sometimes  three  or  four 
together,  is  horriljle  to  contemplate.  This  method  of  forming  cairns  is 
common  also  in  the  Himalayan  Districts,  and  I  have  seen  Gtjekhas  in 
passing  these  Pathan  cairns  throw  stones  on  them  from  sheer  habit. 

The  Lti'nis  form  little  pillars  of  rough  stones  to  mark  the  spots  of 
victories  over  the  Beluchis,  and  several  such  pillars  (fig,  16)  are  to  be 
found  in  the  Han  Pass  and  about  the  Debatable  Lands. 

As  might  have  been  anticipated,  of  historical  remains  there  are  practi- 
cally  none.  Indeed  such  could  hardly  be  expected  in  a  country  which  has 
no  history  to  speak  of,  beyond  petty  internal  squabbling,  and  no  means  of 
constructing  buildings  on  any  scale  or  of  durable  materials.  In  the  Pishin 

there  is  an  old  ruined  fort  of  the  Haetj'xs  (TAEi'jfs)  on  a  hill  called  Siee' 
KiiiLA  deserted  about  60  years  ago  ;  and  near  Samaizai,  not  far  from 

Knc'sHDiL  Khan,  a  small  artificial  mound  with  some  fortifications  on  it 
like  those  at  Quetta,  with  which  it  has  probably  a  similar  origin.  It  is 
called  Spin  Khua  (White  Fort)  but  has  apparently  no  local  history.  The 
only  distinctly  historical  traditions  which  the  Kiikars  appear  to  have  relate 

to  N.VDiE  Sn.vii's  time,  i.  e.,  only  a  century  back,  and  in  the  Bo'eai  all 

*  The  Zakka  Khe'ls,  a  wild  troublesome  tribe  about  the  Khaibar,  who  have  a bad  name,  are  said  to  have  stolen  a  saint  from  the  Yu'sufzais  and  murdered  him 
to  obtain  the  Pi'ii  round  whoso  grave  they  bury  their  dead.  Tradition  says  that  they 
arc  such  scoundrels,  that  no  man  among  them  could  be  found  whom  even  they  could reverence  after  death  as  a  saint. 

t  Quoted  above  in  the  section  on  Polity. 



162        E.  C.  Temple— -BoM/e  of  tie  Tal  GhoUali  Field  Force.     [No.  4, 

remains  are  locally  referred  to  him.  In  the  centre  of  the  Valley  a  fort  of 
some  size  built  on  the  same  princij^le  as  that  at  Quetta,  but  not  so  high  and 
much  more  extensive,  is  called  Shahr-i-Nadie.  It  is  now  deserted  and 
considerably  ruined.  The  principle  on  which  these  forts  were  built  is  a 
very  sound  one  in  such  a  country,  as  the  most  desirable  position  from 
which  to  watch  a  valley  is  from  an  eminence  so  situated  that  all  parts  of 
the  valley  are  visible  at  once,  and  at  the  same  time  that  an  enemy  advanc- 

ing from  the  hills  must  show  himself.  As  it  is  very  seldom  that  such 
eminences  are  natural  they  had  to  be  constructed  where  necessary.  This  is 
the  governing  principle  in  the  selection  of  the  sites  of  Quetta  and  Kanda- 

har, in  fact  the  attempt  to  build  Kandahar  alongside  one  of  the  apparent- 
ly strongly  situated  hills  near  it  failed  as  a  military  measure. 

In  the  Bo'rai  Valley  and  along  the  route  thence,  via  the  Hanumbab, 
TEfxH  Ktjeam  and  Han  Passes,  towards  Baekho'm  a  remarkable  set  of 
remains  are  found  everywhere  in  the  shape  of  large  quantities  of  pieces  of 

burnt  bricks  and  pottery*  of  a  manufacture  and  excellence  not  now  known 
in  these  parts.  These  are  found  in  all  kinds  of  places,  on  the  hill  tops,  in 
the  valleys  and  passes  and  alongside  streams.  The  inhabitants  say  they 

are  the  remains  of  Nadie  Shah's  army,  but  as  this  was  an  old  Kafila 
route,  the  present  one  via  Mekhtae  being  not  far  distant,  it  is  as  likely 

that  the  presence  of  the  remains  is  due  to  this  as  to  Nadie  Shah's  mai*eh 
in  this  direction  ;  it  is,  however,  more  than  likely  that  he  and  his  successor 
Ahmad  Shah,  the  first  Dueani  and  hero  of  Panipat,  or  portions  of  their 
forces  made  more  than  one  march  along  this  route. 

The  state  of  civilization  varies  considerably  with  the  locality,  the  in- 
habitants of  the  valleys  being  of  course  more  civilized  than  their  hill 

neighbours.  As  has  been  above  observed,  the  more  hilly  the  country  the 
more  scarce  and  rough  the  dwellings  become,  a  sure  indication  of  the 
general  civilization  of  the  occupants.  The  Zaekhans  and  among  the  Ka- 
KAES  the  DxiMAES,  Zakhpe'ls,  Panizais  and  Amand  Khe'is  bear  off  the 
palm  for  wildness,  and  their  civilization  is  merely  nominal.  The  Utjian 

and  Sandae  Khe'ls  present  a  substantial,  though  rude,  form  of  civilization 
of  the  patriarchal  type,  as  shown  in  their  buildings,  their  husbandry,  their 
better  class  of  wearing  apparel  and  the  quantity  of  food  supply,  much  of 

it  foreign,  which  they  possess,  and  the  same  is  true  of  the  Lu'ni  Khe'ls. 
The  Kakars  of  the  Do'p  and  Gwal  Valleys  resemble  their  Pishin  neigh- 

bours in  almost  everything,  even  to  their  habit  of  xisiting  foreign  countries, 

and  many  an  I'sa  Khe'l  or  Shamozai  Kakar  is  to  be  found,  who  has  been 
in  Karachi  and  Bombay  and  even  served  as  a  sailor.  In  the  Pishin  there 

are  many  indications  of  a  superior  civilization,  notably  in  the  presence  of 

*  Several  specimens  were  sent  to  this  Society  by  the  present  writer  with  the  Geo- 
logical collection  he  made  in  the  districts  under  discussion. 
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women  and  children  in  the  villages  passed  by  the  army,  the  knowledge  of 
Hindustani,  which  is  there  so  frequent  as  to  carry  one  anywhere  through 
the  valley,  and  the  travelling  habits  of  the  people.  These  traits  are  more 
specially  to  be  observed  among  the  Pishin  Satads,  than  among  the  Taeiks, 
though  many  of  these  speak  Hindustani  fluently,  as  also  can  some  of  the 

Do'p  and  Gwal  Valley  Kakars.  Many  of  the  so-called  Pathans  who  travel 
to  all  parts  of  India  and  even  to  Burmah  selling  horses  are  Pishin  Sayads, 
some  of  whom  make  it  a  yearly  practice  to  do  so,  keeping  regular  agents 

at  Bangaltj'ii  (in  Maisu'e)  and  other  horse  marts.  "When  the  field  tele- 
graph was  first  opened  at  Gulistan  Kare'z  in  the  Pishin,  all  private 

messages  had  to  be  countersigned  by  the  Political  Agent,  whose  tent  was 
besieged  by  applications  for  telegrams  from  the  Sayads  and  Tarfns,  who  sent 
messages  to  all  parts  of  India,  one  being  addressed  to  Kandy  in  Ceylou. 

VI.  Language, 

My  observations  under  this  head  were  the  most  unsatisfactory  of  all, 

as  I  was  enabled  to  do  little  more  than  observe  the  variations  in  the  pro- 
nunciation of  place  names. 

The  language  spoken  is  Pusiito*  in  dialects  not,  however,  differing 
so  much  from  the  standard  Pushto  of  our  army  as  to  prevent  the  soldiers 
from  being  readily  understood.  Its  most  prominent  feature,  the  excessive 

gutturalness,  seen  in  such  words  as  Ghwazh,  Ukhmughdai,  Zhizha  Tan- 
GAi,  is  apparently  such  as  is  commonly  to  he  found  in  the  language,  as 
also  are  the  harsh  cerebral  t,  d  and  r,  so  frequently  heard  all  along  the 
route. t 

The  next  most  important  feature  for  the  purposes  of  this  paper  is  the 
interchange  of  consonants  in  place  names.  Those  that  came  under  obser- 

vation are  the  following,  some  of  which  are  doubtless  due  to  local  dialectic 
variation.  J 

Clianges  of  J. 
into  d  and  z.    Ngandeh  =  Nganjeh:    Stajgai  =  Sxadgai  = 

Sazdai. 

into  zli  and  y.    Zho'b  =  Jo'b  =  Yo'b. 
into  z.    Zai  (the  termination)  —  Zo'l  =  Jai  =  Ji. 
into  sli.    KuusHLAK  =  Khujlak. 

*  Or  PuKiiTo.    Kii  (^)  and  sh  (c^")  are  convertible  sounds  in  the  language. 
t  This  is  especially  the  case  in  the  Bo'hai  Valley  and  in  the  country  approaching tho  Bcloch  Border.  But  this  might  be  due  to  the  propinquity  of  the  Bclochhi  dialects 

in  which  t  and  d  are  very  hard. 
+  All  such  interchanges  are  valuable  for  comparing  and  identifying  tho  names 

given  by  various  uulhurs  to  places  along  tho  same  route. 
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into  cJi.    Khunchagai  =  KntrifjAGAr. 
Changes  of  Z. 
into  d.    Dakgai  =  Zaegai  :  Manzakai  =  Mttkdakai  :  Sandae  \ 

Khe'i  =  Sajstzar  Khe'l, 
into  d.    To'r  Khaize'  =  To'e  Khaide'. 
into  zh.    Zawar  =  Zhawae  :  Zadijit  =  ZhadtJw. 

into  g.    MuLAZAi  =  Malagai. 
Changes  of  R  and  li. 

r  into  r.    Bo'rai  =  Bo'rai  :  Waeiagai  =  Wartagai. 
r  and  r  into  I.    Multat  =  Murtat  :  Kala  =  Kire'  =  Kile'  : 

Shnagal  =  Shnaghar  —  Shwaghal. 
r  into  d.    Khwara  =  Khwada. 
r  into  zh.    Kizhdai  =  Kirdai. 

Changes  of  J). 
into  g.    Angand  =  Ngang  =  Nigand  :  Stajgai  =  Stajdai. 
Changes  of  O. 

into  k.    Ko't  =  Go't. 
into  gh.    Shnagal  =  Shnaghal  :  Ghwand  =  Guioj  :  Ghtjndamaeai 

=  GtTNDAMARAI. 
into  hh.    GwAJA  =  Khwaja. 

Changes  of  KH. 

into  k.    KsHo'i  Kare'z  =  Khsho'i  Kare'z. 
into  gh.    iGHEAEa  =  Ikhbarg. 
Changes  of  F. 

into  V  and  h.    I'sae  —  I'SxVB  =  I'say. 
Changes  of  JB. 

into  p.    Alab  =  A'lip. 
Changes  of  S. 
into  sh.    Lastai  ~  Lashtai. 

Changes  of  T8. 
into  ch.    Tsamatjlang  =  Chamalaitg. 

Changes  of  V. 

into  w.    Vata'kbi  =  Wata'kari. 
Instances  o£  the  loss  and  addition  of  consonants  are : 

of  Q.    Pla'i^gzhara  =  Pia'nzhara. 

of  D  and  O.    Anga'wd  =  Niga'n  =  Nga'ng. 

of  R.    DriiAR  =  Duma'  :  Bagha'wa  =  Baghawae. 
of  K.    Lashtai  =  Lashtkai. 
And  instances  of  the  transposition  o£  syllables  and  consonants  are : 

of  R.     SURGHWA^TD  =  SrAGHA'nD. 
of  Gh.     GnOBAROAI  =  OGnBARGAI  :  ZaGHL1}n  =  GhAZhJn. 

of        Anga'nd  =  Niga'nd  —  Inga'nd. 
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From  the  above  examples  it  will  be  observed  that  the  most  unstable 
consonants  are  J,  z,  zh,  e,  d,  g,  kh,  p,  b,  s,  ts,  and  v,  with  their  counter- 

parts SH,  CH,  ZH,  K,  GH,  B,  and  w. 
Regarding  consonantal  interchanges  peculiar  to  the  Pushto  language, 

Raverty  (Gram.  Pushto,  p.  3)  has  noticed  that  kh  (  ̂  )  is  changed  into  sh 
(  ))  g  ( "-^  )  ii^to  zh  (J  ),  ts  and  dz  into  ch  and  j.  And  of  the  Khai- 
BARis  he  observes  that  they  so  transpose  their  letters  as  to  be  almost 
unintelligible.  In  his  Diet,  of  Pushto  (xsii)  he  further  notices  the  inter- 

change of  z  into  dz. 
Of  vowel  sounds  I  noticed  as  peculiar  an  o  pronounced  in  several 

words  as  the  close  German  o,  thus,  Uzhdo,  Ma'zhwo.  And  also  the  common 
termination  ai  (written  by  Raverty  aey)  which  is  sounded  with  a  closed 
mouth  and  sharply  as  one  syllable,  though  it  partakes  of  the  nature  of  two; 
thus,  ai.  The  frequent  recurrence  of  this  last  gives  the  language  an  uncouth 
sound,  and,  coupled  with  the  prevalence  of  guttural  consonants,  an  unpleasant 
harshness  to  English  ears. 

The  vowel  changes  are  not  important,  the  following  being  the  most 
noticeable. 

Changes  of  A  and  A'. 
a  into  i.  AngxVND  =  Ingand  :  Kazhdai  =  Kizhdai  :  Kala  = 

Kile'  =  Kire'  :  Tsamaulang  =  Chimalang  :  Alab  = A'lip. 

a  into  u.    Mulazai  =  Malagai  :  Manzakai  =  Mundakai. 
a  and  d  into  au.    Tsamaulang  =  Chimalang  =  Chimalang. 

Changes  of  AI. 

into  i  and  o'i.    Zai  ==  Zo'i  =  Zi :  Lakai  =  Laki  :  Bo'bai  = 
Bo'ei  :  LuNAi  =  LuNi :  Dabgai  =  DABUf. 

into  a.    Mangal  =  Maingal. 

Changes  of  U. 

into  0.    LdNAi  =  Lo'nai. 
Changes  of  I. 

into  e.    I'sAF  =  E'sap. 
Changes  of  WA. 
into  au.    Waria  =  Auria. 
into  u  and  au.    Ghwand   =   Gijnd  :  Wariagai  =  Ubiagai  = 

AUEIAGAI. 
into  d.    SuEGHWAND  =  Subghan. 
into  0.    Baghawa  =  Baghao. 

Among  local  peculiarities  a  tendency  to  shorten  and  nasalize  long 

vowel  syllables  was  frequently  to  be  noticed,  thus — 
Amandun  for  Amab^jn  :  Adinzai  for  Adizai  :  Banzai  for  ByCzai  :  Ajji 

Khan  for  Ha'ji  Khan  :  Hanumbae  —  Anubae  :  Angand  and  Ningand  = 
X 
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Niga'n  :  Bahga'wa  =  Baghawar  :  and  numerous  other  instances  could 
be  adduced. 

The  Persian  silent  "w  Eaverty  (Gram.  Pushto  4)  observes  is  always 
sounded  in  Push  to ;  thus  vb-^' is  pronounced  Khwa'b,  not  Kha'b,  ; 
is  Ketwa's",  not  Kha'n.  My  observations  in  Kakar-land  did  not  quite 
bear  him  out  in  this ;  for  the  following  I  found  to  be  synonymous 

l^ronunciations.  Akhtind  and  Akhwand  :  Zabkha'^  and  Zwaekha'n  : 
Stjekhwa'b  and  Suekha'b,  (where  the  vr  is  a  gratuitous  insertion,  the 
word  being  Stjekh  +  a'b,  red  water)  :  Sueghwand  and  STJEGnA'Jsr. 

Before  leaving  the  vowels  a  curious  insertion  of  x  in  the  following 

vFord  is  worthy  of  remark.  Cho'tia'li  is  locally  Cho'ta'lai  :  Zakhpe'l 
and  Zakhpte'l  are  synonymous  and  so  are  Sta'jgai  and  Sa'zgal. 

The  following  is  a  list  of  the  various  forms  under  which  place  names 
were  found  by  myself  and  on  which  the  foregoing  observations  are  based. 

1.  Anga'nb  =  Nga'njeh,  Niga'njeh,  Niga'n,  Ingajst,  Ninga'jst, 
Nga'ng,  Niga'nd,  Angand,  Nga'ndeh.* 

2.  muzaeai  —  mzaeai. 

3.  Ajji  Kha'n  =  Ha'ji  Kha's. 
4.  Gwa'ja  =  Khwa'ja. 
5.  Skan  ==  ISKAN. 

6.  Zai  =  Jai,  Ji,  Zo'i.f 
7.  Zho'b  =  Jo'b,  Yo'b. 
8.  I'saf  Kach  =  I'sAB  Kach,  E'sab  Each,  E'saf  Each,  Yusue KACn.J 

9.  Khaezangai  =  Khabaezangat. 

10.  Alla'hda'd  =  Kha'lakda'd.  § 
11.  KhiJshla'k  =  Khujla'k. 
12.  KlZHDAI  =  KiRDAI,  KaZHDAI,  KlZHDf.|| 

13.  Kala  =  Kile',  Eire',  Ko'r.  || 
14.  StTEKHWA'B  =  Suekha'b. 
15.  Ehunciiagai  ~  Khunjagai. 

16.  Go't  =  Ko't.II 
17.  Khsho'i  Ka'ee'z  =  Ksno'f  Ea'ee'z. 

*  Jeh  is  for  Deh,  a  village.  These  words  represent  the  Lur  Axgang  and  Kt5z 
Angang  of  the  map  (Do'f  Valley). 

t  To  show  pronunciations  of  ai :  this  is  a  termination  not  a  word. 
J  These  names  arise  from  the  confusion  between  Tsav  and  Ytjsup  (Esau  and 

Joseph). 

§  These  words  have  the  same  meaning,  viz.  God-given  :  there  is  a  similarly  named 
village  near  Kandahar. 

II  These  are  not  place  names. 
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18.  Zhawar  =  Zawab. 
19.  Ighbaeg  =  Ikhbakg. 

20.  A'mADUN  =  AMANDtJN. 
21.  A'dizai  =  Adinzai. 
22.  Zadun  =  ZiiADUsr. 
23.  Mangal  =  Maingal. 

24.  Ba'zai  =  Ba'nzai. 

25.  SuBGHWAND  =  Surgha'n,  Sttegha'nd,  Suagiia'nd,  Surghan, 
SURGHAWD,  SrAGHAND. 

26.  Shnaga'l  =  Shnaghae,  Shnaghal,  Shnagai,  Shna'  Khorai. 
27.  Waria  Kach  =  AxTRiA  Kach. 
28.  Wargai  =  Bargai. 

29.  MuLA'zAi  =  Malagai. 

30.  Zakhpe'l  =  Zakhpye'l  =  Zakhwai. 
31.  GnoBARGAi  =  Oghbargai. 

32.  DuMAR  =  Duma'. 

33.  Sta'jgai  =  Sxa'dgi,  Sxa'dgai,  Sa'zai,  Sxa'jdai,  Sazdai. 
34.  Khwa'ra  =  Khwa'da,  Khwa'r. 
35.  Zaghlun  =  Ghazla'na,  GhazhJn. 
36.  Dargai  =  ZARGAr,  Dargi. 
37.  Ghundamarai  =  Gundamabai. 
38.  GnwAND  =  GuND. 

39.  Pla'nzhara  =  Pla'ngzhara.  _ 
40.  SURMASTAILI  =  SuRMASTA'LI. 
41.  Baia'nai  =  Bia'ki. 
42.  Sandar  Khe'l  =  Sanzar  Khe'l. 
43.  To'R  Khaize'  =  To'r  Khaide'. 
44.  Cho'tia'li  =  Cho'ta'lai. 

45.  Bo'ri  =  Bo'eai,  Bo'rai. 
46.  Lashtai  =  Lastai,  Lashtkai. 

47.  Waria'gai  =  Waria'gai,  Uria'gai,  Attria'gai.  . 
48.  Hanumba'r  =  Anuba'r,  Anumba'r,  Hanuba'b. 
49.  MtJLTAT  =  Murtat. 

50.  LtJNi  =  Lo'nai,  Lunai. 
51.  La'kai  =  La'ki. 
52.  Tsamaulang  =  Chimalang,  Chamalanq,  Chajxaulang,  Cha- 

ma'lang,  Cha'malang. 
53.  Alab  =  A'lip. 
54.  Soba'u  =  Soba't. 

55.  Bagha'wa  =  Bagha'o,  Baghawwa'b. 
56.  Vata'kri  =  Wata'kari. 
57.  ZaRKUa'n  —  ZWARKHAN. 
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58.  To'e  Tsappae  =  To'b  Tsuppki.* 
59.  Paste'  =  Pasto'. 
60.  Manzaeai  =  Mtindakai. 

The  frequent  recurrence  of  certain  names  on  the  map  leads  to  the 
supposition  that  many  of  them  are  merely  descriptive  and  on  examination 
the  meanings  of  a  great  portion  become  apparent,  the  descriptive  words 
having  changed  very  little  on  becoming  names  of  places. f  And  though  it 
is  always  treading  on  dangerous  ground  to  give  derivations  of  place  names, 
I  think  the  following  are  worth  hazarding : 

1.  Tangai  means  a  gorge  or  pass,  so  Spir  Tangai  would  be  the  White 

Gorge  (Spib  for  Spin)  and  Ti5r  Tangai  the  Black  Gorge  (Tun  for  To'r.) 
2.  Ghtjnp  is  round,  globular  and  the  Ghund  Peak  would  mean  the 

Hound  Hill,  and  Mt.  Stjrghwand  the  Eed  Round  Hill.  Again  Ghunda  is 

a  detached  hill  and  Ghundamarai  is  Adam's  apple  in  tlie  tIn-oat,  and  as 
applied  to  a  village  would  mean  the  village  by  the  round  detached  hill. 

3.  Lwa'ra  means  hilly  and  as  applied  to  a  valley  would  signify  the 
hilly  or  upland  valley. 

4.  Chor  means  a  ravine  or  water  furrow  and  is  applied  to  a  steep- 
banked,  stream  in  the  Pisliin. 

5.  Sire'  Khila  would  be  the  Inn  or  Caravanserai  Fort.  It  was  the 
old  rendezvous  of  the  Hart5n  Tarins  in  the  Pishin.  This  is  probably  also 

the  meaning  of  Zara  Khila  in  the  Pishin. 

6.  The  Gaz  Hills  might  mean  the  Long  Hills  fromji^  a  yard-measure 
or  the  Tamarisk  Hills  from>c  a  tamarisk. 

7.  MzARAi  means  a  particular  kind  of  reed  and  is  applied  to  a  river, 
a  valley,  and  some  marshy  springs  and  the  hills  near  these  last. 

8.  Suekha'e  is  the  Red  River. 
9.  Zarghun  means  green,  verdant,  fresh  and  is  applied  to  a  range  of 

mountains  covered  with  forest  in  the  heights  and  to  a  village  by  a  stream. 
10.  LtJR  means  Upper  and  Kuz,  Lower,  when  found  in  composition 

with  place-names.  LoVe'  and  Lo'  mean  Greater  :  Ktjchhai  and  Kaun, 
Lesser. 

11.  In  Mehtarzai,  Mehtab  is  Persian  meaning  "  master,  ruler." 
Mehtaezai  would  mean  the  Ruling  Clan. 

12.  Ghwazh  means  a  sluice  and  also  the  ear,  and  is  foimd  applied 
to  a  stream  and  a  range  of  the  hills,  the  Spin  Ghwazh,  (?)  the  White  Ear 
Hills.    Zhwazh  means  the  murmuring  of  a  brook  and  may  be  the  deriva- 

*  A  corruption  of  'KkiA  Chtjppiii  the  Beloch  name  for  the  same  place  ■with  the 
same  meaning,  viz.,  Black  Rock.  Thus  Trikh  Kukam  is  called  also  So'k  Kuram,  which 
has  the  same  meaning,  Salt  Springs. 

t  I  do  not  here  refer  to  such  purely  men's  names  as  Habibullah,  Khijshdil 
Khan,  transferred  to  the  villages  owned  by  the  persons  of  these  names. 
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tion  of  the  river  name,  whence  perhaps  also  Zuizha  Tangai  (?)  the  Kip- 
pling  Pass. 

13.  Mt.  Kand  may  derive  its  name  from  Kaitd  a  chasm  or  Kandai 
broken  ground. 

14.  Mt.  PiL  from  its  fancied  resemhlance  to  an  elephant,  Pil  or  Fil. 

15.  Shaban  Ka'ee'z  and  Shabak"  occurring  two  or  three  times  and 
once  as  She'rin,  are  probably  for  Suiri'n,  sweet. 

IG.  SuR  or  SuBAl  is  red  and  is  met  with  in  several  words.  Surai 

also  means  a  passage  and  the  so-called  Surana'ri  Pass  (the  Subai  Pass  of  niy 
maps)  is  for  Subai  Narai,  the  Slender  Passage.  Cf .  also  La'ndai  Subai  (?) 

the  Lower  Passage.    Mo'iMAND  Saea'i  (?)  tlie  Momand's  Passage. 
17.  The  word  Ghbabg,  as  in  Oghbabg,  Ikhbarg,  Ihgbabg  and  in 

the  plural  forms  Ghobabgai  and  Oghbargai,  occurs  several  times.  It 
means  the  flat  land  between  two  hills,  and  upland  valley  :  also  double,  two, 
twins.  In  which  latter  sense  it  is  probably  used  when  applied  to  hills. 
And  hence  also  Naraighbabg  Hills  may  mean  the  Narrow  Valley  Hills. 

18.  Ro'd  means  merely  a  river  :  Ko'dba'b,  a  valley  stream. 
19.  KsHAi  means  in,  between,  etc.  and  Ksuo'i  Kabez  might  mean 

the  Middle  Karez. 

20.  KiiWARA  is  probably  for  Khwara,  a  sandy  stream-bed,  as 
several  such  beds  debouehe  into  the  Snoa  valley  at  the  spots  so  named. 

21.  Sagae,  Seaghab,  Saeghae,  Suegiiar  all  common  names  mean 
the  lied  Hills  (Sue  +  Guar).  So  the  Sagabbahd  Pass  would  be  the  lied 
Hills  Pass. 

22.  SuEKAi  Zangal  is  the  Eed  Forest. 

23.  Daegai,  a  very  common  name,  is  the  plural  of  Daega,  a  copse,  a 
place  where  trees  and  brush-wood  grow  together.  Daega  also  means  a 
shrine  and  this  may  account  for  its  application  to  villages. 

24.  GuRKiiAi  is  applied  to  a  mountain  stream  and  its  defile  and  may 
mean  rattling,  noisy,  as  Garkai  is  the  rolling  of  a  carriage  and  Gaekanda 
a  rolling  stone  from  a  mountain, 

25.  Zawar  or  Ziiawab  (Zawar)  is  a  slope,  declivity.  Lwar  Zwar  is 
uneven  ground.    Zhawar  also  means  a  deep  or  hollow  place. 

20.  UsH  or  Ukh  is  the  camel.  The  Ush  Pass  means  the  Camel's 

Pass,  and  the  Ukkmughdai  Pass  the  Camel's  Mouth  Pass.  (Uku  +  Makh). 
27.  UzuDo,  the  name  of  a  peak,  is  apparently  the  plural  of  Uzild, 

U'zHD  and  U'kd,  long,  lengtliy,  stretched  out. 
28.  Tsa'ru  Peak  =  ?  the  Look-out  Peak. 

29.  The  Mo'sAX  Pass  may  derive  its  name  from  Mo'sai,  a  child's 
marble,  a  round  stone,  or  from  Mo'zi',  troublesome. 

30.  KiVCiE  is  the -cultivation  by  a  stream-bed  and  is  seen  not  only  by 
itself  as  a  name  for  a  stream,  a  village  and  a  hill,  but  constantly  in  compo- 
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sitiou,  as  I'sap  Kach,  Esau's  Plot,  Ta'zi'  Each,  Greyhound  Plot,  Ko'sh 
Kach,  Crooked  Plot,  Waria  Kach,  the  Free  Plot,  Sue  Kach,  the  Eed 
Plot,  ZAGAJ^f  Kach  (?)  the  Eough  Plot. 

31.  Sho'ji  which  coustaiitlj  appears  as  a  name  is  probably  for  Sho'iia 
or  Kho'ea,  saltpetre,  nitre :  a  common  property  of  the  soil  along  the 
route.    It  appears  again  in  So'k  Kuraii,  the  Salt  Springs. 

32.  ShjSTa'  Khokai  occuring  as  a  synonym  for  Shnagha'l,  a  village 
name,  would  mean  a  Mastic  Eater. 

33.  Tei'kh  is  salt,  bitter,  and  appears  in  Teikha'dagh,  the  Salt  Hill- 
side, if  Da'gh  is  for  Ta'k,  or  the  Salt  Plain,  if  Da'gh  is  for  Da'g  :  and  in 

Tei'kh  Kuram,  the  Salt  Springs. 
34!.  Chappae  or  Tsappae,  a  corruption  of  Hind.  Chhappae  a  thatch- 

ed roof  appears  as  a  hill  name  in  Mt.  Chappae  and  in  To'e  Tsappae,  the 
Black  Eoof,  a  hill  in  the  Han  Pass.  Both  peaks  have  rounded  tops.  It  is 
worth  mentioning  here  that  TsAPA  means  a  wave,  billow. 

35.  Chi'nai  is  a  common  village  name  and  is  the  plural  of  CHi'iS"A,  a 
spring,  fountain. 

36.  GuAE,  a  hill,  appears  in  Mt.  Spinskhae,  the  White  Hill :  Spe'ea- 
GHAE  Hills,  the  Grey  Hills:  Tang  Ghae,  the  Narrow  Hills.  Zhae, 
appearing  in  several  hill  names,  is  probably  for  Ghae  :  Zhaepitati  Peak, 

the  Sunny  Peak,  Pla'nzhaea  Hills,  the  Broad  Hills  ;  Zhaetjband  Peak, 
Hills  End,  is  given  to  the  last  hill  of  a  line  in  the  Sho'e  Valley. 

37.  IspiEA  Ra'gha,  the  Open  Meadow  (Sparai  +  Ra'gh)  ;  the  place 
is  an  open  spot  near  Mt.  Ma'zhwo.  Sparai,  open,  also  turns  up  once  or 
twice  as  Sapueai. 

38.  Mt.  SuELo'  (?)  the  Eed  Tablet. 
39.  Tang  To'e  Peak,  the  Narrow  Black  Peak. 
40.  SuETAK  Peak,  the  Eed  Precipice. 

41.  Male'wa  Peak  (?)  The  Camel  Sack  (Malav). 
42.  La'ndai  Peak,  the  Lower  Peak. 

43.  Pla'n  Springs,  the  Wide  Springs. 
44.  Khum'  Hills,  the  Bloody  Hills. 
45.  Shaka'ee'z  (?)  The  Back  Karez  and  Jalka'ee'z,  the  Thorn  Kar^z  ; 

two  villages  near  each  other  in  the  Bo'eai  valley.  Shaea'be'z  occurs  twice. 
46.  KuTSA  or  Kucha  Valley  means  perhaps  the  Little  Valley. 

47.  Tsa'han  Wells.  Tsa'han  is  the  plural  of  Tsa',  a  well,  pit.  The 

word  appears  again  as  Uchsaha'n  Springs.  (?)  The  Upper  (uj)  Springs. 
48.  Ba'ghu  To'e  Peak  (?)  The  Black  Bogie.  Ba'gu  is  a  bugbear,  bogie. 
49.  Ba'la  Dha'ka  (?)    The  Upper  Plain  (da'g). 
50.  Hanokai  is  probably  a  diminutive  of  Han,  the  two  passes  being 

near  each  other. 
51.  Toguai,  a  river  name,  is  Turki  for  a  reedy  plain. 
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In  a  former  paper  in  tliis  Journal*  I  remarked  that  a  village  may  be 
called  by  sis  different  names  by  guides,  those  thoroughly  acquainted  with 
tlie  locality  would  recognise  it  by  any  one  o£  them,  others  less  well  acquainted 
will  only  know  it  by  some  of  them.  Thus  a  village  may  be  called  (I)  after 
the  district  or  tract  of  land  in  which  it  is  situated.  TAKHT-l-PtJL  is  such  a 

name,  Mel  Manda.  is  another  ;  villages  10  miles  apart  are  called  Takht-i- 
piJl  and  Mel  Manda  simply  because  they  are  situated  in  the  tracts  so 
called,  (2)  It  may  be  called  after  the  section  of  the  tribe  which  inhabits 

it,  thus,  Ba'eakzai  ;  (3)  after  the  subdivision,  thus,  Khtjnse'zai  or 
Mohammadzai,  (4)  after  its  late  owner  if  recently  dead,  (5)  after  its 

present  owner,  thus,  Ivala-i-nuk-ud-di'jst  Kda'n  merel}'-  means  NtJE-UD-Di'iT 

Khan's  village,  and  the  owner's  is  usually  the  proper  name  of  a  village,  (6) 
after  its  own  name.  To  give  an  example ;  the  village  marked  Ami'n"  Kala 
in  my  map  of  the  Aiighisa'n  valley  was  named  to  me  as  Ba'Bakzai, 
Muhammadzai,  Ami'n  Khan  and  Lati'f  Kha'n.  Lati'p  Kha'n  is  its 
present  owner  :  Aiii'N  Khan  was  the  late  owner,  Muhammadzai  is  the 
subdivision  and  Ba'rakzai  the  section  of  the  tribe  inhabiting  it.  It  will 
be  easil}''  seen  that  the  more  general  terms  are  known  at  a  distance  and  the 
more  specific  ones  only  in,  the  immediate  neighbourhood  of  a  village. 
Complicated  as  this  system  of  nomenclature  looks,  it  is  natural  enough  in 

a  country  where  the  individual  occupies  such  an  important  place  in  men's 
minds  and  nationality  so  little.  It  is  not  diiScult  to  deal  with  in  practice, 
after  a  slight  knowledge  of  the  country  is  acquired,  but  it  accounts  for  the 
great  apparent  discrepancy  in  names  and  distances  met  with  on  maps  and 

in  routes.  These  remarks  are  true  also  of  the  Tari'n  and  Ka'kae  country. 
Thus  in  the  PiSHiN,  Gangalzai  and  Sha'Hda'd  are  names  for  the  same 

place,  and  so  are  Uettmzai  and  Satad  Sa'lo  and  also  BnrjA'N  Kala  and 
Atjli'a  Kala.  Several  villages  are  called  Beahamzai,  viz.,  Satad  Do'st 
Mohammad,  Sayad  Khama'ndai,  Satad  La'l.  Three  are  called  Lur 

(Upper)  Kha'nizai,  viz.,  Mohammad  Sa'dik,  Vakt'l,  and  La'l  Mohammx\.d 
and  two  Bagabzai,  viz.,  Satad  Alab  and  Satad  Paito  ;  two  Ya'singzai, 
viz.,  Satad  She'rbat  and  Satad  To'ti.  The  more  specific  are  the  malik's 
(or  owner's)  names.  In  the  case  of  the  Beahamzai  villages,  that  of  Do'st 
Mohammad  may  be  called  Beahamzai  proper,  and  the  same  is  to  be 

observed  of  the  three  Ka'kozai  villages  in  the  same  neighbourhood,  one  is 
called  Ka'kozai  and  the  other  two  also  Madat  and  A'ta'  Mohammad. 

On  entering  the  Do'e  valley  the  two  villages  known  in  the  Pishin  by 
several  variations  of  the  word  Anga'ng  or  Ninga'nd  are  found  to  be 

locally  Lur  and  Kuz  Angano,  Upper  and  Lower  Anga'ng.  Names,  however, 
are  more  specific  in  the  Do'f,  and  villages  of  the  same  name  are  distin- 

guished by  the  tribal  name  in  addition,  thus  Tlaeai  (I'sa  Kue'l)  and 
*  Hough  notes  on  tlio  Distribution  of  tlic  Afghan  Tribes  about  Kandabdr.  A^ol. 

XLVIII,  pt.  I,  1879. 
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Tlauai  (Mehtahzai).  In  the  Bo'rai  valley,  however,  Wazia'gai  and 
Khankai  seem  to  be  general  names  for  groups  of  villages  and  we  have 

two  MuES  and  two  Waha'es.  In  the  wilder  parts  names  become  more 
general  and  merely  descriptive,  everything  in  the  neighbourhood,  valley, 
river,  village  and  hills,  all  being  known  by  the  same  name.  Such  are, 

O'bushtkai,  Khwa'ra,  Chimja'jst,  Kach,  Baii'ktai  in  the  Sho'h  valley, 
and  in  still  wilder  regions  Nangait^na,  To'pobaegh,  Tki'eh  Kuram, 
TsAMAULANG  and  Ba'la  Dha'ka.  Towards  the  Beloch  Border  double 

names,  the  Patlian  and  the  Beloch  are  met  with,  as  To'r  Tsappau  and 
Ka'li'  Chuppri,  both  of  the  same  meaning,  the  Black  Hill :  and  Ba'hait 

Ktjnd  (Pathan)  =  Batsti'wa'la'  Kach  (Beloch). 
Some  names  are  corruptions  and  abbreviations  ;  such  as  Satad  Sa'lo  and 

Sa'tad  Attj  probably,  and  perhaps  Skan  and  Iskan  for  Alexander  (Iskan- 

dar)  :  Ajji'  for  Ha'ji'  :  Sama'lzat  for  Isma'ilza'i  :  Brahamzai  for 
Ibra'iiimzai :  A'ltp  and  Alab  for  Halab  (Aleppo):  and  i^erhaps  Sopa's- 
zAi  for  Isfaha'nzai. 

■  In  places  there  seems  to  be  a  tendency  to  call  villages  after  the  names 
of  celebrated  places,  thus  we  have  Di'lai,  La'ho'r  and  Multat  in  the 
Bo'rai  valley. 

Before  leaving  this  point  I  would  remark  that  across  the  Beloch 

Border  in  Ba'rkho'm  (or  Ba'rkha'n)  a  similar  if  not  a  greater  confusion 
of  nomenclature  exists.  Thus  the  place  called  Litga'ri'  Ba'rkha'n  is  also 
called  Bangala'  :  Hasni'  Ko't  =  Ta'nkiii  Shahb  :  Cha'he'st  =  Ba'btjl 
Kha'n  ka  Ko't  or  Shahr  :  Na'ndha'  =  She'kh  Ko't  while  all  the 

Na'har  villages  are  sometimes  grouped  as  Na'har  Ko't,  and  finally  the 
valley  itself  is  variously  called  Ba'rkho'm,  Ba'bkha'n,  Luga'ri  Baekhan, 
LtiNDi'A'if  and  Kaho. 

Having  now  explained  as  far  as  possible  the  reasons  why  the  nomen- 

clature of  travellers*  along  the  same  route  in  ALfghanistan  should  differ 
so  greatly,  and  in  order  to  clear  the  way  for  future  students  of  this  parti- 

cular route,  I  close  this  paper  by  a  comparison  and  identification  of  names 
found  in  the  journals  of  other  travellers  with  those  to  be  found  in  my  maps. 

Included  among  these  are  the  nomenclature  in  Capt  Holdich's  plane-table 
sketch-map  of  the  Route  and  in  the  Quarter  Master  General's  Depart- 

mental sketch-map,  and  also  the  names  given  in  Major  Waterhouse's  paper 
in  this  Journal. t 

*  Capt.  Heaviside  remarks  on  the  difficulty  of  obtaining  Afghan  names,  in  Major 
Waterhouse's  report,  pp.  53.    J.  A.  S.  B.  Vol.  XVIII,  pt.  II,  1879. 

t  The  works  referred  to  in  the  comparison  are  Notes  on  the  Survey  Operations 
in  Afghanistan  in  connection  with  the  Campaign  of  1878-9  by  Major  Waterhouse,  J.  A. 
S.  B.  1879.  Mackenzie's  Routes  in  Asia,  Sec.  II,  Afghanistan.  Iilacgregor's  Gazetteer, 
Afghanistan,  Leech's  Route  :  Dera  Ghazi  Khan  to  Kandahar.  Lumsden's  Mission 
to  Kandahar.  A  more  detailed  identification  of  the  names  along  the  route  ■will  be 
found  in  the  appendix  to  my  paper  in  the  J.  R.  G.  S.  above  referred  to. 
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A  comparison  of  the  names  to  be  found  on  the  three  latest  maps  of 
this  route,  namely,  those  of  my  own,  Capt.  Holdich,  and  the  Quarter- 

Master  General's  Department,  will  complete  my  observations. 

From  tlie  Pisliin  eastwards. 

Temple. 

Kadawei  Valley 

Kno'jA  Amea'n  Hills 
Khwa'ja  Ambast  Peak 

Kala  Abdullah  Kha'n 
Gwa'ja  Pass 
Tas-gai 
Kno'jAK  Pass 
Abambi 

Kahamdil  Kha'n 

Badwa'n 

Turkhe'l 
Brija'n  Kala 

Satad  Salo  I 
Uetjmzai  j 

Sha'hda'd  'i 
Ganqalzai  j 
Ajabzai 

Satamzai 

Alizai 

E.  To'ghai 
E.  MtrzABAi 

Sopa'nzai 

Bbahamzai 

Ma'likai 
Bagabzai 

Sama'lzai 
Satad  Pact 

Noa'  Ba'za'b 
Manzakai 

KnA'NIZAI 
SnE'KHA'LZAI 
Knu'sHDiL  Kela'it 

E.  Barso' 
MA'LIJiXA'fi 

Holdich. 

Kadanai 

Kho'ja  Amea'st 
Kwa'ja  Amban 
KiLLA  AbDULA 

Gwa'ja Tang! 

Kho'jak 
Abtjmbi 

Ea'mdil  Kha'n 

Budwa'n 
Ttjbkhe'l Maisai  &  PAizf 

Ubamzai 

Gangalzai 

Ajabzai 
Se'mzai 

Alazai 
To'ghai 
MUZABAI 

Ze'bi' 
■  Bbahamz

ai  
) 

Beaitstz
ai  

j 

Ma'lizai 

Baggabzai
 

Sma'lzai 

Saipa'n  &  Saipain 

Manzakai 

Kha'nzai 

Sheikha'ei 
kusiibil 
Baeso 

Ma'ukxa'k 

Quarter-Master  General. 
Kadanei. 

Kho'jeh  Amea'n. 

KiLA  Abdul  A  Kua'!?. 
GWAJA. 

Ko'jAK. 

Abumbi. 

Badwa'k. tuekhail. 

Ajabzai. 
Se'mzai. 

Ali'zai. 

Bagabzai. 
Sma'lzai. 

Saipa'n  &  Pain  Kala. 

Noa'  Ba'za'b. Manzakai. 

Kha'nzai. 

Sheikhaha'ei. Khushdil. 

Baeso'. 
Ma'likya'e. 
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Temple.  Holdich.  Quarter- Master  General. 

Kama'lzai Kama'lzai Kama'lzai. 
Nu'ezai Na'eta'n Na'eia'n. 
Ya'singzai 

A'SIMZAI A'SIMZAI. 

Taei'n 

Tuei'n- 
Tuei'n. Stjeai  Pass 

Stteina'ei Sueuna'ei. 
Anga'ng Anga'nd Ninga'nd. 
E.  Siiekha'b SlTRKnA'B Suekha'b. Mohammad  Shaefi 

Saeia'da  Ka'ee'z Saeea'da  Ka'ee'z. Mt.  KajTO Kttnd 
Kand. 

Mehtaezai Me'teazai Me'teazai. 

Tlabai Talaeai Laeai. 
Mtjeghai 

Muegha' Muegha'. 
Shaean Shiean 

... 

Naei'ist 

... 

Naei'n, 
Balozai  Ka'ee'z 

Balozai BULOZAI. 
Sa'ghai Saegai Saegai. 
SamaVan 

Zemiesta'n Zemiesta'n. 
Kha'wizai  Ka'ee'z Kha'nzai Kha'nzai. 
Shakae Sakkae Sakkae. 

Zaeghu'n  Ka'ee'z Zeegtj'n  Ka'ee'z 
... 

KsHo'i  Kabe'z 
Ktrso'i Kuso'i. E.  Ro'd 
To'gai To'gai. 

Gwa'l 
Gwa'l 

Gwa'l. PlSHIN PiSHIN Pe'shi'n. 

Mt.  Takatu' 

Takatu' 

Ta'tucka. 

W0CHAE:HIiA TuEA  Kala ... 
UKHMtTGHDAI  PasS Okhmtjkhzai Uchmuchzai. 

E.  ZADtr'N ZEEDU'lSr. 
.^madtj'n 

Amadu'n Amadu'n. Mt.  Zaeghu'n 
Zeeghtj'n Zeeghu'it. Ka'k  IE Ka'kite. Ka'kur. 

I'SAP  Kach YirstrF  Kach YusAE  Kach. 
TJsH  Pass 

TJshta'ea XJshta'eah. 
Mt.  Mazhwo Mashkwae Mashkwae. 

Sl'E'zHAlSrDAI SpE  ZAJSTDAI Spe'zandai. 

ISPIEA  EaGHA (  Spieaeagha  I 
(  Spieaegh  ) Spieaea'ghah. 

Mt.  Spinskhae Spinskhae. 
Dtjmar Dtjmae 
Mt.  SuEGHrWAND SUEKAND 

Zeegu'jst. 
Zho'b  Valley 

Zho'b 
Zho'b. 
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Temple. xiOiCllCil. 

Nangalttna  Tass 
IVl  U  M  A.JN  JJ  OAK  A  X /        xVJLU  MAJNJJU'AX 
Mo'MAIfB  ^ 
O't^ttshtttat O'boskoi 

C  himja'w 
Chimja'n Pa'lkai  Pass 
Pa'lki' Warghas Weegtjs 

Hindu  Ba'gh Hindu  Ba'gh 
GUEMAI 

GUEMI' 
Mt.  Matkhilae Mashkhilae 

Mt.  Sta'jgai Sia'sgai 
Daegai Daegai 

China'li China'li 
Stjngaltj'n 

Shundlu'n Ka'sai  Hill Mana'ea Kach Kats 

Baia'nai Bia'ni Sarkai  Zangal Skaijangal 

Ninga'nd 
Nimga'n Ghobaegai  Hill 

GoBAEGl' Smalan Smalan 
SiNZAWAI 

Singa'vi 
Shinle'z 

SiNGLAZE 
ijA(jHA  W a A  r'  TT  A  f\ 

T  \  T  TT  A  't>T?''7 U  AliliA  iviii  Zi 
Sir  A  1  ̂   A  TyT? iOxlAilii.A  Ivili  ct 

To'e  Khaize'  Hills 
(  T^TTTjr*  A  T"\r"\rT 

(  Daemangaeh 
JjAbliTAI 1  1  A  QTTfF  A  T 

V  V  ARIA  GAI U  ItLAoGAi 
Zangivva  L ^  I  "Wr*  TTH7  A  't ZjAJN  GIWA  J_i 

KnANKAI 
t     Ta  /^ATTT"  A  T 1  IVUiNJvAi 

(  Chaplai 
IIo'dliV KUDISAI 

Natgivxa'la Malaixam 

La'ho'e La'hoe 

Di'lai Delhi 

Mu'ltat MUDDUK 
Daegai Daegai 
Shabozai Shabozai 
Suaean 

Sho'ea'n 

Qucirter-Mcister  General. 

Mamanagi. 

O'boskoi. 

Chinja'n. 

PA'liKl'. 

Hindoo  Ba'gh. 

GuEMi'. 
Mashkilae. 

Sia'sgai. 

Daegai. 
Chinalt. 

Shu'n  Lu'n. 

Mana'ea'. 
Kats. 

Bia'ni. 
Skaijangal. 

Ninga'n. 
GOBAEGl'. Smalan. 

Sanja'ti. SiNGLAZI. 

Bagha'o. 
Ka'ee'z. 

Shahka'ee'z. 
duegunnx. 

LUSHTAI. 
Ueiagai. 

Zangiwa'l. KONKAI.  ) 
Chaplai.  I 

Malaian. 
Lahoee. 
Delhi. 
MUDDUH, 

Daegai. 
Shabozai. 

Shoea'n.  . 
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Temple. Holdich. Quarter-Master  General. 

BAEMrNAI  { Baeanmai  '> Ba'memai  ) 
Bamemai. 

Da'io'b 
Daltj'e 

Dalub. 

Saghaeai 

Sagee' Sagee'. 
China'  Ko't 

Chinna Chinna. 
Kachai Katsai Katsai. 

Kai^a' 
Khana KnANA. 

Each Kats Khas. 
SnABAN Shoean. 

Sha'ba'n 
Shamuelak Shamaelak. 

Katjn  Waha'e 
Awaha'e 

Awa'hab. 
Ktjku KnEu KnuBU. 

Hantjmba'b Aniimba'e 
Anambae. 

Gadiwa'e Gadba'e 

Gadbab. 

Sabghae  Peak Tatei Tataei. 

Lu'jsri ■  Lu'ni Lu'ni. 

Shaugwa'l 
Shahgolai Shahgolai. 

Tei'kh  Ktjbam Teekh  Ktieam Teekh  Kueeam. 

Baua Eaha Kehi. 
Tal Tfll Tal. 

Cho'tia'li Cho'tia'li Cho'tia'li. 
Ko'ltj Ko'ltj 

Ko'ltj. 

Beahamzai  Khela't 
Pa'eamzai Ba'eamzai. 

Ma'b  Pass 

Ma'b 
Ma'b 

TSAMAFIANG Chama'lang Chama'lang. 
Hanokai  Pass Hannokai Hannakoi. 

Ba'la  Dha'ka Ba'lada'ka Ba'llada'ka. 

MiTTHi'  KhTJ'i'n 
HAJSTKtr'A Hanku'a. Han  Pass Han Han. 

Ja'ndhba'n  Hills Ja'nbea'n Ja'ndea'n. 

Cho'b  Taeap 
•  •  • Cho'b  Ki'  Tap. 

Ba'han  Kund 
Ba'hanwa'la'  Kach. 

CnAPAE  Hills Chapae Chapae, 
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On  the  Suryaprajnapti. — By  Du.  G.  TiirBATTT,  Principal,  Benares  College. 

Part  II. 

{Continued  from  p.  127.) 

Although  ancient  Indian  astronomy  was  cliieflj  interested  in 
the  moon  and  although  the  greater  part  of  the  Surjaprajnapti  treats 
of  her,  especially  of  the  places  she  occupies  at  different  times  in  the 
circle  of  the  nakshatras,  a  detailed  connected  account  of  her  motions 

is  not  given  anywhere,  and  we  must  combine  the  hints  we  meet  with 
here  and  there,  in  order  to  understand  the  theory  by  which  the  old  tirthan- 
karas  tried  to  explain  to  themselves  her  motion.  In  doing  this  we  are 
of  course  greatly  aided  by  the  full  and  unambiguous  account  given  of  the 

sun's  motion,  since  it  will  not  be  presuming  too  much  that  the  theory 
which  had  been  applied  to  the  one  luminary  would  be  applied  to  the 

other  one  also.  As  we  have  seen  above,  the  sun's  daily  apparent  motion  is 
regarded  to  be  his  true  one  and  considered  to  take  2)lace  round  Mount 
Meru  ;  his  yearly  motion  is  the  consequence  of  his  moving  more  slowly 
than  the  stars  ;  his  motion  in  declination  is  the  result  of  his  describing 
round  Mount  Meru  circles  of  varying  diameter.  All  this  is  applied  to  the 
moon  too.  The  moon  describes  (or  the  two  moons  describe)  circles  round 
Mount  Meru  at  the  height  of  eight  hundred  and  eighty  yojanas  above  the 
earth,  so  that  her  place  is  eighty  yojanas  above  that  of  the  sun.  She  moves 
slower  than  the  stars  and  slower  than  the  sun  ;  while  the  latter  describes 

during  one  yuga  1,830  (or  strictly  speaking  915)  circles,  the  moon  describes 
only  1,768  (or  again  on  the  assumption  of  two  moons  884)  such  circles  ; 
the  difference  of  the  two  numbers  =  62  indicates  the  number  of  times  the 

moon  enters  into  conjunction  with  the  sun.  During  the  same  period,  viz., 

the  quinquennial  yuga,  the  moon  completes  sixty-seven  sidereal  revolutions. 

Each  of  these  revolutions  is,  analogously  to  the  sun's  revolutions,  divided 
into  two  ayanas,  an  uttarayana  and  a  dakshinayana,  according  as  the  moon 
is  proceeding  towards  the  north  or  the  south  (of  the  equator  as  we  should 
add).  In  reality,  it  is  true,  the  motion  of  the  moon  is  much  more  compli- 

cated, as  it  is  not  only  oblique  to  the  equator,  like  the  ecliptic  in  which  the 
sun  is  moving,  but  also  inclined  to  the  ecliptic  itself  at  an  angle  of  about 

5°,  while  moreover  at  the  same  time  the  points  in  which  the  inoon's  path 
cuts  the  ecliptic  are  continually  receding.  One  of  the  consequences  of  the 
revolution  of  the  nodes  did,  as  we  shall  see  below,  not  escape  the  observation 
of  the  author  of  the  Suryaprajiiapti,  but  he  was  manifestly  vinable  to 
account  for  it  by  a  modification  of  his  theory.  According  to  him  the  moon, 
like  the  sun,  simply  describes  concentric  circles  round  Mount  Meru,  sonie- 

z 
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times  approaching  it  sometimes  receding  from  it.  While,  however,  the  period 

of  the  sun's  progress  from  and  towards  Mount  Meru  comprises  one  year — 
the  time  which  the  sun  employs  in  arriving  again  at  the  same  star — the  cor- 

responding period  of  tlie  moon  embraces  one  nakshatra  month  =  27  days, 
9  ff  muhurtas.  From  this  it  is  easy  to  find  the  number  of  the  circles  the 
moon  describes.    She  performs  during  one  yuga  1,7G8  complete  revolutions, 

consequently  during  one  nakshatra  month  '^'^^  =  26  ̂  revolutions,  and 
67  67 
13 

during  one  ayana  or  sidereal  half  month  13  ~   revolutions.    The  moon 67 

therefore  proceeds  towards  the  north  during  the  time  which  she  wants  for 13  . 

describing  13  —  circles,  and  after  that  she  proceeds  towards  the  south  for 

the  same  length  of  time.  From  this  it  follows  that,  while  the  sun  has  184 

diffei'ent  circles  to  describe,  the  moon  has  fifteen  such  circles  only.  At  the 
beginning  of  the  yuga  she  leaves  the  outermost  circle  and  begins  her  utta- 
rayana,  describes  the  thirteen  circles  intermediate  between  the  outermost 
and  the  innermost  ones  and  enters  into  the  fifteenth  (innermost)  circle, 13 

through      parts  of  which  she  passes.    After  that  the  sidereal  half  moon 

has  elapsed,  and  the  moon  has  to  retrace  her  steps  towards  the  south.  She 
therefore  leaves  the  innermost  circle  unfinished,  returns  into  the  next  one, 
passes  again  through  the  13  intermediate  circles  and  enters  into  the  15th 13 

(outermost)  circle.    After  she  has  passed  through  —  parts  of  the  latter, 

the  sidereal  half  moon  is  again  over  and  the  progress  towards  the  north 
recommences.  Thus  the  moon  moves  in  15  circles  of  different  diameter, 

but  only  13  she  passes  through  in  their  entirety  while  a  fractional  part 
only  of  the  two  exterior  circles  are  touched  by  her.  We  have  seen  above 
that  the  vikampa-kshetra  of  the  sun,  i.  e.,  the  extent  to  which  the  sun 
moves  sideways  in  his  northern  and  southern  progress  is  estimated  at  510 

48 yojanas  (  =  183  x  2  — ;  the  latter  quantity  being  the  amount  of  the 61 

daily  vikamj^a)  ;  the  vikampa-kshetra  of  the  moon  is  estimated  at  nearly 
53 

the  same  amount,  viz.,  509  —  yojanas  (it  has  been  already  remarked  that 

the  inclination  of  the  moon's  path  to  the  ecliptic  is  not  known  to  the  Surya- 
56 

prajnapti).    Tlie  diameter  of  the  moon  herself  is  estimated  at  —  yojanas, 

the  interval  between   consecutive   circles   described   by   the   moon  at 
30  4  .  ,  ^  ...  25 

35  H         +   yoianas  :  the  sum  of  these  two  quantities  is  36  +  — bi       7  X  61  61 
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4 
+  — -,  which   multiplied   bj   14,   gives  the  above  stated  amount /   X  0  J- 

53\ 
as  the  whole  vikampakshetra  during  one  lunar  half  month. 

Here — as  likewise  above  with  reference  to  the  sun — the  Suryaprajiiapti  does 
not  directly  sj^eak  of  the  diameter  of  the  moon,  but  of  the  measure  of  the 
breadth  of  the  circle  described  by  the  moon  ;  but  the  two  things  come  to 
the  same.    The  manner  in  which  the  moon,  after  having  completed  one  of 

lier  cii'cles,  passes  over  into  the  next  one  is  not  expressly  detailed  ;  we  must 
imagine  it  similar  to  that  of  the  sun. 

In  connexion  with  this  account  of  the  moon's  motion,  the  Siiryapra- 
jnapti  enters  into  a  curious  calculation,  of  no  practical,  and  it  can  hardly  be 
said  any  theoretical  interest,  which,  however,  may  be  mentioned  here  as  a 
specimen  of  the  accuracy  with  which  the  system  is  worked  out  into  its 
minutest  details.    The  question  is  raised  :  what  circles  are  common  to  the 

sun  and  moon  and  how  far  are  those  of  the  moon's  circles  which  belong  to  the 
sun  also  touched  by  the  latter  ?    As  the  moon's  circles  are  elevated  above 
those  of  the  sun  by  the  amount  of  eighty  yojanas,  strictly  speaking  not 
any  circle  is  common  to  both  ;  common  to  both  are,  however,  said  to  be 
those  circles  of  the  moon  which  when  projected  uj^on  the  plane  in  wliich 
the  sun  describes  Ijis  circles  partially  or  entirely  coincide  with  the  latter. 

The  vikampa-kslietras  of  the  two  being  nearly  equal,  while  15  circles  of  the 
moon  correspond  to  184  circles  described  by  the  sun,  the  consequence  is 

that  the  by  far  greater  portion  of  the  sun's  circles  do  not  coincide  with  the 
moon's  circles,  but  fall  into  the  wide  intervals  separating  the  latter,  one  from 
another.    Thus  for  instance  the  first  (innermost)  circle  of  the  sun  coincides 
with  the  first  circle  of  the  moon,  so  that  when  both  luminaries  move  in 

their  innermost  circles  their  distance  from  JMount  Meru  is  equal ;  only  the 
g 

circle  of  the  moon  overlaps  that  of  the  sun  by  —  yojanas,  this  being  the 

difference  of  the  breadth  of  the  circles  described  by  the  two  (of  the  diame- 
ters  of  the  two  bodies).    The  next  twelve  circles  of  the  sun  all  fall  into 
the  interval  between  the  first  and  the  second  circle  of  the  moon  ;  for  this 

8  38 

interval  (plus  the  overhipping  ~^  of  the  first  circle)  amounts  to  35   +  ̂  
4 

+   —  voianas,  while  the  vikampa-kslietra  of   twelve  solar  cii'cles 

27 
amounts  to  33  —  yojanas  on\j.  After  that  two  yojanas  are  occupied  by 

the  interval  between  the  13th  and  the  14th  solar  circles,  and  then  the  four- 

teenth solar  circle  begins,  which  therel'ore  partly  coincides  with  the  second 
lunar  circle.    By  continuing  tliese  calculations  for  all  lunar  circles,  it  is 
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found  that  the  first  up  to  the  fifth  inclusive,  and  again  the  eleventh  up  to 

the  fifteenth  inclusive  are  "  surya-sammisrani,"  i.  e.,  partly  coincide  with 
solar  circles,  while  the  sixth  up  to  tlie  tenth  do  not  coincide  with  solar  circles, 

the  latter  falling  entirely  into  the  intervals  between  the  named  lunar  cir- 
cles. To  reproduce  here  all  the  details  of  the  calculation  would  be  purpose- 

less.— That  the  preceding  account  of  the  moon's  motion  agrees  with  the 
ideas  of  the  author  of  the  Suryaprajiiapti  is  to  be  concluded  from  the  formulas 
given  in  different  parts  of  the  work  for  the  performance  of  certain  calcula- 

tions. Thus  for  instance  the  question  is  raised,  in  what  ayana  and  what  circle 
each  parvan  takes  place,  i.  e.,  how  many  ay  anas  have  elapsed  at  the  different 
times  when  the  moou  enters  into  conjunction  or  opposition  and  in  which 
of  the  fifteen  circles  she  is  moving  just  then.  This  question  is  answered 
by  some  ancient  gathas  quoted  in  the  commentary,  according  to  which  the 

calculation  has  to  be  made  as  follows.  The  constant  quantity — the  'ii'^^Trsj — 
which  is  to  be  used  for  the  calculation  of  each  parvan,  is  equal  to 
4  9 

1   -f  —  +  ,  viz.,  of  one  of  the  circles  described  by  the  moon. 
67       3  L  X  67         '  ^ 

This  quantity  is  of  course  easily  found  by  the  following  consideration.  The 
moon  which  describes  in  one  yuga  1,768  circles  describes  in  one  parvan 

—— —  =  14  —  circles  and  m  one  ayana  Id  —  circles  ;    the    difference  or 
124  31  •'67 

these  two  quantities  is  the  above  mentioned  constant  quantity.  The  rule 

for  finding  the  places  of  the  parvans  is  now  as  follows  :  The  way  accom- 
plished by  the  moon  during  one  parvan  being  equal  to  the  way  accomplish- 

4  9 
ed  during  one  ayana  plus  1  +    —  +   circles,  take  at  first  as  many 

°         ̂        i         ̂   67       31  X  67  '  ^ 
ayanas  as  the  number  of  the  parvan  whose  place  is  wanted  indicates,  multi- 

ply then  the  constant  quantity  by  the  number  of  the  jDarvan,  and  if  the 13 

result  exceeds  13       deduct  it  from  this  latter  quantity  (which  subtraction 
13\ 

if  necessary  has  to  be  repeated  until  the  remainder  is  less  than  13  —  )  ; 

as  often  as  this  subtraction  is  performed  as  many  unities  are  to  be  added 

to  the  number  of  ayanas  found  above  and — unless  the  subtraction  leaves 
no  remainder — one  additional  unity  is  to  be  added  ;  add  two  to  the  remain- 

der ;  the  resulting  sum  will  indicate  the  circle  in  which  the  moon  stands 
at  the  parvan.  Regarding  this  latter  jDoint  it  is  to  be  remembered  that 
the  circles  are  to  be  counted  from  the  innermost  circle  when  the  number  of 

the  parvan  is  an  even  one  and  from  the  outermost  circle  when  it  is  an  odd 
one.  To  illustrate  this  let  us  take  one  of  the  many  examples  given  by  the 
Commentator.  Required  the  place  of  the  moon  at  the  fourteenth  parvan. 
Multiply  at  first  one  by  fourteen,  that  means  :  fourteen  ayanas  have  elapsed 
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at  the  time.    Then  multiply  1  +  —  +  —   by  fourteen  ;  the  result 

.   , .       56  126  ,  .      60  2  _  .  . 
IS  14  +  —  +  :r,  t:^  —  1*  +  t:^  +  ̂ Ti  7:j;-    This  is  the  number 07       31  X  67  67       31  x  67 

of  circles  which  the  moon  has  passed  tlirougli  during  fourteen  parvans  in 
addition  to  fourteen  ayanas.    As  this  number  exceeds  the  number  of  circles 

(1
3\
 

viz., 
 
13  — j,  the  latter

  
numbe

r  
has  to  be 

deducted  from  it  and  one  has  to  be  added  to  the  number  of  ayanas.  So 
we  see  that  the  moon  has  j^erforraed  15  ayanas  at  the  end  of  the  11th  parvan. 
The  remainder  left  after  the  above  deduction  shows  the  number  of  circles 

which  the  moon  has  passed  through  in  addition  to  the  15  complete  aj^anas ; 
47  2 

in  our  case  these  amount  to  1  +  — r  +  —■    As  there  is  an  excess 07       31  X  67 

above  15  complete  ayanas,  we  have  according  to  the  rule  to  add  one  to 
their  number,  i.  e.,  the  parvan  takes  place  in  the  sixteenth  ayana.  And 
since  the  moon  enters  at  the  beginning  of  the  ayana  into  the  second  circle 
(the  circles  being  counted  from  the  innermost  as  well  as  the  outermost) 
and  since  in  our  case  the  moon  has  completed  more  than  one  full  circle, 
two  has  to  be  added  to  the  number  of  circles  found  above  in  order  to  obtain 

the  ordinal  number  of  the  circle  in  which  the  moon  stands  at  the  expiration 
of  the  14th  parvan.  The  full  answer  is  therefore  :  the  14th  parvan  takes 

place  in  the  sixteenth  ayana,  in  the  third  circle  (reckoning  from  the  inner- 
47  2         „      .  . 

most  circle),  —  +   of  this  circle  having  already  been  passed 
^'  67      31  X  67  °  ^ 

through.  In  the  same  manner  the  places  of  all  other  parvans  may  be  easily 

found;  the  commentator  gives  the  jjlaces  of  parvan  I — XV;  but  it  would 
serve  no  jrarpose  to  extract  them  here.  What  has  been  given  will  suffice 

to  justify  the  hypothetical  account  of  the  moon's  motion  detailed  above. 
The  question  regarding  the  relative  velocity  of  sun,  moon  and  stars 

•which  is  raised  in  the  15th  book  finds  its  answer  in  accordance  with  the  general 
principles  of  the  system.  The  apparent  daily  motion  being  considered  as 
the  real  one,  it  follows  that  the  nakshatras  travel  faster  than  the  sun,  and 

the  sun  again  faster  tlian  the  moon ;  the  space  passed  through  by 
each  of  these  bodies  during  a  month,  daj^  muhurta,  etc.  is  calculated  and 
exhibited  in  detail  ;  we  need,  however,  only  remember  that  the  sun  describes 
in  one  yuga  1,830  circles,  while  the  moon  describes  only  1,768  and  the  nak- 

shatras— through  whose  circle  the  sun  passes  five  times — describe  1,835. 
From  these  relations  all  special  values  can  be  easily  derived.  It  is  just 

mentioned — no  details  being  given — that  the  jjlanets  (graha)  travel  faster 
than  the  sun  and  the  stars  (tarah)  faster  than  the  nakshatras.  It  is  need- 

less to  discuss  the  former  of  these  two  assertions;  the  latter  is  of  course 
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entirely  indefensible  and  no  reason  leading  to  it  can  well  be  imagined. 

This  is  the  only  time  that  the  stars — excluding  the  nakshatras — are  mention- 
ed in  tlie  Siiryaprajiiapti  as  far  as  we  can  judge  from  the  commentary. 
The  next  point  to  be  considered  is  the  information  the  Suryaprajnapti 

furnishes  with  regard  to  the  nakshatras.  Incidentally  it  has  already  been 
remarked  that  the  number  of  the  nakshatras  is  invariably  stated  as  being 
twenty-eight,  and  that  the  nakshatras  are  as  invariably  treated  as  being 
of  different  extent.    The  particulars  are  as  follows  : 

According  to  their  extent  or,  to  look  at  it  from  another  point  of  view, 
according  to  the  time  during  which  sun  and  moon  are  in  conjunction  with 
them,  the  nakshatras  are  divided  into  four  classes.  Firstly,  those  with 
wliicli  the  moon  is  in  conjunction  during  one  ahoratra  =  thirty  muhurtas  ; 
to  tills  class  belong  lievati,  Asvini,  Krittika,  Mrigasiras,  Pushya,  Magha, 

Purvaphalguni,  Hasta,  Chitra,  Anuradlia,  Miila,  Piirvashadha,  S'ravana, 
S'ravishtha,  Purvabhadrapada.    The  one  ahoratra  for  which  the  conjunc- 2010 
tion  lasts  may  be  expressed  as  ■        muhurtas,  the  convenience  of  which 

expression  will  appear  at  once.  The  second  division  comprises  those  nak- 
shatras which  are  in  conjunction  with  the  moon  for  half  a  nycthemeron  = 

fifteen  muhurtas  =  muhurtas  ;  to  this  division  belong  S'atabhishaj, 

Aslesha,  Bharani,  Jyeshtha,  Ardra,  Svati.  To  the  third  division  belong 
those  nakshatras  with  which  the  moon  is  in  conjunction  for  one  and  a  half 

30 1 5 
nycthemeron  =  45  muhurtas  =  muhiirtas ;  these    nakshatras  are 

TJttarashadha,  Uttaraphalguni,  Uttara-bhadrapada,  Punarvasu,  Yisakha, 
Eohiiii.    The  fourth  division  comprises  one  nakshatra  only,  viz.,  Abhijit,  with 

27  630 
which  the  moon  is  in  conjunction  for  9  —  =   —  muhurtas.    We  see  now 67  67 

for  what  reason  the  time  of  conjunction  has  been  expressed  throughout  in 
sixty-sevenths  of  a  muhurta  ;  it  was  done  for  the  purpose  of  obtaining 

homogeneous  expressions  for  all  nakshatras.  At  the  same  time  these  frac- 
tions furnish  us  with  an  easy  means  for  calculating  the  time  during  which 

the  sun  is  in  conjunction  with  each  nakshatra;  for  five  revolutions  of  the 
sun  occupying  the  same  time  as  sixty-seven  revolutions  of  the  moon,  we 
have  only  to  replace  the  denominator  of  the  above  fractions  by  five.  The 
result  of  this  operation  having  been  turned  into  nycthemera,  we  find  as  the 

expression  for  tlie  time  during  which  the  sun  is  in  conjunction  with  the 
nakshatras  of  the  four  divisions  the  four  following  terms  :  13  days,  12 

muhurtas  ;  6  days,  21  muhurtas  ;  20  days,  3  muhurtas  ;  4  days,  6  muliiir- 
tas. — According  to  the  space  the  nakshatras  occupy  they  are  either  sama- 
kshetra,  occupying  a  mean  (medium)  field  or  apardhakshetra,  occupying 
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half  a  field  or  civyardhakshetra,  occupying  one  field  and  a  half.  There  is 
no  S2:iecial  name  for  the  extent  of  Abhijit. 

In  connexion  with  this  division  of  the  nakshatras  into  different  classes 

according  to  the  space  they  occupy  or  tl\e  time  during  which  they  are  in 
conjunction  with  the  moon,  tliere  is  another  one  referring  to  the  time  of 

the  day  or  the  night  at  which  they  enter  into  conjunction.  This  classifica- 
tion is,  however,  connected  with  considerable  difficulties.  It  is  nowhere 

clearly  stated  on  the  conjunctions  of  what  particular  month  this 
division  is  based  ;  that  such  a  statement  ought  to  have  been  given,  appears 
from  the  consideration  that  the  periodical  month  during  which  the  moon 27 

passes  through  all  nakshatras  comprises  27  days  plus  —  days,  and  that  there- 

fore in  the  second,  third,  fourth,  etc.  months  the  times  at  which  the  moon 
enters  into  conjunction  with  the  single  nakshatras  will  all  differ  from  the 
times  of  the  first  month.  If  for  instance  the  moon  at  the  beginning  of 
the  first  month  enters  into  conjunction  with  Abhijit  in  the  early  morningj 
she  will  at  the  beginning  of  the  second  month  again  enter  into  conjunction 

27  , 
with  it  9  —  muhurtas  later,  that  is,  in  the  cafternoou  and  so  on.  Other 67 

difficulties  will  appear  from  the  following  detailed  reproduction  of  the 

Siirj'aprajnapti's  account  concerning  this  point.  The  nakshatras  are  either 
"  purvabhaga"  i.  e.,  such  as  enter  into  conjunction  with  the  moon  during 
the  forenoon  ;  or  "  paschadbhaga"  i.  e.,  such  as  enter  into  conjunction  dur- 

ing the  afternoon  or  "  naktambhaga"  i.  e.,  such  as  enter  into  conjunction 
during  the  night  or  "  ubhayabhaga"  which  term  will  be  explained  further 
on.  The  nakshatras  of  the  two  first  classes  are  tlie  samakshetras,  those  of 

the  third  class  the  apardhakshetras,  those  of  the  fourth  class  the  dvyardhak- 
shetras.  It  certainly  does  not  appear  why  the  samakshetras  should  enter 
into  conjunction  with  the  moon  during  the  day  only  and  the  apardhakshe- 

tras during  the  night  only  ;  in  reality  there  is  no  connexion  between  the 
extent  of  a  nakshatra  and  the  time  when  tlie  moon  enters  into  it.  Let  us, 
however,  follow  the  detailed  statements  about  each  single  nakshatra.  The 

first  aphorism  of  the  Suryaprajuapti  appears  to  be  "  Abhijit  and  S'ravana 
are  paschadbhaga  samakshetra."    To  this  the  coiumentator  rightly  objects 27 

that  Abhijit  is  neither  samakshetra,  since  it  occupies  only  9  —  muhiirtas  of 

the  moon's  periodical  revolution,  nor  paschadbhaga,  since  at  the  beginning 
of  the  yuga  the  moon  enters  into  conjunction  with  it  in  the  early  morning. 
At  the  same  time  he  tries  to  obviate  these  objections  by  remarking  that 
Abliijit  is  called  samakshetra  and  paschildbhaga,  because  it  is  always  con- 

nected with  S'ravana  to  which  botli  these  attributes  rightly  belong,  or  that 
it  may  be  called  paschadbhaga  witli  a  view  to  conjunctions  other  than  the 
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first  one  wliich  may  take  place  in  the  course  of  the  yuga.  But  these  both 
attempts  at  reconciling  contradictions  are  very  unsatisfactory.  Howsoever 

this  may  be,  the  commentator  goes  on  to  explain  that  Abhijit  and  S'ravana, 
after  having  finished  their  conjunction  with  the  moon,  hand  her  over  to 

Dhanishtha  at  evening  (Ahhijit-sravano  dve  nakshatre  sayam-.=amayad 
arabhya  ekam  ratrim  ekam  cha  satirekam  divasam  chandrena  sarddham 

yogam  yuktah  etavantam  kalam  yogam  yuktva  tad-anantaram  yogam  anu- 
parivartayatah  atmanas  chyavayatah  yogam  chanuparivartya  sayam  divas- 
asya  katitanie  paschadbhage  chandram  dhanishtliayah  samarpayatah).  For 
this  reason  Dhanishtha  also  is  paschadbhaga.  After  having  been  in  con- 

junction with  it  for  thirty  muhurtas  the  moon  enters  S'atabhishaj  at  the 
time  when  the  stars  have  already  become  visible  (parishphutanakshatramanda- 

lavaloke)  ;  S'atabhishaj  is  therefore  naktambhaga.  How  S'atabhishaj 
enters  into  conjunction  at  night,  while  exactly  one  ahoratra  before  Dhanish- 

tha has  been  said  to  enter  into  conjunction  during  the  afternoon,  is  not 

explained.  S'atabhishaj  being  apardhakshetra,  the  moon  remains  in  con- 
junction with  it  for  filteeu  muhurtas  only  and  enters  on  the  next  morning 

into  conjunction  with  Pvirva-proshthajiada,  which  being  samakshetra  remains 
in  conjunction  during  one  whole  ahoratra.  On  the  following  morning  the 
moon  enters  TJttara-proshthapada,  which  therefore  would  be  piirvabhaga. 
But  the  matter  is  looked  at  in  a  different  light,  Uttara-proshthapada  is 
dvyardhakshetra,  i.  e.,  remains  in  conjunction  for  45  muhiirtas.  If  we  now 
deduct  from  this  duration  the  fifteen  first  muhurtas  and  imagine  Uttara- 

proshthapada  to  be  samakshetra,  the  conjunction  of  the  moon  with  it — 
looked  at  as  samakshetra — may  be  said  to  take  place  at  night  and  in  conse- 

quence one — the  real — conjunction  taking  place  during  the  day  and  the 
otl^er — the  fictitious  one — taking  place  at  night  the  nakshatra  is  called 
ubhayabhaga  (idam  kilottarabhadrapadakhyam  nakshatram  uktaprakareua 
pratas  chandrena  saha  yugam  adhigachchhati,  kevalam  prathaman  pancha- 
dasa  muhiirtan  adhikan  apaniya  samakshetram  kalpayitva  yada  yogas 

chintyate  tada  naktam  api  yogo 'stity  ubhayabhagam  avasej'am).  Uttara- 
bhadrapada  remains  in  conjunction  for  one  day,  one  night  and  again  one 
day,  on  the  evening  of  which  the  moon  enters  Revati  ;  Revati  is  therefore 
paschadbhaga.  After  it  has  remained  in  conjunction  for  one  nychtheme- 
ron  the  moon  passes  into  Asvini  at  evening  time.  Asvini  is  therefore  like- 

wise paschadbhaga.  From  it  the  moon  passes  on  the  next  evening  into 
Bharaiii,  at  the  time,  however,  when  the  stars  have  become  visible  and 

night  may  be  said  to  have  begun  ;  Bharanf  is  therefore  naktambhaga. 
Being  at  the  same  time  apardhakshetra,  the  moon  leaves  it  on  the  next 
morning  to  enter  Krittika,  which  therefore  is  piirvabhaga.  On  the  next 
morning  the  moon  enters  Rohinx  which  is  dvyardhakshetra  and,  on  account 

of  that,  ubhayabhaga.    Mrigasiras  which  she  enters  forty-five  muhui'tas 
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later  at  evening  is  paschadbhaga  ;  Ardra  which  enters  into  conjunction 
thirty  mulnirtas  later,  at  the  time  when  the  stars  have  come  out,  is  naktam- 
bhaga ;  Punarvasu  into  which  the  moon  enters  on  the  next  morning,  being 
dvyardha,  is  ubhayabhaga.  Pushya  comes  into  conjunction  on  the  evening 
of  the  following  day  and  is  paschadbhaga  ;  i^slesha  thirty  muhiirtas  later, 
when  the  stars  have  come  out,  and  is  naktambliaga ;  Magha  and  Purva- 
phalguni  into  which  the  moon  enters  on  the  mornings  of  the  two  following 
days  are  piirvabhaga  ;  Uttara-phalguni  which  comes  into  conjunction  on 
the  morning  after  that  is  ubhayabhaga,  because  it  is  dvyardhakshetra. 
Hasta  and  Chitra  enter  into  conjunction  on  the  evenings  of  the  two  follow- 

ing days,  before  night  has  set  in,  and  are  therefore  paschadbhaga.  Then 
again  follows  one  naktambhaga  nakshatra,  viz.,  Svati  which  enters  into 
conjunction  after  nightfall,  and  upon  this  a  dvyardhakshetra  and  conse- 

quently ubhayabhaga  nakshatra,  viz.,  Visakha.  Then  Anuradha  paschad- 

bhaga,  after  this  Jj'eslitha,  apardhakshetra  and  naktambhaga,  remaining  in 
conjunction  from  nightfall  to  the  morning  only  ;  after  this  two  samakshe- 
tra  and  purvabhaga  nakshatras,  viz.,  Miila  and  Purvashaclha.  And  finally 
Uttarashadha,  which  enters  into  conjunction  on  the  morning,  is,  however, 
as  a  dvyardhakshetra,  reckoned  among  the  ubhayabhaga.  It  remains  in 
conjunction  for  one  nycthemeron  and  the  following  day,  in  whose  evening 
the  moon  arrives  at  Abhijit  whence  she  had  started  a  (periodical)  month 
ago. 

The  difficulties  involved  in  all  the  preceding  statements  are  increased 
by  an  assertion  made  in  another  chapter  of  the  Suryaprajuapti,  viz.,  that  no 
nakshatra  always  enters  into  conjunction  with  the  moon  at  the  same  time  of 
the  day.  This  is  indeed  true,  but  it  contradicts  the  preceding  statements. 
It  may  be  that  this  whole  classification  of  the  nakshatras  according  to  the 
time  of  the  day  at  which  they  enter  into  conjunction  with  the  moon  is  a 
remainder  of  an  earlier  stage  of  knowledge,  when  the  periodical  month 

was  supposed  to  last  just  twenty-seven  days  without  an  additional  fraction, 
and  when  it  therefore  was  possible  to  assign  to  each  nakshatra  one  fixed 
hour  at  which  it  entered  into  conjunction  during  each  periodical  revolution 
of  the  moon.  It  is  true  that  actual  observation  would  speedily  have  shown 
the  error  of  such  an  assumption,  but  this  remark  would  apply  to  almost  all 
hypotheses  of  the  Indians  of  that  period,  and  we  may  therefore  suppose 
that  in  this  point  too  the  desire  of  systematizing  prevailed  during  a  certain 
period  over  the  testimony  of  the  eyes.  Later  on  when  the  duration  of  tlie 
periodical  month  had  become  better  known,  the  old  classification  lost  its 
foundation  entirely  and  ought  to  have  been  dropped  ;  but  through  the 
force  of  custom  it  maintained  its  place  and  was  justified  some  how,  although 
not  with  the  best  success,  as  we  have  had  occasion  to  observe  above. 

On  the  places  of  the  nakshatras  with  regard  to  the  moon  we  receive 
A  A 
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the  following  information  (X.  11).    Six  nakshatras,  viz.,  Mrigasiras,  i^rdra, 

Pusbya,  A'sleslia,  Hasta,  Mula  always  stand  to  the  south  of  the  moon  when- 
ever she  enters  into  conjunction  with  them.    Twelve  nakshatras — Abhljit, 

S'ravaiia,  Dhanishtha,  S'atabhishaj,  Purva-bhadrapada,  Uttara-bhadrapada, 
Kevati,  Asviui,  Bharani,  Piirva-phalguni,  Uttara-phalguni,  Svati  always 
stand  to  the  north  of  the  moon.    Seven  nakshatras— Krittika,  liohini, 
Punarvasu,  Magha,  Chitra,  Visakha,  Anuradha — sometimes  stand  to  the 
north  of  the  moon  entering  into  conjunction  with  them  ;  sometimes,  how- 

ever, the  moon  enters  into  conjunction  with  them  "  pramardariipena"  viz., 
in  such  a  manner  that  she  passes  right  through  them.     To  this  class,  the 
commentator  remarks,  some  teachers  holding  an  opinion  different  from  that 
of  the  Suryaprajnapti  add  also  Jyeshtha.    Two  nakshatras,  viz.,  the  two 
Ashadhas  stand  at  the  time  of  conjunction  either  to  the  south  of  the  moon 
or  the  latter  passes  right  over  them.    Both  these  nakshatras  consist  of 
four  stars  each,  two  of  which  are  situated  inside,  viz.,  to  the  north  of  the 
fifteenth  circle  of  the  moon,  while  the  two  remaining  ones  are  placed  out- 

side, viz.,  to  the  south  of  the  same  circle.    Now  whenever  the  moon  enters 

into  conjunction  with  either  of  the  two  nakshatras,  she  passes  right  between 
the  former  pair  of  stars  and  may  therefore  be  said  to  be  in  conjunction 

"  pramardariipena."    Finally  one  nakshatra,  viz.,  Jyeshtha,  always  enters 
into  conjunction  with  the  moon  pramardariipena.    Kegarding  the  relation 
of  the  nakshatras  to  the  fifteen  circles  of  the  moon,  the  following  state- 

ments are  made.    Eight  circles  always  are  "  undeprived"  (avirahitani)  of 
nakshatras.    The  twelve  nakshatras  mentioned  above,  beginning  with  Abhi- 
jit,  are  in  the  first  circle  ;  in  the  third  circle  there  are  Punarvasu  and 
Magha;  in  the  sixth,  Krittika  ;  in  the  seventh,  Eohini  and  Chitra  ;  in  the 
eighth,  Visakha  ;  in  the  tenth,  Anuradha  ;  in  the  eleventh,  Jyeshtha;  in  the 
fifteenth,  Mrigasiras,  Ardra,  Pushya,  Aslesha,  Hasta,  Miila  and  the  two 
Ashadhas.    For  although  the  first  six  of  the  last  mentioned  class  in  reality 

move  outside  the  fifteenth  circle,  they  are — the  commentator  says — so  near 
to  it  that  they  may«be  said  to  be  in  it.    In  order  to  form  a  right  estimate 
of  the  meaning  and  the  value  of  these  statements,  we  must  recall  to  our 

mind  what  has  been  remarked  above  about  the  Suryaprajnapti's  theory  of 
the  moon's  motion.    The  moon  is  supposed  to  proceed  alternately  towards 
the  south  and  the  north  in  the  same  way  as  the  sun  does,  following — as  the 
Siiryaprajiiapti  seems  to  assume — the  same  path  ;  that  she  in  addition  to 
the  movement  in  declination  has  a  movement  in  latitude,  and  that  the  points 
in  which  her  orbit  cuts  the  ecliptic  are  continually  receding  is  ignored, 
theoretically  at  least,  although  it  had  been  observed  that  the  position  of 
the  moon  with  regard  to  some  nakshatras  is  different  at  different  times, 
that  she  sometimes  passes  on  the  north  or  south-side  of  a  constellation  and 

at  other  times  moves  right  through  it.    Now  comparing  the  particulars 
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with  the  information  given  about  the  position  of  the  nakshatrafs  in  the 

Siddhantas,  we  find  that  the  Surj'aprajiiapti  agrees  with  the  latter  with 
regard  to  five  out  of  tlie  six  nakshatras  said  always  to  stand  soutlx  of  the 

moon  (Mrigasiras,  i^rdra,  A'slesha,  Hasta,  Mula),  the  latitude  of  all  of  them 
considerably  exceeding  the  highest  latitude  the  moon  ever  reaches.  The 
case  lies  differently  with  regard  to  Pushya,  which  according  to  the  Siddhan- 

tas lies  in  the  ecliptic,  so  that  it  almost  appears  as  if  the  Pushya  of  the 
Suryaprajnapti  were  an  altogether  different  asterism.  From  among  the 
twelve  nakshatras  said  to  stand  always  north  of  the  moon  ten  (Abhijit, 

S'ravana,  S'ravislitha,  Purva-Bhadrapada,  Uttara-Bhadrapada,  Asvini, 
Bharani,  Purva-Phalguni,  Uttara-Phalguni,  Svati)  may  be  identified  with, 
the  nakshatras  of  the  Siddhantas  whose  latitudes — excluding  Abhijit — vary 

from  9°  to  about  39"  north.  Strange  it  is  only  that  these  nakshatras  occupy- 
ing a  zone  of  about  21°  breadth  are  said  to  be  in  one  and  the  same  circle 

of  the  moon,  and  still  stranger  that  Abhijit  too  is  classed  among  them,  the 

latitude  of  the  latter — if  identical  with  the  Abhijit  of  tlie  Siddhantas — ex- 
ceeding the  latitudes  of  the  other  nakshatras,  with  which  it  is  here  thrown 

into  one  class,  by  about  30°.  The  S'atabhishaj  and  Revati  of  the  Siddhan- 
tas are  situated  in  and  close  to  the  ecliptic  ;  here  too  therefore  we  might 

doubt  if  the  Suryaprajnapti  denotes  by  these  two  names  the  same  stars  as 
the  Siddhantas.  The  remaining  nakshatras  may  be  identified  with  those 
of  the  Siddhantas,  the  latitude  of  none  of  the  latter  much  exceeding  tlie 
greatest  latitude  reached  by  the  moon  ;  a  considerable  margin  must  of 
course  be  allowed  for  the  inaccuracy  of  the  observations  on  which  the  state- 

ments of  the  Suryaprajiiapti  are  based.  Quite  unfounded  is  the  statement 

about  the  moon  alwaj's  passing  right  through  Jyeshtha  ;  it  looks  as  if  it  had 

originated  at  some  period  when  one  of  the  moon's  nodes  had  about  the 
same  longitude  as  that  asterism. 

The  order  of  succession  of  the  nakshatras  is  treated  in  X.  1.  Of 

five  different  pratipattis  regarding  this  point  the  author  details  only  one, 
viz.,  that  one  according  to  which  Krittika  stands  first.  The  author  of  the 

Suryaprajnapti  for  his  part  calls  Abhijit  the  first  nakshatra,  since  accord- 
ing to  his  system  at  the  beginning  of  the  yuga  on  the  day  of  the  summer 

solstice  early  in  the  morning  the  moon  which  is  full  at  that  time  stands  in 

Abhijit.  He  therefore  altogether  abandons  the  principle,  sometimes  fol- 
lowed, according  to  which  the  enumeration  of  the  nakshatras  begins  with 

that  nakshatra  in  which  the  sun  stands  on  the  day  of  the  vernal  equi- 
nox ;  if  he  too  had  chosen  this  principle  he  would  of  course  have  begun 

his  enumeration  with  Asvini.  It  may  here  be  mentioned  by  the  way  that 

the  Suryaprajiiapti  does  not  occupy  itself  at  all  with  the  equinoxes, 
the  name  of  which  is  not  even  mentioned  in  the  whole  work. 

We  now  proceed' to  consider  some  specimens  of  the  numerous  cal- 
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culations,  rules  for  the  performance  of  which  are  contained  in  the  Siirya- 
prajnapti  itself  as  well  as  in  a  great  ntimber  of  old  karana-gathas  quoted 
by  the  commentator ;  remarking  at  once  that  the  rules  contained  in  the 
gathas  presuppose  exactly  the  same  system  as  the  rules  of  the  Siiryapra- 
jflapti  itself.  A  comparison  of  these  calculations  with  those  contained  in 
the  iyotisha-vedanga  shows  the  extreme  likeness  and  in  many  cases  the 

complete  identity  of  the  two  sets'  ;  a  result  which  supplies  another  reason 
for  looking  on  the  Siiryaprajnapti  as — in  all  essential  points — a  fair  re- 
presentative  of  Indian  astronomy  anterior  to  the  period  of  the  Siddhantas. 
Several  of  these  calculations  have  already  been  reproduced  above  inciden- 

tally ;  in  the  following  a  detailed  account  of  the  more  important  ones 
among  those  not  yet  touched  upon  will  be  given. 

It  appears  that  before  the  influence  of  Greek  astronomy  made  itself 
felt  in  India,  the  division  of  the  sphere  into  27  or  28  nakshatras  was  the 
only  one  employed  and  that  no  independent  subdivisions  of  the  nakshatras 
were  made  use  of.  This  want  was,  however,  supplied  by  a  simple  transfer 
of  the  subdivisions  of  time  to  the  nakshatras.    In  accordance  with  this 

.27 
principle  the  Smyaprajiiapti  divides  the  sphere  into  819  —  muhiirtas,  this 

being  the  duration  of  the  periodical  revolution  of  the  moon,  and  allots  to  each 
nakshatra  a  certain  number  of  muhurtas  according  to  its  greater  or  smaller 
extent.  Fixed  subdivisions  of  the  muhiirta  such  as  are  commonly  met  in 
Indian  astronomical  works  are,  however,  nowhere  employed  by  the  author 
of  the  Suryaprajilapti ;  he  a^^parently  preferred  to  keep  himself  perfectly 
free  from  restrictions  of  this  kind  and  uses  throughout  those  fractions  of 

the  muhiirta  only  which  were  immediately  suggested  by  the  various  cal- 
culations in  hand.  From  the  general  nature  of  the  yuga  it  is  manifest  at 

once  which  fractions  will  present  themselves  most  I'cadily  ;  they  are  sixty- 
seconds  and  sixty-sevenths  (62  =  number  of  synodical  months  in  a 
yuga,  G7  =  number  of  periodical  months)  and,  whenever  lunar  months  of 
both  kinds  enter  into  the  calculations,  sixty-sevenths  of  sixty-seconds. 

One  of  the  most  important  rules  is  that  which  teaches  how  to  find  the 
place  of  the  moon  on  any  parvan.  In  the  following  the  details  of  the 
calculation  furnished  by  the  commentator  will  be  stated  in  extenso,  so  that 

at  least  one  complete  specimen  of  computations  of  this  kind  may  be  exhi- 
bited.— If  we  wish  to  devise  a  rule  for  calculating  the  place  of  the  moon  in 

the  circle  of  the  nakshatras  at  any  parvan,  we  must  at  first  find  the 

constant  quantity — the  dhruvarasi — entering  a§  a  multiplicand  into  all 
calculations  of  this  kind.  This  in  our  case  is  clearly  the  space  passed 
through  by  the  moon  during  the  lunar  month,  or  more  simply,  because 
entire  revolutions  which  bring  the  moon  back  to  the  same  place  can  be 
neglected,  the  excess  of  the  lunar  syuodical  month  above  the  periodical 
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month.    From  what  is  known  about  the  general  constitution  of  the  yuga 
5 

this  quantity  is  of  course  readily  found  to  be  equal  to  66  +  —  + 62 

——^ — -  The  commentator  calculates  this  quantity  as  follows.  If  the 
62  X  67.  i-  J 

sun  performs  during  124  parvans  five  complete  revolutions,  how  mucli  does  he 

perform  during  2  parvans  ( =  one  synodical  month)  ;  answer  :  = 

5 
—  rev.  This  therefore  is  the  excess  of  the  synodical  mouth  above  the 
62  '  r 

5 
periodical  one.    In  order  that  the  division  can  be  carried  out,  the  —  rev. 

1830  21 

are  tui-ned  into  nakshatras  by  multiplying  them  by  (i.  e.  by  27  --, 

the  duration  in  ahoratras  of  the  periodical  month  or,  if  we  like,  the 

extent  of  the  nakshatras  ;  27  entire  nakshatras  j^lus  the  fractional  nak- 
9150 

shatra  Abhijit).    Result  of  the  multiplication        ■ .    Again — in  order  to 

turn  tlie  days  or  nakshatras  into  muhiirtas — the  numerator  is  multiplied 
27-1500 

by  30.    Eesult  =  — mr— .  This  division  being  performed  gives  as  result 
4154  °  ̂   ^ 

66  muhiirtas.     The  remainder  336  is  multiplied  by  62  and  the  product 
5 

again  divided  by  4154.    Eesult  =  —  mu.hiirtas.     The  remainder — 62 — 

should  again  be  multiplied  by  67  (the  fractions  employed  being  through- 
out sixty-seconds  and  sixty-sevenths)   and  divided  by  4154 ;  but  4154 

being  itself  =  62  x  67,  it  is  seen  at  once  that  the  result  is  1.    Thus  the 
5  1 

whole  quantity  is  66  +  —  +       ̂        muhiirtas.     If  now  the  place  of 
the  moon  at  any  amavasya  or  piirnamasi  is  wanted,  the  above  quantity 
has  to  be  multiplied  by  the  number  of  the  parvan  ;  for  instance,  by  one  if 

the  moon's  place  at  the  first  full  moon  after  the  beginning  of  the  yuga  is 
wanted.  The  product  shows  how  far  the  moon  at  the  time  has  advanced  be- 

yond the  place  she  had  occupied  at  the  beginning  of  the  yuga,  if  full  moons 
are  concerned,  or  beyond  the  place  she  had  occupied  at  the  new  moon  preceding 
the  beginning  of  the  yuga,  if  new  moons  are  concerned,  (the  new  moon  im_ 
mediately  antecedent  to  the  beginning  of  the  yuga  having  been  selected 
as  starting-point  for  all  calculations  concerning  new  moons).  So  far  the 
place  of  the  moon  is  expressed  in  muhurtas  only  ;  now  in  order  to  find 
from  these  the  nakshatra  in  which  the  moon  stands  at  the  time,  we  should 
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have  to  deduct  from  the  muhurtas  found  the  extent  of  all  the  nakshatras 
through  which  tlie  moon  has  passed  one  after  the  other,  until  the  sum  would 
be  exhausted.  Thus,  for  instance,  if  we  wanted  to  find  the  place  of  the 
moon  at  the  third  new  moon  after  the  beginning  of  the  yuga,  the  constant 

5  1 
quantity  66  +  -  +  —  —  would   have   to  be  multiplied  by  3,  so 

15  3 
that  we  should  have  198  +  —  +  —  =  muhurtas.     Now   the  moon 62      b2  X  67 

standing  at  the  new  moon  preceding  the  beginning  of  the  yuga  in  Puuar- 
46 

vasu,  of  which  she  has  still  to  pass  through  22  —   muhurtas,    we  should 
10  2 

have  to  deduct  this  last  quantity  from  122  +       +   gy  '■>  fi'om  the 
remainder  we  should  have  to  deduct  30  muhurtas  (the  extent  of  Pushya)  ; 
from  the  remainder  again  15  (i^slesha)  ;  again  from  the  remainder  30 

(Magha),  and  so  on,  until  in  the  end  the  fact  of  the  remainder  being 
smaller  than  the  next  following  nakshatra  would  show  that  new  moon  takes 

place  in  that  nakshatra. — In  order,  however,  to  shorten  this  somewhat 
lengthy  process,  certain  subtrahends  are  formed  out  of  the  sura  of  the  extent 

of  several  nakshatas,  which  materially  alleviate  the  work  ■  by  substituting 
one  subtraction  for  a  number  of  subtractions.  Thus  with  reference  to  new 

moon — the  subtrahend  (sodhanaka)  for  Uttara-phalguni  is  said  to  be  172, 
for  Visakha  292,  for  Uttara-ashadha  442  ;  i.  e.,  if  from  the  product  of  the 
constant  quantity  by  the  number  of  the  new  moon  172  can  be  deducted, 
we  see  at  once  that  the  moon  has  advanced  beyond  Uttara-ashadhah ;  if  292 
can  be  deducted,  she  has  passed  the  limits  of  Visakha  and  so  on.  The  sub- 

trahends are  not  carried  on  from  Punar-vasu  beyond  Uttara-ashadha,  but 
make  a  fresh  start  from  Abhijit,  apparently  in  order  to  make  them  available 
for  the  calculation  of  the  places  of  the  full  moons  too.  Thus  tlie  subtrahend 

for  Abhijit  is  9  and  a  fraction,  of  Uttara-bhadrapada  159,  of  Eohini  309, 

of  Punarvasu  399,  of  Uttara-phalguni  549,  of  Visakha  669,'  of  Miila  744, 
of  Uttara-a.shadha  819. 

The  places  in  which  the  different  full  moons  of  the  yuga  occur  are 
found  by  an  exactly  similar  proceeding  ;  only  all  calculations  have  to  start 
not  from  Punarvasu,  but  from  the  beginning  of  Abhijit  where  the  first  full 
moon  which  coincides  with  the  beginning  of  the  yuga  takes  place.  The 
text  enumerates  the  places  of  all  full  moons  and  new  moons  of  the  yuga  at 

length,  carrying  in  each  case  the  calculations  down  to  sixty-sevenths  of 
sixty-seconds  of  muhiirtas.  It  is  needless  to  reproduce  these  lists  here  in 
extenso,  as  any  place  wanted  can  be  calculated  with  ease  from  the  general 
rule  given  above. 
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Tlie  same  result,  viz.,  to  find  the  place  of  the  moon  on  a  given  parvan 
is  obtained  by  following  another  rule  contained  in  some  gathas  quoted  by 
the  commentator.  Their  purport  is  as  follows.  Multiply  sixty-seven  (the 
number  of  periodical  revolutions  which  the  moon  makes  during  one  yuga) 
by  the  number  of  the  parvan  the  place  of  which  you  wish  to  find  and  divide 

this  product  by  one  hundred  and  twenty-four  (the  number  of  par  vans  of 
one  yuga).  The  quotient  shows  the  number  of  whole  revolutions  the  moon, 
has  accomplished  at  the  time  of  the  parvan.  The  remainder  is  to  be  multi- 

plied by  ISyO  {viz.,  1830  sixty-sevenths  which  is  the  number  of  nycthe- 
mera  of  one  periodical  month)  or  more  simply  by  9L5  (reducing  1830  as 
well  as  the  denominator  viz.,  121  by  two).  From  the  product  (remainder 
multiplied  by  9i5)  deduct  1302,  which  is  that  part  of  a  whole  revolution 

21 
which  is  occup)ied  by  Abhijit  (Abhijit  occupies  —  days,  but  as  this  amount 

is  to  be  deducted  from  the  numerator  of  a  fraction  the  denominator  of 

which  is  62,  21  is  to  be  multiplied  by  62  ;  product  =  1302).  The  portion 

of  Abhijit,  from  which  the  moon's  revolutions  begin,  is  deducted  at  the 
outset,  because  it  is  greatly  smaller  than  the  portion  of  all  other  naksha- 
tras  and  would  disturb  all  average  calculations.  After  it  is  has  been  de- 

ducted the  remainder  is  divided  by  67  X  62  ;  the  quotient  shows  the 

number  of  nakshatras  beginning  from  S'ravana  which  the  moon  has  passed 
through,  in  addition  to  the  complete  revolutions.  The  I'emainder  is  again 
multiplied  by  thirty,  the  product  divided  by  62  ;  the  quotient  shows  the 
number  of  muhiirtas  during  which  the  moon  has  been  in  the  nakshatra  in 
which  she  is  at  the  time.  And  so  on  down  to  small  fractions  of  nakshatras. 

The  following  is  an  example.  Wanted  the  place  of  tlie  moon  at  the  end  of  the 
second  parvan.  Multiply  67  by  2  ;  divide  the  product  by  121.  The  quo- 
tient  (1)  indicates  that  the  moon  has  performed  one  complete  periodical 
revolution.  The  remainder  (10)  is  multiplied  by  1830  or  more  simply  by 
915  (see  above);  from  the  product  (9150)  the  portion  of  Abhijit  (1302) 
is  deducted.  The  remainder  (7818)  is  divided  by  67  X  62  =  4151 ;  the 
quotient  (1)  shows  that  after  Abhijit  the  moon  has  passed  through  one 

complete  nakshatra,  viz.,  S'ravana.  The  remainder  (3091)  is  multiplied  by 
80  ;  the  i^roduct  (110820)  again  divided  by  1151 ;  the  quotient  (20)  shows 

that  tiie  moon  has  moreover  passed  through  26  muhurtas  of  S'ravishtha. 
By  carrying  on  this  calculation  we  arrive  at  the  result  that  at  the  end  of 

the  second  parvan  the  moon  stands  in  S'ravishtha,  of  which  she  has  passed 
12  2 

tiirough  26  -I-       +  —   muhurtas. 02       62  X  67 

Analogous  calculations  are  made  for  the  sun  too.  For  instance,  in 

what  circle  does  the  sun  move  at  the  time  of  each  parvan  ?  The  rule  here 
is  very  simple.    Multiply  the  number  of  the  parvan  by  fifteen  (the  number 
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of  fcithis  of  one  parvan)  and  from  the  product  deduct  the  number  of  avama- 
ratras  (excessive  lunar  days)  which  occur  during  the  period  in  question. 

If  the  parvan  occurs  during  the  first  ayana  of  the  sun,  the  I'emainder  im- 
mediately indicates  the  number  of  the  solar  circle  which  is  in  fact  the  same 

as  the  number  of  the  civil  day  on  which  the  parvan  happens  ;  if  the  par- 
van  takes  place  during  one  of  the  other  nine  ayanas,  the  remainder  must 
at  first  be  divided  by  183  (number  of  circles  described  by  the  sun  during 
one  ayana)  ;  etc.    The  rule  is  simple  and  needs  no  illustration. 

The  rule  for  finding  the  nakshatra  in  which  the  sun  stands  at  the  time 
of  each  parvan  (the  siiryanakshatra)  is  quite  analogous  to  the  rule  given 
above  for  the  moon.    The  sun  makes  in  one  yuga  five  complete  revolutions, 

5 
in  one  parvan  -— —  revolutions.    This  quantity  is  to  be  multiplied  by  the 

number  of  the  parvan  and  then  we  have  as  above  to  descend  by  continued 

multiplication  and  division  to  nakshatras,  sixty-second  parts  of  nakshatras 

and  sixty-seventh  parts  of  sixty-second  parts.  Instead  of  deducting  the 
portion  belonging  to  Abhijit  at  the  beginning  of  which  the  moon  stands 
on  the  first  day  of  the  yuga,  we  have  to  deduct  that  part  of  Pushya  which 
the  sun  has  not  yet  passed  through  at  the  beginning  of  the  yuga  ;  it 

44 
amounts  to  —  of  a  nychthemeron.    All  the  remainder  of  the  calculation  is 

the  same  as  in  the  moon's  case  and  illustrative  examples  are  therefore  not 
wanted. 

Besides  there  is  another  and  considerably  simpler  method  for  finding 

the  sun's  place  at  the  end  of  a  parvan  ;  it  is  likewise  contained  in  some  old 

karana-gathas.    The  rule  again  assumes  a  "  dhruvarasi",  a  constant  quan- 2 

tity,  to  be  used  in  all  calculations  of  this  kind.    This  quantity  is  33  -)-  — 

34 
-j  muhiirtas :  for  if  we  divide  the  whole  circle  of  the  nakshatras 62  X  67 

27 

into  819  ~  muhiirtas  (which  is  the  time  occupied  by  a  complete  revolution 

of  the  moon)  the  above  amount  expresses  the  way  the  sun  accomplishes 

during  one  parvan.    This  quantity  has  therefore  to  be  multiplied  by  the 

number  of  the  parvan  required,  and  by  subtracting  from  the  product  at  first 
43  33 

the  19  +  —  4  z   muhurtas  belonging  to  Pushya,  after  that  the 62       67  X  62 

15  muhurtas  of  Aslesha,  after  that  the  30  muhurtas  of  Magha  etc.,  we  find 
in  the  end  the  nakshatra  in  which  the  san  completes  the  parvan.  In  order 

to  facilitate  these  somewhat  lengthy  subtractions,  the  muhurtas  of  a  cer- 

tain number  of  nakshatras  are  again  added  and  presented  in  a  tabular  form. 

So  for  instance  139  muhurtas  (19  +  15  +  30  +  3U  -|-  45)  lead  us  up  to 
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tbe  end  o£  Uttara-phalguni,  and  if  therefore  the  product  found  in  the  man- 
ner shown  above  exceeds  139,  we  may  at  once  subtract  139  instead  of 

performing  five  separate  subtractions  and  know  that  the  sun  has  at  the  time 
piissed  beyond  Uttara-phalguni.  The  procedure  is  analogous  to  the  one 
described  above  and  needs  no  further  illustration. 

For  finding  how  many  seasons  have  elapsed  on  a  certain  tithi,  the 
commentator  quotes  some  gathas  of  the  old  teachers.  The  rule  they 
contain  is  as  follows  Multiply  the  number  of  the  parvans  which  have 
elapsed  since  the  beginning  of  the  yuga  by  fifteen,  and  add  to  the  result 
the  number  of  titliis  which  have  elapsed  in  addition  to  the  complete  par- 
vans  ;  deduct  from  this  sum  its  sixty-second  part ;  multiply  the  remainder 
by  two  and  add  to  the  product  sixty-one  ;  divide  the  result  by  one  hundred 
and  twenty-two  ;  the  quotient  shows  the  number  of  seasons  elapsed  (which 
when  exceeding  six  will  have  to  be  divided  by  six,  since  so  many  seasons 
constitute  a  solar  year)  ;  the  remainder  divided  by  two  shows  the  number 
of  the  current  day  of  the  current  season.  This  rule  seems  not  very  well 
expressed,  although  it  may  be  interpreted  into  a  consistent  sense.  At  first 
it  must  be  remembered  that  the  yuga  does  not  begin  with  the  beginning 

of  a  season,  but  with  the  month  sravana,  while  the  current  season — the  rainy 
season — has  begun  a  month  earlier  with  ashadha.  The  calculation  would 
hen,  strictly  expressed,  be  as  follows.  Take  the  number  of  parvans  which 
have  elapsed  since  the  beginning  of  the  yuga,  add  to  it  the  tithis  which 
have  elapsed  of  the  current  parvan  and  add  again  to  this  sum  30^  tithis 
(the  tithis  of  ashadha  plus  half  a  tithi  of  the  month  preceding  ashadha) 
and  deduct  from  this  sum  its  sixty-second  part,  viz.,  the  so-called  avamara- 
tras,  i.  e.,  the  lunar  days  in  excess  of  the  natural  days  (according  to  the 

Suryaprajiiapti's  system  each  sixty-second  tithi  is  an  avamaratra).  The 
remainder  of  the  calculation  needs  no  explanation  ;  the  formula  enjoins  the 
addition  of  61  instead  of  30^  and  division  by  122  instead  of  61  (the  num- 

ber of  days  of  a  season)  in  order  to  get  rid  of  the  fractional  jDart  of  30|-. 
In  order  to  find  the  number  of  the  parvan  during  which  an  avamaratra 

occurs  and  at  the  same  time  the  tithi  itself  which  becomes  avamaratra,  the 
following  rule  is  given.  The  question  is  assumed  to  be  proposed  in  the 
following  manner.  In  what  parvan  does  the  second  tithi  terminate  while 
the  first  tithi  has  become  avamaratra,  or  in  what  parvan  does  the  third  tithi 
terminate  while  the  second  is  avamaratra  ?  and  so  on,  (kasmin  parvani 

pratipady  avamaratribhutayam  dvitiya  samaptim  upayati,  etc.)  The  an- 
swer is  :  if  the  number  of  the  tithi  which  becomes  avamaratra  is  an  odd  one, 

one  has  to  be  added  to  it  and  the  sum  to  be  multiplied  by  two ;  the  result 
shows  the  number  of  parvans  elapsed  before  the  first  tithi  becomes  avama- 

ratra. If  the  number  is  an  even  one,  one  is  added  to  it,  the  sum  multiphed 

by  two,  and  to  the  product  thirty-one  is  added  ;  the  result  again  shows  the 
B  B 
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number  of  parvans  elapsed.  Thus  for  instance  if  it  is  asljed  :  -when  does 
the  first  tithi  become  avamaratra  ?  add  one  to  one  (number  of  tlie  tithi) 
result  two  ;  this  multiplied  by  two  gives  four  ;  therefore  pratipad  is  avam.a- 
ratra  in  the  fifth  parvan,  after  four  parvans  have  elapsed.  Or  again  it  may 
be  asked  :  when  does  the  second  tithi  become  avamaratra  ?  add  one  to  two  ; 

result  three  ;  this  multiplied  by  two  gives  six,  to  -which  thirty- one  are 
added.  The  result — -thirty-seven — shows  that  in  the  thirty-eighth  parvan 
the  second  tithi  is  avama-ratra.  Thus  all  the  avama-ratras  for  the  first 

half  of  the  yuga  are  found  and  the  same  numbers  recur  during  the  second 
half.    The  rationale  of  this  rule  is  obvious. 

A  simple  rule  is  given  for  finding  the  tithis  on  which  the  avrittis  of 
the  sun,  i.  e.,  the  solstices  take  place.  Multiply  the  number  of  the  solstice 
whose  date  you  wish  to  know  by  183  and  add  to  the  result  three  plus  the 
number  of  the  solstice  ;  divide  this  sum  by  fifteen  ;  the  quotient  shows  the 
number  of  parvans  elapsed,  the  remainder  the  number  of  the  tithi  of  the 

current  parvan.  This  rule — being  based  on  the  relation  of  tithis  to  savana 
days  needs  no  explanation.  The  following  list  for  the  whole  yuga  results 
from  these  calculations. 

1st  Summer  solstice  (  —  10th  solstice  of  the  preceding  yuga). 
1st  dark  half  of  sravana. 

.1st  "Winter  solstice,     7th    „       „     „  magha. 
2nd  S.  S.,   13th    „        „     „  sravana. 
2nd  W.  S.,    4th  light  half  of  magha. 
3rd  S.  S.,   loth    „        ,,     ,,  sravana 
8rd  W.  S.,    1st  dark  half  of  magha. 
4th  S.  S.,   7th    „        „     „  sravana. 
4tb  W.  S.,    13th    „       „     „  magha. 
5th  S.  S.,   4th  light  half  of  sravana. 
5th  W.  S.,    10th    „       „     „  magha. 

The  places  which  the  sun  occupies  in  the  circle  of  the  uakshatras  at 
the  time  of  the  solstices  have  been  mentioned  before  ;  the  places  of  the 
moon  at  the  same  periods  can  of  course  be  easily  calculated  when  it  is  re- 

membered that  at  the  beginning  of  the  yuga  the  moon  just  enters  Abhijit. 
It  is  unnecessary  to  reproduce  here  the  rule  given  for  that  purpose  ;  it  may 

7 
only  be  mentioned  that  the  —  of  a  sidereal  revolution  which  the  moon 

performs  during  one  solar  ayana  in  excess  of  six  complete  revolutions  con- 

stitute the  "  dhruva  rasi"  for  our  case.  The  Suryaprajhapti  likewise  states 
the  places  in  which  the  lunar  avrittis  take  place  ;  from  the  circumstance 
that  at  the  beginning  of  a  yuga  the  moon  is  full  in  the  first  point  of  Abliijifc 
and  at  the  same  time  commences  her  progress  towards  the  north,  it  follows 
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that  her  next  progress  towards  the  south  takes  place  exactly  on  the  same 
spot  on  which  the  sun  was  standing  at  the  beginning  of  the  yuga.  At  all 
following  lunar  avrittis  the  places  of  the  two  first  ones  of  course  recur. 

Incidentally  another  rule  is  mentioned  which  certainly  was  of  frequent 
apj^lication,  viz.,  how  to  find  on  what  natural  day  and  at  what  moment  of 
time  during  that  day  a  given  tithi  terminates.  The  rule  which  is  contain- 

ed in  an  old  karana-gatlia  is  of  course  very  simple.  Add  together  all  tithis 
which  have  elapsed  from  the  beginning  of  the  yuga  up  to  and  including  the 

tithi  in  question ;  divide  this  sum  by  sixty-two  ;  multiply  the  remaindei'  by 
sixty-one  and  divide  again  by  sixty-two.  The  remainder  is  then  the  wanted 

quantity.  The  first  division  by  sixtj'^-two  has  the  purpose  to  shew  by  its 
quotient — the  number  of  complete  avamaratras  elapsed  since  the  beginning 
of  the  yuga  ;  this  number  has  therefore  to  be  deducted  from  the  number  of 
tithis  elapsed.  The  remainder  of  the  above  division  shows  the  number  of 
tithis  which  have  elapsed  since  the  occurrence  of  the  last  avamaratra ;  to 
find  by  how  much  they  remain  behind  the  same  number  of  natural  days, 
they  are  multiplied  by  Gl  and  divided  by  62  (61  natural  days  =  62  tithis)  ; 
the  remainder  then  indicates  hoAV  many  sixty-second  parts  of  the  current 
natural  day  have  elapsed  at  the  moment  when  the  tithi  in  question  termi- 
nates. 

Another  old  rule  has  the  purpose  of  teacMng  how  to  find  the  number 

of  muhurtas  which  have  elapsed  on  the  parvan-day  at  the  moment  when 
the  new  parvan  begins.  When  the  number  of  the  parvan  divided  by  four 
yields  one  as  remainder  (in  which  case  it  is  called  taly-oja)  we  must  add 
ninety-three  to  it ;  if  divided  by  four  it  yields  two  (in  which  case  it  is 
called  dvapara-yugma),  we  add  sixty-two  to  it;  if  it  yields  three  (treta-oja), 
we  add  thirty-two  ;  if  there  is  no  remainder  (krita-yugma),  we  add  nothing. 
The  sum  which  we  obtain  in  each  case  is  halved,  then  multiplied  by  thirty, 
finally  divided  by  sixty-two.  The  quotient  shows  the  number  of  muhiirtas 

of  the  parvan-daj'  which  have  elapsed  at  the  moment  when  the  new  parvan 
begins.    The  rationale  of  this  rather  ingenious  rule  is  as  follows.  The 

duration  of  one  parvan  is  1-1  days.    The  first  parvan  therefore  termi- 124! 

,       ,       91    ,  ̂,     ,  91  X  30       47  X  30      ,  ,  ,  , 
nates  when  — -  or  the  day  =    =    muhurtas  have  elaps- 

J21  ^  121  62  ^ 
ed.    The  number  91  may  be  obtained  by  adding  93  to  1,  the  number  of 

tlie  first  23arvan.  The  second  parvan  ends  29        days  after  the  beginning 

of  the  yuga  ;  61  equals  62  -f  2,  the  number  of  the  second  parvan.  The 

3-1 third  parvan  terminates  11  -— ■  days  after  the  beginning  of  the  yuga;  31 
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equals  31  +  3,  the  number  of  the  third  parvan.  The  fourth  parvan  termi- 

nates  59  —  days  after  the  beginning  of  the  yuga  ;  4  without  any  addition 

98 
is  the  number  of  the  parvan.    The  fifth  parvan  again  terminates  73  — — 

124! 

days  after  the  beginning  of  the  yuga  ;  98  is  equal  to  93  +  5,  the  number 
of  the  parvan.    And  so  on  through  the  whole  yuga. 

The  above  examples  fairly  represent  the  more  important  rules  contain- 
ed in  the  Suryaprajiiapti.  Now  it  will  be  apparent  to  every  one  who  is  to 

some  extent  familiar  with  the  Jyotisha-vedanga*  that  the  rules  contained 
in  the,  as  yet  partly  unexplained,  verses  of  the  latter  refer  to  calculations 
exactly  analogous  to  those  contained  in  the  Siiryaprajnapti  and  the  old 
gathas  quoted  by  the  commentator. 

From  this  it  might  be  concluded  that  it  is  now  easy  for  us  to  explain 
whatever  has  up  to  the  present  remained  unexplained  in  the  Vedauga, 
possessing  as  we  doubtless  do  a  clear  insight  into  the  general  nature  of  the 
calculations  for  which  it  furnishes  rules.  But  close  as  the  connexion  be- 

tween the  contents  of  the  two  treatises  manifestly  is,  there  are  two  reasons 
which  preclude  the  direct  application  of  the  rules  of  the  Suryaprajnapti  to 
the  elucidation  of  the  Vedaiiga.  In  the  first  place  the  Vedaiiga  divides  the 

sphere  into  twenty-seven  nakshatras  only  and,  as  far  as  has  been  ascertain- 
ed up  to  the  present,  these  twenty-seven  nakshatras  are  considered  to  be 

of  equal  extent ;  while  as  we  have  seen  above  the  Suryaprajiiapti  through- 
out employs  the  division  of  the  sphere  into  twenty-eight  nakshatras  of 

•unequal  extent.  In  the  second  place  the  starting  point  for  all  calculations 
(viz.,  the  places  of  the  winter  and  summer  solstice)  is  not  the  same  in  the 
two  works.  The  consequence  of  these  two  fundamental  discrepancies  is 
that  although  the  questions  treated  of  are  essentially  the  same  and  although 
the  modes  of  calculation  are  strictly  analogous  the  results  arrived  at  in  the 
two  treatises  necessarily  differ  in  all  cases,  that  for  instance  the  place  of  a 
certain  full  or  new  moon  during  the  quinquennial  yuga  can  never  be  the 

same  according  to  the  Surj^aprajiiapti  as  it  is  according  to  the  Vedafiga,  etc. 
Nevertheless  it  is  highly  probable  that  somebody  who  should  apply  himself 

to  the  study  of  the  obscure  portions  of  the  Vedaiiga  after  having  made  him- 
self thoroughly  conversant  with  the  contents  and  methods  of  the  Suryapra- 

*  Since  tlie  publication  of  the  paper  on  the  Jyotisha-vedanga  in  the  46th  volume 
of  this  Journal,  the  writer  has  received  some  very  important  contributions  to  the  ex- 

planation of  the  Vedanga  from  Dr.  H.  Oldenberg,  the  well-known  editor  of  the  Vinaya. 
pitakam,  who  working  altogether  independently  had  succeeded  in  explaining  a  number 
of  hitherto  obscure  rules.  The  writer  intends  to  revert  to  the  Vedanga  before  long 
and  will  then  avail  himself  of  the  new  results  most  kindly  placed  at  his  disposal  by  Dr. 
Oldenberg. 
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jnapti,  would  succeed  in  solving  some  more  of  the  riddles  presented  to  us  by 
the  former  work. 

It  must  be  remembered  that  there  is  no  indissoluble  connexion  between 

that  part  of  the  system  of  the  Suryaprajnapti,  which  might  be  called  the 
chronometrical  one,  viz.,  the  doctrine  of  the  quinquennial  yuga  and  its 
various  subdivisions  and  that  part  which  propounds  the  theories  accounting 
for  the  apparent  motions  of  the  sun  and  the  moon  ;  it  might  therefore  be 
that  the  Vedanga  agrees  with  the  Suryaprajnapti  only  in  the  former  point 
and  follows  a  different  course  with  regard  to  the  latter.  There  occurs,  how- 

ever, one  expression  in  the  Vedaiiga  which  makes  it  appear  likely  that  the 
analogy  between  the  two  books  extends  to  the  second  point  also,  viz.,  the 

"  suryamaiidalani"  mentioned  in  verse  22. 

^flt<Tq^«TJr«i:  "^IV^HT  f^Ji'^r  frrf^HT  I 
WSIVTTJT^  ffrNrsf^t  Jl^T  \f^'  II 

It  certainly  looks  as  if  by  these  "  sun  circles"  in  which  the  sun  is  said 
to  be  at  the  end  of  a  tithi,  we  had  to  understand  daily  circles  of  the  same 
kind  as  those  which,  according  to  the  Suryaprajnapti,  the  sun  describes 
round  Mount  Meru. 

A  few  words  may  here  be  added  on  the  principal  feature  common  to 
the  cosmological  systems  of  the  Puranas,  Buddhists  and  Jainas,  viz.,  the 
doctrine  of  sun,  moon  and  constellations  revolving  round  Mount  Meru.  In 

order  rightly  to  judge  of  these  conceptions  we  must  remember  that  they 
arose  at  a  time  when  the  idea  of  the  sphericity  of  the  earth  had  not  yet 
presented  itself  to  the  Indian  mind,  at  a  time  ( — if  we  may  assume  that 
the  Puranic-Buddhistic  cosmological  system  is  not  later  than  the  period 

of  the  rising  of  Buddhism — )  when  this  then  truly  revolutionary  idea 
first  suggested  itself  to  the  early  Greek  philosophers.    And  if  we  carry  our 
thoughts  back  to  that  early  stage  of  the  development  of  scientiGc  ideas  and 
try  to  realize  the  conceptions  which  then  were  most  likely  to  present  them- 

selves to  enquirers,  the  old  Indian  system  will  lose  much  of  its  apparent 
strangeness  and  arbitrariness.    How  indeed  could  men  ignorant  of  the  fact 
that  the  earth  is  a  sphere  freely  suspended  in  space  explain  to  themselves 
the  continually  recurring  rising  and  setting  of  the  heavenly  bodies  ?  what 
could  their  ideas  be  regarding  the  place  to  which  sun  and  moon  went  after 
their  setting,  and  the  path  which  \inseen  by  man  they  followed  so  as  to 
return  to  the  point  of  their  rising  ?    Certainly  the  difficulty  was  a  very 
great  one  to  those  as  well  who  had  some  vague  notion  about  the  earth 
extending  in  all  directions  to  an  unlimited  distance  as  to  those  who  imagin- 

ed it  to  be  bounded  at  a  certain  distance  by  a  solid  firmament  surrounding 
and  shutting  it  in  on  all  sides.    We  may  recall,  as  one  of  the  fancies  to 
which  the  difficulty  of  this  question  gave  rise,  the  old  poetical  idea,  pre- 
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served,  for  instance,  in  a  beautiful  fragment  of  Stesichorus,  of  Helios  when 
he  has  reached  Okeanos  in  the  west  embarking  in  a  golden  cup  which  car- 

ries him  during  the  night  round  half  the  earth  back  to  the  east  whence  he 

rises  again.  Under  these  circumstances  we  must  admit  that  the  old  Indian 
idea  of  the  constitution  of  the  world,  according  to  which  the  rising  and 

setting  of  sun,  moon  and  stars  is  only  apparent,  cannot  by  any  means  be  called 

an  unnatural  one,  and  it  is  interesting  to  consider  the  counterparts  it  finds 

among  what  is  known  of  the  opinions  of  the  oldest  Greek  philosophers.* 
So  it  is  reported  of  Anasimenes  that  he  supposed  the  sun  not  to  descend 
below  the  earth,  but  to  describe  circles  above  it  and  to  pass  during  the  night 
behind  high  mountains  situated  in  the  north  ;  an  exact  parallel  to  the 

Indian  conception.  Of  Xenophanes  we  hear  that  he  declared  the  sun,  moon 
and  stars  to  be  only  accumulations  of  burning  vapour,  fiery  clouds  kindling 
and  extinguishing  themselves  by  turns,  that  these  clouds  move  in  reality  in 
straight  lines  and  only  appear  to  us  to  rise  and  to  set  in  consequence  of 
their  varying  distance,  in  the  same  way  as  the  common  clouds  seem  to  rise 
from  the  horizon  when  they  first  become  visible  to  us  and  seem  to  sink 
under  the  horizon  when  they  pass  out  of  our  field  of  vision.  These  opinions 
too  find  their  exact  counterpart  in  the  Siiryaprajiiapti  and  kindred  works 
where  the  rising  and  setting  of  the  heavenly  bodies  is  declared  to  be  an 
appearance  caused  by  their  consecutive  approaching  and  receding,  and  where 
their  movement  is  said  to  take  place  not  indeed  in  a  straight  line  but  at 
any  rate  in  a  plane  parallel  to  the  plane  of  the  earth.  The  first  mentioned 
opinion  of  Xenophanes  about  the  constitution  of  the  heavenly  bodies  finds 

its  analogon  in  one  of  the  different  pratipattis,  mentioned  in  the  Siirya- 

prajiiapti, according  to  which  the  sun  is  nothing  but  a  "  kiranasamghata," 
an  accumulation  of  rays  forming  itself  every  morning  in  the  east  and  dis- 

solving itself  in  the  evening  in  the  west.  The  cognate  views  held  by 
Heraclitus  concerning  the  nature  of  the  sun  are  well  known.  Of  Xeno- 

phanes it  is  further  reported  that  he  supposed  different  climes  and  zones  of  the 
earth,  far  distant  from  each  other,  to  have  different  suns  and  moons  ;  which 
is  another  striking  parallel  to  the  view  held  by  the  Jainas  with  reference  to 
the  different  suns,  moons  and  stars  illuminating  the  different  concentric 
dvipas  of  which  the  earth  consists.  In  both  cases  the  assumption  of  the 
rising  and  setting  of  the  heavenly  bodies  being  an  appearance,  caused  by 
their  becoming  visible  and  invisible  in  turns  when  having  approached  us 
or  receded  from  us  by  a  certain  amount,  seems  to  have  lead  to  the  conclu- 

sion that  the  light  of  the  one  sun  and  the  one  moon  appearing  to  us  can- 
not illumine  the  whole  vast  earth,  since  it  only  reaches  to  a  certain  limited 

*  For  the  particulars  mentioned  in  the  following  :  comp.  Mullach's  collection  of  the 
fragments  of  the  Greek  philosophers,  Zeller's  history  of  Greek  philosophy,  Lewis's 
historical  sui-vey  of  the  Astronomy  of  the  Ancients. 
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distance. — On  the  other  hand  it  is  true  enough  that,  notwithstanding  these 
similarities  of  Indian  and  Greek  ideas,  books  of  the  nature  of  the  Siiryapra- 
jnapti  serve  clearly  to  show  the  difference  of  the  mental  tendencies  of  the 
two  nations.  Both  in  an  early  age  conceived  plausible  theories,  in  reality 
devoid  of  foundation,  by  which  they  tried  to  account  for  puzzling  pheno- 

mena ;  but  while  the  Greeks  controlled  their  theories  by  means  of  continued 
observation  of  the  phenomena  themselves  and  replaced  them  by  new  ones, 
as  soon  as  they  perceived  that  tlie  two  were  not  in  haiiiiony,  tlie  Hindus 
religiousl}'  preserved  the  generalisations  hastily  formed  at  an  early  period, 
and  instead  of  attempting  to  rectify  them,  proceeded  to  deduce  from  them 
all  kinds  of  imaginary  consequences.  The  absurdity  of  systems  of  the 

nature  of  the  Jaina  system  lies  not  in  the  leading  conceptions — these  can 
as  a  rule  be  accounted  for  in  a  more  or  less  satisfactory  manner — but  in  the 
minute  detail  into  which  the  followers  of  the  system  have  without  scruple 
and  hesitation  worked  it  out. 

Before  this  paper  is  brought  to  a  conclusion,  the  writer  wishes  to  draw 

attention  to  the — in  his  opinion  very  striking — resemblance  which  the 
cosmological  and  astronomical  conceptions,  contained  in  an  old  Chinese  book, 

bear  to  the  early  Indian  ideas  on  the  same  subject,  more  pai'ticularly  to  the 
Jaina  system  as  expounded  in  the  Suryaprajiiapti.  The  Chinese  book 
alluded  to  is  the  Tcheou-Pei  of  which  a  complete  translation  was  published 
for  the  first  time  by  Edward  Biot  in  the  Journal  Asiatique  for  1841, 

l^p.  592 — 639.  It  consists  of  two  parts  of  different  ages  ;  the  first  part  which 
apparently  is  of  considerable  antiquity,  has  been  known  since  the  time  of 
Gaubil,  who  inserted  a  translation  of  it  into  his  history  of  Chinese  astro- 

nomy, published  in  the  Lettres  ed  fiantes  ;  that  part,  as  is  well  known,  shows 
that  the  ancient  Chinese  were  acquainted  with  the  theorem  about  the 

square  of  the  hjqoothenuse  of  a  right-angled  triangle.  The  second  and  more 
recent  part,  which  E.  Biot  thinks  cannot  be  later  than  the  end  of  the  second 
century  of  our  era,  contains  a  sort  of  cosmological  and  astronomical  system, 
and  here  the  traits  of  resemblance  alluded  to  above  are  to  be  found.  As 

the  arrangement  of  topics  in  the  Tcheou-Pei  is  by  no  means  systematic,  so 
that  it  is  not  easy  to  form  a  clear  conception  of  the  essential  points,  a 
short  abstract  of  the  work,  as  far  as  it  lends  itself  to  a  comparison  with  the 
Jaina  system,  is  given  in  the  following. 

According  to  the  Tcheou-Pei  the  sun  describes  during  the  course  o£ 
the  year  a  number  of  concentric  circles  of  varying  diameter  round  the  pole 
of  the  sky.  On  the  day  of  the  summer  solstice  the  diameter  of  this  circle 
is  smallest  ;  it  then  increases  during  the  following  months,  up  to  the  day  of 
the  winter  solstice  when  it  reaches  its  maximum.  Beginning  from  this 
day  the  solar  circles  again  decrease,  until  on  the  day  of  the  nest  summer 
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solstice  they  have  reached  the  original  minimum.  On  the  day  of  the  win- 

ter solstice  the  diameter  ot"  the  solar  circle  amounts  to  476,000  li  (the  li  is 
a  certain  Chinese  measure  of  length)  ;  its  circumference  to  3  x  476,000= 
1,428,000  li.  The  corresponding  numbers  for  the  circle,  described  on  the 
day  of  the  summer  solstice,  are  238,000  and  714,000.  Between  the  inner- 

most and  the  outermost  circle  there  lie  five  other  circles,  which  the  sun 
describes  in  the  months  intervening  between  the  two  solstices,  so  that  there 
are  altogether  seven  circles  ;  the  six  intervals  between  these  are  said  to 
correspond  to  the  months  of  the  year  (2x6  =  12).  So  it  appears  that 
the  Tcheou-Pei  assumes  separate  solar  circles  for  each  month  only,  not  for 

each  day.  Each  circle  is  at  the  distance  of  19,833^  li  from  the  two  neigh- 
bouring circles. 

The  terrestrial  place  for  which  all  the  calculations  of  the  Tcheou-pei 
are  made  is  said  to  have  such  a  situation  that  it  is  distant  16,000  li  from 

the  spot  lying  perpendicularly  under  the  sun  on  the  day  of  the  summer 
solstice  and  185,000  li  from  the  spot  lying  perpendicularly  under  the  sun 
on  the  day  of  the  winter  solstice  ;  the  distance  of  the  place  of  observation 
from  the  pole,  i.  e.,  the  spot  at  the  centre  of  the  earth  which  lies  perpendi- 

cularly under  the  celestial  pole,  is  said  to  amount  to  103,000  li.  Round  the 
terrestrial  pole  there  extends  a  circle  of  11,500  li  radius,  which  is  the  terres- 

trial counterpart  of  the  circle  described  by  the  polar  star  round  the  celes- 
tial pole.  The  light  of  the  sun  extends  167,000  li  in  each  direction,  so 

that  on  the  day  of  the  winter  solstice  when  the  sun  moves  in  the  exterior 
circle  it  extends  at  midday  only  32,000  li  beyond  the  place  of  observation 
and  so  does  not  reach  up  to  the  polar  circle.  On  the  days  of  the  two 

equinoxes  when  the  sun  is  moving  in  the  fourth  circle — the  diameter  of 
•which  amounts  to  357,000  li— the  rays  of  the  sun  just  reach  up  to  the 
polar  circle.  On  the  day  of  the  summer  solstice  when  the  sun  moves  in 

the  interior  circle  his  raj's  reach  beyond  the  pole  to  the  extent  of  48,000  li, 
so  that  then  the  whole  polar  circle  is  continually  illuminated.  When  the 
sun  in  his  daily  revolution  has  reached  the  extreme  north  point,  it  is  midday 
in  the  northern  region  and  midnight  in  the  southern  region  ;  when  he  has 

reached  the  east  point,  it  is  midday  in  the  eastern,  midnight  in  the  western 

region  ;  when  he  has  reached  the  south  point,  it  is  midday  in  the  southern, 
midnight  in  the  northern  region  ;  when  he  has  reached  the  west  point,  it  is 

midday  in  the  western,  midnight  in  the  eastern  region.  As  the  light  of 

the  sun  always  reaches  167,000  li  each  way,  we  must  add  2  x  167,000  to 
the  diameter  of  the  circle,  described  on  the  day  of  the  winter  solstice,  in 
order  to  obtain  the  diameter  of  the  circle  representing  the  outmost  limit 
reached  by  the  rays  of  the  sun  ;  the  diameter  of  this  circle  is  therefore 

810,000  li. 
On  the  day  of  the  winter  solstice  the  space  illuminated  by  the  sun 
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stands  to  the  space  not  reached  by  big  rays  in  the  relation  of  three  to  nine  ; 
this  proportion  is  to  be  reversed  for  the  day  of  the  summer  solstice.  The 
day  of  the  winter  solstice  is  the  shortest  during  the  year  ;  the  day  of  the 
summer  solstice  the  longest.  On  tlie  day  of  the  winter  solstice  the  shadow 

of  the  gnomon  is  13 '5  feet  long  ;  beginning  from  this  day  it  goes  on 
diminishing  by  equal  quantities  during  equal  spaces  of  time  up  to  the  day 

of  the  summer  solstice  when  its  length  is  reduced  to  1'6  feet.  It  then 
increases  again  in  the  same  uniform  manner  up  to  the  day  of  the  next 
winter  solstice. 

The  circumference  of  the  sky  is  divided  into  twenty-eight  stellar 
divisions  of  unequal  extent,  through  the  circle  of  which  sun  and  moon  are 
performing  their  revolutions.  Kien-nieou  is  the  asterism  in  which  the  sun 
stands  at  the  winter  solstice  ;  Leou  the  asterism  of  the  vernal  equinox  etc. 
A  procedure  is  taught  how  to  find  the  place  of  the  sun  at  any  time.  The 
whole  circle  of  the  asterisms  is  divided  into  365^  degrees  corresponding 
to  the  number  of  the  days  of  the  year.  A  year  is  the  period  which  the  sun 
requires  for  returning  to  the  same  star  from  which  he  had  set  out.  The 
meeting  of  sun  and  moon  constitutes  a  month.  A  period  of  nineteen  years 

of  365|-  days  each  contains  235  lunations.  Arithmetical  rules  are  given 
how  to  find  the  place  of  the  moon  at  the  beginning  of  each  year  etc. 

The  Tcheou-pei  contains  some  additional  matter  about  observations  of 
the  polar  star  etc.,  but  by  far  the  greater  part  of  the  topics  it  treats  have 
been  touched  in  the  above  summary.  The  similarity  of  this  system  and  the 

old  Indian  sj^stems  particularly,  as  far  as  some  details  are  concerned^ 
the  Jaina  system  is  obvious.  The  same  supposition  is  made  use  of  in 
both  to  account  for  the  alternating  progress  of  the  sun  towards  the  north 
and  the  south.  In  the  Jaina  system  the  sun  revolves  round  Mount  Meru, 
in  the  Chinese  system,  to  which  the  idea  of  a  central  mountain  seems  to  be 

foreign,  round  the  pole  of  the  sky  ;  Mount  Meru  finds,  however,  a  curious 

counterpart  in  the  Chinese  polar  circle,  the  projection  of  the  circle  described 

by  the  polar  star.  Both  systems  state  the  dimensions  of  the  circles  de- 

scribed by  the  sun ;  both  state  in  figures  the  extent  to  which  the  rays  of 
the  sun  reach.  Both  hold  the  same  opinion  about  the  alternation  of  day 

and  night  in  the  different  parts  of  the  earth.  Both  are  interested  in  find- 
ing out  what  places  sun  and  moon  occupy  in  the  circle  of  the  nabshatras. 

Both  teach  the  increase  of  the  shadow  by  an  equal  quantity  in  each  month. 
On  the  other  hand  there  are  important  points  in  which  the  two  systems 
differ,  The  Chinese  appear  from  comparatively  ancient  times  to  have  had 
a  knowledge  of  the  fact  that  the  approximate  duration  of  the  solar  year 
amounts  to  365^  years  and  that  a  period  of  nineteen  years  comprises  325 
lunations.  This  of  course  makes  the  system  of  the  Tcheou-pei  to  differ 
from  the  Jaina  system  in  all  those  details  which  depend  on  the  fundaraen- 

c  c 
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tal  period  and  the  advantage  is  of  course  altogether  on  the  side  of  the 
Chinese.  On  the  whole  the  Tcheou-pei  is  much  superior  to  works  of  the 

stamp  of  the  Siiryaprajiiapti,  as  in  midst  of  all  the  fantastical  and  unfound- 
ed ideas  it  contains  there  are  found  some  positive  elements,  observations  of 

stars  which  admit  of  control  etc.,  features  altogether  absent  in  the  Surya- 

prajnapti.  But  in  spite  of  these  points  of  difference  the  similarities  of  the 
two  works  remain  striking,  especially  if  we  take  as  one  member  of  the 
comparison  not  the  Suryaprajiiapti  itself  but  some  hypothetical  older  work 
of  the  same  class,  less  elevate  and  more  moolerate  in  the  statement  of 
dimensions,  figures  etc.  That  such  works  if  not  existent  at  present  must 
have  existed  at  same  earlier  period  is  manifest  from  the  remarks  the  Surya- 

prajiiapti in  many  places  makes  about  the  opinions  of  other  teachers, 
several  of  which  have  been  extracted  above.  That  two  different  chronolo- 

gical periods,  the  quinquennial  yuga  and  so  called  Metanic  cycle,  from  the 
foundation  of  the  two  systems  does  after  all  not  interfere  very  much  with 
their  similarity.  We  might  imagine  the  Jainas  adopting  the  more  correct . 
cycle  of  nineteen  years  instead  of  the  quinquennial  one  and  work  out  all 
the  new  details  necessitated  by  such  a  change,  calculate  all  the  places  of 
moon  and  full  moon  during  nineteen  years  instead  of  five  etc.,  nevertheless 
the  new  system  would  immediately  suggest  the  idea  of  the  old  one.  An 
essential  feature  in  the  resemblance  of  the  Chinese  and  the  Hindu  system 
is  more  over  the  circumstance  of  both  limiting  themselves  to  the  treatment 
of  a  certain  number  of  topics.  The  following  paragraph  of  the  Tcheou- 
pei  (p.  603)  which  shortly  states  the  questions  to  be  treated  in  the  work, 
might  with  hardly  any  change  be  taken  as  a  summary  of  the  contents  of 
the  Suryaprajiiapti. 

"  I  have  heard  people  speak  of  the  knowledge  of  the  great  man.  I 
have  heard  it  said  that  he  knows  the  height  and  the  size  of  the  sun,  the 
extent  which  his  light  illuminates,  the  quantity  by  which  he  moves  in  the 
course  of  one  day,  the  quantity  be  which  he  recedes  and  approaches,  the 
extent  which  the  eye  of  man  embraces,  the  position  of  the  four  extreme 
(cardinal)  points,  the  divisions  of  the  stars  arranged  in  order,  the  breadth 

and  length  of  the  sky  and  the  earth." 
The  question  whether  the  similarity  of  the  two  systems  justifies  us  in 

assuming  a  historical  connexion  between  the  two  or  would  be  an  interest- 
ing one,  but  cannot  be  treated  in  this  place,  especially  as  its  solution  could 

only  be  attempted  together  with  the  solution  of  a  number  of  cognate 

problems. 
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Coins  supplementary  to  Thomas'  "  Chronicles  of  the  Patlidn  Icings  of 
Delhi."— By  CnAS.  J.  Rodgees.    (With  a  Plate.) 

Steady  research  is  always  followed  by  constant  results.  These  results 
are  as  a  rule  insignificant  discoveries  which  are  individually  small,  but  col- 

lectively they  all  go  to  swell  the  sum  of  human  knowledge.  In  my  last 

small  supplement  to  Thomas'  "  Chronicles  of  the  Pathan  kings  of  Delhi" 
I  promised  to  give  some  additions  which  I  had  then  in  hand.  But  as  I 
went  on  with  two  other  papers  and  my  researches  for  them,  I  found  that 
incidentally  my  matter  for  the  second  supplement  grew  more  interesting, 
and  at  last  I  found  to  my  surprise  that  I  had  more  coins  in  hand  than 
would  fill  two  plates ;  so  I  began  to  draw  at  once  and  simultaneously  to  put 
away  for  a  third  sujiplement  all  coins  for  which  I  could  not  now  find  a 
place.  Strange  to  say  just  as  I  had  made  up  my  mind  about  these  plates 
a  find  of  about  500  coins  of  five  Ghazni  kings,  all  struck  at  Lahore, 
came  to  hand,  some  quite  new  and  unpublished,  and  after  that  a  batch 
of  silver  coins  of  Ala-uddin  Khwarizmi  of  whose  coins  I  gave  three 
new  types  in  my  first  supplement  and  of  whose  I  give  one  great 
beauty  in  my  present  paper.  These  silver  coins  were  struck  at  Qhazni 

and  Fariudn  or  as  Thomas  calls  it  '  Per  wan.'  He  gives  no  drawings 
of  them  and  only  alludes  to  them  as  giving  us  the  mint  of  Perwan.  These 

Ghazni  kings'  and  the  Khwarizmi  king's  coins  must  stand  over  for  the 
present.  I  scarcely  dare  make  a  promise  about  them.  About  a  year  ago 
I  came  across  a  find  of  Ghazni  coins,  in  number  about  500,  and  up  till  now 
I  have  had  no  time  to  Avork  at  them  and  say  what  was  in  them,  although 

there  were  several  novelties  of  histoi-ic  value.  As  I  personally  go  to  the 
bazars  I  see  for  myself  what  coiiaes  into  them.  And  when  I  see  what 
comes  into  them  and  what  finds  a  lodgement  ia  our  museums,  I  am 
astonished  and  dumb-foundered  to  think  that  coins  of  whose  existence  we 

are  unaware  are  daily  being  brought  in  from  the  villages  and  fields  and 
ruins  which  abound  here  and  there  in  the  country  and  are  simply  handed 

over  to  the  smelting  pot  as  common  silver, — bullion  in  fact  which  is  pur- 
chased at  a  little  less  than  its  intrinsic  value.  And  all  this,  while  there  is 

in  India  no  Imperial  Cabinet  of  Coins  and  no  one  appointed  to  collect  for 
it  and  arrange  it  and  make  it  a  thing  worthy  of  the  historical  associations, 
India  as  an  Empire  and  as  a  collection  of  ancient  kingdoms  and  states, 
possesses.  India  is  a  continent :  but  it  is  too  poor  to  possess  one  Imperial 
Cabinet  of  coins  which  would  serve  as  a  metallic  record  of  past  emperors 

and  rulers,  past  glories  and  shames,  in  fact,  which  would  be  a  history  of 

the  past  in  metal  manuscripts.    With  the  present  rage  for  melting  down 
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everything  it  is  high  time  something  were  attempted.    Our  only  relics  will 
soon  be  empty,  worn  out,  burnt  up  smelting  pots. 

In  the  present  supplement  the  coins  I  give  are  chiefly  varieties  of 
coins  already  known.    The  inscriptions  are  sometimes  longer  thaii  those 
given  in  Thomas  :  sometimes  they  correct  his  readings  ;  sometimes  the 
coins  reveal  new  mints,  sometimes  they  are  quite  new  types  of  coins. 

Plate  I,  No.  1.    Obv.  Taj  ml  daulat  Khusrau  MaliJc. 
Eev.  Bull  with  new  mark  on  its  jJiuL 

This  coin  is  quite  a  new  type  of  Khusrau  Malik's  coins. 
No.  2.    Obv.  (As  sultan  ulj  Azim  Tdj  ud  Daulat  Khusrau  Malilc. 

Rev.  Bull  with  new  mark  on  its  jliul. 
No.  3.    Obv.  (Us  sultan  al)  Azim  Rukn  ud  dunyd  iva  ud  Dm 

Firoz  (Shah). 
liev.  Kemains  of  a  horseman  and  his  steed. 

Thomas  gives  three  coins  belonging  to  this  king  (PI.  I,  fig.  24;,  25,  26). 
I  ascribe  these  three  to  Eezia.    The  Rulen  is  unmistakeable  in  my  coin. 
I  give  in  No.  4  a  drawing  of  a  coin  I  have,  which  is  exactly  like  one  of 

Thomas'  (No.  24).    A  careful  study  of  it  will  at  once  show  that  it  reads 
Obv.  "  Z7s  sultan   al  3Iuazzim  Mezia  ud  Dunyd  wa   ud   Dm.''  E.ev. 
Horseman  and  steed,  exactly  like  Thomas'.    In  my  coin  the  zivdd  ({jo)  is 

more  fully  developed  and  it  must  be  a  coin  of  Rezia's. 
In  Pandit  Eatan  Narain's  list  of  coins  I  find  a  rupee  of  Itulcn  ud  Dm 

"Firoz  Shah's.  Obv.  As  sultan  id  'Azim  Shams  -ud  Dunyd  wa 'd  Din,  dbu  'I 
Muzaffar  Rulcn  ud  Dunyd  tva 'd  Din  Firoz  Shah.  Eev.  Fi  ahd  il  Imam 
Al  Mustansir,  Amir  id  Mominin,  fi  shahur  i  san  thaldth  wa  tlialdthm  wa 

sita  mi'ata.  In  this  rupee  the  letters  of  Sulcii  are  exactly  as  in  my  coin. 
It  has  no  margins,  the  date  is  given  in  the  square  area.  This  rupee  is  quite 
unique.  I  should  very  much  like  to  know  its  whereabouts.  Such  a  coin 
should  by  no  means  leave  the  country.  I  may  add  that  Eatan  Narain 
gives  in  his  list  a  copper  coin  like  mine,  and,  being  misled  by  Thomas,  gives 

also  two  of  Eezia's  coins  as  Eukn  ud  Din's.  I  have  four  coins  of  Eezia's 
of  this  kind,  as  well  as  four  of  the  type  I  published  in  my  last  paper,  and 

one  each  of  Thomas'  PI.  I,  figs.  28  and  29.  On  comparing  them  I  have  no 
hesitation  whatever  in  assigning  Thomas'  PL  I,  Nos.  24,  25,  26  to  Eezia. 

In  my  last  paper  I  gave  a  coin  of  Saujar  and  Bahram  Shah.  In  it  the 
title  of  Muazzim  was  given  to  Sanjar.  In  my  present  paper  I  give  coins 
which  shew  that  this  title  was  given  to  several  kings,  who  rejoiced  however, 
as  is  shown  by  their  numerous  coins,  in  the  title  al  Azim. 

No.  5.  Obv.  "  As  sultdn  ul  Muazzim,  Aid  ud  Dunyd  wa  'd  Din.''' Eev.  Horseman  and  steed. 

No  9.  Obv.  AssuHdn  ul  Muazzim  Mtatamsh  as  Sultdn.  Eev.  Horse- 
man and  steed  and  remains  in  Hindi  of  Sri  Hamirah. 
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Plate  II,  No.  2.    Eev.  Us  siUtan  ul  Muazzim. 
Obv.  Gyds  ucl  Dmiya  toa  ucl  Din. 

In  these  three  coins  Ala  ucl  Din  (Masaud  Shah)  and  Shams  ud  Din 
Altamsh  and  Gyas  ud  Din  (Balban)  we  have  the  title  Muazzim.  And  it 
comes  also  in  No.  6  which  I  now  proceed  to  describe. 

No.  6.  Ohv.  in  florid  Kufic  "As  sultan  ul  Muazzim  Shams  ud  dunyd, 
wa  'J  din  Abu  7  Muzajfar  {Eltamasli  ?^ .  Eev.,  in  a  rayed  circle,  the 
Kalimah,  under  which  (Al  Mustansir)  hiamri  Hlah  Amir  lU  Momimn. 
This  coin  weighs  62  grs.  only.  It  is  therefore  a  tankah.  It  came  to  hand 
with  three  Balm  ud  Dm  Semi's  silver  tanliahs. 

No.  7.    A  rupee  of  Shams  ud  Din  Altamsh, 

Ohv.  "  As  Sultan  id  Azim  Shams  ud  Dunyd  loa  \l  Dm  Altamsh  as 
Sultan  JVdsir  i  Amir  ul  Mominin.'^  Eev.  Fi  alid  il  Imam  Al  Mustansir 
Amir  ul  Momanin.    Margin  illegible  alas  ! 

No.  8.    Ohv.  in  Hindi  above  bull,  Samasa  Din. 
Eev.  above  horse  Sa  and  no  other  letter  of  Hamirah. 

This  type  is  quite  new. 

No.  10.    Obv.  As  Sultan  ul  Azim  Shams  ud  Dunyd  wa 'd  Din. 
Eev.  Horseman,  to  right  of  which  JEltatamsh,  and  above  horseman 

tis  Sultan.  Thomas'  coin  had  not  any  inscription  in  front  of  the  horse. 
I  have  seen  several  of  this  type. 

No.  II.  Obv.  {Shams)  ud  Dunyd  tva  {ud  DUi)  Eltatamsli  as  Sultan. 
Eev.  Horseman  and  Sri  Hamirah. 

No.  12.    Obv.  As  sultan  id  'Azim  Tlltatamsh  as  sidtdn. 
Eev.  Horseman  at  charge. 

No.  13,  Obv.  Slums  ud  Dunyd  iva  'd  Din  Ahu  7  Muzaffar  us 
Sultdn. 

Eeverse,  not  given. 

These  three  coins  Nos.  11,  12  and  13  give  more  than  do  Thomas'  Nos. 
47,  46,  and  48.  A  comparison  of  them  with  Thomas'  coins  will  at  once 
show  the  additional  information  these  supply. 

No.  14.  This  is  the  same  as  Thomas'  No.  50,  with  the  addition  of  the 
word  as  Sultdn  on  the  obverse  plainly  visible. 

Nos  15,  16,  17,  18  show  at  one  view  four  types  of  coins  of  Elduz,  the 
general  of  Muhammad  bin  Sam.    Three  of  them  are  binominal. 

No.  15.    Obv.  Muizz  lul  Dunyd  loa  \l  Din,  Ahd  Yalduz. 

Eev.  Bull  over  which  "  Sri  Muj,"  in  Hindi. 
Tliere  cannot  be  much  doubt  about  the  reading  of  the  Hindi.  Sri 

Hamirah  it  cannot  be.  It  is  an  attempt  I  think  by  a  Musalman  at  Sri 
Muizz. 

No.  16.    Obv.  Muizz  ud  Dunyd  wa  \l  Din. 
Key.  Ahd  Yalduz. 
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There  are  floral  ornaments  about  the  inscriptions. 
No.  17.  A  similar  coin  to  Ariana  Antiqua,  PI.  XX,  fig.  18,  but  much 

fuller. 

Obv.  "  As  Siiltdn  ul  Azim  Muizz  ud  Duny&  wa 'd  Di'n." 
Eev.    'Ahdu  'Z  Malih  ul  lluazzwi,    Taj  ud  Dunya  wa  W  Din 

Yalduz. 

No.  18.  Obv.  "  As  sultan  ul  Muazzim  AhiV  I  Fatli  Yalduz  as 
Sultan. 

Kev.  Horseman  with  remnants  of  Sri  Hamirah  and  Star  under- 
neath horse. 

Plate  II.  No.  I.  Gold  Mohur  of  Sher  Shah.  Obv.  in  Mahrabi  area 

"  As  Sultan  Sher  SJidh,  khallad  Allah  MulJcahu."  Eev.,  in  square  area, 
the  Kalimah.  Both  margins  are  illegible  :  this  is  a  great  pity,  as  the  coin 
is  in  every  other  respect  one  of  great  beauty. 

No.  3.  Obv. — "  Sultan  Sher  Shah,  zarb  i  Samhhal."  Margin  obli- 
terated.   Eev.  not  given. 

No.  4.    Obv. — "  Sultan  Sher  Shah,  zarh  i  Alivar." 
These  are  two  new  mints  of  Sher  Shah. 

No.  5.  Eupee  of  Sher  Shah.  Circular  areas  on  both  sides.  Obv. 

"  Sher  Shah  Sultan,  hliallad  Allah  Sfc. 
Margin  : — "  Farid  ud  Dunyd  wa  \l  Din  abu  7  Muznffar" 

and  in  Hindi,  Sher  Shah,  and  in  Arabic  figures  949.    Eev.  the  Kalimah  : 

Margin,  the  names  of  the  four  companions  :  and  "  As  Sultan  ul  Adil, 
zari  Ujain.    This  is  also  a  new  mint  of  Sher  Shah's. 

No.  6.  Eupee  of  Sher  Shah's  :  Square  areas  surrounded  by  double 
lines. 

Obv.  Sher  Shdh  Sultan,  hhallad  Allah  mulhalm."  Margin  "  Farid 
ud  Dunyd  lua  \l  Din,  zarh  i  Sheryarh,  in  Hindi  "  Sher  Shdhi.^' 

Eev.,  kalimah  in  area.  Margin,  the  names  of  the  four  companions  and 
their  titles.  This  coin  has  not  been  figured  before.  Unfortunately  mine 
has  lost  a  piece  out  of  its  centre  and  it  has  not  been  mended  very  cleverly. 
But  the  workmanship  is  very  superior. 

No.  7.    Eupee  of  Kutub  ud  Din  Mubarak  Shah.    New  type. 

Obverse  :  "  Al  Imam  ul  Azim,  Kutub  ud  Dunyd  wa  'd  Din,  Abu  'I 

Muzaffar,  Khalifatu'lldh.^^ Eev.  central  area:  Mubdrah  Shdh  as  Sultdn,  ibn  us  Sultan  Al 

Wdsig  billah.  Amir  td  Mominin." 
Margin. — "  Zarb  hdzd  il  Fizzat  bi  Razrat  ddr  il  Khilafat,  Ft  sanat, 

saba  aslirata  wa  saba  miata. 

This  coin  has  on  it  exactly  the  same  as  Thomas'  No.  146-  But  his  is 
a  square  piece.  On  Mr.  Delmerick's  coin  are  similar  inscriptions,  with  the 
mint  place  however  termed  "  ddr  ul  mulk,''  not  "  dar  ul  khilafat." 
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No.  8.  Gold  coin  of  Gyas  ud  Dia  Tuglaq.  This  coin  is  the  same  as 

Thomas'  No.  158.  In  his  coin  the  margin  stops  short  when  it  gets  to  the 
mint.  This  goes  on  three  words  mulh  i  Taking."  It  was  struck  in 
Telingana. 

No.  9.  A  gold  mohur.  Rev.  Malimud  Shdli,  hin  Muhammad  Shah 

tin  Tuglaq  Shah  as  Sultan  752." 
Obv.  Fi  zaman  i  Amir  ul  Mominin,  Qyas  tid  Dunya  toa 'd  Dm,  Abu, 

'I  Ifuzafar." 
When  Muhammad  Tuglaq  died,  Piroz  Shah  was  with  him  at  Tatta  in 

Scinde.  Ahmad  Ayaz  Khwajah  i  Jahan  set  up  in  Dehli  a  boy  of  six  years 
of  age  as  king.  Ferishta  says  that  he  was  called  Gyas  ud  Din  31uhammad, 

but  the  coin  shows  that  his  name  was  Mahmud.  On  Firoz  Shah's  arrival  in 
Dehli  Mahmud  was  deposed. 

No.  10.  New  type  of  Ala  ud  Din  Khwarizmi's  coin  struck  at  Kishm. 
Obv.  "  Kishm,  Ala  ud  Dunya  lua  \l  Din,  Muhammad  hin  us  Sultan." 
Rev.  horseman  by  side  of  spear  "  {A)mtr."    Above  the  horse  "  ul  Azim.'" 

No.  11.  Obv.  "  (Saif)  ud  dunya  wa  'd  Din,  Abu  ul  Muzaffar,  al 
Hasn,  hin  Muhammad." 

Rev.  Bull  on  which  "  Kirmdn,"  over  it  in  Hindi  Sri  II 

No.  12.    Obv.  "  JSFasir  ud  dunya  wa  'J  Din,  Abu  7  Muzaffar. 
Rev.  "Muhammad  hin  Hasn  Karlagh." 
No.  13.  Obv.  in  Hindi  round  a  bull  "  Sri  Jaldl  ud  Din.''  On  the 

bull  in  Arabic  "  Kirmdn." 

Rev.  Horseman  over  which  words  which  may  be  Hindi  "  Sri  Sami- 
rah,  but  they  look  like  Persian  "  Farmdn  raivd." 

These  last  four  coins  are  all  new  types.  Kirmdn*  may  be  the  Persian 
province  and  town.  Jalal  ud  Din  Khwarizmi  went  there  by  way  of 

3Ic7crdn  after  he  left  India.  At  least  so  says  the  author  of  the  "  Bauzai 

us  Safa." 
No.  I4i.  Obv.  "  Khalifatu  Bahh  il  Alamin  Kutub  ud  Dunyd  wa  'd 

Din." 
Rev.  "  Abit  'I  Muzafar  MuhdraJc  Shdh  as  Sultan  ihn  us  Sultdn  Al 

tvdsiq  billah." 
No.  15.  Obv.  "  Al  Mujdhid  fi  sabil  i  'llali  Muhammad  Tuglaq." 

Above,  "  Abuhakr;"  to  right,  "  Ali ;"  to  left  "  Umr"  under  "  Othmdn." 
Rev.  the  Kalimah  in  a  circle.  Margin :  "  Zarb  hdzd  us  SikJca,  hi 

Hazrat  Dehli,  fi  sanat  Khams  asharin  tua  saba  miata.    This  coin  is  a  very 

*  Thomas  idontifics  it  witli  Kurruni  near  Bunnu.  Kishm  is  I  suppose  the  island 
and  town  at  the  ontrauco  to  the  Persian  Gulf.  If  so,  theie  is  no  reason  why  Kirnuin 
should  not  ho  the  Persian  one,  except  this  one,  that  here  we  have  coins  struck  in. 
Hindi. 
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much  better  specimen  than  the  one  given  in  Thomas  which  was  struck  in 

Ddr  III  Islam."  Thomas  calls  his  zm2g'2«e,  but  I  have  one  also  strucic  at 
"  Dar  ul  Islam,"  and  during  the  last  five  years  I  have  seen  about  half  a 
dozen  of  them.  Delili  and  Dar  ul  Islam  were  favourite  mints  of  Muham- 

mad Tuglaq,  but  I  have  coins  of  the  type  of  No.  159  in  Thomas  that  were 

struck  at  not  only  these  two  places,  but  at  "  Tahlitgali  i  Delili,^''  "  Arsa  i 
Satgdivn"  and  at  "  Iqlim  i  Tuglaqpur  xirf  (known  =  i.  e.)  Tirlmt.'" There  are  coins  extant  which  were  struck  at  Daulatdhdcl.  Thus  there 

were  six  mints  of  this  one  type  of  coins.  The  simply  Delili  marked  coins 
and  the  Tuglaqpur  and.  Satgdwn  types  have  not  yet  been  published. 

Thomas'  No.  173  was  struck  at  Dehli.  The  Lahore  Museum  possesses 
three  similar  gold  mohurs.  Of  these,  two  were  struck  in  73i  and  one  in 
735  and  all  at  Satgdivn  in  Bengal. 

In  Sir  Alexander  Barnes'  "  Travels  in  Bulcliara^^  Vol.  II,  two  plates  of 
coins  are  given.  This  book  was  printed  in  1834.  Masson's  researches  in 
Afghanistan  produced  over  60,000  coins.  From  them  Wilson  compiled  the 

Ariana  Antiqua  which  contains  21  plates  of  coins,  Grecian,  Greco-Bactrian, 
Indo-Scythian,  Sassanian  and  Indian.  General  Cunningham  in  his  "  Coins 
of  the  Successors  of  Alexander  in  the  East"  gives  fourteen  plates  which  deal 
only  with  Grecian  and  Greco-Bactrian  coins.  Late  discoveries  have  produced 
so  many  new  coins  that  a  supplement  equal  in  size  to  the  original  book  might 
easily  be  published.  The  coins  of  each  dynasty  that  has  reigned  in  India 
supply  matter  enough  for  a  volume.  These  coins  are  purchased  by  private 
individuals  and  of  course  kept  in  their  cabinets,  each  new  type  being  hailed 
with  numismatic  delight.  When  these  private  individuals  go  home,  of 
course  they  take  their  acquisitions  with  them.  So  that  private  enterprise 
in  Indian  numismatics  simply  robs  the  country  of  its  treasures.  When  a 
poor  student  wishes  to  see  the  coins  about  which  he  reads,  he  cannot  do  it. 
The  museums  have  not  got  them.  The  Calcutta  Museum  is  I  am  credibly 
informed  destitute  of  coins.  It  seems  to  me  there  is  only  one  way  of 
meeting  this  difficulty.  The  Museums  of  India  must  have  grants  made  to 
them  for  the  purchase  of  coins  just  the  same  as  Museums  at  home  have. 
The  Berlin  museum  gets  everything  good  in  Europe,  simply  because  it 
gives  good  prices.  Here  in  India  those  who  can  pay  get  the  best  coins. 
And  if  the  Government  of  India  desires  that  the  museums  should  possess 
cabinets  of  coins,  men  must  be  appointed  and  money  granted,  or  nothing 
will  ever  be  done  except  opportunities  lost. 

I  have  shown  above  how  our  knowledge  of  the  different  kinds  of  coins 
has  increased.  What  I  desire  to  see  is  an  increase  in  the  number  of  coins 
iu  our  museums. 
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1 108 

2 109 

3 59 

4 76 

5 32  G 

6 318 

7 311 

8 319 

9 325 

10 314 

11 317 

12 321 

13 317 

14 312 

15 318 

IG 308 

17 315 

18 327 

19 315 

D  D 

Copper  Coins  of  Akbar.    By  Ciias.  J.  Eodgebs,  Ainritsar. 

(With  two  Plates.) 

In  this  paj^er  I  pro^Dose  first  to  make  a  list  of  the  coins  I  have  drawn 
in  the  two  plates  accompanying  this  paper  and  secondly  to  offer  a  few 
remarks  which  seem  to  suggest  themselves  from  a  study  of  the  inscriptions 
on  the  coins. 

No.  Wt.  in  grs. 
Obv.  Do  tanlce  i  Alcbar  ShdM. 
Rev.  Zarb  i  Agrali,  {Shahrewar  ?)  50  Ilalii. 

(  Obv.  Do  tanlce  i  Alcbar  Shdld. 
I  Rev.  Zarb  i  Agrali,  Azr  46  llaM. 
f  Obv.  Talc  tanlce  i  Akhar  Shdln. 
\  Rev.  Zarb  i  Ldhor  {?)  46  Ilald. 
Obv.  Ddm. 
Rev.  83  llaU. 
Obv.  Zarb  i  Fidus  i  Ndrnol. 
Rev.  -F/  san  i  Nuhsacl  tva  shast,  963. 
Obv.  Zarb  i  JFulus  i  ddr  us  saltanat,  Alimaddbdd. 
Rev.  -Ft  san  i  Nuhsad  loa  liaslitdd  iva  sliasli. 
Obv.  Zarb  i  Fulus  i  DeliU. 
Rev.  Nulisad  wa  liaslitdd  wa  yalc. 
Obv.  Zarb  i  Fidus  i  Ddr  us  saltanat,  Fatlpur. 
Rev.  Fi  san  i  nulisad  lua  liaslitdd  loa  null,  989. 
Obv.  Fields  i  Ddr  us  saltanat  Ldhor. 
Rev.  -Ft  san  i  nulisad  wa  liaslitdd  wa  liaft,  987. 

f  Obv.  Zarb  i  Folds  i  Sissdr  Firozali. 
\  Rev.  Fi  san  i  nidisadwa  naivad  wa  sliasli,  996. 
f  Obv.  Fulus  i  Ddr  ul  Khildfat,  Lalchnau. 
\  Rev.  Fi  san  i  nulisad  tva  liaslitdd  iva  null,  989. 
f  Obv.  TJrdii  Zrfarfarm. 
[Rev.  Zarb  i.FuUs.    AUf  ̂   1000  A.  H. 
f  Obv.  Zarb  i  Fulus  i  Ldliore. 
(_  Rev.  Farioardin,  39  Ilald. 
(  Obv.  Zarb  i  Fulus  i  Multdn. 

I  Rev.  TIrd  i  biliisht,  41  Ilald 
Obv.  Zarb  i  Ilalidbds. 
Rev.  San  i,  36  Ilald. 
Obv.  Za7'b  i  Fulus  i  DeliU. 
Rev.  Farioardm,  38  Ilald. 

f  Obv.  Zarb  i  Fulus  i  Urdu  i. 

\  Rev.  Zafarfarin,  42  Ilald. 

(  Obv.  Za7'b  i  {Gobi)ndpur,  Silclca  i  Alcbar  Slidlii. 
\  Rev.  Urd  i  BiMslit,  46  Ilald. 
f  Obv.  Dolcdni  ?  or  Dogdnw  ?  Silclca  i  Alcbar  Shdld. 
\  Rev.  Urd  i  Biliislit,  -14  Ilald. 
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No.  Wt.  in  grs. 

j  Obv.  Zarh  i  Fuliis  i  Attah  Bandras. 
(  Kev.  Amr  Dad,  37  Ihthi. 
{  Obv.  Zarh  i  Fulus  i  Ldlior. 

\  Rev.  Sliahreivar,  43  Ilalii. 
(  Obv.  Zarh  i  Fulus  i  Ldlior. 

\  Rev.  38  IlaU. 
(  Obv.  Zarh  i  Fidi'is  i  Ndrnol. 
\  Rev.  Nulisad  wa  sliast  iva  null. 
(  Obv.  Fulus  i  Kdhul. 

\  Rev.  San,  33  Ilald. 
(  Obv.  Fulus. 
\  Rev.  Urdu  zafarfarin. 

(  Obv.  Zarh  i  Ddr  ul  Kliildfat,  A'grah. 
\  Rev.  Fi  san  i  nulisad  iva  sliast  loa. 
(  Obv.  Damri. 

{  Rev.  83  IlaU. 
(  Obv.  Zarh  i  Delili,  Sikka  i  Ahhar  Slidln. 
{  Rev.  Mdh  i  zi,  43  Halii. 

28«.    The  space  between  the  two  lines  shows  the  thickness  of  No.  28. 

It  will  be  at  once  seen  that  each  of  these  coins  with  the  exception  of 
No.  26,  has  its  own  designation  upon  it.  Thus  Nos.  1  and  2  are  called 

do  tdnhe  pieces  ;  No.  3  is  a  yak  tdnlce  piece.  No.  4  is  a  ddm.  Nos. 
5 — 1.7  inclusive  and  Nos.  22 — 25  inclusive  axe  fulus  pieces.  No.  27,  is  a  damri. 
Nos.  18,  19  and  28  are  called  Sikka  i  Akhar  Slidlii.  The  ievm  fulus  is 

applied  to  coins  varying  from  37  to  326  grains,  one  struck  at  Kabul  weigh- 
ing 149.  The  word  f  lias  in  Arabic  means  want,  indigence,  hence  fals  or 

fils,  a  small  coin,  an  obolus,  money  given  to  relieve  poverty,  or  small  change 

or  copper,  as  we  say  in  English.*  Fulus  is  the  plural  of  fals.  The  first 
coin  I  have  seen  ̂ ith  fulus  upon  it  is  dated  946  A.  H.  It  is  evident  that 

a  term  used  so  loosely  as  is  this  one  could  never  have  been  brought  for- 
ward in  accounts  or  revenue  statements. 

Again  the  sikka  has  three  weights  625"5  grains  and  327  and  315  grs. 
I  have  three  which  I  have  not  figured  which  weigh  little  more  than  37 
grains  each.    Hence  sikka  could  not  well  be  used  as  a  definite  value. 

We  have  left  the  c?a«/,  and  tdnke.    We  know  that  the  last  of 

these  was  a  name  applied  to  coins  from  the  time  of  Mahmud  of  Ghazni. 
We  know  also  that  tdnkes  were  of  two  kinds,  silver  and  copper.  The 
weights  of  tdnkes  varied  as  did  also  their  values.  The  tdnkes  of  Sikandar 
Lodi  were  of  different  mixtures  of  silver  and  copper.  Sometimes  they 
contained  only  a  little  more  than  a  grain  and  a  half  of  silver  in  each, 
sometimes  as  much  as  eight  grains  and  sometimes  as  much  as  sixteen, 
seventeen  or  even  thirty-two.    Hence  it  is  evident  that  such  coins  could 

*  [This  derivation  is  doubtful.  For  fals  signifies  a  fish  scale  as  well  as  a  copper 
coin.  Eu,] 

20  316 

21  295 

22  39 

23  37 

24  149 

25  385 

26  140 

27  40 

28  625-5 
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not  be  used  in  revenue  returns.  It  became  incumbent  on  Akbar,  therefore, 
when  he  made  a  demand  from  his  ministers  for  revenue  returns  to  fix 

a  standard.  The  yah  tdnlce  i  Aklar  ShdM  seems  to  be  such  a  standard 
value.  In  the  Ain  i  Alchari  we  are  told  that  the  dam  was  a  coin  of 

the  value  of  five  tdnJces.  And  further  we  are  told  that  there  were  forty 
dams  to  the  rupee.  Hence  we  may  judge  that  there  were  200  tdnlces  to 

the  rupee.  Now  the  total  revenues  of  Akbar  are  put  down  by  Nizam-uddin 
at  640,00,00,000  tdnlces.  This  at  the  rate  of  200  to  the  rupee  would  be 

equal  to  3,20,00,000  rupees  or  £3,200,000. 
Now  in  our  list  of  coins  we  have  a  dam  which  weighs  only  76  grains. 

And  Abul  Fazl  gives  Akbar's  revenues  as  5,67,63,83,383  dams.  Now 
if  a  coin  of  59  grains  is  valued  at  200  to  the  rupee,  a  coin  of  76  grains 

would  be  woi'th  about  160  to  the  rupee.  According  to  this  account  Abiil 
Fazl's  statement  stands  at  about  3  krors  54  lacs  of  rupees  or  £3,540,000. 

These  statements  are  small  compared  with  those  arrived  at  by  Thomas 
who  makes  the  first  equal  to  32  millions  and  the  latter  to  16  millions,  a 
discrepancy  rather  startling.  And  the  magnitude  of  the  sums  is  somewhat 
appalling.  For  when  we  turn  to  the  prices  of  the  produce  of  the  land  we 
are  astonished  to  find  that  wheat  sold  for  two  maunds  per  rupee,  barley  at 
four  maunds,  mutton  at  about  a  fortieth  of  a  rupee  per  Ife.  And  we  must 

remember  that  nearly  all  Akbar's  revenues  were  from  land. 
Now  if  things  sold  so  cheaply  there  must  have  been  a  vast  amount  of 

land  under  cultivation,  in  order  to  realize  a  revenue  of  £32,000,000,  which 

is  only  a  fractional  part  of  the  value  of  the  wliole  of  the  crops.  And  India 

in  those  days  must  have  been  an  enormously  rich  country,  for  Akbar  had 

only  a  fraction  of  it  in  hand. 

Thomas  in  his  calculations  does  not  give  one  coin  of  Akbar's.  He 

gives  statements  from  contemporary  writers.  These  men  were  often  wrong. 

Certainly  five  yaJc  tdnlce  pieces  of  59  grains  could  not  be  equal  to  the  dam 

of  76  grains.* 

Akbar's  copper  coins  seem  to  follow  the  copper  coins  of  the  Suri  dynas- 

ty. Sher  Shah  put  an  end  to  a  mixed  currency.  But  on  no  one  of  Sher 

Shah's  copper  coins  have  I  as  yet  been  able  to  find  a  coin-name. 

Abul  Fazl's  statement  is  for  the  year  1003  A.  H.  or  Akbar's  40th  year 
and  Nizam-uddin's  is  for  1002  or  for  his  39th  year.  The  ddin  I  figure  is 

for  the  33rd  year  and  the  yah  tdnlce  piece  is  for  the  46th  year.  It  is  quite 

possible  that  these  values  were  those  the  authors  had  in  view. 

I  leave  this  part  of  the  subject.  It  is  one  of  great  importance  and  one 

on  which  authorities  differ  widely.  If  Akbar  out  of  the  portion  of  India 

which  he  conquered  could  realize  three  hundred  years  ago  32  millions 

Bterling,  he  in  fact  realized  more  than  the  English  Goverunient  of  India 

now  does.  For  if  we  take  away  from  the  revenue  all  the  extra  sources 

*  See  note  on  page  191. 
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which  have  accrued  to  it  since  the  time  of  Akbar  we  leave  a  much  smaller 

amount  for  land  revenue  simple  than  that  realized  by  the  third  Mogul.  I 
strongly  suspect  that  the  whole  of  these  returns  are  paper  sums  which  were 
never  realized. 

Let  us  now  look  at  some  other  features  in  the  coins  : — the  mint  towns 

claim  a  word.  They  are  A'grah,  Lahor,  Narnol,  Ahmadabad,  Dehli,  Fath- 
piir,  Hissar  Firozah,  Lakhnau,  Urdu  Zafarfarin,  Multan,  Ilahabas,  Go- 
bindpur,  Doganw  (?),  Attak  Banaras,  Kabul,  in  all  sixteen  mints.  I 
have  in  my  cabinet  some  half  dozen  to-me-illegible  mints  more  of  Akbar. 

In  the  Lahore  Museum  is  a  great  heap  of  Akbar's  large  copper /mZms,  as 
yet  unarranged. 

Narnol  is  not  given  in  Thomas,  neither  is  Fathpur  or  Doganw  or 
Gobindpiir.  Fathpur  is  Fathpur  Sikri  near  Agrah.  It  rejoices  in  the  title 
of  Dar  us  Saltauat  on  both  gold  and  silver  coins  of  Akbar.  I  have  one  rupee 
of  Shahjahan  struck  at  the  same  place.  Attak  Banaras  is  undoubtedly 
Attock  on  the  Indus  ;  for  interesting  remarks  on  this  place  I  must  refer 

the  reader  to  General  Cunningham's  ArchEEological  Survey  Report,  Vol.  II, 

pp.  93,  94. 
The  years  and  months  deserve  notice.  No  sooner  had  Akbar  pro- 

claimed the  change  in  the  year  than  he  began  to  strike  coins  according  to 
his  new  system.  The  coins  of  the  year  30  Ilahi  are  very  rare  indeed.  I 
have  two  rupees  of  that  year  but  no  copper  coins.  (This  was  the  year  of 
the  change.)  Akbar  reverted  to  Kalimah  rupees  after  this.  His  square 

rupees  with  alif  (=  in  Arabic  1000)  are  somewhat  common.  They  all  have 
the  Kalimah  on  them.  I  have  two  square  rupees  of  1000  and  1001,  with 
the  date  in  figures,  and  with  the  Kalimah  on  them.  The  months  also  figure 
on  the  coins.  Thus  we  have  Shahrewar,  Azr,  Farwardiii,  Urd  i  Bihisht, 
Amr  Dad,  and  Zi,  or  sis  months  out  of  the  twelve  on  the  few  copper  coins 
here  put  forward.  In  rupees  I  have  all  the  months.  1  am  going  to  try 

to  complete  one  year,  having  already  of  some  years  four  months.  I  sup- 
pose the  dies  used  must  have  needed  constant  replacing.  Some  of  them  were 

very  sharp  and  deep  and  would  soon  be  the  worse  for  wear. 
Of  some  places  I  have  only  figured  one  coin.  I  have  several  of  most  of 

them.  Thus  of  Narnol  I  have  four  and  five  of  963,  and  one  of  an  illegible  mint 

of  966.  The  whole  of  the  50  years  of  Akbar's  reign  are  I  believe  obtain- 
able in  all  the  metals,  gold,  silver  and  copper.  I  have  every  year  in  rupees, 

except  965.  During  the  last  five  years  I  have  come  across  many  mohurs 
of  different  years.  Some  of  these  are  of  rare  beauty.  Systematic  research 
ought  to  bring  these  to  light.  The  British  Museum  has  dirliams  of  the 
Khalifahs  which  go  year  by  year  from  the  commencement  of  their  minting 
to  the  time  when  they  ceased  striking.  And  what  makes  these  series  the 
more  interesting  is  the  fact  that  each  mint  is  thus  represented  year  by 
year,  sometimes  for  nearly  a  hundred  consecutive  years.    In  India,  one 
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object  to  be  had  in  view  is  a  complete  series  of  coins  of  all  the  Sultans 
whether  Pathan  or  Mogul,  and  of  the  Maharajahs  and  Rajahs.  Another 
object  should  be  series  of  local  mints.  Thus  Lahore,  from  the  time  of 
Mahmiid  of  Gazni  to  that  of  the  latter  Moguls,  was  a  very  famous  mint 
town.  But  in  the  museum  of  that  city  no  attempt  has  been  made  to 
secure  complete  series  of  Lahore  coins.  Those  of  the  early  Moguls  are  of 
great  beauty  and  deserve  to  be  gathered.  The  large  mohurs  and  square 
rupees  of  Jahangir  struck  at  Lahore  are  most  especially  worthy  of  notice. 
Of  course  the  price  of  such  coins  would  amount  to  a  large  sum.  But  if  a 
museum  is  worthy  of  being  kept  up,  surely  the  things  in  it  should  be  worth 
looking  at.  Tlie  coins  in  the  Lahore  Museum  are  now  being  catalogued, 
and  when  the  catalogue  is  issued,  the  deficiencies  and  redundancies  of  the 
collection  will  be  seen  at  once.  It  is  to  be  hoped  that  when  the  deficien- 

cies are  made  manifest,  some  attempt  will  be  made  to  make  them  good. 
For  coins  Nos.  1  and  3,  I  am  indebted  to  Dav.  Koss,  Esq.,  Traffic 

Manager,  Scinde,  Punjab  and  Dehli  Railways  for  permission  to  make  copies 
of  them.  For  permission  to  draw  No.  28,  I  am  indebted  to  Mr.  Ibbettson, 
C.  S.  of  Kurnal. 

With  respect  to  ihefahU  coins  I  may  add  that  these  are  probably  the 
the  coins  of  which  Bernier  says  that  Aurungzib  had  bags  of  1000  peyssas 
ready  for  distribution.  In  a  loose  fashion  the  term  dam  seems  also  to  have 

been  given  to  tlie  large  fulus  pieces.  And  genei-ally  we  see  that  with  re- 

spect to  Akbar's  copper  coins  there  was  a  want  of  definiteness  which  pre- 
cludes the  possibility  of  arriving  at  exactness  with  respect  to  his  revenues. 

For  we  must  always  remember  that  copper  was  the  standard  of  value  in 

Akbar's  time. 
Nole. — There  is  some  confusion  in  the  names  of  the  copper  coinage  of  the  East  India 

Company.  Accounts  are  kept  in  rupees,  annas  and  pies.  There  are  12  pies  to  an 
anna.    But  on  the  quarter  anna  we  have  in  Persian  distinctly    C5  one  pie.  Ac- 
cording  to  this  therefore  there  are  only  foiu-  pies  in  an  anna.  The  coin  we  call  a 
pie  has  on  it  in  Persian    c?^:}  ?Mh  P"h  the  third  part  of  a  pie.    If  the  accounts 
of  the  Company  had  heen  kept  in  pics  only,  there  would  have  been  tremendous  con- 

fusion until  the  value  of  the  pie  had  heen  fixed. 
The  modern  pice  weighs  about  100  grains.  Hence  a  rupee  is  worth  about  6100 

grains.  If  a  dam  weighed  320  grains  and  a  rupee  were  worth  forty  dams  then  in 

Akbar's  time  a  rupee  represented  12,800  grains.  But  if  also  the  ddm  weighed  80  grains 
only,  and  there  were  160  of  them,  the  same  result  is  arrived  at.  Now  nearly  the  same 
result  is  arrived  at  with  reckoning  the  rupee  to  be  worth  200  tankes  at  60  grains  each. 

If  the  relative  values  of  silver  and  copper  were  the  same  in  Akbar's  time  as  now, 
then  taking  our  coins  the  tdiiJce  and  ddm  at  GO  and  80  grains  we  have  106  and  80  to 
the  rupee  respectively.  Taking  these  values,  which  are  probably  the  correct  ones,  the 
revenues  of  Akbar  according  to  Nizam-uddui  and  Abul  Fazl  are  $6,000,000  and 
£7,095000  respectively. 
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INTRODUCTION. 

In  submitting  the  following  somewhat  full  Grammar  of  the  Maithili 

dialect  to  the  Society,  I  wish  to  explain  the  soui'ces  of  my  information. 
They  may  be  divided  into  two  classes. 

Is^. — Forms  obtained  by  translating  into  Maithili. 

2ncl. — Forms  obtained  by  translating  from  Maithili. 
The  first  I  obtained  as  follows.  I  printed  paradigms  of  all  the  forms  in 

Hindi  and  Samskrit  Grammar  and  circulated  them  as  widely  as  possible 
amongst  the  Pandits,  Village  School  Masters  and  educated  Native  Gentlemen 

of  Northern  Mithih'i,  with  directions  to  give  the  exact  translation  of  each  of 
these  forms  in  their  own  native  language. 

I  was  enabled  in  this  way,  to  collect  some  fifty  most  useful  books  of 
forms,  supplied  by  representatives  of  all  classes  of  society,  from  the  village 
ffuru,  who  knew  little  more  than  the  herd-boys  he  taught,  to  the  most 
learned  Pandits  of  Mithila.  I  am  glad  to  say  that  the  utmost  interest  was 
taken  in  my  design,  for  the  people  are  proud  of  their  language  and  were 
pleased  at  the  idea  of  its  being  made  a  polite  one,  by  obtaining  the  honour 
of  print.  I  shall  have  more  to  say  on  this  point  bye  and  bye.  These  books 
of  paradigms  formed  the  basis  of  this  Grammar.  They  were  compared  with 
each  other ;  and  where  one  was  found  wanting,  another  supplied  the  deficiency. 
At  the  same  time,  it  must  not  be  imagined  that  they  showed  many  mutual 

discrepancies :  on  the  contrary,  considering  the  many  varied  som'ces  from 
which  they  were  derived,  their  unanimity  was  wonderful  and  justifies  me  in 

hoping  that  what  I  here  publish  will  be  found  fairly  accui-ate. 
With  regard  to  the  forms  obtained  by  translating  from  Maitliili,  they 

were  obtained  in  various  ways.  In  cutcherry  I  collected  myself  a  large 
number  of  words  from  the  mouths  of  the  witnesses  who  came  in  from  a 

distance.  These  I  found  very  useful  in  checking  the  books  of  forms  above 
referred  to.  I  also  collected  a  number  of  country  songs,  which  afforded  in- 

valuable materials  when  properly  sifted. 

From  these  two  som-ces,  aided  by  the  practical  knowledge  possessed  by 
myself  and  one  or  two  native  friends,  the  following  grammar  has  been 
compiled.  I  wish  I  could  beheve  that  it  is  thoroughly  accurate ;  all  I 

can  say  is  that  we  have  done  oui*  best  to  make  it  as  accurate  as  possible. 
Om*  greatest  difficulty  has  been  experienced  fi-om  the  luxmiance  of  the 

language.  The  verb,  especially,  much  tried  ovu-  patience.  IMaitliili  is  a 
loU  in  the  literal  sense  of  the  word.    Beyond  a  History  of  Kiishi.ui  and 
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the  songs  of  Vidyapati  Thakur,  I  know  of  no  literary  work  which  it  pos- 
sesses. It  is  emphatically  a  spoken  language.  There  is  no  standard  to 

which  it  can  he  referred,  and  hence  no  form  can  be  put  aside  as  vulgar 

or  impui'e.  It  is  hoped,  not  only  by  myself,  that  the  publication  of  a 
treatise  like  the  present  will  tend  to  fix  a  standard  and  to  foster  a  literature 
which  might  easily  arise  in  so  racy  and  fluent  a  language. 

For  Maithili  is  a  language  and  not  a  dialect.  It  is  the  custom  to  look 
upon  it  as  an  uncouth  dialect  of  untaught  villagers,  but  it  is  in  reahty  the 

native  language  of  more  than  seven  and  a  quarter*  millions  of  people,  of 
whom,  as  vdll  be  borne  out  by  every  official  having  experience  of  North 
Bihar,  at  least  five  millions  can  neither  speak  nor  understand  either  Hindi, 

or  U'rdu  without  the  greatest  difficulty.  It  differs  from  both  Hindi  and 
Bangali,  both  in  Vocabulary  and  in  Grammar,  and  is  as  much  a  distinct 
language  from  either  of  them  as  Marathi  or  Uriya.  It  is  a  country  with  its 
own  traditions,  its  o^vn  poets,  and  its  own  pride  in  everything  belonging  to 
itself. 

For  this  reason,  I  hope  that  this  grammar  may  be  found  useful 
to  the  officials  who  are  brought  into  every  day  contact  with  the  country, 
and  that  the  too  often,  I  fear,  contemptuous  ignorance  exhibited  of  the 
gdoiodri,  may  be  superseded  by  a  desire  to  learn  a  language,  which  cannot 
fail  to  be  useful  to  them,  and  the  acquirement  of  wMch  is  now  made  easier. 

Maithili  is  spoken  by  all  the  Hindus  and  Muhammad ans,  who  in- 
habit the  great  plain  which  is  bounded  on  the  North  and  South  by  the 

Himalayas  and  the  Ganges,  and  on  the  East  and  West  by  the  Kosi  and 
Gandak  respectively.  It  is  thus  the  native  language,  not  only  of  the  7i 
millions  of  North  Bihar,  but  also  of  the  unnumbered  millions  of  the  Nepal 
Taral,  bordering  on  the  districts  of  Champaran,  Tirhut  and  Bhagalpur.  It 
has  various  dialects,  differing  slightly  from  each  other,  the  two  extremes 
being  that  of  Champaran  on  the  west,  which  approaches  the  language  of 

Chapra,  and  that  of  Bhagalpur  on  the  east  which  contains  a  few  forms  tend- 
ing towards  Bangali.  The  dialect  which  I  have  adopted  as  a  standard  is 

that  of  the  Madhubani  Sub-division,  which  is  centrally  situated,  and  which 
is  admitted  by  all  Brahmans  to  be  the  head-quarters  of  Mithila.  I  have 
a  practical  and  personal  knowledge  of  the  dialects  of  North  Bhagalpur, 

*  Population  of — 
Champdrnn 
Tirhut   
Begvi  Saral  Sub-Divisiou  of  Hunger 
Svipaul  ,,  ,,  Bhagalpur 
Madhuipura      „  „  „ 

14,40,815 
43,84,706 
5,37,725 
5,65,747 
3,91,086 

Total 73,20,079 
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Darblianga  (including  Madliubani)  and  MuzaSarpui-  districts.  The  dialect 
of  Champaran  I  only  know  through  writings,  and  through  information 
acquired  from  natives  of  that  district  whom  I  have  met. 

As  to  the  character  of  the  language,  it  is  comparatively  free  from  ad- 
mixture with  foreign  words.  It  abounds  in  words  of  Hindu!  origin,  is  composed 

mainly  of  words  derived  through  Prakrit  from  Samskrit,  and  at  the  same  time 
borrows  freely  from  Sarnskrit  itself.  Even  the  Musalmans,  while  of  course 
using  more  Arabic  and  Persian  words  than  the  Hindus,  abstain  from  using 
them  to  anything  like  the  extent  to  which  their  Urdu  speaking  brethren 
of  the  north-west  alfect  them,  not  excepting  their  sacred  hymns  connected 
with  their  religion.  I  give  a  few  examples  of  these  in  the  Appendix,  and 
it  will  be  noticed  how  extremely  free  they  are,  for  their  subject,  from  foreign 
words. 

In  conclusion,  I  have  only  to  put  on  record  my  indebtedness  to  Mr. 

Etherington's  excellent  Hindi  grammar.  I  have  had  it  constantly  by  my 
side,  and  I  have  made  its  arrangement  the  skeleton  which  I  clothed  with. 

MaithiK  forms.  In  some  paragraphs  I  have  actually  used  Mr.  Etherington's 
language ;  and  I  ofEer  no  excuse  for  doing  so,  as  it  would  be  impossible  for 

me  to  express  the  subject-matter  in  clearer  language,  or  in  fewer  words. 





MAITHILI  GRAMMAR. 

PAET  I. 

Chaptee  I. 

THE  ALPHABET. 

§  1.  The  Alphabets  in  use  in  Mithila  are  three. — The  Deva-nagari,  the 
Maithili,  and  the  Kayathi.  The  first  is  familiar  to  every  reader  of  this,  and 
need  not  be  described  here.  It  is  not  much  used  in  common  life,  and  seldom 
even  in  manuscripts. 

§  2.  The  Maithili  is  the  char;icter  used  by  the  Maitliil  Brahmaiis, 
both  in  the  affairs  of  common  life,  and  in  their  sacred  boolvs.  Few  of  the 

Brahmans,  who  are  not  professed  pandits,  can  read  the  Deva-nagari  charac- 
ter. The  Maithili  character  is  also  affected  by  Maithil  Kayasthas,  who 

pretend  to  be  better  educated  than  their  fellows.  The  Maithili  cliaracter 
is  nearly  the  same  as  Bangali,  differing  only  in  one  or  two  letters. 

§  3.  The  Kayathi  character  is  that  in  general  use  throughout 
Mithila  by  all  educated  persons  who  are  not  Brahmans.  It  is  a  corruption 
of  the  Deva-nagari,  and  can  be  written  much  faster  than  the  latter,  or  even 

than  sldlcasta  U'rdu.  There  is  a  clerk  in  my  office  in  Madhubani,  who  can 

wi'ite  excellent  Kayathi  much  quicker  than  even  the  most  practised  of  the' 
old  "  Persian"  muharrirs.  Besides  the  speed  with  which  it  can  be  wi-itten,  it 
has  the  advantage  of  thorough  legibility.  It  is  being  gradually  introduced 
by  Government  into  ofl&cial  documents  and  with  considerable  success,  in  spite 
of  the  opposition  of  the  old  Persian  School  of  Government  officials. 

§  4.  A  lithographed  comparative  table,  giving  specimens  of  these  three 
alphabets,  will  be  found  at  the  end  of  this  grammar. 

Pronunciation. 

(a.)  Vowels. 
§  5.  The  vowels  should  l^e  pronounced  as  in  Samskrit,  with  tlic  fol- 

lowing exceptions. 
§  G.  The  pronunciation  of  the  vowel  ̂   a  is  peculiar.  It  is  not  so 

broad  as  that  of  the  corresponding  vowel  in  Bengali,  but  on  the  other  liand 
it  is  liroadcr  than  that  of  the  neutral  vowel  in  High  Hindi.    I  know  of  no 
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sound  exactly  equivalent  to  it  in  any  language  with  which  I  am  acquainted. 
The  best  way  of  describing  it  is  by  sajang  that  it  is  half  way  between  the 
0  in  not,  and  the  in  nut,  when  preceded  by  a  hard  guttural  check,  and  fol- 

lowed by  a  soft  labial  check.  It  thus  may  be  said  to  be  the  u  in  cub, 
rounded,  or  the  o  in  cob,  neutralized. 

§  7.  In  tvords  of  more  tJian  one  si/Uahle, — the  short  vowels  w  a, 
%  i,  and  ̂   tt,  when  final  and  preceded  by  consonants  are  not  pronounced  in 
prose  and  conversation.  This  is  absolute  in  the  case  of  ̂   a.  E.g.,  if^, 
is  pronounced  pJial,  and  not  pJiala.  With  respect  to  ̂   i  and  ̂   u,  the  sound 
of  the  vowel,  when  written,  does  not  entirely  disappear.  It  however  is 
pronounced  very  slightly  indeed,  being  little  more  than  an  aspirate  with  the 

colour  (timbre,  tonfarbe )  of  the  vowel.*  When  ̂   i  and  ̂   u  are  thus  pro- 
nounced, I  shall  throughout  this  grammar  represent  them  (in  transliteration) 

by  a  simple  apostrophe,  and  not  by  i  or  u,  in  order  to  prevent  a  tendency 
to  mispronunciation.     E.g.  will  be  written  hunW     It  must  be 
remembered  however  that  this  apostrophe  must,  in  pronunciation,  be  coloured 
by  the  omitted  vowel.  Thus  the  pronunciation  of  the  apostrophe  in  }iunh\ 

for  ,  is  very  different  from  that  of  the  apostrophe  in  oK  for  '^Tf.  In 
the  first  it  is  coloured  by  the  tone  of  the  palatal  vowel  i,  while  in  the  second 
it  is  coloured  by  the  tone  of  the  labial  vowel  u.  This  final  apostrophe  can 

be  nasalized  by  anunasika.  E.g.  ̂ rft  naJin. 
As  in  High  Hindi ,  ̂   a,  when  unaccented  and  falling  between  two 

consonants,  is  frequently  omitted  in  pronunciation  in  prose  and  conver- 
sation. This  is  especially  noticeable  in  the  conjugations  of  verbs.  Through- 

out this  grammar,  I  shall  represent  this  unpronounced,  unaccented  =?r  a,  in 
transliteration,  by  an  apostrophe,  ',  which  in  this  case  -will  have  a  slight 
colom-  of  the  tone  of  the  guttm-al  vowel  ̂   a.  E.g.  f  ̂1%^,  delcliliai. 

§  8.  It  will  thus  be  seen  that  I  shall  employ  this  apostrophe(')  to 
represent  three  distinct  colom-s  of  tone,  a  guttural  colom*,  when  medial  and 
representing  a  medial  ̂   a,  and  a  palatal  or  labial  colour,  when  final  and 

representing  a  final  or  nasalized  final  i;  i  or  ̂   ?f,  respectively.  And  logi- 
cally, I  ought  to  represent  the  inert  final  ̂   a  also  by  a  guttural  apostrophe, 

but  this  is  neither  customary  nor  necessary  and  would  only  tend  to  confusion. 

It  is  simpler  to  remember  that  medial  apostrophe  stands  for  guttural  '^r  a, 
and  that  a  final  apostrophe  or  a  final  apostrophe  nasalized,  stands  for  a 

palatal  t  i  or  a  labial  ̂   u,  either  simple  or  nasalized,  respectively. 

§  9.  \ai  is  pronounced  like  the  English  word  "  I,"  and  never  like  oi. 
It  thus  differs  from  ay  which  has  a  broader  sound.  E.g.  f  ̂  liail  is  pro- 

nounced very  differently  from  f  liay'h. 

§  10.  {"  )Anunasi1ca  is  pronomiced  like  the  nasal  sound  in  the  French 

word  "  hon".    It  will,  throughout  this  grammar,  except  when  final  after  a 

*  A  simikir  peculiarity  is  observed  ia  Siudhi  aud  Telugvi- 
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short  vowel  which  is  not  pronounced,  be  represented  in  transliteration  by  a 

circumflex  over  the  qualified  vowel.  Thus  ̂   will  be  represented  by  a,  "^rf  by  a' , 
^  by  ?,  I  by  and  so  on.  E.g.  #rf^  la'li.  When  final,  after  a  short 
vowel  which  is  not  pronounced,  as  explained  in  §7,  it  will  be  represented 
by  71.    Thus,  ̂ rf^  naJin. 

AnusvaraQ)  will  only  be  used  throughout  this  grammar  as  a  cojnpendium 

scripturae  for  ̂ 'W,  ̂ w,  w,  '[n,  or  ?i  m  before  another  consonant  of  the 
same  class.  Thus  instead  hwidd.  It  will  hence  be  represented 

in  transliteration  by  iv,  n,  n,  ii,  or  m,  according  to  circumstances.  This  dis- 
tinction between  anundsika  and  anusvdra  is  adopted  in  order  to  prevent  any 

misapprehension  as  to  pronunciation. 
(h).    Coiisonants.  i 

§  11.  ̂   Jc,  ̂  7l7?,  ̂  g,'^  cjli,  ̂   n-^  ̂   c7«,  w  c/<7?,  w  i,  *ffi/»,  ̂   «,  ̂   t, 
3  t/t,  ̂   d,  s  dh,  ̂   r/j,  cT      ̂   i(7*,  ̂   d,  ̂  dh^  ̂  n,-q p,  '^fiph,  ?r  5,  vr  hh^ 
?f  w?,  '^  X.  i\  ̂   I,  ̂  V,  s\  ̂  s,  and  ̂   A'  are  usually  pronounced  as  in  Sams- 
krit.  As  usual  in  modern  A'ryan  languages,  of  and  <jI,  and  ̂   and  ̂   are  fre- 

quently confounded  both  in  pronunciation  and  in  writing.  I  shall  endeavour 
throughout  this  grammar  to  represent  all  j  sounds  by  either  5r  or  y 
sounds  by  h  sounds  by  either  ̂   or  ̂ ,  and  «  and  to  sounds  by  ̂   respectively. 
It  is  not  usual,  however,  to  make  these  distinctions  in  writing. 

§  12.  The  pronounciation  of  w «  is  peculiar.  The  lingual  natm-e  of 
its  sound  is  much  more  marked  than  in  the  Samskrit  of  Western  India.  It 

has  more  the  sound  of  a  muffled  lingual  r  followed  by  a  lingual  n  ;  e.g.  TJ^W 
is  pronounced  almost  like  Bdharn,  the  r  in  rn  having  a  peculiar  muffled 
sound,  impossible  to  describe  in  winting.  "T  n  is  occasionally  substituted  for 
W  n  and  is  then  pronounced  as  n. 

§  13.  ̂ s7t,when  standing  alone  and  not  compounded  with  another  con- 

sonant, is  always  px'onounced  as  Mhh.  Thus  shashtli  "sixth"  is  pronounced 
hhasJitli.  This  pronunciation  is  universal :  the  vulgar  even  write  such  a  ̂   sh, 
phonetically  ̂   Ich.  In  the  compound  consonant  ̂   rsJi,  ̂   sh  is  also  always 

pronoimced  as  ̂   7ch  ;  e.g.  ̂ ^■^ir  dJcarshan  is  pronounced  dkarkhan.  A 
similar  pronunciation  is  optional  in  the  compound  ̂ 'Ef  Ish ;  e.g.  the  word 

(Sams.  loc.  plur  of  is  pronounced  either  suvalslno  or  suvalMm. 
By  some  this  ̂   kli  sound  of  sli  is  pronounced  as  a  guttural  breathing,  and  not 

as  a  guttural  check, — something,  but  not  quite,  like  the  Persian  ̂   Tcli,  or 
the  cli  in  locli.  This  pronunciation  is,  however,  condemned  by  the  best 

pandits.  The  compound  letter  ̂   7t'sZi  is  pronounced  like  cTicJili,  which  is 
occasionally  wi'itten  for  it  by  the  vulgar ;  e.g.  is  so  written,  and  is 
pronounced  as  Lalcshmi  by  pm-ists,  but  is  commonly  written  and  pronounced 
^r^fift  Lacliclilimx.  The  compound  ̂   slip  is  peculiar.  It  is  pronounced 

something  like  hfp;  e.g.       pushp  "a  flower"  is  pronounced  puhfp. 
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§  14.  The  letter  f  h,  when  compovmd  with  <t  y,  becomes  w  /'j/, 
which  is  pronounced  in  a  peculiar  way.  If  zh  be  taken  to  represent  the 
Persian  ̂   zli,  the  pronunciation  of  tMs  compound  can  best  be  represented 

by  zlijy  ;  e.g.  ?ITW,  fit  to  he  accepted,  is  pronounced  (jrazhjya,  the  final  ̂   a 
being  retained  in  pronunciation,  though  usually  inert,  for  the  sake  of 
euphony. 

PART  II. 

NOUNS,  ADJECTIVES  AND  PRONOUNS. 

Chapter  ii. 

pENDEF^,  j\fUM.BER  AND  j^ASE. 

§  15.  The  noun  has  two  Genders, — Masculine  and  Feminine.  Words 
derived  direct  from  the  Sarnskrit,  which  were  originally  neuter,  become 
masculine  in  Maithili. 

There  are  two  numbers,  the  Singular,  and  the  Plm-al. 
§  16.  There  are  (counting  the  vocative)  eight  cases, — viz.,  Nominative 

Accusative,  Instrumental,  Dative,  Ablative,  Grcnitive,  Locative  and  Vocative. 
§  17.  The  sroMiNATiTE  has  one  invariable  form,  which  is  the  same 

before  all  kinds  and  before  all  tenses  of  verbs.  The  vulgar,  however,  capri- 
cioiisly  add  the  termination  net  or  d  to  all  nominatives,  especially  to 

those  of  proper  names.  E.g.  ̂   y/^r/r  or  yZf«rim,  a  house  ;  ̂"^iE^y/jw 
or  Itaglnid,  a  proper  name :  ̂^\neni  or  ̂ f'T^T  nenid,  a  gu'l. 

§  IS.  The  ACCUSATIVE  is  formed  by  adding  the  postposition  ̂   Jce  to 
the  nommative.  This  postposition  is  however  commonly  dropped  in  writing 
and  conversation,  when  no  ambiguity  is  likely  to  arise.  It  is  forbidden, 

however,  to  di'op  this  postposition  in  this  way,  in  the  case  of  the  pronouns  of 
the  first  and  second  persons,  for  which  special  forms  are  provided.  Through- 

out the  ensuing  paradigms,  the  termination  is  always  given,  but  it  must  be 
understood,  that,  except  in  the  cases  above  mentioned,  it  can  optionally  be 

discarded.  In  different  parts  of  Mithila  the  postposition  is  wi-itten  #  Jce, 

^he,  kai,  and  ofit  lea'.  The  oldest  form,  which  is  met  with  most 
frequently  in  poetry,  is  hai,  but  the  one  most  commonly  used  nowadays 
is  ̂   he. 

§  19.  The  HfSTETTMEisrTAX,  denotes  the  instrument,  means,  cause,  or 

agent  hj  which  a  thing  is  done.  It  in  no  way  corresponds  to  the  so-called 
agent  in  Hindi,  which  is  used  before  the  past  tenses  of  transitive  words.  It 
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is  usually  formed  by  adding  4  sa,  of  which  #f  so  is  an  occasional  variety. 
so  is  the  poetical  and  older  form.  There  is  another  form  of  the  instrumental 

made  by  the  addition  of  the  syllable  ̂   e.    This  is  formed  in  two  ways. 

A.  by  the  substitution  of     e  for  the  final  vowel  in, — 
(1)  all  nouns  ending  in  which  is  not  pronounced;  e.g.  phal, 

fruit,  has  for  one  of  the  forms  of  its  instrumental  xjtW  phale. 
(2)  All  noims  ending  in  ̂   d,  whether  directly  horroiued  from  SamsJcrit, 

or  from  Prdkritic  sottrces.  E.g.  hatha,  a  saying,  makes  one  of  its 
instrumental  forms      kathe,  and  ̂ JfT  nend,  a  hoy,  similarly  makes  nene. 

B.  In  all  other  nouns  by  the  simple  addition  of  t?;"  e,  before  which  a 
final  long  vowel  is  shortened.  Thus  ̂ rTf^r  "pani,  water,  becomes  in  one  form 

of  the  instrumental  singular  qrfHi:  ̂ «?u"e,  and  f€t  lietl,  a  daughter,  similarly becomes  ̂ fi*!  hetie. 

§  20.  The  Dative  "  is  the  ease  of  the  recipient  or  that  form  of  the 
noun  which  indicates  that  in  which  the  object  of  an  action  rests."  It  is  simi- 

lar in  form  to  the  Accusative,  but  the  postposition  ̂   he,  ̂   he,  ̂   hai  or 

^  ha'  is  not  liable  to  be  dropped. 
§  21.  The  Ablative  indicates  separation  or  removal  from.  It  is 

formed  by  adding  the  postposition  ̂   sa,  of  which  ̂   so  is  an  occasional 
variety.    %t  so  is  the  poetical  and  older  form. 

§  22.  The  Genitive  "  denotes  connection  generally,  whether  arising  from 
origin  or  possession."  Its  sign  is  ̂  /<;.  An  older  form,  but  still  in  occasional 
use,  is  her.  In  the  pronouns,  too,  the  distinguishing  termination  of  the 
genitive  is  the  letter  ̂   r.  None  of  these  three  postpositions,  ̂   h,  her  or 
^  r,  shows  any  symptom  of  being  influenced  by  gender,  as  is  the  case  with  the 
corresponding  Hindi  postpositions  ̂   hd,  ̂   he  and  ̂   h%.  Although  really 

ending  in  an  inherent  short  "^r  a,  this  final  vowel  is  not  pronounced  in  prose 
or  in  conversation,  so  that  ̂   h,  her  and  ̂   r  are  usually  pronounced  as 
if  they  were  cr  h,  #T  her  and  T  r.  In  order  to  prevent  mispronunciation, 

thi'oughout  the  following  paradigms,  the  postpositions  ̂   and  ̂   are  written 
as  part  of  the  qualifying  word.  Thus  ̂ sn^  nendh,  f^TX;  hamar,  and  not 
%?rT  ̂   nend.  h,  ̂   ham  r,  which  would  be  the  more  logical  way  of  writing 
them.  But  it  must  never  be  forgotten  that  ̂   and  x;  are  postpositions  and 
have  not  yet  been  so  amalgamated  with  the  principal  word,  that  the  whole 
forms  one  inflected  base. 

§  23.  The  Locative  indicates  the  place  in,  or  the  time  at  which  a  thing 

is  done.  It  is  formed  usually  by  the  postposition  ?f  me,  of  which  ̂ ^  ma  and 
"Ht  mo  are  optional  forms.  Of  these  three  forms,  *ff  mo  is  the  oldest  and 
is  usually  found  in  poetry.  An  old  form  of  the  Locative  ended,  like 
the  Samskrit,  in  e.  It  now,  however,  appears  in  only  a  few  adverbial  sen- 

tences, such  as  ̂   ̂   ghare  ghare,  in  every  hottse. 
B 
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§  24.    The  Vocative  usually  takes  the  same  form  as  the  Nominative. 
In  speaking  to  a  person  of  lower  rank  or  age,  the  termination  W[  vd  or  ̂   d 

is  used  as  follows.  ̂ ■fT  nend,  a  hoy,  becomes  ̂   ̂ T^T  rau  nerCvd. 
nenl,  a  girl,  becomes  i\  ̂ f^^  gai  nenid.  x^Raghu,  a  proper  name,  becomes 
^         rau  Raghud. 

The  following  interjections  are  used  with  the  vocative. 
(a.)  With  masculine  inferiors, — or  familiarly,  ̂   rau,  X.  re. 
(h.)  With  masculine  equals  or  superiors,  ̂   au,  ̂   hau,  %  he. 
(c.)  With  feminine  inferiors, — or  familiarly,  ̂   gai. 
(d.)  With  feminine  equals  or  superiors,  ̂   Jiai. 

Chapter  III. 

pNj^UMBER. §  25.  The  plural  number  of  nouns  in  MaithlH  is  simply  foinned  by  the 
addition  of  a  noun  signifying  multitude.  Those  most  commonly  used  are  ̂  

sahh  and  ¥^f%  sftia/*' meaning  «ZZ,  and  ̂ ^ff^r  lokani*  meaning  people.  The 
last  is  only  used  with  animate  objects.  sahh  and  ̂ 1^1%  sahali'  can  be  used 
indifferently  either  before  or  after  the  qualified  noun.  Thus  %5TT  nend 
sahhah,  ^f=rf%^  nend  saVhiJc,  ̂   sahli  nendJc,  ̂ ^1%  sabaTi 
nendk  and  ^^rf%^  nend  lohanih  are  all  possible  forms  of  the  genitive 
plural  of  %»iT  nend,  a  hoy.  ̂ ^rfsf  lokani  be  it  observed,  can  only  be  used 
after  the  quahfied  noun.  In  all  cases,  whatever  be  the  order  of  the  words, 
the  postposition  deciding  the  case  comes  last. 

§  26.  The  same  rules  partially  apply  to  pronouns  :  but,  in  addition  to 
the  word  signifying  plurality,  many  of  them  have  entirely  new  bases  for  their 
plural  forms. 

§  27.  Throughout  the  following  Paradigms,  I  shall  generally  only  use 
the  word  ̂   to  designate  the  plural ;  but  it  must  always  be  understood  that 
unless  specially  forbidden,         sahali   and  ?ft^t%  lokani  can  also  be  used. 

Chapter  IV. 

Peclension  of  J^ouns. 
§  28.    There  is  in  Maithili  reaUj^  only  one  declension,  but  as  the  forms 

of  some  classes  of  nouns  vary  slightly  from  each  other  before  some  of  the 
postpositions,  it  vdll  be  convenient  to  consider  nouns  in  three  classes. 

§  29.  I.    The  first  class  will  consist  of  all  nouns  ending  in  '^ri  d. 
II.  The  second  class  will  consist  of  all  nouns  ending  in  inherent  ̂   a, 

when  it  is  not  pronounced. 
III.  The  third  class  will  consist  of  all  other  nouns. 

The  difference  between  these  three  classes  will  be  noticed  on  comparison 
of  the  Instrumental  and  Vocative  singular. 

*  The  final  /  in  this  word  is  pronounced. 



§  30]  DECLENSION  OF  NOUNS.  11 

CLASS  I. 

ALL  NOUNS  ENDING  IN  d. 

§  30.    (1)  Example  of  a  Masculine  noun  ending  in  d. 

^«tT  ne7id,  a  boy. 

Singular  ^^^^f  Ek'vachan. 
Nom.  nend,  a  boy. 

nend,  ) 

^  
fa  boy. «i«IT^  nena  ke,  ) 

•T^  nene,  ) 

-s     ̂        ,         f  t>y  a  boy. ^  nena  sa,  ) 

Dat.      ̂ «TT      nend  ke,  to  a  boy. 

Abl.      'Nit  ̂   from  a  boy. 

Gen.  ̂   ̂   ̂   ^of  a  boy. 
(  cTsiT^i:  nenaker,  ) 

Loc.      ̂ T^^  ̂ ma  me,  in  a  boy. 

Voc.     o  ̂•RT  raw  nen^vd,  0  boy ,f 9r  respectfully )w\  'TTr  (XM  nena. 
Plural  Bahuvachan. 

Nom.     ̂ TT        ̂ ^6?^^?  srt^A,  boys. 

i^^T        ̂i^wa  sa^A,
  ") 

^  ,  Vboys 

S^TT  ^rir  ̂   wewa  sahhe,  ) 
.       .  .    ̂   by  boys. 

Dat       ̂ •rr  ̂ JT  sabh  ke,  to  boys. 

Abl.      ̂ IT  saS/i  sd,  from  boys. 

ne7id  sabhak,  ) 

.  boys- 

Loc.       ̂ 311      ̂ ""^  nend  sabh  me,  in  boys. 
(  O  T^?T  nenvd  sabh,  ) 

Voc.  j  ̂  ̂   *  ^0  boys. 



12  DECLENSION  OF  NOUNS.  [  §  31. 

[1.]    Other  fonns  are        %»fT  sahh  nend,  i^«TT  €^f¥  nen&  sabali,  W'^f%  M^T 
sahali  nend  and  ̂ TT  #T^f^  nena  lokani. 

[2.]    Other  forms  are  ^r^f%^  ̂ lewa  salaJi  ke,  and  sfTT  ̂ T^f^T  ̂   nend 
lolcani  ke. 

[3.]    Other  forms  are  ^^^■Qf'  nend  saVhie,  ̂ ^tt  ̂ r«ri%  €  nend  sabah' 
sa,  %«n  ̂ T^rf'f^"  nend  lok'nie  and  %5rr  #T^t1%      nend  lokani  sS. 

[4.]    Other  forms  are  ̂ »fT  ̂ Kff  ̂   «e«a  sabaJt  ke  and  %«rr  ̂ raf'T  ̂   «iey*ffl 
lokani  ke. 

[5.]    Other  forms  are  %»TT  ̂ T^^  ̂   ?je«a  sahali  sa    and  %«tt  #r^1%  # 
nend  lokani  sa. 

[6.]    Other  forms  are  %»rr  «e«a  saVhik,  %«rr  5il<*r»(*  wewa  lokanik. 

[7.]    Other  forms  are        ̂ ^ff     «c??a  sabaJi  one  and  %»rT  '^T^f'T  /ie»« 
lokani  me. 

[8.]    tl  ̂TT  ̂ ^f%       Mew«  salaJi,  ^Mf'T  ««f  ?»e«a  lokani. 

§  31.    (2)  Example  of  a  feminine  noun,  ending  in  «. 

kathd,  a  story. 

Singular  ^:^'^'T  Ek'vachan. 
Nom.  ^a^Aa,  a  story. 

(  wm  kathd,  } 
Acc.  «^  ^       >  a  story. 

Inst,  -j  >^  ,    7  .  f  by  a  story. 

Dat.  kathd  ke,  to  a  story . 

Abl.       w^J  ̂   kathd  sd,  from  a  story. 

(  kathdk,  ] 
Gen.  <        ̂     ,    ,  >  of  a  story. 

(  ̂^T^?;  kathaker,  ] 

Loc.  kathd  me,  on  a  story. 

Voc.      %  ̂^T  he  kathd,  0  story. 



§32. DECLENSION  or  NOUTfS.  13 

Plural  ̂ 'fw^'^'i  Bahuvaehan. 

Nom.  ?T*T  kathd  sabh,  stories. 

^  kathd  sabh, 

Acc.  <  (  stones. 
1         W  W  kathd  sabh  ke,  j 

!«R^T        kathd  sab
he,  ") 

-  7  .7  '    7.7.   ~      t  Stones
. 

Dat.  W     kathd  sabh  ke,  to  stories. 

Abl.  'EW  ̂   ̂a^/i^f  sabh  sd,  from  stories. 

f  sabhak,  ") 
Gen.   i  ^  ^  r  of  stories. 

(  kathd  sabh'ker,  ) 
Loc.  ^      kathd  sabh  me,  in  stories. 

Voc.         'R^T  ̂       kathd  sabh,  0  stories. 

CLASS  II. 

All  nouns  ending  in  inherent  ^     when  this  letter 

IS  NOT  pronounced. 

§  32.    (1)  Example  of  a  masculine  noun,  ending  in  =?r  a. 

■qf^  phal,  a  fruit. 

Singular  ^:^x(3T  Ek'vachan. 

Nom.     "qf^         a  fruit. 

(  T^phal,  ) 
Acc.  ̂   ,  ,  ,  a  truit. 

(  T?r^  ̂   j^Aat  ) 

(  TJ^^  phale,  1 Inst.  ■<  ,  ,  C  by  a  fruit. 
(.  "q?^  ?r  phal  sd,  ) 

Dat.       qf^     phal  ke,  to  a  fruit. 

Abl.      T?f^  ̂   p/ia/  sa,  from  a  fruit. 

phalak,  ") Gen.  ■<       ̂      ,    ,        of  a  fruit. 
Tfi^Jipharker, 

Loc.      "q^f  ̂   phal  me,  in  a  fruit. 
Voc.      %       he  phal,  0  fruit. 



14-  DECLENSION  OF  NOUNS.  [  §  33. 

Plueal  Bahuvachan. 

Nom.  phal  sabh,  fruit. 

{T^i^  phal  sa
bh,  1 

Tff^       ̂   phal  sabh  ke,  ) 

{T?!^        phal  sab
he,  1 

■^        7       7  7  7  I       by  fruit, 
■qi^         phal  sabh  sd,  ) 

Dat.  phal  sabh  ke,  to  fruit. 

Abl.       T?fW      ̂   phal  sabh  sd,  from  fruit. 

fifl^         phal  sabh
ak,  ) 

'     -s     ,  ,  \  oi  fruit. 

Loc.  W  phal  sabh  me,  in  fruit. 

Voc.         T?i^       /ie  />Aa/  sabh,  0  fruit. 

CLASS  III. 

All  nouns  not  ending  in  ̂   a,  or  silent  it  a, 

§  33.    (1)  Example  of  a  masculine  noun,  ending  in  ̂   i 

irrf^  pd?i{,*  water. 

Singular  ^<*ejxj^  Ek'vachan. 

Nom.     irrfsf  water. 

!inf^  
water,  ") ,  ^  water. 

Jmf^^:"  pdnie,  
] _    ̂     .  .  (by  water. 

irrT'T  ̂   pdni  sd,  ) 

Dat.      vnf^     pdni  ke,  to  water. 

Abl.      inf'T  ̂   pd?ii  sd,  from  water. 

r  ̂xT^^  pdnik,  ] 
Gen.  i        ̂       ,  f  of  water. 

(  iTTri^  paniker,  ) 

Loc.      inf'T  me,  in  water. 

Voc.      %  irrf'T  he  pdni,  0  water. 

*  The  i  in  the  termiuation  of  this  word  is  pronounced. 



§  34.  ]  DECMNSION  OF  NOUNS. 

Plural  ̂ '^^^^  Bahuvachan. 

Nom.    mf^      pdni  sabh,  waters. 

(  W[fk  ̂ vr  pdni  sabh,  1 
Acc.  i     _  .  y  waters. 

\  Trf^       ̂   pdni  sabh  Ice 

(  nf^  "Ef^^  pdni  sabhe,  ") Inst.  )  (by  waters. 
C  trTni       ̂   pdm  sabh  sd,  ) 

Dat.      irrf'I  'EW     pd7ii  sabh  ke,  to  waters. 

Abl.      mf^T       ̂   joowz  sa&A  6'«,  from  waters, 

(  inf'I  sabhak,  ") Gen.  j  ^     ,  ,  \  of  waters. 
(  ̂Jf^  ̂ (V{°fiT.  pani  sabh  her,  ) 

Loc.      ̂ \f^  ̂ Wf  ̂   pdni  sabh  me,  in  waters. 

Voc.      %  tiTf't  WPi  he  pdni  sabh,  0  waters. 

§  34.    (2)  Example  of  a  feminine  noun  ending  in  T  i. 

neni,  a  girl. 

Singular  55=11^'^^  EJcvachan. 

Nom.  a  girl. 

C  •T'li  m  neni  ke,  ) 

,        (  ̂f^^""  nenie,  ) 
C  •T«iT  ?f        -set,  J 

Dat.  ^e,  to  a  girl. 

Abl.  ^  wmf  5a,  from  a  girl. 

Gen.  ̂   [  of  a  girl. 
(  «T^^  neniker, ) 

Loc.  wm?-  we,  in  a  girl. 

Voc.      ̂   ̂f%^T  gai  nenid,  0  girl . 



16  '  BECLEXSTON  OF  TfOXTXS.  [  §  35. 

Plural  -sf^^^^r  BaJmvachan. 

A^om,  ?w  7iem  sahh,  girls. 

(  ̂•ft  ̂jvr  neni  sabh,  ) 
Acc.  j  ̂   (  girls. 

(        ̂ T^"        sabhe,  ] 
Inst.  ^    .   ,7  -     r  g"'^^- (  •r^  ?W     nem  sabli  sa,  ) 

Dat.  ^  saJ/i  ke,  to  girls, 

Abl.      ̂ 5ft       5^  wmf  saJA  sa,  from  girls. 

f  ̂«ft  ?I*T^  ne?it  sabhak,  ) 
Gen.     ̂         ̂         ̂   of  girls. 

Loc.      ̂ ift  ̂   sabh  me,  in  girls. 

Voc.      ̂   ̂ f^f^  7167124  sabh,  0  girls, 

§  35.    (3)  Example  of  %  masculine  proper  noun  ending  in  ̂   u. 

^*  Eaghil  a  proper  noun. 

Nom.     j:e(^Raghu,  Raghu. 

Acc,      ̂      Raghu  he,  Raghu. 

(  ̂i^^''  Raqhue.  ) 
Inst.  \     ̂  ̂          /         \hj  Raghu. (  x\  ̂   Raghu  sd,  ) 

Dat.      t:^^  ̂  Raghu  ke,  to  Raghii. 

Abl.      T.\  ̂  Raghu  sd,  from  Raghu. 

Gen.      VS(^  Raghuk,  of  Raghu. 

f^oc.      fi\^  ̂  Raghu  me,  in  Raghii 

Voc.     ̂   ̂35|T  i^au  Raghud,  0  Raghii  (or  respectfully)  %i  vs^ 
hau  Raghii. 

*  Usualy  spelt  tlms  in  Maithilt. 



§§,%-40. 
ADJECTIVES. 17 

Chapter  V. 

Adjectives  3T?n^T'^3fi  Gimavdchak. J  i  • 

§  36.  The  Maithil  adjective  is  not  declined.  It  sometimes  is  liable  how- 
ever to  a  change  on  account  of  gender. 

§  37.  As  the  rules  for  the  formation  of  the  feminine  of  adjectives  are  tlie 
same  as  those  for  the  formation  of  the  feminine  of  substantives,  it  will  be  con- 

venient to  treat  the  whole  subject  of  gender  at  the  present  oppoi-tunity. 
I  must,  however,  preface  my  remarlcs  by  confessing  that  this  will  be 

found,  I  fear,  to  be  the  most  incomplete  part  of  this  grammar.  As  a  matter 
of  fact  the  distinction  of  gender  is  observed  hut  loosely  :  except  to  pandits 
grammatical  gender,  as  distinct  from  natural  gender,  is  almost  unknown ; 
that  is  to  say,  adjectives  only  become  feminine  when  applied  to  female 
living  creatures,  and  hence  I  have  found  considerable  difficulty  in  collecting 
sufficient  examples  to  warrant  me  in  forming  general  rules. 

§  38.  It  is  a  well  known  fact  that  in  High  Hindi  the  adjectives  which 

are  derived  from  the  prdhrit  stock  of  the  language,  and  which  end  in  '^TT  d 
are  in  reality  the  only  ones  in  that  language  which  are  affected  by  gender. 
Adjectives  imported  direct  from  the  Samskrit,  and  forming  their  feminines 
after  the  model  of  that  language,  do  not  form  part  of  the  living  spoken  stock 
of  the  Hindi  dialect,  but  belong  rather  to  the  dead  language  of  the  books. 
The  same  is  only  partly  true  in  Maithili.  In  this  language  we  find  not 
only  frdlcrit  but  even  some  Sarnskrit  adjectives  forming  feminines  distinctly 
the  property  of  the  language  in  which  they  have  been  adopted. 

§  39.    The  genitival  terminations  of  High  Hindi,      ̂ 'fl,  ̂   Tee,  and  ̂   hi 
evidently  correspond  to  the  prdkrit  derived  adjectives  ending  in  °^-«,  and 

In  fact  the  genitive  of  a  substantive  may  be  considered  as,  and  is  liable 

to  the  same  changes  as,  a, prdkrit  derived  adjective  in  °^-a,  °^-e,and  °t-/. 
§  40.  Withou  fc  wishing  it  to  be  supposed  that  Maithili  is  in  any  way 

whatever  derived  from  High  Hindi,  it  may  be  taken  as  a  general  rule  that 
wherever  a  prdkrit  derived  word  occurs  both  in  High  Hindi  and  in  Maithili, 
if  that  word  ends  in  a  long  vowel  in  High  Hindi,  the  ttsus  loquendi  of 
Maithili  tends  to  shorten  that  vowel.    Thus  we  have 

High  Hindi.  MaithiU. 

pdnl.  trrf'T  pdni,  water. 

tTRt  ̂   pdni  hn.  inf^  pdnik{a)  of  water. 

bard.  ■^^  bar  (a)  great. 
The  above  rule  is  not  universal,  for  we  have  in  Maithili  words  Uke 

nmd  a  boy,        7ieni  a  girl,        hetd  a  son,  and  t^t  heft  a  daughter  ;  but  it 
is  nearly  so.  and  may  lie  taken  as  general, 

c 
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[  §§  41-44. §  41.  It  may  be  therefore  remembered  that  what  corresponds  to  the 
prdkrit  derived  termination  °^-d  in  High  Hindi,  is  the  prakrit  derived 
termination  o^.^  Maithili  ;  both  corresponding  to  the  prdkrit  nominative 
in  °#T-o,  and  both  apparently  derived  from  it. 

§  42.  Similarly  prakrit  derived  nouns,  adjectives,  and  genitives  in 

High  Hindi  ending  in  °W[-d,  form  their  feminines  by  changing  this  "^^ri-a  into 
while  prakrit  derived  nouns  and  adjectives  in  Maithili  ending  in  °^-a,  form 

their  feminines  by  changing  the  into  This  i-uledoes  not,  be  it 
observed,  apply  to  the  genitive  in  Maithili,  which  has  lost  all  trace  of  its 

former  adjectival  form.  That  the  termination  of  the  genitive  °'sfi-k  (a)  was 
originally  an  adjective,  and  derived  from  the  Sarnskrit  ̂ cf  krita,  through  the 
prakrit         keraka  or  kelaka  as  suggested  by  Mr.  Hoernle  cannot  I 
think  admit  of  a  doubt ;  for  we  have  even  at  the  present  day  the  form 

-ker  used  alongside  of  o^-^a,  and  a  study  of  the  older  Maithili  poems,  shows 
that  the  former  termination  is  the  more  ancient,  and  has  only  been  sup- 

planted by,  or  contracted  into  the  latter  in  comparatively  modern  times. 
§  43.  To  return,  however  to  the  subject  of  gender,  the  first  rule  to  be 

observed  is  that  in  Maithili,  Prakrit-derived  words  ending  in  short  °'^-a, 
form  their  feminine  in  short  '^x,-  '- 

Examples  : 

Ma  sc.  Fern. 

JTR        fair  iilf^  go}-\ 

^^  bar  great  wf^  bar\ 

^fk^T.  budhidr  wise  ^f^lfT  budhidr 

Note. — sriTyo?'  also  has  an  irregular  feminine  JTlfr^T  gorid. 
§  44.    The  secoud  rxale  is  peculiar  to  Maithili,  and  is  as  follows.  Many 

pure  Sarnskrit  tvords  ending  in  adopted  unaltered  in  Maithili,  form 
their  feminines  in  short  °%.i ;  and  that,  ivhether  in  Sarnskrit  these  words 
form,  their  feminines  in  long  H-l  or  not. 

Examples : 

Masc.  Fern. 

Sarnskrit  1  .         (  ̂'^•^  sundaH, 
'  y  ̂ 53^  sundar  beautiful     s    "   ̂         ,  , 

Maitliili    )    ̂   (  ̂J^R  sundar  . 

S.         ')T^.d]insar  (  ̂ ijE^  dhiisard.  ovvm^  dhtlsan. 

M.        )        dusty    /  ■y.^fft  dliusar  . 
S.         ]     .  r  ̂(5Tcrr  atyantd. 

y  ̂fiiiT  atyant  excessive      <        _  , 
M.        )  (  ̂mV^  atyant . 
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The  following  may  here  be  noted  as  irregular : 

Masc.  Fern. 

S.         ")      ̂   .  ( 'Eri'T^T  subodhd. \    ̂^T^  suhodh  wise  \ 

M.        )     "  iw^fTi  suhudh . 

§45.  KuLE  III.  A  few  prdlcr it-derived  words  ending  in  '^'^-a,  form 
their  feminines  in  "1-2. 

Examples  : 

Masc.  Fern. 

^snr  beta  a  son  beti  a  daughter. 

^»rT  nend  a  boy  ^•ft  nem  a  girl. 

§  46.  Rule  IV.  Prakrit-deriued  words  signifying  colour  form  their 
feminines  as  follows : 

Masc.  Fem. 

g^T^  ujar 

or     ̂ s^\jjuyrd  white 

or  ujarkd 
uj  ri or  ̂ 51^;^  uja  rM. 

knri 

or     ̂ J^\  karid      )>  black  "s^ft^  karikki. 

or     ̂ sfr^T  Icarikkd 

f[Tj  p'trd  '\ 

or     ifl^?; />'«ar         >  yellow  fir^Wt  p^ar'A;^. 

or     fiT^^T  piarlcd  } 

-^Ttmt.  hariar  )  ^  ,     .  . 

.    ̂    ̂     }■  green  fl^^qwf  Aa^'J^'" or    '^fil^wr  hariarkd  ) 
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[  §  47, 

Masc.  Fern. 

Ml  /      ̂    ^   ,  „ , 
>  red  <jf*!io|TT  lai  ki. 

or  laVkd  ) 

EscuPTiox, — fUx.  (JOT  fair,  which  makes  %TfT  gor\  or  JrilT^T  goria. 

Note  also  that        nil,  dark  blue,  which  is  adopted  direct  from  the 
Samskrit  and  which  in  that  language  forais  its  feminine         nila^  or 
nili,  in  Maithili  adopts  sft^  nili  as  its  feminine  form. 

§  47.  Rule  V.  The  following  classes  of  words,  adopted  directly  from 
Samskrit,  form  their  feminines  generally  as  in  that  language. 

a.  Verbal  adjectives  in  and  corresponding  to  Samskrit  adjec- 
tives in  ill- 

E.\aniples  : 

Masc. 

S.       »rrf'?f*r^  mdnin 

irrf^i  mdni 
M. 

S. 

M. 

S. 
M. 

S. 
M. 

S. 
M. 

S. 

M. 

or 

HTf%^^  hhdvin 

bhav'i 

^Tfi:*r^  lidrin 

^\tt  hdn 

'mfk.\dhdri7i 

ijfRt  dhdri 

^Tlt.\  Idrin 

proud 

future 

seizing 

bearing 

doing 

<^f^\  chirahjivin 

lono- 

Fern. 
3Trf^«ft  mdnini 

or  Trrf'rf'T  mdnin  . 

*TTf^^  bhdvini 

(or  V[Tf^f%  hhdvin. 

f ifwl'  hdrim 
or  fTf^cf^T  liar  in  . 

^ifefft  dhdrint 

or  Vlftf^  d/idrin. 

wrfkj^  kdrini 

or  ̂ ftt%  hdrin  . 

f^^sftf^  chiranjih''  or 

f^^^twt  chiranjiU      >  y.^^^^    f'^(t:^]X'^'^  clnranjihim. 
ferff^R  chiranjib 

or  f%5C3ftt%t%  cJtirahjibifi' , 



ADJECTIVES. 
§§48-50.] 

As  an  irregular  under  this  head  Calls, 

Masc. 

S.       ?T'Jj4«t  siidhaniian 

M.      'R^lTrf  mdharnM 

21 

Fem. 
V 

virtuou.s r^ijirf  sudharrnd. 

I.  ̂̂ ^T^  Slid har mini. 

§  4)8.  fij     Participles  of  the  Keduplicated  perfect  in  "^^-oas,  and  com- 

paratives in  "^ii^-eytts. 
Examples : 

Ilase. 

S.  (f^^T  )  vidvas,  (vidvdn)  ) 

)^  w 
M.  f^T»r^  vidvdn  ) 

S.       Jtrt^^e^  gariyas' 
M .  gar/ an 

S.  ̂ ^tw^  laghiyas 

M.  -^^it^j^lagkimi 

§  49.  Cq)  Nomina  ageiilis  terminating  in  ak(a.) 
Examples  : 

Fem. 

ise     f^^^t  I'iduski. 

leavier 

li<>:hter 

Tl^^^ft  gariyasi. 

^'^t^r^  la.gkiyasi  . 

Ifasc. 

oRTlIoR  kdraJc 

pdlak raJcshah 

qr^cfi  pdchah 

W^l^^  sahdyaJi 

a  doer 

a  protector 

a  guardian 

Fem. 

Wlfkwi  kdrikd. 

trrt%^T  pdlikd. 

^;f^^  rakshikd. 

trrf^^T  pdchikd. 

W^X^Wl  sahdyakd. 

a  cook 

a  helper 

§  50.  (d)    Gerun dials  and  past  participles  passive. 
Examples  : 

Maac.  Fem. 

?7cr^  mantahy     to  be  remarked  Hcl^T  mantabyd. 

bandaniy  praiseworthy  V^^^rr  bcmdaniyd. 

^tiK  jogy           worthy  jogyd. 

»rnu"  many  reverend  fn^l  vidud. 

m^J  sddhy         easy  ^TOTT  sddhyd. 



-i^  ADJECTIYES.  [§§  51—53. 

Ma  SC.  Fevt. 

^  jukt             joined  ^^TT  jnktd. 
WS^         mddh  (suddh)  pure  ws^j  suddhd. 

art              pained  ^Tcff  drtd. 

fWs[  khhi I /.           broken  TTS^khmnd. 

§  51.  (e)    Other  nouns  and  adjectives  as, — 
Mcisc.  Fern. 

W  dluirt            a  knave  ^crf  dhurtd. 

gUTFT  sydrn            dark  TOTSTT  sydmd. 

3Tft^  garishth  heaviest  (venerable)  Jrf?;^T  garishthd. 

sreshtk       excellent.  s'reshthd. 

vrind  numerous  ^*^T  vrindd. 

^T^*  ar/y         respectable  ^ETRff  drjyd. 
§  52.  Rule  VI.    The  following  anomalous  forms  should  be  noticed. 

(a)    "(J^n  raja,  a  king,  makes  ■^j^  rant  a  queen. 
(i)  Forms  borrowed  from  Samskrit  noiiiina  agentis  in  tri  present 

some  cui'ious  anomalies. 

Examples. 
Masc.  Fern. 

S.       ■yr^  dhdtri  )  C  ̂ji^  d/idtri. 
,7  /  /  f       creator  < 

M.      men  rf/iato  )  (VT^  dhatri. 

S.       "^jci^  jndiri  ')  (^y^  j^idtri. 
"  ■   / .   C       knower  ]  ... 

S.        tfTcI  pdtri    ]  (ITT^  pa7r?'. >       protector  < 
M.      mcTT  pdtd   )  (xrr^  pa7re. 

Comparison  of  Adjectives. 

§  58.  («)  Comparative.  As  in  High  Hindi,  the  comparative  is  formed, 
not  by  any  change  in  the  adjective,  but  by  putting  the  word  for  the  thing 



§§  54-60.] 
PRONOUXS. 
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with  which  the  comparison  is  made  in  the  ablative  case.  Example,  ̂   iTT^ 

'^iff  TT^fl'  'f  't^^  i  (jdcJiln  oil  gdchhi  sa  siindar  cJihaik.  "This  gTove 
is  more  beautiful  than  that." 

§54.  (h)    Superlative.    This  is  formed  either  by  prefixing ^vr  ̂  
sffl,  the  ablative  case  of  ̂ nr  sahh  all,  or  the  adjective         bar  (which  is 
liable  to  inflection  according  to  gender)  to  the  principal  adjective.  Examples  ; 

T  'tr^        ̂   i  gacJilti  sahlt  sa  sundar  clihaik  "  this  is  the  most 
beautifid  grove;"  or  1^  TTTtft  ̂   i    gachht  bar   sundar  clihaik 
"  this  grove  is  very  beautiful." 

§  55.  Certain  comparatives  and  superlatives  are  also  borrowed  direct 
from  the  Samskrit,  which  need  not  be  noted  here. 

Chapteb  YT. 

j^RONouNS  ̂ iitTT  Sarvandm. 

§  56.  The  declension  of  Pronouns  presents  some  important  points  of 
difference  from  that  of  nouns,  which  must  be  carefully  noticed. 

§  57.  While  nouns  remain  imchanged  before  postpositions,  pronouns 

always  change  to  some  other  form.  They  have  an  inflected  base  whicli  is 
different  from  the  nominative,  and  which  is  used  before  all  postpositions. 

§  58.  The  accusative  singular  of  pronouns  is  never  the  same  as  the 

nominative.  The  pronoun  of  the  second  person  ̂ ^r^  apne  or  ̂ -ff  alian, 
and  the  interrogative  adjectival  pronoim  ̂   Id,  tohat  ?  are  the  only  exceptions 

to  this  rule.  In  cii-cumstances  corresponding  to  those  in  which  the  accusa- 

tive of  a  noun  takes  the  nominative  form,  the  accusative  of  a  pronoun  takes 

the  form  of  the  inflected  base  without  any  postposition. 

The  genitive  form  of  pronotms  in  ̂   r  is  also  to  be  noticed. 

In  pronouns  not  only  the  accusative,  but  also  the  dative,  is  allowed  to 

drop  tlie  postposition  ̂   Ice. 

§  59.  Pronouns  have  the  same  form  whether  referring  to  masculine  or 

feminine  nouns.  They  are  declined  throughout  in  the  singular  and  plural 
numbers. 

§  60.  With  the  exception  of  the  pronouns  of  the  second  person,  they  all 
want  the  vocative  case. 



24 PRONOTTKS. 

§§61-64..] 
Personal  Pronouns. 

Tj^^^f^X"^^  ̂ ^'TTT  purusIivdcJiak  sarvandm. 

§  61.  There  are  three  sets  of  personal  pronouns,  the  first  set  referring 
to  the  first  person,  the  second  to  the  second  person,  and  the  third  to  the 
third.  Each  of  the  two  last  sets  consists  of  two  divisions — an  honorific, 
and  a  non-honorific  division.  In  other  words,  the  pronouns  of  the  second  and 

third  persons  have  each  two  forms,  an  honorific  and  a  non-honorific  form. 
§  62.  To  people  accustomed  to  deal  with  eastern  languages,  I  need  do 

no  more  than  point  out  the  fact,  except  to  notice  en  passant,  that  in  no 
Indian  language  which  I  have  studied,  is  this  distinction  carried  to  a  greater 

length*  than  in  Maithili. 
§  63.  The  following  are  the  personal  pronouns  in  use  at  the  present 

day : — Direct  Form.  Ohlique  Form. 

r  Honorific        fJT   hayn  ham'rd 
1st  Person    ,  , 

(  >j  on -honor  mc        nam  f^TCT  hamra 

(  .  .  ( ap  ne  ap'ne 1  Honorific        {  ,  . 
2nd  Person  <:  ( or       aha  or  ̂ fj  aha 

\  Non-honorific  ciY^   tdh  cTNtt  tohard 

r  Honorific  o  'm'^wi  hmikd 

3i(l  I  js^Qj^.j-^Qj^oi^i^c  ̂ "^j'    ,)  ol-ard 

I  now  proceed  without  further  premise  to  give  their  declension. 

First  Person,  :3tJ3T  t^^^  iitfam  purvsh, 

§  64.  haryi,  1. 
SlNGlTLAK. 

Noin.      ̂ JT  h'lm,  T. 

(  ̂ff^T  liainrd.  ) 

I  f  JTTT      liamrd  kP.  ) 

Tnst. ( ■^^iT'"  ham' re.  ) 
)  ^        '  ̂   y  hy  me. 
I  f  JR^T  ̂   hain  rd  sii. 

*  It  will  be  set'ii  luitliev  on,  that  some  verbs  have  not  only  a  honoiific  and  a  non- 
honoritic  form  (lepericling  on  tlie  subject,  but  have  also  anotlier  pair  of  honorific  and  iion- 
honorific  forms  depending  on  the  object. 
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Singular. 

Dat.     ]  ,  ̂   to  me. 

Abl.       'ffr^  5|  ham'rdsd,  from  me. 

Gen.       1  JIT  hamar,  or         hamdr,  of  me,  my. 

Loc.        liTCT     hmn  rd  me,  in  me. 

Plural. 

fTT  ̂   Aawi  sabh  *         -  | 
Nom.  -!  f?nj       ̂ ff ,  ham'rd  scihh,  or  ̂   we. 

{  sahah\  or  lohani,  ] 

f  f      ̂      ̂ ^rf%     ̂ T^if^f     ham'rd  sabh  ke,  ) 
Acc.   ]  ,  .  fus. 
(  or  sabaK  ke,  or  loJeani  ke,  ) 

r f ?TCT  ̂ w",  ̂ Rf%^,  ̂ T^f^r^",  hanird  sabhe,  or'] I  ,  ,  .  ' 

I  sab' hie,  or  lok'nie,  \^^^ 

1^  or  sahaK  sd,  or  lokani  sd,  j 

iwrr  ̂     ̂ 5rf%      ̂ -Rffsf     harard  sabh  ke,  ]  _ >to  us. 

or  sabali  ke,  or  lokani  he,  ) 

All     C  '^'^  ̂   ̂ »  /iam  ra  sabh  sa,  ] 
Abl.   <  ,11'  (-from  us. (  or  sabah  sd,  or  lokam  sd,  ) 

_  ( "^^rn  ^Rf^,  ̂ TRif'T^  ham  rd  sabhak,  or  ]  of  us 
Gen.   ■<  ( (.  sabliik,  or  lokanik,  ) 

our. 

Loc. !Wcr  <H«<r^       ̂ T^if^r  ̂   hanird  sabh  |  . 

me,  or  saboK  me,  or  lokani  me, 

m  us. 

^^fl'  7mm  sabalC,  and  'frr  ̂ Rif^T        loJcani  are  not  used. 



2G  PEESONAL  PKONOUNS.  [  §§  65 — 66. 

§  G5.  rne,  I. 

The  following  forms  are  used  in  poetry  : — 

Singular. 

Nom.        me,  I. 

Acc.      Mjf^  moh\  me. 

Inst.  moll  so,  by  me. 

Dat.    ̂ if^  moJi,  to  me. 

Abl.    ̂ Tf%      moll'  so,  from  me. 

Gen.  ^TOT  mo7%  or  mord,  of  me,  my. 

Loc.    ̂ it^      moK  mo,  in  me. 

The  plural  forms  are  not  used.  When  necessary,  the  plural  forms  of  ̂  
liam  are  substituted.    This,  however,  occurs  but  seldom. 

Second  Person  madliyam  purush. 

§  66.  toll,  thou. 

Singular. 

_  ̂        ( m%  tok,  1 JNom.  >  thou. "cTT  to, 

(  cTTTO  toliard,  ,  . 

Acc,    \^  ^  J^thee, 
(cfi^<l  ̂   toliard  he, 

{^T^  tohare, 

^TITT  ̂   toliard  set, Inst.   1^        ̂  _     _     ̂ by  thee. 

{wr^tohard,  ) 

Dat.   ]^       ̂   tothee. 
(  fTT^<l  ̂   toliara  Ice,  ) 

Abl.  m^5a  #  toliard  sd,  from  thee. 

Gen.  ̂ Tf^:  to/iar,  of  thee,  thy. 

Loc.  ̂ rpTT  ̂   toliard  me,  m  thee. 

Voc.         m  f  hau  toll,  0  thou. 



§  66.]  PEESOITAi  PBOlfOti^S.  27 

Plueal. 

C  *<TTf       fft"  ̂ vr  toll  sabh,  or     sahh,  \ 

Norn.  <  ̂ TTO  ̂ W,  ̂^f^,           tohardsabh,  sabali,  V^"' 
or  lolcani,  ) 

I                     sabaK  ke  or  lokani  ke,  ) 

f  ̂mi  ̂ rir",  ̂ rW,            toAartf  sabM  or  "| 
I                     sab' hie  or  lokanie,  I 

Inst.                               *   ̂        ̂          ̂   {^byyou, 

I  ^TTO      ̂ ,  ?f^f^  ̂ ,  ̂rNfif%  ?r  ̂ oAara  sd^  j 
^_                     sabaK  sd,  or  lokani  sd,  j 

WTf ̂   'fW      ̂ ff%  tohard  sabh 

ke,  sabah'  ke  or  lokani  ke, 

Dat.  } to  you. 

(  'S^,  ̂ ^f'T  ̂   ifoAaro  sa^A  5a,  ]  from 

you. 

Gen. (  ^Tf  i:T  ̂ W^,  ̂ I^fef,  ̂ T^f^  tohard  sabhak,!  yon, 

\  sabliik,  or  lokanik,  )  your. 

Loc.    <  '^m  you. (  me^  sabaK  me^  lokani  me, 

A^'oc.   <  ■§!  ̂T^T  ?T>T,  ̂ T^fJi  Aaw  tohard  sabh,  y  0  ye. 
V  sa&aJi  or  lokani, 

N.B. — For  toliara^m"^  tohare,  and  tffx;  ifo7<«r,  ̂ KT 
''orr,  and        ̂ or  are  used  by  the  vulgar. 

*fft?  ̂ t^f^       sabah\  and  ?fT¥  ̂ T^f%  /o7«  lohani  arc  uot  used. 



28  PEESOI^AL  PEONOUNS.  [§§  67 — 68. 

§  67.  trf  to,  thou. 

The  following  are  used  in  poetry  : — 

Singular. 

Norn.  ?tY  to,  thou. 

Acc.  ilf^  toll,  thee. 

Inst.  ̂       toh'  so,  by  thee. 

Dat.  mf^  toll,  to  thee. 

AbL  ̂ tT^      ioK  so,  from  thee. 

Gen.  ci^,  ̂"R:,  ̂ Tf^,  mTO  tiia,  tor,  tohar,  or  tohdr,  of  thee,  thy. 

Loc.  ^  toll  mo,  in  thee. 

The  plural  forms  are  not  used.  When  necessary,  the  plural  forms  of 

tdh  are  substituted.    This,  however,  occurs  btit  seldom. 

Second  Person  Respectful. 

§  68.  .  , 
aha  ,  thou. 

Singular. 

Nom.  ̂ ^fT,         aha,  or  ap  ne,  thou. 

Acc.  ̂ TT  ^  (^hd'  ke,  or  ap'iie  ke,  thee. 

Inst.  'ETW^,  ̂ 'W^T  ̂ ,        ̂   ahdi,  aha  sd,  or  ajpne  sd,  by  thee, 

Pat.  wh.  ^i^'^^^  *^>'- 

Abl  ̂ TT  ^  ^i^'^^ 

Gen.  ̂ sriWj  ̂ l^^^  ahd'k,  ap'nek,  of  thee . 

Loc.  WC^  «i?'/i<?       in  thee. 

Voc.        ̂ "fT  J  0  thou. 
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Plural. 

Nom. ^TT  ?RT,  ̂ ^f%,  '^fNf'T  aha  sabli,  sahali ,  or  lohani,  |  you, 

-^^-^^f^.-^t^X^  ay' nesahh,  sahali ,  ov  lohani,  )  ye. 

r ̂=fT  'EW       'ERff  i'",  aha  sabh  he,^ 

I  sabaK  he,  or  lohani  he, 
•A-Cc.  .  . 

1^  sahali  he,  or  lohani  he, 

Dat. 

Loo. 

you, 

ye. Inst.   -1        ̂ fNif5T  ̂   alia'  sabh  sd,  alidi  sabh  sd,  apne  y 
I  .  I  y 

sahli  sd,  sahali'  sd,  or  lolcani  sd,  J 

sahh  he,  ap'ne  sabh  he,  sabaK  he,  lohani  he,  j  J^^^ 

aha  ') 

i  he,  3  i 

I  I  from 

AbL    i  sahh  sd,  ap  ne  sahh  sd,   sahaK  sd,  or  Yy^^^ 

[_  lohani  sd,  J 

(  ^W^,  ̂ T^ff  ̂ ,  ̂ ^f^  ahd'  sab-  j  of 

I  hak,  ap'ne  sahhah,  sah'hih,  or  lohanih,        /  y^u. 

r  W  ^iT^  ̂   ^^  ahd'  I  in 

|sa6/i  'me,  ap'ne  sabh  me,  sahali  me  or  lohani  me,  S  you- 

2;f  B. — can  be  used  throughout  for  aha'.  It  is  the  more 
honorific  term  of  the  two.  ̂ 'ff  alia'  is  sometimes  even  used  when  talking 
to  inferiors.  in  fact,  is  polite,  di^i^^rh  tbh  \^  vulgar. 



30  REriiEXIVE  PRONOUNS.  [  §  69 

Reflexive  Pkonoun. 

^nr^rf^  ap'nah'h,  self. 
§  69.  Singular, 

Nom.    ̂ Tf^  ap^nafth,  self. 

Acc.      ̂ TT«n  ̂   ap'nd  he,  self 

Inst.     ̂ iTSTT     ̂ ^*rf%  ̂   ap'nd  sd,  or  ap'nalin  sd,  by  self. 

Dat.     ̂ tr^TT      rqjnd  ke,  to  self. 

Abl.      ̂ q"^  ̂ ,  sETqTf^ ^  5a,  or  ap'nalin  sd,  from  self. 

Gen.  lof  self. 
(  ̂n?«r  appa?i,  ) 

Loc.  ap'nd  me,  in  self. 
Plural. 

„       (  ̂̂ rf^  ̂ TH,  ̂ ^ff ,  ̂̂ if^  ap'nah'n  sabh, ") iNom.  {  V  selves. 
(  sahali,  or  lokatii, ) 

Ace.    -j  >•  selves. 
(  sadh  he,  sahali!  ke,  or  lokani  ke,  ) 

f^tfTT^  ̂ ,  ̂rwf%  4  ̂ >^f%  ̂   ap'nd)  , 
Inst.  -<  .      f  i^y  selves. 
(  sd,  sabah'  sd,  or  lokani  sd,  ) 

Dat.    <  '      ̂   to  selves. (  sabh  ke,  sabali  he,  or  lokani  ke,  ) 

All     (         ̂   ̂ 5  ̂Rf%  ̂ ,  ̂fNrOr'^  apnd  sabh  )  ̂ 
Abl.    <  ,     '  .      I  irom  selves. 
(  sd,  sabah'  sd  or  lokani  sd,  ) 

^        ( ̂^^J  ̂ Vl^,  ̂ ff^,  ̂ ^r^r^  ap'7id  sab- )     „  , (xen.   <  .  .    r  of  selves. 
(.  hah,  sabahik,  or  lokanik,  ) 

T        ( W  H ,  ̂Rf%       Wt^T^  ̂   ap'nd )  . i^oc.    <  V  in  selves, 
C  sabh  me,  sahali  me,  or  lokani  me,  ) 



§  70.]  DEMONSTUATIVE  PnOl^TOS.  31 

Third  Person  ̂ [55;^^^  anya  purtish. 

Proximate  Demonsteatite  Non-honorific. 

§  70.  \  i  or  t  i,  this  ;  not  used  as  an  adjective,  and  only  used  when  re- 
ferring to  animate  objects. 

Singular. 

Nom.        i  or  f;  i,  this. 

Acc.      ̂ ilT,  '^^^T^^*  ekard^  or  ehard  he,  tliis. 

^^i^T,  5=fiTT  ̂ *  ekard,  ehard  he,  to  this, 
^^i^  ̂   ehard  sd,  from  this. 

55^^  ehar,  of  this. 

^*  ehard  me,  in  this. 

Inst . 

Dat. 

Abl. 

Gen. 

Loc. 

ekare,  1 

^    ehard  sd, ) by  this. 

Nom 

Acc. 

Inst. 

Dat. 

■
1
 

Plural. 

5:  or  f;       ̂ 1^1%,  ̂ ^HrfsT  i  or  i  sahh,  sabali, ' ,  sabali ,  "I I'  lohani, ) these, 

these. 

he,  sabali  he,  or  lohani  he, 

^W,  JERf^",  ̂ fNf^t^"  ehard  sablie,  ̂  
saVhie,  or  lolcnie, 

sd,  sabali^  sd  or  lohani  sd,  j 

C  ̂?fR:T  ̂ ?vr      ̂ Rf%      ̂ W^T  ̂ *  ehard  sabh) 
^  _      >•  to  these. (  he,  sabaK  he,  or  lohani  he, ) 

\ 
y  by  these. 



32  DUMONSTRATJTE    PfiOXOUXg.  [  §  71, 

Plural. 

(  ^,  ??^t%  i3,  ^  e/card  sahh. ) 

■)  ~     ,  7,   ~      7  .     .      K^'O'^ these. (.  sa,  sabali  sa,  or  tokam  sd,  ) 

Gen.   ]  r;-/       7  7      '[of  these. C  .sac*  A? A;,  or  lokamk,  ) 

^oc.    -l  >■  in  these. 
(.  me,  sabah'  me,  or  fo^aw/  wg,  ) 

Proximate  Demonstbatite  Hoxoeific. 

Singular. 

§  71. 

Nom.    T  or  t;,  i  or  t,  this. 

Acc.      f%wr,  f^si^  or  hhikd  ke,  this. 

Inst.     f%wr  ̂   hinkd  sd,  by  this . 

Dat.      fk^m,  f%5i^T  i-"  hiii'kd,  or  /?m'^a      to  this. 

Abl .  ^  hinkd  sd,  from  this. 

^        ( hinak,  ) 

Gen.   ]  '      f  of  this. ( f^«i<=hc  Imikar, ) 

Loc      f%5i^T     Mnkd  me,  in  this . 

Plural. 

Nom.  j  ,  7-      ,  ,    .  these. 
sabali ,  or  lokam,  ) 

Acc.    i  ̂   ^^'^^  I  ^1 (  sabh  ke,  sabali  ke.  or  lahmii  Jr?  \ 



§  72.]  DEMONSTEATITE  PE0N0UN8.  33 

Plural. 

Inst.    \  ,  ,  ,     .      f-  by  these. (_  s«&A  sa,  sahah  sd,  or  lokani  sd 

Dat.    ̂   .      f  to  these. 
(  sahli  Ice,  sabali  ke,  or  lokani  ke, 

Abl. _      >-irom  these. 
sabh  sd,  sahali  sd,  or  lokani  sd,  ) 

Gen.    ̂     >  of  these. 
ffTO  ̂ IW^,  'fl^ff^,  w^^ff^  sabU- 

ak,  saVhik,  or  lokanik, 

Loc.    ̂   ?■  m  these. 
sahh  me,  sabaK  mS,  or  lokani  me 

Third  Person  ̂ sg^^g  anya  purush. 

Remote  Demonsteatite  Noit-Honoeific. 

§  72.  ̂   0,  he,  she,  it,  that,  not  used  as  an  adjective,  and  only  used 
when  referring  to  animate  objects. 

Singular. 

Nom.  ̂   0,  he,  she,  it,  that. 

Ace.  ̂ "I^RTT,  ̂ "^^RT  ̂   ckard,  or  okard  ke,  him,  etc. 

Inst.  ̂ t^T  ̂ *  okard  sd,  by  him,  etc. 

Dat.  ̂ "^Ntt,  ̂ "^^  ̂   okard,  or  okard  ke,  to  him,  etc. 

AbL  ̂ "^sR^T  ̂   okard  sd,  from  him,  etc. 

Gen.  okar,  of  him,  etc. 

Loc.  ̂ "^^?:t      okard  me,  in  him,  etc. 

*  The  ibrm  ̂ I^T  okave,  is  wanting. 



■  34  DEMOXSTEATIYE    Fita>'OTi?fg.  [  §  78- 

Plural. 

Nom.   ̂        ̂ ff ,  ̂̂ f%  0  sahli,  sahali,  or  lokani,  they,  those. 

'  Acc.  etc.  ohard  sahk  ke,  etc,  tbem,  etc. 

Inst.     ̂ "^t^T       ̂ ,  etc.  okard  sahh  sd,  etc.,  by  them,  etc. 

Dat.     ̂ "^^T  ̂ RT       etc.  okard  sahh  ke,  etc.,  to  them,  etc. 

AbL      ̂ "^^T  ̂   ̂ ,  etc.  okard  sahh  sd,  etc.,  from  them,  etc. 

Gen.     ̂ "^^^  ̂ ETVl^fi,  etc.  okard  sab hak,  etc .,  of  them,  then-,  etc. 

Loc,     ̂ "^^i^  etc.  okard  sahh  me,  etc.,  in  them,  etc. 
Eemote  Demoststratite  HoNOEinc. 

Singular. 

§  73. 
Nom.  ̂   0,  he,  she,  it,  that. 

Acc.  ^^^t      hunkd,  or  himkd  ke,  him,  etc. 

Inst.    ̂ «i^T  ̂   hunkd  sd,  by  him,  etc. 

Dat.    ̂ ^^T,  ̂ ^^T      hunkd,  or  hunkd  ke,  to  him,  etc. 

AbL    ̂ «I^T  ̂   hunkd  sd,  from  him,  etc. 

Gen.  ^       hunak,  hunkar,  of  him,  his,  etc, 

Loc.    ̂ »T^T      hwikd  me,  in  him,  etc. 

Plural. 

Nom.  ̂ "t^H,  ̂ ^Tf,  ̂ t^f%  f  sahh,  sahaK,  or  M«m,they,  those. 

Acc.    S*l^T  ̂        ̂ ''c.  hunlcd  sahli  ke,  etc.,  them,  etc. 

Inst.    ̂ ^^T  'Wr  ̂ ,  etc.  hunlcd  sahh  sd,  etc by  them,  etc. 

Dat.    '^WT  ^'fc.  hunkd  sahh  ke,  etc.,  to  them,  etc. 

Abh     ̂ ^'^T       ̂ ,  etc.  hun'kd  sahh  sd,  etc.,  from  them,  etc. 

Gen.    ̂ '[^T'EW^,  etc.  him'kd  sabhctk,  etc.,  of  them,  their,  etc, 

Loc.     ̂ ^^l^iT      etc.  hun'kd  sahh  me,  etc.,  in  them,  etc. 



§§  74 — 75.J  Eteli.VTIVE  PRONOUNS.  ̂   35 

The  Relative  Piionoun. 

'<ET''^^T'^^  ̂ «fTii  Sambandh^vdchak  sarvandm. 

§  74.  Like  the  Personal  and  Demonstrative  pronouns,  the  Relative  also 
has  two  forms — one  honorific,  and  the  other  non-honoriiic. 

The  same  observation  applies  also  to  the  correlative  H  se  and  to  the 

Interrogative  ̂   he,  and  as  attention  is  here  drawn  to  the  fact,  the  remark 

will  not  be  repeated. 

The  Relative  Peonoxtn,  Non-Honoeific. 

§75.  ^y^?,  who,  which,  that. 

Singular. 

Nom.  ̂   je,  who,  which,  that. 

Acc.    ■spR^iT,  5J^T  ̂ "jjakard,  or  jakard  ke,  whom,  etc. 

Inst.    sf^iTT  ̂ ,  ̂ifw  ?l  *  jakard  sd  or  jdli  sd,  by  whom,  etc. 

Dat.    "simx.!,         ̂ jakard  or  jakard  ke,  to  whom,  etc, 

Abl.    aj^^T  ̂ ,  ^jakard  sd,  ovjdii  sd,  from  whom,  etc. 

Gen.    ̂ WKjakar,  of  whom,  whose,  etc. 

Loc.    ■sj^T      onff     jakard  me,  oy  jdli  me,  in  whom,  etc. 

Plural. 

No in. ^  iEfH,  ̂ Torff ,  ̂̂ f%ye  sahh,  sahnli,  or  )  who,  which, 

•   lokanL  )  that. 

( i=n<.i  or  5iTf%  WiJ  iTf  etc.,  jakard  ovjdh' 
Acc.    -<  , ,  7  r  'vhom,  etc. (.  sa,oli  ke,  etc.,  I 

*  Other  forms  noted  are         MiiX  jalcare. 

t  The  form  gfrf?  ̂ a/i'  is  not  used  throughout  the  singular,  but  only  in 
those  eases  where  it  is  specially  given.  In  the  plural  it  is  used '  in  all  the oblique  cases. 



36  EELATIVE  PEOyOTTNS.  [  §  '^6 

Plural, 

J    ̂     rs^TO  or  ̂ Tf%        ̂ ,  etc.jakardov  jdJi  Yhy  whom, 
\                                    sabh  sd,  etc ., )  etc. 

Dat. 

Abl 

!j|eh^t  or3fTf%  ̂        ̂ ^c.  jaliard  or  jdJi'')  to  -wliom, 
sabh  he,  etc .,  ;  etc. 

C or  ̂ Tfl  ̂   'B,  efc.  jalcard  or  1  from  whom, 

I  sabh  sd,  etc.,  j  etc. 

C         or  ̂ iff  mi%  etc.  jakard  or  jaA' ) 
Gen.    ̂   77  7    .    >  whom,  etc. 
(  sabliak,  etc.,  j 

or  5nff  ̂   ̂i^",  etc.  jalcard  or  jdli  )  in  whom, 

saJA  me,  etc., )  etc. 

The  Eelatiye  Peonohn  Honobific. 

§  76. 

Singular. 

Nom .    ̂   je,  who,  which,  that. 

Acc.  5ltW[  ̂   janiM,  or  janikd  ke,  whom,  etc. 

Inst.     ̂ ^wi  ̂ janikd  sd,  by  whom,  etc. 

Dat.     srOt^,  ■srf'l^  ̂   janika,  ov  janikd  ke,  to  whom,  etc. 

AbL     ̂ rf^T  ̂   janikd  sd,  from  whom,  etc. 

Gen.      3fOT=R,  arf?T5ff5;  janik,  janikar,  of  whom,  whose,  etc. 

Loc.     '5lfwi  ̂ Janikd  me,  in  whom,  etc. 



S  77.1  cohrelative  pronouns.  -  37 
^     ̂   i 

Plural. 

Nom.  ̂   Wi=(  je  sahh,  wlio,  which,  that. 

Acc.  sff^T^T  ̂       etc.jamkd  sahh  ke,  etc.,  whom,  etc, 

Inst.  'STf'niT  5fJT  ̂ ,  etc.janihd  sahh  s<i,  etc.,  by  whom,  etc. 

Dat.  5lf%^  ̂ TH  ̂   ,  etc.  janihd  sabli  he,  etc.,  to  whom,  etc. 

AbL  ■sff'T^T  ̂   ̂ ,  etc.  janilcd  sahh  sd,  etc.,  from  whom,  etc. 

Gen.  ^m^,  etc.  j'anikd  sahhalc,  etc.,  of  whom,  etc. 

Loc.  ■5lfwr  ̂ iT  ̂   ,  etc.jcmikd  sahh  me,  etc.,  in  whom,  etc, 

The  Correlatite  Pronoun  Non-Honoeific. 

§  77. 

Singular. 

Nom.    ̂   se,  he,  she,  that. 

Acc.      riwn,  takai'd,  or  takard  ke^  him,  etc. 

Inst.     tiWKJ  ̂ ,  cfTf^       takard  sd,  or  tdh'  sd,  by  him,  etc. 
Dat,      cI^T,  cf^ir[      takard  or  takard  ke,  to  him,  etc. 

AbL      ci^T  ̂ ,  cTlf^     takard  sd,  or  MA'  sa,  from  him,  etc . 

Gen.      cj=fR:  takar,  of  him,  his,  etc. 

Loc.      cRiTT  ̂l"^,  cTrff  ̂   takard  me,or  tdK  me,  in  him,  etc. 

Plural.  _ 

^  ̂JT,  ̂ ^f^,  etc.  se  sahh,  sahah\  etc.,  they,  those. 

c{*<l  or  tiTf%  ̂       efc.  takard  or  ̂ aVi'  ■) >•  them,  those. 
saM  /t'^,  etc.,  ) 

ci**,!  or  ciTt%  ̂   ̂,        takard  or  to'A' by  them, 
srt5A  sd  etc,  ;  by  those. 

*  Other  forms  are      te  and  tahare. 

Nom. 

Acc. 

Inst. 
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Dat     I^^^^T  or  cfif^  ;ErJ^i^  etc.  takard  or  tali' ')  to  them, 
^  /eg-,  etc.,  3  to  those. 

Abl.    j^^Torrrrf^         1^  etc.  takard  or  to'A' |  from  them, 
^  saM  ,sa,  etc.,  |  from  those. 

Gen.    I^^'"^  or^Tp?  etc.  takard  or  toVi' )  their, 
(  sahha.k,  etc.,  )  of  those. 

Loc     j^^"^     ̂ ^^^  "^^^^  ̂'-''^^'^'^       toVi'  |m  them, 
'  sahli  me,  etc.,  )  in  those. 

The  Correlative  Pronoun  Honorific. 

§  78. 
Singular. 

Nom.    ̂   se,  he  or  that. 

Acc.      frfif^T,  cif^T      ̂ a?^^7Ja,  or  tanikd  he,  him,  etc. 
Inst.      crfwr  ̂   tanikd  sc\  by  him,  etc. 

Dat.      cifiT^T,  cifTO  ̂   tanikd,  or  ta;??7,a  ̂ 'g,  to  him,  etc. 
Abl.      crf^T^T  ̂   tanikd  sd,  from  him,  etc. 

Gen.     crf%^,  cTfe^  to/izX-,  tanikar,  of  him,  his,  etc. 

Loc.      cffei  if"  to«/>^a       in  him,  etc. 
Plural. 

Nom..  §  ̂3^,           etc.  se  sahh,  sahaK  etc.,  they,  those. 

Acc.  cTfjf^T       i",  gfc.  tanikd  sahh  ke,  etc.,  them,  etc. 
Inst.  cifsi^T  ?ri^  ̂ ,  etc  tanikd  sahh  .sd,  etc.,  by  them,  etc. 

Dat.  cifTO       i",       tanikd  sahh  ke,  etc.,  to  them,  etc. 
AbL  crf^r^  ̂   ̂ ,  efc.           sahh  sd,  etc from  them,  etc. 

Gen.  fTf'T^T  ̂ iq^,  dfc.  tanikd sahhak,  etc,  of  them,  their,  etc. 

Loc,  crf^T^T  ̂       ̂ 'ft^  tanikd  sahh  me,  etc,,  in  them,  etc. 



g§  79 — 80.]  IKT EURO 0 ATI VE  rBONOtTNS.  89 

iNTEEEOaATIVE  PxiONOUN  NoN-HoNOETFIC, 

sra^"^^  'Fi^^T'T  prasnavdchak  sarvandiii, 

§  79.  Singular. 

Noin.  ̂  /ct?,  who?  which? 

Acc.    5R5R5;t,  ̂ 5[,?;x  ̂   kahird,  kakard  kS,  whom?  which? 

Inst,    chch^l  ̂   kakard  sd,  by  whom?  by  which  ? 

Dat.    ̂ i^T,  =h=h<[     kakard^  or  kakard  ke,  to  whom  ?  to  which  ? 

Abb    '^^TX  ̂   kakard  sd,  from  whom  ?  from  which  ? 

Gen-    W^T.  kakar^  whose  ? 

Log.    5R^vcr      kakard  me,  in  whom?  in  which? 

Plural. 

Nom.  ^H,  ̂ t%,  wNif%  ke  sabh,  sahali ,  or  lokani,  who ?  which? 

Acc.  efc.  kakard  sabh  ke,  etc.,  whom?  etc. 

Inst,  ̂ ^rr  ̂   'F^,       kakard  sabh  sd,  etc.,  by  whom?  etc. 

Dat.  etc.  kakard  sabh  ke,  etc,  to  whom?  etc. 

Abb  W^TJ  ?W  ̂   efc.  kakard  sabh  sd,  etc.,  from  whom?  etc. 

Gen.  ̂ ^na^>1^  etc.  kakard  sahhak,  etc.,  whose  ?  etc. 

Log.  WpJJ  ^te.  kakard  sabh  me,  etc.,  in  whom?  etc. 

The  form  ̂ t1%  /fa^''  which  might  be  expected,  is  not  used  so  far  as  my 
experience  goes. 

iNTEREOGATrVE  PeoNOUN  HoNOEiriC. 

§  80.  Singular, 

Nom.      ke,  who?  which? 

Acc.    ̂ fsi^T,  ̂ f%^  ̂   kaniM,  or  kanikd  ke,  whom  ?  etc. 

Inst    ̂ if^rar     kavika  sd,hy  whom?  etc. 
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Singular. 

Dat.    sfifvf^,  ̂ (fiT^T     kanikd,  or kanikd  ke,  to  whom?  etc. 

Abl.    ̂ ff^=RT  ̂   kamkd  sd,  from  wliom?  etc. 

Gen.   ̂ if^,  mf^W^  ka7i{k,kamkar,  whose? 

Loc.    ̂ if^MT      kanikd  me,  in  whom?  etc. 

Plural. 

!^  'FW,  ̂ rT^,  W^f%  ke  sabh,  sabaJi  or  ] 
,  \  who?  which  1 

lokam, } 

Acc      ̂ if'TSfiT  etc.  kanikd  sabh  ke,  etc.,  Avhom?  etc. 

Inst.      ̂ f%^T  ̂   ̂ ,  etc.  kanikd  sabh  sdj  etc., from  whom?  etc. 

Dat.      ̂ fsi^  ?w  ̂   etc.  kanikd  sabh  ke,  etc ,  to  wliom?  etc. 

Abl.      ̂ ifsf^       ̂ etc.  kanikd  sabhsd,  etc.,  from  whom?  etc. 

Gen.      ̂ f^T^T  ̂ W^,  etc.  kanikd  sabhak,  etc.,  whose  ?  etc. 

Loc.      ̂ fWT  ?T*T      etc.  kanikd  sabh  me,  etc.,  in  whom?  etc. 

Interrogative  Pronoun  (used  with  inanimate  objects.) 

§81.  ^ki,  what.  (Irregular). 

Singular. 

Norn.      h,  what? 

Acc.  ^,  wt  kathi  ke,  or  ki,  what? 

Inst.  ^  ̂a^/w  ««,  by  what  ? 

Pat.  1  kathi  lai,  to  or  for  what  ?  why  ? 

Abl.  ^  ̂a/7w  5a,  from  what? 

Gen.  ^(f/i/«'A;,  of  what  ? 

Loc.    ̂ ?rt  ̂   kathi  me,  in  w^hat  ? 

Plural  wanting.  The  singular  is  used  instead.  Note  the  form  of  the 
Dative. 



§§  82 — 84.]  INDEFINITE  PEONOuis.  41 

The  Inteheogative  Puonominal  Adjective. 

§  82.  hon,  what  ?  referring  to  both  animate  and  inanimate  objects 
as  not  declined. 

Indefinite  Pbonoun. 

§  83.       ̂ ^"^  keo,  any  one,  some  one.  (Irregular.) 
Singular, 

Nom.    ̂ ^"^  keo,  any  one,  some  one. 

f^i^TW*,  <!ft4h<'W*     kakaraKn,  or  kahara-  )  someone,  or 
h'n  ke,  )  any  one. 

Inst.     ̂ ^i^"  ̂   kakarah'n  sd,  by  any  one,  etc, 

{W^'W,  ̂f^'f"      kakarah'n  or  kakara- ")  to  any  one, 
lin  ke,  )  etc. 

Dat. 

Abl.  ■cR<=h*,"f  ̂   kakardKn  -sa,  from  any  one,  etc. 

Gen.  ̂ ^nct  kakaro,  of  any  one,  etc. 

Log.  ̂ ppR'f"  ̂   kakaralin  me^  in  any  one,  etc. 

Indefinite  Peonoun". 

§84.  ^/cM', any  thing. 

Nom.  kichli ,  any  thing, 

Acc.  kichli  k8,  any  thing. 

Inst.  €  kichJi  sd,  by  any  thing, 

Dat.  kichJi  ke,  to  any  thing. 

Abl.  €  kichh'  sd,  from  any  one. 

Gen.  kichhuk,  of  any  thing. 

Log,  ^  kichli  me,  in  any  thing. 
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IndEPIKITE  PliOXOUIf. 

MchJi ,  something. 

Nom.  kichli,  something. 

Acc.  ̂ ^^^"^  /r^^,  something. 

Inst.  m\  ̂  katJm  sd,  by  something. 

Dat.  kathu  ke,  to  something. 

Abl.  ^  katliu  sd,  from  something . 

Gen.  ̂ ^r=fi  kathuk,  of  somethino-, 

Loc.  '^^^^  kathu  7ne,  in  something. 

Adjectival  Proximate  Demossteative  Peonouk. 

§  85.  T  i  or  t  ?,  this,  used  only  as  an  adjective,  when  refewing  to 

animate  objects  and  used  either  as  an  adjective  or  substantive  when  referj-lug 
to  inanimate  objects. 

Singular. 

Nom.   T  or  ̂   (^rsn)  i  or  i  {tiemi),  this  (ho}'). 

Acc.  (^•IT)  ̂   clt  {nend)  ke,  this  (boy). 

C^[f%  (^^0)        (^^)  ̂       ('t^ene)  or  eJi  )  by  this 

t  (jiend)  sd,  3  (boy) , 

Dat.  (^^t)      eJi  (nend)  ke,  to  this  (boy). 

Abl.  5?;f%  (^5fT)  ̂   ell    (nend)  sd,  from  this  (boy). 

Gen.  (^T^)  ell'  (nendk)    of  this  (boy). 

Loc.  ̂ Vw  (^^)      ch'  (nend)  me,  in  this  (boy). 



§§  8G — 87.]  ADJECTrVAL  PROXIMATE  DEMOXSX<ATITE  mONOUITS. 
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Plural, 

\  T.OV  ̂        {^^f)  i  or  i  sabh  (nend),  ) 
Norn.  <  .-^  .  .  [these  (boys). 

*  ,?riTr),^iT  I  or  i  {nend)  sabh,  )         v    ̂   / 

(^t)      ell   sabh  {nend)  he,  ) 
Acc.    j   _    ̂   _^  >tliese  (boys), 

.^rw  (^T)  mi  m  eh'  {nend)  sabh  ke,  ) 

Inst. 

Dat. 

Abl. 

Gen. 

Log. 

1^1%       (W)  eK  sabh{nene),  |by  these 

(  (%5it)     eA'  sabh  {nend)  sd,  }  (boys), 

( (%5It)  %*  eK  sabh  (nend)  ke,  ')  to  these 

l^f%  'Mv  eh'  {nend)  sabh  ke,  )  (boys), 

C^f^  ̂   (^n)  ̂   eJi  sabh  {nend)  sd,        from  these 

(^l)       ̂   eh*  {ne7id)  saah  sd,  )  (boys). 

^ff        (^■ra)  e/i'  5aM  {nendk),  ]  of  these 

(^^t)         eh'  {nend)  sabhak,  )  (boys). 

(  (^♦fl)  m&A  (nend)  me,  ")  in  these 

(^*TT)  eA'  {nend)  sabh  me,      )  (boys). 

§  86.  Similarly  is  declined  the  adjectival  remote  Demonstrative  Pro- 
noun ^  0,  that,  (oblique  form  "^tfV  oli),  used  only  as  an  adjective  when 

referring  to  animate  objects,  and  either  as  an  adjective  or  substantive  when 
referring  to  inanimate  objects. 

§  87.  Note  with  regard  to  w  je,  who,  which,  that,  %  se,  he,  she,  ̂   Ice, 
who,  ?  which  ?  ̂   hi  ?  what,  kco,  any  one,  some  one,  Mchh\  any 

thing  and  IcichlC ,  something.  These  words  are  only  used,  when  de- 
clined as  above,  as  pronouns,  and  not  as  pronominal  adjectives,  agreeing  with 

any  immediately  succeeding  noun. 

When  used  as  adjectives  they  discard  inflections,  and,  if  agreeing  with 

a  noun  in  the  direct  form, thoy  (except  ̂   Icc,  who?  and#  l-i,  what  ?)  retain 
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the  forms  of  their  respective  nominatives.  If,  however,  agreeing  with  a  noun 
in  the  oblique  form,  they  themselves  change  as  follows  : — 

^je,  who,  which,  that,  becomes  mf^jdh\ 

^  se,  he,  she,  becomes  ciif^  idh\ 

keo,  any  one,  some  one,  becomes  kono. 

JcichJi,  any  thing,  remains  kichJt. 

kichh',  something,  remains  kichh\ 

But  ̂   ke,  who  ?  which  ?  and  sRt  kl,  what  ?  when  used  ad- 

jectivally always  become  ̂ fN  kon. 

§  88.  Examples. 

1.  w  del  ehhal,  se  gel  ; — he  who  came, 
went. 

2.  ̂   Wt^  ^        Ti^je  lok  del  chhal,  se  lok  gel ; — 
the  man  who  came,  went. 

3.  ^cf,  jakar  khet,  takar  clhd7i;~he  who 

owns  the  field  owns  the  rice  crop. 

4.  5nf%  ^cT,  mfw  ̂ '^^  ̂ 15^  jdh'  lokak  kliet,  tdli  lokak 
dhdn ; — the  man  who  owns  the  field,  owns  the  rice 
crop. 

5.  %       ?  ke  chhal  ?  ; — who  was  he  ? 

6.  ̂   ^t^?  o  kon  lok  thik  f — what  caste  is  he  ? 

7.  kakar  ghor  chhaik ; — whose  horse  is  it  ? 

8.  ̂ 51^"^^^^$^?  kon  lokak  ghor  chhaik 'I  ~^xhat  per- son is  the  oAvner  of  the  horse  ? 
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6.    ̂       ?  ki  chhaik  ? — what  is  it  ? 

10.  srhT       $5ff  ?        briksh  chhaik  1 — what  tree  is  it  ? 

11.  5ffwt     mf5T  ̂ rre^  l^=f  ?  katM  me  pdni  Mel  chhahl — n 

what  have  you  brought  the  water  ? 

12.  ̂ fN  ̂ rfel  ̂   mf^  WR^l^^?    kon  lotd  me   pdni  Idel 

chhah  ? — in  what  lotd  have  you  brought  the  water  ? 

13.  %^  »[f^  ̂ ^^?  keo  nah'h  del ; — no  one  came. 

14.  ̂ srl"  %»rr  ̂ fi  ̂  kono  nend  nalin  del;—  no  hoy 
came. 

15.  ̂ ^tf%  ?Tr?T     ̂ Rnsft       ̂ rf^  ̂   oA'  grdm  me  kakaro  kichli 

nalin  chhaik  ; — in  that  village  no  one  has  any 

property. 

16.  ̂ ftf%  ^sft^f^T^"'  ̂          5Tf^  oh'  grdm ak 

kono  hanid  sa  kiclili  nalin  hhetat ; — he  will  get 

nothing  from  any  shopkeeper  of  that  village. 

1 7.  TTSfVf  kicMi   amot  pathahiha  ; — send  me 

some  mango  conserve. 

18.  ̂   ̂ ^^^  M'^  0  aukhadh  katlbu  me  dhail  ho- 

taik ; — that  medicine  must  be  kept  in  something. 

DeEIVATIVE  PEOKOMIIfAL  FOEMS. 

§  89.  The  following  table  gives  in  a  succinct  form  the  various  derivative 
pronominal  forms. 

It  explains  itself,  and  further  comment  is  unnecessary. 
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,   Chaptee  VIT. 

NUMEEALS. 

Cardinals. 

§  90.  The  following-  are  the  Cardinals  up  to  100.  It  will  be  observed 
that  they  differ  from  those  in  use  in  Hindi.    It  has  not  been  thought  neces- 
sary  to  transliterate  them. 

a  SI  ̂   J  1 

i  m 

Wl'S 

Sis 

^{[^^  or 

^i.  3?t^T^  or  g5T5r=^T^5T 
8o  ̂ T^t^ 
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fjcT^fs  or  ??cr^?ff 

8^  ̂ ^^^ <'=  ̂ 3503  or  ̂ ^ms 

8  8  ̂ Twr^^ 

^8  TRl-^TtU 

8<£.  ̂ 'ITra  or 

»j^8  ̂ T^T 

'Co 

^       or  ̂ ^wr 

'=8  't'RT^ 

<\  ̂I'h'Hnj  or  -H*4Hff 

<^  TPErfs  or  ̂T'prff 

^3T^ 

<^  f^r^fe  or  fcTT^ff 

^8           or  '^"^ff 

^y^t'^Ffs  or 
a  il^n^fs  or  ̂ ?IT^ 
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Ordwals. 

§  91.    Ordinals  are  simple  in  their  formation  and  run  as  follows  :— 

irf%^  first .  ??Tci?r  seventh. 

^T^^  second.  ^13fr  eighth, 

^^r?:  third  ^TTT  ninth. 

^TS  or  '=^Tf^iT  fourth.  tenth. 

iTT^^T  fifth.  ^T'Cf'T  eleventh. 

^^S^  sixth. 

Etcetera;  the  ordinals  of  the  remaining  numbers  being  formed  by  adding 
as  a  termination. 

Feactional  Numbers. 

§  92.    The  following  are  useful: — 

ifT^'^  0,  quarter. 
^TO  a  half. 

^T*[  three  quarters;  or,  less  by  a  quarter. 

^l^^Tone  and  a  quarter;  or,  plus  a  quarter. 

T  one  and  a  half  ;  or,  plus  a  half. 

Aggregate  htjmbers. 

§  93,    Note  the  form  both. 

G 
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[§§  94-100. PAET  III. 

THE  VERB. 

Chapter  VIII. 

j^RELIMINAr^Y. 

§  94.  The  Maithil  verb  delights  in  a  redundancy  of  forms.  Like 
all  partially  cultivated  languages,  it  has  few  parts  of  which  there  are 
not  two  or  three  optional  forms.  These  optional  forms  are  not  local  pecu- 

liarities, but  are  all  used  by  the  same  speaker  as  his  fancy  or  as  the  rhythm 
of  the  sentence  dictates.  I  cannot  find  out  that  they  represent  any 
different  shades  of  meaning.  I  shall  throughout  the  following  paradigms 
give  first  the  forms  most  commonly  used,  and  shall  then  note  after  each 
tense,  the  optional  forms  which  I  have  been  able  to  collect. 

§  95.  The  Maithil  verb  is  of  three  kinds — active,  neuter,  and  passive.  I 
shall  not  deal  with  the  passive  verb  now  but  shall  treat  of  its  peculiarities  in 
another  section.  The  difference  between  active  (or  transitive)  and  neuter 
(or  intransitive  )  verbs  will  be  treated  of  further  on  in  this  section. 

§  96.  The  verb  has  no  moods,  in  the  sense  of  those  which  we  find  in 
Greek  or  Latin, — that  is  to  say  two  or  more  moods,  each  with  its  own  array 
of  tenses.  It  has,  it  is  true,  a  conditional,  an  imperative,  and  an  infinitive 

form,  but  these  have  few  tense  foi-ms,  and  it  is  more  convenient  to  consider 
them  as  tenses,  like  the  Icdlas  (tempora)  or  tenses  of  Sanskrit. 

§  97.  Taking  them  in  this  sense,  there  are  nine  commonly  used  tenses 

in  Maithili,  corresponding  to  the  nine  tenses,  mentioned  by  Mr.  Ethei-ing- 
ton,  as  being  commonly  used  in  Hindi  ; — viz.  1.  the  Present,  2.  the  Imper- 

fect, 3.  the  Past,  4.  the  Perfect,  5.  the  Pluperfect,  6.  the  Future.  7.  the 

Retrospective  Conditional,  8.  the  Prospective  Conditional,  9.  the  Im- 

perative. 
§  98.  These  tenses  have  no  number,  but  they  make  up  for  this  by 

having  in  transitive  verbs  each  no  less  than  twenty  four  personal  forms, 
each  of  which  has  many  varieties.  Intransitive  verbs  have  half  that  number 
of  forms. 

§  99.  In  the  first  place,  it  has  two  genders,  and  hence  there  are 
twelve  pairs  of  forms,  one  member  of  each  pair  being  used  when  the  subject 
of  the  verb  is  masculine,  and  the  other  when  it  is  feminine. 

§  100.  Again,  there  are  three  persons,  the  first  person,  the  second 
person,  and  the  third  person,  each  of  which  is  determined  also  by  the  subject 
of  the  verb.    There  are  thus  in  transitive  verbs  four  masculine  and  four 
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feminine  forms,  and  in  intransitive  verbs  two  masculine  and  two  feminine 
forms  (each  with  its  varieties),  for  each  person,  and  it  now  remains  to  consider 
these  personal  forms. 

§  101.  I  shall  first  deal  with  the  four  personal  forms  of  the  transitive 
verb.  These  four  forms  exhibit  to  a  wonderful  degree  the  luxuriance  of  the 

language.  They  depend  not  only  on  the  subject,  but  on  the  object  of  the 
verb.  We  are  accustomed,  in  languages  like  Bangali,  to  meet  with  so  called 
Respectful  and  Disrespectful  forms  of  the  verb,  which  are  used  according  to 
the  social  position  in  the  kingdom  of  ideas  of  the  subject  of  the  verb, 
but  in  Maithili  this  distinction  of  rank  is  carried  to  a  much  greater  length, 
for  the  form  of  the  word  is  not  only  governed  by  the  social  position  of  the 

subject,  but  by  that  of  the  object.  We  thus  have  foiir  forms  of  each  person — 
1.  When  the  subject  and  object  are  both  superior. 
2.  When  the  subject  is  superior,  and  the  object  inferior. 
3.  When  the  subject  and  object  are  both  inferior. 
4.  When  the  subject  is  inferior,  and  the  object  superior. 

Examples  in  order  would  be, — 
1.  He  (a  king)  sees  him  (a  king). 

2.  He  (a  king)  sees  him  (a  slave). 
3.  He  (a  slavej  sees  him  (a,  king). 
4.  He  (a  slave)  sees  him  (a  slave). 

In  each  of  these  sentences  the  word  "  sees  '"  would  be  rendered  by  a 
different  form  of  the  verb. 

§  102.    These  different  forms  I  have  called  as  follows  : — 
1.  Double  Honorific. 

2.  Honorific-non-Honorific. 

3.  Double  non-Honorific* 
4.  Non-Honorific-Honorific. 

The  first  is  that  form  in  which  the  subject  and  the  object  are  both  superior. 
The  second  is  that  in  which  the  subject  is  superior  and  the  object  inferior. 

The  third,  that  in  which  subject  and  object  ai'e  both  inferior ;  and  the  fourth 
that  in  which  the  subject  is  inferior,  and  the  object  superior. 

§  103.  The  intransitive  verb  has  no  object,  and  hence  its  form  cannot  be 
determined  by  the  object.  It  has  hence  for  each  gender  and  person  only 
two  forms,  depending  only  on  the  subject. — It  prefers  (but  by  no  means 
universally)  forms  corresponding  to  the  Honorific-non-honorific  and  Double 
non-honorific  of  the  transitive  verb.  That  is  to  say  it  prefers  the  forms 
which,  in  a  transitive  verb,  show  the  object  to  be  inferior.  The  Honorific  form 

*  This  is  the  general  rule.    Practically,  however,  we  often  find  the  l8l  aud  ;{i  J  forms  used, 
when  no  special  respect  is  attributed  to  the  object. 
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[§§  104—109. 
of  the  intransitive  verb,  corresponds  to  tlie  Honorific  non-lionorific  of  the 
transitive  and  similarly  the  non-honorific, to  the  double  non-honorific.  Besides 

the  above  distinction  there  are  some  important  diff'erences  of  conjugation 
between  the  transitive  and  intransitive  verb,  which  -will  be  noted  further  on. 

§  104.  I  shall  commence  by  describing  the  formation  of  the  transitive 
verb,  as  being  the  fuller  of  the  two,  and  shall  then  proceed  to  note  the  points 
in  which  the  intransitive  verb  differs  from  it. 

§  105.  The  infinitive  of  the  verb  ends  in  ah,  or  orm  eh,  and  the  con-  • 
jugational  base  or  root  of  the  verb  may  be  found  by  cutting  off  this       ah,  or 

eh,  from  the  infinitive.  Thus        delcliah  is  the  infinitive  mood,  and  means 

"to  see."  Cutting  off'^^  ah  we  obtain  ̂ 'a;  delili,  which  is  the  root. 

§  106.  By  adding,  the  termination  ait  to  the  root  we  obtain  the 

present  participle.    Example,  ̂ #cr  delcliait,  "seeing  ". 
§  107.  By  adding  the  termination  al  to  the  root  we  obtain  the 

past  participle.    Example,  'fifcT  dekhal,  "  seen". 
§  108.  From  these  four  forms,  the  root,  the  present  participle,  and  the 

past  participle,  all  the  tenses  of  a  verb  are  formed,  viz. — 

Four  from  the  root, 

1.    The  Prospective  Conditional  or  Simple  Present. 
2;    The  Future.  . 

3.  The  Imperative,  and 

4.  The  Retrospective  Conditional. 

Two  from  the  present  participle, 

1,  The  Present  (Periphrastic),  and 
2.  The  Imperfect. 

Three  from  the  past  participle, 
1.  The  Past. 

2.  The  Perfect. 

3.  The  Pluperfect. 

Note  that  in  the  High  Hindi  the  Retrospective  Conditional  is  said  to  be 

formed  fi-om  the  Present  Participle.  In  Maithili  it  is  apparently  formed 
from  the  root  but  the  point  is  very  doubtful. 

§  109.  Before  proceeding  further,  it  is  necessary  to  learn  the  conjuga- 
tion of  the  vei'b  personal,  which  is  as  follows. 
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§  110.  The  verb  personal  is  irregular  in  many  respects,  dilFerent  parts 
being  derived  from  three  different  roots,  of  which  the  infinitives  are 
or  are  supposed  to  be. 

1.  WW  cliJiab,  to  be. 

2.  f?f^^  tJdhah,  to  stand  (?) 

3.  XTfW  rahah,  to  remain. 

It  is  also  defective,  only  the  present  and  imperfect  forms  existing.  A  past 
participle  is  also  borrowed  from  the  irregular  verb  %T'JW  hoeb^  to  be. 

ClIAPTEB  VIII. 

THE  AUXILIARY  VERB. 

chhab  <^c.,  to  be  (not  used  in  tliis  form.) 

§  111.  Present  Tense. 

"Iam"&c. 

FoBM  I. 

Used  loheti  no  special  respect  is  attributed  to  tlie  object. 

Masculine. 

«.  Honorific. 

1st.  P.    '^H,  or  '^JTilT       ift  or  hanird  sahh  clilu,'-^'' 1 
am,  or  we  are. 

2nd  P.    ̂ T"tT,  or  ̂ rrti  5rH  ̂   aha ,  or  alia'  sabh  cliht,^'^  you 
are. 

3rd  P.         or  ̂   o,  or  o  sabh  chhath',     he  is,  or 
they  are. 

(1)  Optional  forms  of  #  are  f^k  cJiMai,  and  1%^,^  cliUaik.  The 

forms  fpf%  cliJiiau,  f%^T^  chhiauh  and  Tw^^  chliiali,  are  also  used,  but 
only  in  the  first  person. 
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b.    Noil- Honorific. 

1st.  P.    f  TT,  or  f  3li:T         ̂   ham,  or  harii  rd  sabk  clihi,"' Y 
am,  or  we  are, 

2nd  P.  or  ̂ t^?:t  toh,  or  tohard  sahh  chah^^'^ 

you  are. 

3rd  P.    ̂ t,  or  ̂   wv\  ̂ ifl^  <9,  or  o  sahh  acMi,'-*^  he  is  or 
they  are. 

(1)  Optional  forms  for  ̂   are  1%^  chTiiai,  chhiaiJc,  cTihiau, 
f^'^fr^  chJiiaulc,  and           clihiali  . 

(2)  Optional  forms  of  chliah  are  c7iAe,  chhai,  WW^  chliahah 
and^^^  clihahlJc. 

(4)    Optional  forms  of        ac^^'  are'%  chhai,        chhaik,  ̂   chhau,  and 
chhauJc. 

Feminine. 

The  feminine  is  the  same  as  the  masculine,  except  that  in  the  2nd 

Person  non-Honorific,  the  form        chhah'n  is  substituted  for  chhah. 
Form.  II. 

Used  when  special  respect  is  attributed  to  the  object. 

Masculine. 

Honorific. 

1st.  P.    f3T,  or  fH?;!         f^^f^,    ham.,  or    hanird  sahh 

chhiainh\  I  am  or  we  are. 

2nd  P.    ̂ T,  or  fi^ff  aha  ,  or  aha  sahh  chhia{nh\ 

You  are. 

3rd  P.    Ts^,  or  ̂   ?w  ̂ 'jf^  c>,  or  o  sahh  chhathdiJi,   he  is, 

or  they  are. 

(3)    An  optional  form  of  chhathunh',  is  W^tf«f  chhathinV. 
Non- Honorific. 

1st  P.     ̂   or  f  JTOf 'RW  f^^f%,  /tarn  or  ham'rd  sahh  chhiainh', 
I  am,  or  we  are. 
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2nd  P.    cff'f  or  cftW  ̂   W^fy%  ioh,  or  tohard  sabh  chha- 

Mnh\  you  are. 

3rd.  P.         or      ̂ JT  ̂ ^f^     or  o  sahli  chha{nh\  he  is,  or 

they  are. 

Feminine. 

The  Feminine  is  the  same  as  the  Masculine. 

§  112.  Another  form  of  the  verb  substantive  present  is  derived  from 

the  root  f^'^  thih  It  is  conjugated  as  follows,  personal  pronouns  and 
meaning  being  omitted  for  the  sake  of  brevity. 

Form  I. 

Used  when  no  special  respect  is  attributed  to  the  ohject. 

Masculine. 

Honorific.  Non-Honorific. 

1st.  P.    f^^^*  thikahUn,^  .  thilcaKn^ 

2nd  P.    f^^"  thikaJih'  f^^T^f  thikdh,' 

3rd  P.  thihdh,^  f^^  thik.* 

(1)  Optional  forms  for  ffer^Tf*  thihaWn  are  fsrf^if  thiJciat,  and  f^ff^rf  cjf 
thihiaik.  The  forms  ftrf%^  thihiau,  f^rf^'!^  thiJciauh,  and  f?rf%'?r'^  thihiaV 
are  also  used  but  only  in  the  first  person. 

(2)  Optional  forms  for  fsToffTl'  thihdh  ('2nd  Person  non-Honorific_)  are 
thike,        thikain,  f^j'^'f^  thikahak^  and  fer^'ft^  thikahik. 

(4)  Optional  forms  for  fsj^  thik  are  'sft^  thlk,  fw^  thikai,  fsj^^"  thikaik, 
f?r^T  thikau,  and  fw^^  thikauk. 

Feminine. 

Monorific.  Non-Honorific. 

1st  P.    T^^^  thikah'n,^  f^W^  fhika/in,' 

2nd  P.    T^w(  tkikah'n,'  f^^f  thiUh; 

3rd  P.    f^^t^  thikih,^  -^tf^  ̂ A?!'." 
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(1)  Optional  forms  of  f«I^^  thikaVn  are  already  given  under  the 
masculine. 

(2  &  3)    An  optional  form  of  fw€t¥  thikili  is  f^#ff  thiMh\ 

(4)    Optional  forms  of  tJnk'  are  given  under  the  masculine,  as 
optional  forms  of  fhik. 

FOEM  II. 

Used  ivlien  special  respect  is  attributed  to  the  object. 

Masculine. 

Honorific.  Non-Honorific. 

1st  P.    fVf^^'N  thikiainli f^f^^f^  tJiikiainh',' 

2nd  P.   f^f^^'f^  thikiainit,'  T^m^f^  tlnk'Mnh\'' 

3rd  P.    f^^^f^  thik'thmih',^  f^^f%  thikainli^ 

(3)    An  optional  form  is  fw^-^l-f%  tliikHliinli  . 

FEMEsmsrE. 

The  Feminine  is  the  same  as  the  Masculine. 

§  113.  NOTE.  Wlierever  the  persons  of  ?ft  clilii  can  be  used,  the  corres- 

ponding forms  of  f^^¥^  tliikalin  can  also  be  used.  This  rule  is  maiversal, 
and  must  be  noted.  ̂   cliM  is  used  as  an  auxiliary  in  forming  the  present 

and  perfect  tenses  of  other  verbs,  and  in  those  cases  1%^"  tJiikaVri  can 
always  be  substituted  for  it.  In  the  verbal  paradigms,  I  shall  only  give  # 

chill  as  an  auxiliary,  but  it  must  never  be  forgotten  that  ftr^*  can  also  be 
used. 

Imperfect  tense. 

§  114.  "1  was"  etc. 
Form  I^ 

Used  lolien  no  special  respect  is  attributed  to  the  object, 

a.  Honorific. 

1st  P.    fff,  or  fiTTT  W  ̂ ^f"  ham,  ovharn  rd  sahh  chhalah'h,' 
I  was  or  we  were. 
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2i\d  p.    ̂ ^T,  or  ̂ =|t  ̂          aha,  or  aha  sabh  chhalalin,^ 

you  were. 

3rd  P.  or  ^V^.  o,  or  o  sabh  chhaldh\  he  was  or 

they  were. 

(1)    Optional  forms  of  are  wf^^  clilialiai,  and  ̂ f^SR^  chlialiaih. 

The  forms  wf%^  clihaliau,  irf^pf)^  chhaliauJc  and  ̂ ftsf^^  chhaliah'  are  also 
used,  but  only  in  the  1st  Person. 

I.    Noil- Honorific. 

1st  P.    f  iT,  orUT^:!  /i^'^i)  or  hamrd  sabh  chhalah'n,^ 
I  was,  0?'  we  were. 

2nd  P.    ciTf ,  or  crt^CT       l^^rrf  ̂ a/i,  or  toAara'  6'(:<6A  chhaldh,'' 
you  were. 

3rd  P.         or  ̂   o,  or  c>  saS/t  chhal,-^  he  was,  or  they 
were. 

(1)  Optional  forms  of  '^w%  clihalalin  are  given  above. 

(2)  Optional  forms  of  chhaWi  are^C  chJiale,^^"  chhalai, 
clihaVhah,  and  W^TTt''^  clihaVlnJc. 

(3)  Optional  forms  of  ̂   chhal  are         cliliaJai,      ̂   chhalaiJc, 
chJialau,  and  cij^1=h  cJilialaulc. 

Feminine. 

(Persotial pronouns,  and  meanings  are  omitted  to  save  space), 

honorific.  Non-Honorific . 

1st  P.  chhalalin,^  "^c^  chliaJaJin,'' 

2nd  P.  chhalah'h,^  chhalih,'' 

3rd  P.    B^'^    chhaUh,^  chhaV 

(1)    Optional  forms  of  ̂ W^"  are  given  above, 
(2&3)    An  optional  form  of  clihaHh  is  w^ftf%  clilialllC. 

(4)  Optional  forms  of  chhaV,  arc  given  under  the  masculine  as 
optional  forms  of  chhal. 
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FOEM  II. 

Used  ivlien  special  respect  is  attributed  to  the  ohject. 

Masculine. 

a.  Honorific. 

1st  P.    f?T,  or  frm  ^IH  Wi^f^    ham,    or  liani'rd  sahh 
clilialiainJi ,    I  am  or  we  were. 

2nd  P.  or   ̂ 'fi  ̂ HT    i^f^f'?    alia,  or   aha  sahh 
chhaliainh\  you  were. 

3rd  P.    ̂   or  ̂   ̂   i^^f'^  o,  or  o  sahh  chhaVtlmnK ?  He 

was  or  they  were. 

(3|  An  optional  form  of  sfe^'ilT^  chhaVtliilnli ,  is  W^^tf%  chlial'thinh.'' 

h.    Nan- Honorific. 

1st  P,    '^JT  or  ■%^T^  ̂    i^f%$f%'   7<«m,   or  ham'rd  sahh 
chhaliainii ,    I  was,  or  we  were. 

2nd  P.    ̂ ""rf ,  or   ̂ rf?;T  fRT  tdh,  or  tohard  sabh 
chhaVhiinh\    You  were. 

3rd  P.    ̂ T,  or      ̂ fW  W^f%'  o,  or  o  thhalainli  .  He 
^Yas,  or  they  were. 

Feminike, 

The  Feminine  is  the  same  as  the  Masculine. 

§  115.  Another  form  of  the  impei-fect  of  the  verb  substantive  is  formed 
from  the  root  ̂   rah.  It  is  conjugated  as  follows,  Personal  Pronouns 
and  meaning  being  omitted  for  the  sake  of  brevity. 

FoEM  I, 

Used  when  no  special  respect  is  attributed  to  the  object. 
Masculine 

Honorific.  Non-Honorific. 

1st  p.      ̂ ?ft  rahi^  Tri\  rahi.^ 

2nd  P.  r«A/'  TTf  rahah,' 

3rd  P.    ?:^f^  raliafh'^  t.^  raliau.'- 
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(1)  Other  forms  are  if^u  rahiai,  xf^^  raliiaiJc.  The  forms 

rahiau,  Kf%^N?  rahiauk  and  Kf^^'f  raliiali,  are  also  used,  but  only  in  the 
first  person. 

(2)  Other  forms  are  K¥  rali.,  rahahah,  and  rahahiJc. 

The  Feminine  is  the  same  as  the  Masculine,  except  that  the  form  rift 

rahaJi'n  is  substituted  for        raliah  of  the  2nd  Person  non-Honorific. 

Form  11. 

Xfsed  when  special  respect  is  attributed  to  the  object. 

Masculine. 

honorific.  Non-Honorific. 

1st  P.    ̂ f^^f'?  raliiainli  ̂   ?:f^f%  raliiainli  ̂  

2nd  P.    ?;f%$f%  rahiainh\'^  Tc^%V^  roKhunli  ̂  

3rd  P.    rf^f5f  raKthztnK,^  f%  rahainli^ 

(3)    Another  form  is  ̂ ^f^  rahHhinh\ 

Femikhte. 

The  Feminine  is  the  same  as  the  Masculine. 

§  116.  Note.  Wlierever  the  persons  of  W^^"  chalaVn  can  be  used,  the 
corresponding  forms  of  rahi  can  also  be  used.  This  rule  is  universal, 

and  must  be  noted,  w^'l"  c/<-7«a?«^'n  is  used  as  an  auxiliary  in  forming  the 
imperfect  and  pluperfect  tenses  of  other  verbs,  and  in  those  cases  rahi 
can  always  be  substituted  for  it.  In  the  verbal  paradigms  I  shall  only 
give  chhalaVn  as  an  auxiliary,  but  it  must  never  be  forgotten  that 
rahi  can  also  be  used. 

§  117.    The  only  remaining  form  in  use  is  as  follows  ; — 

Past  Paeticipie. 

Masculine,  hliel. 

Feminine,    i^f%  hheV. 



GO THE  TEA.NSITITE  YEEB. 

[§§  118—122. Chapter  IX. 

THE  TRANSITIVE  VERB. 

§  118.  I  now  proceed  to  give  the  conjugation  in  full  of  the  transitive 
verb  deJchab  to  see.  I  shall  not  discuss  the  numerous  personal  termi- 

nations, for  they  are  too  many,  and  their  origin  is  too  obscure  for  me  to  at- 
tempt any  satisfactory  explanation  concerning  many  of  them.  I  shall 

first,  however,  as  briefly  as  possible  describe  the  formation  of  the  Tense 
stems  to  which  the  personal  terminations  are  attached. 

§  119.  (1)  Tenses  formed  from  the  Root. 

a.  The  stem  of  the  Prospective  Conditional  is  the  root  itself  unaltered, 
to  which  the  personal  terminations  are  added  directly. 

§  120.  h.  The  Future  has  two  distinct  stems,  one  formed  by  adding 

"  '^-ab  directly  to  the  root,  and  the  second  by  adding  either  directly 
to  the  root,  or  with  an  intermediate  "fi-e  (in  the  latter  case  the  initial  o^-a 

of  the  stem  termination  being  omitted) .  We  thus  get  deTi-lial},  and  $<dd 

delcliat^  or  %i%fr  dehhit.  To  either  of  these  stems  the  termination  °'i\-ga, 
can  optionally  be  sufBxed,  It  seems  to  me  that  one  of  these  forms  is 

derived  from  the  infinitive.  That  the  futm-e  is  frequently  formed  from 
infinitives  is  well  known  to  students  of  comparative  philology.  Familiar 

examples  are  the  Sanskrit  VfRi d I hhavitdsmi  "  I  am  to  be"*  or  "I 
■shall  be"  and  the  French  faimer-ai  "  I  have  to  love",  or  "  I  shall 
love  ".  In  the  same  way  we  have  <<d5|Jl  delcliab-ga  "  I  go  to  see",  that 
is  "  I  shall  see.  "  In  ordinary  conversation  the  final  termination  "^jt  go, 
may  be  left  out,  but  the  above  is  the  full  form,  and  it  is  that  to  which  we 
must  look  for  a  derivation. 

§  121.  With  respect  to  the  stem  ̂ f%cr  dehhit  or  5^f|  dehhat,  I  have  no 
distinct  suggestion  to  make  as  to  its  formation.  It  seems  to  be  connected 
in  some  way  with  the  present  participle,  but  how  I  do  not  know. 

§  122.  I  venture  to  suggest  one  deriyation  of  this  form,  which  I  only 
put  forward  to  invite  discussion,  and  not  with  any  persuasion  as  to  its  truth. 
Is  it  possible  that  ̂ f%cr  delchit  may  be  connected  with  a  low  Sanskrit  form  of 

^f^cfr  darsita,  the  less  common  form  of  the  periphrastic  future  of  ̂   drid 

"  to  see  "?  The  derivation  does  not  seem  to  me  to  be  veiy  violent,  but  I 
have  no  proof  to  offer  of  it,  and  only  put  it  forward  as  a  suggestion  and 
nothing  more. 

*  *ff^^  "  a  be-er"  is  evidently  closely  connected  with  the  infinitive 

wftg  "  to  be". 
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§  123.  The  stem  of  the  Imperative  is  the  root  itself,  to  which  the 
personal  terminations  are  added  direct. 

§  124.  d.  I  have  been  in  some  doubt  as  to  whether  I  ought  to  class 

the  Eetrospective  Conditional  as  derived  from  the  root,  or  from  the  present 

participle.  In  the  cognate  modern  languages  the  corresponding  tense 

is  usually  said  to  be  derived  from  the  latter,  but  I  hesitate  in  following 
suit  in  this  case,  the  characteristic  diphthong  ̂   ai,  of  the  present  participle 

being  absent  from  the  tense,  except  in  one  form  of  the  3rd  person  non- 
Honorific  {^^c[  cleMait).  As  the  stem  of  this  tense  is  similar  in  form  to 

the  second  stem  of  the  future  (viz.  %f%cr  delchif)  I  have  classed  it  as  a  tense 
derived  from  the  root. 

§  125.    Tenses  formed  from  the  Present  Participle. 

a  ̂   h.  Both  Present  and  Imperfect  are  periphrastic ;  and  are  formed 
by  subjoining  the  conjugated  Present  and  Imperfect  tenses  of  the  auxiliary 
verb  directly  to  the  Present  Participle. 

§  126.  (3)    Tenses  formed  from  the  Past  Participle. 

a.  The  stem  of  the  past  tense  is  formed  by  adding  the  personal 
terminations  to  the  Past  Participle  direct. 

§  127.  i.    There  are  two  conjugational  forms  of  the  Perfect. 

The  first  is  formed  by  subjoining  the  word  ̂ r1%  achh''  "  he  is  "  to  the 
conjugated  Past  tense.  How  any  meaning  is  arrived  at  out  of  this  queer 
compound  I  do  not  pretend  to  say. 

§  128.  The  second  conjugational  form  of  the  Perfect  is  obtained  by 
subjoining  the  conjugated  Present  tense  of  the  verb  substantive  to  a  slightly 
modified  form  of  the  Past  Participle. 

§  129  c.  The  Pluperfect  is  formed  by  subjoining  the  Imperfect  tense 
of  the  verb  substantive  to  the  same  modified  form  of  the  Past  Participle 
which  we  observed  in  the  Perfect. 

§  130,  It  will  be  convenient,  as  an  aid  to  memory,  to  give  the  tenses  in 
the  order  given  in  §  108,  and  not  in  order  of  time. 



C2  THE  COKJUGATIOlf  OF  A  TEAlfSITITE  TEEB.  [  §§  131 — 132. 

CONJUGATION  OF  A  TRANSITIVE  VERB. 

Active  Voice. 

Model  Verb        delcJiah,  "  to  see". 

Peincipal  Paets. 

§  131. 

Root  ...  dekh,  "see." 

Present  participle    ...    ̂ ^er  dehhait,  "  seeing". 

Past  participle        ...  dek/ial,  "seen". 

1.    Fom-  tenses  are  formed  from  the  root  dekh. 

§  132.    a.    The  peospectite  co]srDiTio]srAL  or  Simple  Peesent. 

"  (If)  I  see,"  (If)  I  should  see,"  etc.* 

FoEM  I. 

Used  wTien  no  special  respect  is  attributed  to  the  object. 

Masculine. 

Honorific.  Non-Honorific. 

1st.  P.    ̂ ^ft  deklil^  %?§t  dekU} 

2nrl  P.           dekhi^  delchah,^ 

3rd  P.            dekliatli  ̂   dekliau.* 

(1)  Other  forms  are  ̂ f%^  dehliiai,  'ffe^^  dehTiiaih.  The  forms  ̂ ^^l' 

delcTiiau,  ̂ f%^^  delcJiiaulc,  and  ̂ f'T^r^  deJcliiali,^  are  also  used,  but  only  in 
the  first  person. 

(2)  Other  forms  are  ̂   deTch,  ̂ '5^  dehliahah,  ̂ ^^fNi  dehTialiih. 

The  Feminine  is  conjugated  like  the  masculine ;  except  that  in  the  2nd 
person  non-Honorific  the  form  dehliali  is  not  used,  the  form 
deWiaJiH  being  used  instead. 

*  In  poetry  this  tense  is  frequently  used  in  tlie  sense  of  tbe  Present.  It  is  then  called 
the  Simple  Present  in  contradistinction  to  the  Periphrastic  Present  formed 
from  the  Present  Participle. 
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Form.  II. 

Used  loJien  special  respect  is  attrihiited  to  the  object. 
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Masculine. 

Honorific. 

1st  P.    ̂ ti§$f^  dekhiainK,'' 

2nd  P.    %f%$f=i?  dehhiainli','- 

3rd  P.    ̂ isT^f;^  deklitlmnli 

Non-Honorific. 

^fig^fs^  dekhiainli  ,^ 

\t^%P%,  delcNlnmli,'' delihaunli 

(1)    Another  form  is  delcliiaunJi' ,  which,  however,  is  only  used 
in  the  first  person. 

The  Feminine  is  the  same  as  the  masculine. 

§  133. 

h.    The  Future. 

"  I  shall  or  will  see,"  etc. 

FOEM  I. 

Used  lohen  no  special  respect  is  attributed  to  the  object. 

Masculine. 

Honorific. 

1st  P.  dekhah,\ 

2nd  P.    ̂ 15^  dekliah.^ 

3rd  P.    =^T§cn^  deklitdh,^ 

Non-Honorific. 

dekhah,"^ 
deklibah,^ 

^i§cT  dekhat.'^ 

(1)  Other  forms  are  ̂ ^1  f7eM'5ff/,  t^l^  delcWbaiJc,  ̂ :^fm,  deJcVtiai, 

t^i^f^ReR  delcWtiaih,  delclutalin,  and  tf%^f  delchiah'  The  forms 

t^TT  dekWiau,  f  dekWbaulc,  ̂ fcT^  deklitiau,  tlf^nTra  dekh'tiauk, 
^f^ifl  dekhiau,  tf%^^  de/chiauk,  and  dckhiga,  are  also  used,  but  only 

in  the  first  person. 

(2)  Othw  forms  are  fwt'  dehKhe,  fw?^  dekh'bahak,  and  f^awt^ 
(Irkh'hdhlk. 
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(4)    Other  forms  are         delcTi'tai,  delclitailc,  ̂ cfl  deWtau, 
^^^cfra  dcklitauk. 

In  the  FEJitNiifE  the  following  forms  are  substituted. 

For  2,  ̂ ff^  dehlihaVn. 

For  3,  fw^f  dekliUh,  or  fr^fcTfV  dehli  tili'. 
For  4,  ̂'afff  dekliaf  instead  of  ̂ ^cf  delcliat.  The  remaining  forms  are 

common  to  both  genders. 

Form  II. 

Used  ivlien  special  respect  is  attributed  to  the  object. 
Masculine. 

Honorific.  Non-Honorific. 

1st  P.    ii^tfs^  dt'kh'hainli,'-  ^^tf%  deklilainli 

2ncl  P,    t'SftO?  dekJibainJi,'  ^M%J^  deklibahwih',^ 

3rd  P.    ̂ ig^rf^  dekJitluhiJi,^  ^^sftf^l  deklitainli.^ 

(8)  Another  form  is  ̂ ^tf*?'  delclitliinli . 
The  FEMtNiNE  the  same  as  the  masculine. 

Note.  That  to  all  the  above  forms,  with  the  exception  of  dehlnga, 

the  termination  °^-ffa,  can  optionally  be  added.  In  this  syllable  the  in- 

herent '^^-a,  is  pronounced.  E.  g.  'fl^  dekliah,  or  f  <s(^J|  dekliaVga. 

§  134. The  Imperative. 

"  Let  me  see,"  "  See  thou,"  etc. 
FOM  I. 

Used  when  no  special  respect  is  attributed  to  the  object. 

Masculine. 

Honorific.  Non-Honorific. 

1st  P.     ̂   deklm,"^  deklm,'' 

.2nd  P.    ̂   dekhu,"^  ^t§%  dekhah,'' 

3rd  P.    ̂ 7§^  dekhatli\^  ^fi\  dekhau.* 

*  Note.    The  final  "^-^  in  this  form  is  pronounced. 
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(1)  Other  forms  are  ̂ 1%^  clehhiai,  ̂ W^M  clelchiaiJc,  and  #f^^ 

dehliioK .  The  forms  ̂ f'^'^  dekhicm,  and  ̂ f%^^  dehhiauh,  are  also  used, 
but  only  in  the  first  person. 

C2)    Other  forms  are       delch,  dehhaliaJc,  and  ̂ w^^  delchahih. 

The  Feminine  is  conjugated  like  the  masculine,  except  that  in  the  2nd 
person  non-Honorific  the  form  dekhah,  is  not  used,  the  form 

dekhah'n  or  ̂ ^f#  dekhah' n  being  used  instead. 

FOEM  II. 

Used  when  special  respect  is  attributed  to  the  object. 

Masculine. 

Honorijlc.  Non- Honorific. 

1st  P.  ̂ tig^f'^  dehhiainh\^  ^^W.^  dekhiainK ^ 

2nd  P.  ̂ f?g$f%  dekUainh\''  %'i^%f^  dekJihmh',' 

3rd  P.  ̂ iSfSff^  dekh'tkunh',^  dekhaunh\* 

(1)    Another  form  is  ̂ 1%^Tf%  dekhiaunh' 
The  Feminine  is  the  same  as  the  masculine. 

§  135.    d.    The  Retrospective  CoNDiTioifAr,. 

"  If  I  had  seen,"  etc. 

Form  I. 

Used  when  no  special  respect  is  attributed  to  the  objects 

Masculine. 

Honorific.  Nan- Honor  ijic. 

1st  r.  dekhitaJin,'  ^^c{^  dekhifah'h,^ 

2nd  P.   "^cT^  dckhiiali  h;  "^^^cff  dekhitah,^ 

ai-d  P.    %fi§cTf^  dckhitaili\'  \W{  dekhaii.' 
1 



66  THE  COKJUGATIOSr  OF  A  TRAXSTTITE  A'EE15.  §  136] 

(1)  Other  forms  are  ̂ 1%f?R:  delcliitiai,  and  ̂ feffT5[=S  dckhitiaik.  The 

forms  ̂ f%fcnfr  dehldtian,  ̂ RslffT'^^  delcliiticnth,  and  ̂ f^cf^  dclchitah\  are 
also  used,  but  only  in  the  1st  Person. 

(2)  Other  forms  are  dehhite,  ̂ rrfetTf^  dekliitalial:,  and  ̂ '^tT?'^^ deMdtaliilc . 

(1)    Other  forms  are  dehltitai^  dekliitaih,  %f^\  dehJiitaii 
and  ̂ fwcfr^  dehhitauJc. 

The  Femes^ine  is  conjugated  like  the  masculine,  except  that,  in  the  2nd 
person  non-Honorific,  the  form  ̂ RsCcCf  deJchitali  is  not  used;  the  form 
^f%rTft  delcliitalin  or  %f%^rf  dehldtalin  being  used  instead. 

FoEM  II. 

Used  wlien  special  respect  is  attributed  to  the  object. 

Masculine. 

Honorific.  Non-Honorific. 

1st  P.  ̂ fistfll^f^  dekhitiainli  ,^       ̂ fi§f?T$f%  dekhitiainli,^ 

2nd  P.  ̂ fi?f?r$f%  dekliitiainli ^fifcif  dekJntahmJi 

3rcl  P.  ̂ r^fT^f^  dekhif  tliun/i  ,^       %f^tf%  dekliitainli 
(8)    Another  form  is  f  %fi^f%  delcldftlnnV . 
The  Feminike  is  the  same  as  the  mascuhne. 

§  136. 
2.    Two  tenses  are  formed  from  the  Present  Participle  ̂ %<T  dekliait, 

a.    The  PreseoS't. 

"  I  see  or  am  seeing,"  etc. 
Form  I. 

Used  when  no  special  respect  is  attributed  to  the  object. 

Masculine. 

Honorific.  Kon- Honorific. 

1st  P.  ̂^cT  ifl"  dekhait  cliliV  ift  dekhait  chh/,' 

2nd  P.         ̂   dekhait  chid, ̂   dekhait  chhah,'' 

3rd  P.  "^^cT  ̂ f^  dekltatt  e]diath\'      \w[         dekhait  achh'J 
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(1)  For  the  auxiliary  ift  cMi  may  be  used  1%^  clihiai,  and  f^^^ 

clMaiTc.  The  forms  chhiau,  f^^sR  chhiaulc,  and  f^'W  011,111(111 ,  are  also 
used,  but  only  in  the  first  person. 

(2)  Other  forms  of  the  auxiliary  are  chhe,  chhai,  WW^  chlialialc, 
and  chhaliilc. 

O'.her  forms  of  tlie  auxiUary  are  #  cliliai,  #^  chliaik,  ̂   clilimi, and  clihanlc. 

Feminine. 

The  FE:\rTNiNE  is  conjugated  like  the  masculine,  except  that  the  feminine 
form  of  the  Present  Participle,  t#fH  ilelchaif,  is  used  instead  of  the  mascu- 

line form  f#or  delcliait.  E.  g,  f^fff  #  dehlmif  clilii,  instead  of  f^cT  ̂ T" 
delchait  clilil.  The  form  ̂ #f?f  dekliaif  chliah  (which  might  be  expected 
as  the  2nd  person  non-Honorific)   is  not  used,  wf^  delcliaif  chhaliii 

or  t'IffT  #iT  dekliaif  clihali'n  being  substituted. 

Form  II. 

Used  wlten  special  respect  is  attributed  to  the  object. 

Masculine. 

Ilonorijic. 

1st  P.  \^  delcliait  cliMainli,'^ 

2nd  P.  ̂ ^cT  fe^^f^  dekkait  c/thiainli,' 

3rd  P.  ̂^cT  ̂ fs^  dekhait  chhathmh',^ 

Nbn- Sonar  ijic. 

1st  p.  ̂ ^cT  f^$f%  delchait  clihiainli,^ 

2nd  P.  ̂:§cT  e^'ffsf  dcMciit  chhalnmli,'' 

3rd  P.  ̂ ^c?  ̂ fs^  delchait  chhainli 

(3)     Anotlier  form  of  the  Auxiliary  is  5pflf%  clthatliinV . 
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[  §  137 

The  Feminine  is  conjugated  like  the  masculine,  except  that  the  feminine 
form  of  the  Present  Participle  is  used  as  explained  above. 

Obserte. — In  all  the  above  forms,  when  masculine,  the  final  °cT-#,  of  the 
Present  Participle  may  be,  and  usually  is,  omitted.    The  Participle  and 
auxiliary  then  form  one  word.    E.  g.    %^cT  ̂   dekliait  cTihi,  or 

dekJiaicTihi.    Similarly,  when  feminine,  the  final  ̂ f^-f  of  the  participle  may 
be  omitted.    E.  g.    ̂''tf^T      deTchaW  cTihi,  or  deJehaicMi. 

§  137.  h.  The  Impeefect. 

"  I  was  seeing,"  etc. 

FoEM  I. 

Used  tvhen  no  special  respect  is  attributed  to  the  ohject. 

Masculine. 

Honorific. 

1st  P.  dekhait  chhalaKn,^ 

2nd  P.         1^^^  dclchait  chhalaKh,^ 

3rd  P.  ̂^cT  1^^^  dekliait  chhaldh,^ 

NonSonoriJlc. 

1st  P.  ̂^fi  f^^g  dekliait  clilialali  n,^ 

2nd  P.  ̂^cT  l^Wf  dekliait  chhaldh,^ 

3rd  P.  ̂^cT      dekhait  clihal.* 

(1)  Other  forms  of  the  auxiliary  clilialaVn,  are  cTihaliai, 

and            chhaliaih.    The  forms  wf^m"  cJiTialiau,  wf^^^  chhaUaulc,  and 
clilialali  are  also  used,  but  only  in  the  first  person. 

(2)  Other  forms  of  the  auxiliary  are         clihale,  cJiTialai, 
cKhaTTiah,  WW^X^  cTiTiaVJiilc. 

(4)    Other  forms  of  the  auxiliary  are        cTilialai,  chJialaile, 
clilialau,  and  w^fNi  chhalauk. 
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rEMINIKE. 

As  explained  under  the  head  of  the  present  tense,  the  Present  Participle 
takes  the  form  %^f?r  dehhaW  in  the  feminine.    Also,  in  the  feminine,  the 

form  ̂ ^^f  cliJialih,  or  ̂ #f%  chhaliV  is  substituted  for  W^T¥  chhalah,  of 

the  3rd  person  Honorific,  and  2nd  person  non-Honorific,  and  the  form 

chlaV  is  substituted  for       chhal  of  the  3rd  person  non-Honorific. 

Form  II. 

Used  wTien  special  respect  is  attributed  to  the  ohject, 

Masculine. 

Sonorijtc. 

1st  P.  ̂^ci  l^f^^f^  dekliait  chlialiainK  ̂  

2nd  P.         ̂ f^f'f  dekhaii  chhaliainK,'- 

3rd  P.  ̂■^cT  ■^M'ijOf  dekhaii  chhaV thiinK,^ 

NonSonoriJic. 

1st  P.  ̂ wmf^fk  dekhaii  chhaliai?ih\' 

2nd  P.  ̂;icT  l^^'^ff  dekhaii  chhaT hitnh\'' 

3rd  P.  ̂ igcT  l^^f%  dekhaii  chhalainh\* 

(3)    Another  form  of  the  auxiliary  is  cfW^f^f  chhaVthinli . 

Teminine. 

As  in  the  Present  Tense,  the  present  participle  takes  the  feminine  termi- 

nation ®  f^-t\  In  other  respects  the  feminine  of  this  form  is  the  same  as 
the  masculine. 

Observe. — As  in  the  present  tense,  the  masculine  termination  ®  cf-^,  and 

the  feminine  termination  °  f?[-f  of  the  present  participle  may  optionally 
be  omitted.      E.  g.  t#cr  dehhait  clihalalin  or  dekhai- 
chhalaliH.    The  latter  is  the  more  usual  form. 
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§  138. 
3.    Three  tenses  are  formed  from  the  Past  Participle  ̂ ^^rf  dekhal. 

a.    The  Past. 

"  I  saw,"  etc. 

FOEM  I. 

Used  when  no  special  respect  is  attributed  to  the  object. 

Masculine. 

Honorific.  Non-Honorific. 

1st  P.  ̂ 15^^  deklilalin.^  ^ts^  deklilalih,^ 

2nd  P.  f  15^^  deklilaKn,''  ^tsw%  dekKlah,"" 

3rd  P.  ̂ ^^r^f  deklilanli  ^t^^  deklialak* 

(1)    Other  forms  are^?f^  dekhal,  dekhliai,  ̂ 'if^^  dekhaliaik, 

dekh'lai  dekh'laik,  and  ̂ '^^  dekhli.    The  forms  ̂ ^^1%^ 

dekVliau,  ̂ ^^w^^  dekFliauk,  ̂ 'sTfjft  dekh'lau,  dekVlauk,  and 
^^^PTS'  dekh^liaV  are  also  used,  but  only  in  the  first  person. 

(2)    Other  forms  are         dekhle,  dekh'lai,  ̂ t^fojf  dehVlahah, 
and  <<sl^-^<*  dckVlahlk. 

(4)  Other  forms  are  f'l^re  dehaVkai,  ̂ t^^^^  dekhaVlcaik,  ̂ .^S^Wi 

dekhal'kau,  and  ̂ ^a^^=ff  dekhaVkauk. 

FEMIJS'nfE. 

The  following  forms  are  substituted  : — 

In  (1).    For         dekhal;  ̂ ^f^  dekhal.^ 

In  (2).    For  <<3^-^  dekVlah;  f1%Mf%  dekhliV,  or  t'5^''f%  dekh'li'h\ 
FouM  II. 

Used  luhen  special  respect  is  attributed  to  the  object. 

Masculine. 

Honorific.  Non-Honorific. 

1st   P.  ̂ jgtfsf   dekJilainJi,  '  i;T§^f^  deklilainit,' 

2nd  P.  dekh'laiiih', '  %ts^T^  dekJilahunJi 

3rd  P.  ̂ ??5T^fs^  dekhal' thtmh','  dekhaTkainli 
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(l^    Another  form  is  ̂ ^sfuj^  delcliliainV. 
(2)    Another  form  is  f  l^r^f^  dekhaVthiiili . 

Feminine. 

The  Fejiinine  is  the  same  as  the  Masculine. 

§139.  h.      The  Perfect. 

"  I  have  seen",  etc. 

First  Con.iugational  Form. 

Formed  hy  adding  the  third  person  present  non-honorijic  of  the  auxi- 
liary vcrh,  as  a  suffix  to  the  various  forms  of  the  past. 

Form  I. 

Used  when  no  special  respect  is  attributed  to  the  ohject. 

Masculine. 

Honorific. 

1st  P.  ̂ ^l-^^fl^  dekldaJih  achli,"^ 

2nd  P.  ̂ ^g5T^^f%  deklilalih  achli,^ 

3i'd  P.  ̂ T§^r=f         dek/ilanJi  achh',^' 

Non-Honorific. 

1st   P.  ̂ ?5^^^f^  deklilah'n  ach]i\' 

2nd  P.  ̂ ^51^  ̂ fl^  deklilahac}di\^ 

Srd  P.  tlsi^^fi  dikliJak  acldi.^ 

(1)  Other  forms  are  dekhal  achlC ,  ^ftp  dekKliai  achli , 

^f^^  ̂ flf  dehh'liaik  achh\  f  l^        dekVlai  achli  ,  ^r1%  dckh'laik 
achli,  and  ̂ ^ft  '^rfw  dekliU  achh\  The  forms  ̂ ^^r^  '^ffg?  dekh'liau  achh\ 

^f^ixr^  ̂ ri%  dekli'liauk  achh\  'jTi  "^ifw  dekhlau  aelili  ,  ̂^sff^  rZe^/i- 

/rti<^  achh\  and  ̂ ^f^TW  "TTw  dekhliah'  achh',  arc  also  used  but  only  in  the 
first  person, 
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(2)  Other  ̂ orms  &Te  "^^W^if^  dekJile  achh\ dekk'lai  achh\ 
^W^^  '^rfe  dekJilahak  achli,  f^sl^'fl*  '^Tfw  dekh'lalnk  achh\ 

{4:)  Other  forms  are  ̂ f;!^  ̂ 1%  dekliaVkai  achli,  <<5l^*^'3d%  dekhaV- 

kaik  aclili,  ^rfe  dekhaVkaii  achh\  and  ̂ ^^^  '^rf^  dekhaVkauk 

achh'. 

Femhtike. 

The  follo"vving  forms  are  substituted  : — 

In  (1)    For  f       dekhal ;  dekhaV. 

In  (2)    For  deklilah;  t'lf^rf^  deklillli,  or  f^^"f%  dehVlt'li, 

FoEM  II. 

Z7se<7  wj^e;?  special  respect  is  attributed  to  the  object. 

Masculine. 

JSonorific. 

1st  P.   ̂ ?9^f^  ̂ fl^  deklilainli  achh\ 

2nd  P.    i'?§f^f%  ̂ rf^  clekKlainV  achh\ 

3rd  P.    t'^^^jm        dekhaV thmh'  achh\ 

Non- Honor  ifie. 

1st  P.    ̂ i§^f5f  wfl^  dekKlainh!  achh\ 

2nd  P.    ̂ i^i^'?!^  ̂ fl^  dekliHahunK  achJi, 

3rd  P.    ̂ ?§^f^  ̂ Elf^  dekhaVkainh''  achJi. 

(1)    Another  form  is  tlf^jT^f^  ̂ 1%  dekliliaiiili  achh\ 

(3)    Another  form  is  tw^^  'Tfe  dekhaVtlmili  achh'. 

Feminine. 

The  Feminine  is  the  same  as  the  Masculine, 
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§  140.  Second  CoNJUGATioisrAL  Foem. 

Wormed  iy  adding  the  present  tense  of  the  auxiliary  verh  to  an  inflected 

form  of  the  Past  Partiei])le. 

Form  I. 

Used  when  no  special  respect  is  attributed  to  the  ohject. 
Masculine. 

Sonoriflc.  Non-Honorific. 

1st  P.    ̂ 1?^''^  dekKle  chU,^       \t^W  ̂     dekhle  cMd,'' 

2nd  P.    ̂ ^"^  ̂    dehKle  chM,^       ̂ tsW  ̂   deklile  chliah^'' 

3rd  P.    ̂ i^^"  i^f^  dekJile  chhath\^  deklile  achh\'^ 

(1)  Othei'  forms  of  tlie  auxiliary  may  be  substituted,  as  in  the  Present 
Tense,  q.  v, 

(2)  Other  forms  of  the  auxiliary  may  be  substituted,  as  in  the  Present 
Tense,  q.  v. 

(4)  Other  forms  of  the  auxiliary  may  be  substituted,  as  in  the  Present 
Tense,  q.  v. 

FEMnSTNE. 

The  FEMrNTNE  is  the  same  as  the  masculine,  except  that  in  the  2nd  Per- 
son Non-Honorifie  the  form  delcVle  chhah  is  not  used  ;  the  form 

delch^le  chhah' n  or  deWile  chhaVn  being  substituted. 
Foem  II. 

Used  ivhen  special  respect  is  attributed  to  the  objects 

Masculine. 

Sonorific. 

1st  p.  ̂ ig^"^  fw^f%  deklile  chliiamli  ̂  

2nd  P.  ̂ igi"  t%^f^  deklile  chh{ainh\^ 

3rd  P.    ̂ ^gfi"  dekhle  chhnt]idnh\^ 
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Non-Honorific. 

1st  P.    ̂ ni^"  f%^f^  dekliU  chMainh\^ 

2nd  P.    ̂ 15^"  ̂ ^f%  deklile  chhahunh\' 

3rd  P.    ̂ ;§r^*  ̂ fsf     dekJile  chliainli  ̂  

(3)  As  in  the  Present,  another  form  of  the  auxiliary  is  sfe^f-f 
cKhathinV . 

Feminine.  . 

The  Feminike  is  the  same  as  the  masculine. 

§  141.  c.    The  Pltjpeefect. 

"I  had  seen,"  etc. 

FOBM  I. 

"Used  when  no  special  respect  is  attributed  to  tJie  oljecf. 

MASCTJLrNT:. 

Honorific. 

1st  P.  ̂ ^ira''"  deWle  cKhalaKn^ 

2nd  P.  ̂ Tgra""^  dehKU  chhalaKn,'^ 

3rd  P.    ̂ igr^"  i^Wf  dekliU  chhaldh\^ 

Non-Honorific. 

1st   P.    ̂ ^^^         deklile  clilialalin,^ 

2nd  P.    ̂ i§%^  1^=1  deklile  clilialdh^'^ 

3rd  P.  1^     deWle  chhal.^ 

(1)  Other  forms  of  the  auxiliary  may  he  substituted  as  in  the  Imper- 
fect Tense,  q^.  v, 
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(2)  Other  forms  of  the  auxiliaiy  may  be  substituted  as  in  the  Imper- 
fect Tense,  v. 

(4)  Other  forms  of  the  auxiliary  may  be  substituted  as  in  the  Imper- 
fect Tense,  v. 

Feminine. 

In  the  Feminine  the  following  forms  are  substituted. — 

In  (2&3).    For  SfWTf  dekJile  chhaldh  ;  dekh'le 
chhalih\  or  f  ̂ #ff  dekh'le  chhalW.  The  remaining  forms  are  common 
to  both  genders. 

In  (4).    Yoi- dekWle  clihal;^^W        deklile  chJial\ 

FOEM  II. 

Used  ivhen  special  respect  is  attributed  to  the  object. 

Masculine. 

Honorific. 

1st  P.  llf^f^  dekKle  clihaliainK ^ 

2nd  P.  ^f%$f%  deklile  chhaliainh\^ 

3rd  P.    ̂ i§%"  dekKU  cliliaV tMnK ^ 

NonSonorific. 

1st  P.    f  15^"  ̂ T^^f^  dekh'le  chhaliainh\^ 

2nd  P.    ̂ ^iT  deklile  chhaV hunK\^ 

3rd  P.    ̂ 15%"  ̂ i^f%  dekKle  clihalainli  ̂  

(3^    Another  form  is  f^^"  ̂ ^f%  dekh'le  chhaVtliinh\ 

Feminine. 

The  Feminine  is  the  same  as  the  masculine. 
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§142.         Farticiples— Declinable. 

Adjective  Paeticiples. 

Present,  'seeing'. 
Masculine. 

dekliait. 

rEklNINE, 

^^f^T  deMiaif , 

Past,  'seen'. 
Masculine. 

iq^,    dekhalj  or  dekhal  hhel. 

Feminine. 

t^f^,  t'S^        dekhaV,  or  dekhal  hlieV . 

§  143.       Pa?  iiciples— Indeclinable. 

Conjunctive  Participles. 

'seeing',  'Laving  seen'. 

tf^^  dekhikd,  tfef '  dekhikm,  dekliikaikd. 

Adverbial  Participles. 

^i§frpf  dekhitah'n,  'on  seeing',  'in  the  act  of  seeing'. 

§  144.       Frecative  or  Respectful  Forms, 

1.  Eespectful  Imperative. 

^19^  311^  dtkhal  jay  and  t'?^  ̂ n^*^  dekhal  jdo,  'be  you,'  or 

e  pleased  to  see'. 
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2.  Respectful  Futtjre. 

srr^  deklialjdet,  or        sit^cITI  dekhaJ  jdeC <ja,  'you 

will  see,'  or  'will  be  pleased  to  see'. 

3.  Mild  Impeeatite. 

^fef  dekliiha,  'see  you',  or  'see  ye'. 

Infestitive  or  Verbal  Nouw. 

§  145.  ^^IRT  dekhah,  'to  see'. 

CHAPTER  X. 

THE  INTRANSITIVE  VERB. 

§  146.  Theoretically  speaking,  as  abeady  pointed  out,  the  Neuter  Verb 

should  be  wanting  in  all  those  tense-forms,  which  in  the  Transitive  Verb 
fall  under  Form  II  ;  i.  e.  those  in  which  special  respect  is  attributed  to  the 

object.  Such,  however,  is  not  altogether  the  case,  for  the  Neuter  Verb,  while 

affecting  most  of  the  tense-forms  of  Form  I,  also  indulges  pretty  freely  in 
those  of  Form  II.  What  tense  forms  it  uses  and  what  it  discards  will  be 

learned  from  the  following  paradigms. 

§  147.  The  conjugation  of  the  Past  Tense,  in  the  Neuter  Verb,  differs  in 

many  I'espeets  from  that  of  the  same  tense  in  the  Verb  Transitive,  and 
should  be  noted. 

In  the  Transitive  Verb  there  are  two  conjugational  forms  of  the  Perfect 

Tense.  In  the  Neuter  Verb  there  is  only  one.  It  is  formed  by  subjoining  the 

word  ̂ rfw  achli,  to  the  conjugated  Past  Tense.  Only  one  or  two  inflexions 

of  the  second  conjugational  form  are  used  in  the  2nd  person  non-honorific. 

§  148.    The  verb  ̂ jcT^  sutah  'to  sleep',  is  an  example  of  a  verb  whose 
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root-vowel  ii)  is  long.  When  such  a  vowel  is  a  *  t  ?  or  m,  it  is  liable 
to  be  shortened  in  certain  cases. 

viz.  It  is  shortened 

(1)  If  it  is  followed  in  the  same  word  by  another  long  vowel  or  diphthong. 
Example,  fcfi-  sutatt.  The  only  exceptions  to  this  are  certain  forms  of  the 
first  and  second  persons  of  the  Prospective  Conditional  and  the  Imperative, 
and  the  anomalous  Future  form  ̂ jcft^T  sutiga. 

(2)  If  it  is  followed  in  the  same  word  by  three  syllables,  any  of  which 
contains  either  the  vowel  t  i,  or  the  vowel  ̂   ti.  Example,  ̂ ffrw  sutiaTi. 
If  neither  of  these  vowels  follows,  the  root-vowel  may  be  long  or  short. 
Example,  icT^^  sMahak,  or  sutaliah. 

(8)  If  it  be  followed  in  the  same  word  by  any  number  of  syllables  more 

than  three.  Example,  ̂ ^^^^  sutdbahalc  :  but  ̂ Jcff^  sMaliak,  where  only 
three  syllables,  none  of  which  contains  either  \iov^  u,  follow  the  root-vowel 

^  u. 

(4)  A.lso  in  the  Mild  Imperative,  the  vowel  is  shortened  in  spite  of  the 

foregoing  rules.    Thus: — 

^ffTf  sutiha,  'be  pleased  to  sleep'. 

Model  verb  ̂ <t^  sutah,  'to  sleep'. 

§  149.    Root    '^^stU,  'sleep'. 

Present  Participle      ...    g^cT  sw^azV, 'sleeping'. 

Past  Participle  ,,,     ...    ̂ c(^  si^^a?,  'slept' . 

*  There  is  a  considerable  diversity  of  custom  with  regard  to  the  shorten- 
ing of  %j  d.  Some  speakers  shorten  it  as  often  as  t  i  or  ̂   u  are  shortened. 

Others  always  keep  it  lengthened  ;  and  others  again  only  keep  it  lengthened 
when  a  is  the  root-vowel  of  an  Active  or  Causal  Verb,  which  has  been 

lengthened  from  the  radical  =?r  a  of  a  Neuter  Verb,  as  will  be  seen  later  on. 

An  example  of  the  last  case  is  the  in  ̂ J"^  mar  ah,  'to  kill',  which  is  the 

Active  form  of  the  Neuter  Verb  marah,  'to  die',    This  last  custom  is 
probably  the  most  correct  of  the  three. 
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§  150.       1.    Four  tenses  are  formed  from  the  root,  sfit. 

a.    The  Prospective  Conditioxal  or  Simple  Present. 

'(If)  I  see',  'I  see',  etc. 

Honorific.  JVon- Honorific, 

1st  P.  ̂ rft^MfeV  ^tft  Sw'foV 

2nd  P.  ̂;cfl'  suti,^  sutah^ 

3rd  P.         sutath\^  sutau* 

(1)  Other  forms  are  ̂ Itt^  suiiai,  and  ffH^^  sutiaik.  The  forms 

sutiau,  ̂ Pti^'W  sutiauh,  and  ifHw  sutiali  are  also  used,  but  only  in  the 
first  person.    The  form  ̂ fH^fsf  sutiainW  is  also  used,  but   only  in  the 
first  and  second  persons  Honorific. 

(2)  Other  forms  are  l«TWf%>  sufMn¥,  irf^  sMahak,  and 
sutahik. 

(3)  Another  form  is  sutHTiunV. 

(4)  Another  foi-m  is  ̂ ^f%  sutainW 

The  FEMiNiisrE  is  as  the  masculine,  except  that  in  the  second  person 

Non-Honorific  the  form  qtff  sMah,  is  not  used,  the  form  sutalin  or 
sutaJi  n  heiug  used  instead. 

§  151.  I.   The  Future. 

'I  shall  or  will  sleep',  etc. 

Masculine. 

Honorific.  Non-Honorific. 

1st  P.  5^cr^  sutah;  ^cTW  SMto(5/ 

2nd  P.        swto^/  ^tT^5M^'W«/ 

3rd  P,  ̂ cnf  sut'tdh,'^  ̂ cTci  .s?/^ai!  ♦ 

(1)  Other  forms  are  ̂ 1  sufhai,  irll^  sut'baik,  stitHiai,  ̂ rrf?TO^ 

siiffiaik,  ifH^  sutitah'fi.    The  form  irftff  silfhainli  is  used  only  in 
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the  first  and  second  person  Honorific.  The  forms  ̂ cTTr  sufbau,  ̂ ^Nt 

sufbauk,  ̂ rir<i4i  suftiau,  ̂ fa^^  suftiauk,  gfcT^  sutiau,  gf^f^n^ff  sutiauk, 

'^fwWS  sutiah\  and  'J^JI  sutiga,  are  also  used,  but  only  in  the  first  person. 

(2)  Other  forms  are  ̂ cft"  sut'be,  ̂ cf^'?^  sufbahak,  and  ̂ w#N> siifbaliik. 

(3)  Other  forms  are  ̂ cfiflf^  suftJiiiiJi',  and  ̂ wf%  sufthunli. 

(4)  Other  forms  are  ̂ cTtf%  suftainlt,  ̂ cf^  suftau,  ̂ fft'^  suftauk, 
^cT^  suftai,  ̂ ^=iT  suftaik. 

In  the  Feminine  the  following  forms  are  substituted. 

For  (2),  ̂ cffff  sufbah'n. 

For  (3),  icT^t?  sut'Hh,  or  ̂ fiTf%  sut'tiK. 
For  (4),  ̂jclfrT  sutat\ 

Note.  That  to  all  the  above  forms,  with  the  exception  of  ItftJI  sutiga, 

the  termination  JT  can  optionally  be  added.  In  this  syllable  the  inhe- 
rent        is  pronounced.    E.  g.  Icf^  sMab,  or  ̂ frwiT  sutaFga.  i 

§  152.  c.       The  Imperative. 

'Let  me  sleep,'  'Sleep  thou,'  etc. 

Masculine.  
"" 

Honorific.  I^on- Honorific. 

1st  P.  ̂   sutu,'  ^  sutu,\ 

2nd  P.  sMu,' 

3rd  P.        sutatli,^  ̂   sutau.' 

(1)  Other  forms  ̂ fcrq  ^ftr^^  SKi'^ff^'A;,  siifiatc,  su- 

tiauk, and  ifcf^  sufiah'.  The  forms  lftTOf%  sutiainh',  and  ̂ f?rfrf%  sm- 

tiamiV,  are  also  used  but  only  in  the  first  person  and  second  person  Hono- 
rific. 

(2)  Other  forms  arc  Ifiwf^  sutlmnh\  ̂   suf,  ̂ n^^  snfaJiak,  and 

^rr#t^  sutaliik. 

(3)  Another  form  is  ̂ ^f^?^  suftJuinh\ 
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The  Femintne  is  as  the  masculine,  except  that  in  the''  feminine  of  the 
second  person  Non-Honorific  the  form  ̂ cT^  sMali,  is  not  used  ;  the  form 
^fff^  siitalin  or  ̂Jcff^  sutalin  being  used  instead. 

§  153.  d.    The  Kexbospective  Conditiokai. 

']f  I  had  slept,'  etc. 

Masctjltne. 

Honorific.  JSTon- Honorific. 

1st  ̂ .%T^r{^  sutitalin,'  sutitaKn,' 

2iid  P.  ̂fci<T^"  sutitali  n,'  ^Tm%  sutitah; 

3rd  P.  ifcitTf^i  sutiiath\'  sutaiV 

(1)  other  forms  are  ̂ fcTf?^  sutitiai,  ifcrfrf^^  sutitiaik.  The  forms 
iftriwr  sutitiau,  ̂ fcm^  sutitimcJc,  and  ifw^  sutitah;  are  also  used  but 
only  in  the  first  person.  The  form  ifcrfH^  sutitiainV  is  used  in  the 
first  person  and  second  person  Honorific. 

(2)  Other  forms  are  ifcfW  sutite,  iftfcfW^  sutitaMnlC,  suti- 
ialiah,  ifcTcT^f^  sutitalilk, 

(3)  Other  forms  are  ̂ fcrcr^f%  sutitathinW,  and  if?r(m%  sutita- tUnli\ 

(4)  Other  forms  are  mtitai,  ̂ fcft^  sutitaik,  ifcTfft  sutitau,  ̂ fcr- 
<^  sutitauh,  and  gfrr^^f  sutitainh', 

The  Feminine  is  as  the  masculine,  except  that  in  the  second  person 
Non-Honorific  the  form  lf?Tcff  stUitah  is  not  used  ;  the  form  ̂ ftfcrF^ 
siititalin  or  ̂ i%#f^  sutitalin  being  used  instead. 
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[§  154, §  loi.    2.  Two  tenses  are  formed  from  the  present  participle  lt<T  sutait. 
a.    The  Present. 

'I  sleep',  or  'am  sleeping',  etc. 

Masculine. 

Honorific.  Non-Honorific. 

1st  P.  iter  ift  sutait  chhi,'-  ^  sutait  cliU; 

2nd  P.  itcT  ift  sutaii  cliM,'  sutait  chhah,' 

3rd  P.  itcT  wf^  sutait  chhatli,^        ̂ tcr  ̂ fl^  sutait  achli 

(1)  Other  forms  are  i^tt  1%^  sutait  clihiai,  and  ftcT  fmM  sutait  chU- 

aik.  The  forms  ̂ tcT  fw'^  chhiau,  flHr^  SM^az^  clihiauk,  and 
^WcT  f*"-*!^  SM^«?Y  chhiaV  are  also  used,  but  only  in  the  first  person.  The 
form  1^  1%^f^  sutait  chhiainli  is  used  in  the  first  person  and  second 
person  Honorific. 

(2)  Other  forms  are  ̂ tcT  t  sutait  clihe,  ̂ tcT  W  sutait  cUai, 
^'fcff  sutait  cUaliak,  ̂ trf  wft^  stitait  chJiaJiih,  and  ̂ tcT  WWff  SM^a?^ chhahunli  . 

(3)  Other  forms  are  ̂ tcT  W^f^  sutait  cTiTiathinV ,  and  ̂ gtcT  W^f% 

sutait  cliJiathunTi' . 

(4)  Other  forms  are  #  s^^^azV  cJihai,  ̂ ^fcT  #^  s;<)'azY  chhaih, 

^  s?<#ff?^  chhau,  clihauh,  and        #f%  sj/i'^zi'  cliliainV . 

Feminine. 

The  Feminine  is  "the  same  as  the  masculine,  except  that  the  feminine 
form  of  the  Present  Participle,  ̂ tf?r  sutaif ,  is  used  instead  of  the  masculine 

sutait.  E.  g.  ̂^Rt  eft  sutait'  cJihi,  instead  of  ^  sutait  chht. 
The  form  l^f?T  W%  sufaif  chhah  (which  might  be  expected  as  the  2nd 

person  Non-Honorific )  is  not  used,  and  in  its  place  is  used  wf4  sutait' 

cTiTialVn  or  ̂rifci        sutait'  chhah' n. 

Note.  In  the  above  forms,  when  masculine,  the  final  °cT  -t  of  the  present 
participle  may  be,  and  usually  is  omitted.  The  Participle  and  auxiliary 
then  form  one  word.  E.  g.  ̂   sutait  chhi,  or  ̂ 5^^  sutaichhi.  Similarly, 

when  feminine  the  final  °f?f  -t'  of  the  participle  may  be  omitted.  E.  g.  ̂dTd 
tft  sutait'  chhi,  or  sutaichhi. 
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§  155.  h.  The  Impebeect. 

Honorific.  Non-Honorific. 

1st   P.  sutait  chhalali  n'  g^cT         sutait  chhalaJin^ 

2nd  P.  ̂^cT  1^^^  sutait  chhalalin'        l^^f  swtezV  chhaldh,'' 

3rd  P.  ̂ tcT  .s?if«/if  chhaldh,^   l[tcr       si/.to^V  chhal.'* 

(1)  Other  forms  are  ^f^^  sutait  chhaliai,  and  sutait 

chhaliaik.  The  forms  Wf^nft  sutait  chhaliau,  Wf^'^^  sutait 
chJialiauk,  and  ^f^^^  sutait  chhaliaJi  are  also  used,  but  only  in  the 

first  person.  The  form  w1%^f'f  sutait  cJihaliainli  is  used  in  the  first 
person  and  second  person  Honorific. 

(2)  Other  forms  are  ̂ ^ff  sictait  cTihale,  ^^'sutait  clihalai, 
l^rf  sutait  chhaVhak,  sutait  chhaVhik,  and  ̂ tcT  W^wf^ 

sufait  chhaVlmnTi' . 

(3)  Other  forms  are  cf^^f^  sutait  chhaVtUnli ,  and  WW^f% 
sutait  cliliaV tliiinlC. 

(4)  Other  forms  are  sutait  chJialai,  sutait  chhalaik, 
sutait  chhalau,         si?^=h  sutait  clihalauk,  and  ̂ WcT  W^f%  stitait 

chhalainli\ 

Feminine. 

The  Feminine  is  the  same  as  the  masculine,  except  that  the  feminine 

form  of  the  Present  Participle  y^Pd'  sutaif  is  used.  E.  g.  ̂tf^  WWS^"  sutait' 
cTihalalin.  The  forms  for  the  3rd  Person  Honorific  and  the  2nd  Person 

Non-Honorific,  are  ̂ ^fri'  sutait'  cJihaUh,  and  y^Ri  sutait' 

chhaUh'  instead  of  ̂ fcf  sutait  clilialah.    The  form  ̂ ^fcf  wi%  sutait' 
chhaV  is  substituted  for  ^  sutait  chhal,  in  the  3rd  Person  Non- 
Honorific. 

Note,  As  in  the  present  tense  the  masculine  termination  °  c{-t,  and  the 

feminine  termination  oj%-^'  of  the  present  participle  may  optionally  be  omit- 

ted. E.  g.  sutait  chhalalin,  or  ̂ t^^^"  sutaichhalah'n.  The latter  is  the  more  usual  form. 
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[§  157 
§156.   3.    Three  tenses  are  formed  from  the  Past  Participle  ici^  sutal. 

a.    The  Past. 

Masctjline. 

Sonorijic.  Non-Honorific. 

1st  P.  ̂ cfw^  sM^VaA'n/  ^^-^  sutlaKh,^ 

2nd  P.  icT^^  suflaKn^'  W^X%  sufldh,^ 

3rd  P.  icf^f  sufldh,^  ^ci^  sutal^ 

(1)  Other  forms  are  sut'liai,  and  ̂ f^R^  sufliaiTc.  The  form 

Icrf^W  sufliali'  is  also  used,  but  only  in  the  first  person.  IcTf^i^.P'?  sufli- 

ainh'  is  used  in  the  first  person  and  second  person  Honorific. 
(2)  Other  forms  are  ̂ cT^"  sufle,  suflai,  ̂ cra^^  suflahak,  ̂ tM- 

'ftm  suflaJiih,  and  ̂ ct^^f*^  suflaTiunTi . 
(3)  Other  forms  are  ̂ cr^f%  suflanV ,  ̂rT^T^f^  sutaVtUnli,  and 

^cf?!rsjf%  sutaVtliunli, 

(4)  Other  forms  are  ̂ cT#  suflai,  suflaik,  sut'lau,  ̂ ci^fra 
suflaulc,  and  ̂ cl^f^  suflaiiih\ 

In  the  Feminine  the  following  forms  are  substituted. 

For  2  &  3,  ̂cT^^f  sufUh,  or  ̂ cf^tF?  sufWi". 
For  4,  irff^  sutaV. 

§  157.  I.      The  Peeeect. 

'I  have  slept',  etc. 
Mascitline. 

Sonorijic. 

1st   P.  yci«Ji>^  ̂ fl^  suflaJin  achJi,' 

2nd  P.  grf^#  ̂ fe^  suflalih  achh',' 

3rd  P,  IcT^Tf        sutldh  achJi,^^ 
Non- Honor  ijlc, 

1st  P.  -^ci^^^^  suflaJi'n  achh\^ 

2nd  P.  I'cjwri  ̂ srfw  sut'ldh  achh,'^ 

3rd  P.  .sz<f7«/c  <:/c/i/i'.' 
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1.  Other  forms  are  ̂ crf^^  sut'liai  ac7ih\  ̂ cTf«jfq^  '?rf^  siit  iiaik 

achlb.  The  form  ̂ crf^'^  sut'liali  acliJi  is  also  used,  but  only  in  the 
first  person.  ̂ f<!r^f%  '^f^  sufliainli  achV  is  used  in  the  first  person  and 
second  person  Honorific. 

2.  Other  forms  are  sufle  chhaJt.,  ̂ cf^          stifle  chhaJiak, 

W'ft^  stifle   chhaldlc,  W^f'f  stifle  chhaJiunJf ,  ̂ tjff^  "^f^ 

suflaJiak  achli,  ̂ cT^'^t^  siiflahlk  aclili,  and  ̂ '^f^f^^fe  siiflalimM 
achJi. 

3.  Other  forms  are  ̂ fT^f%  '^ff^  siiflanli  aclili  ,  ̂rft>T^f%  suta- 
Vtliiiilf  aclili,  and  ̂ TcT^f^        siitaV  thuiili  acTilf. 

4.  Other  forms  are  ̂ cT^  ̂ fe  si^^7«j  ae7*7*',  "^fw  siiflaih  aclili\ 
IcT^       siiflau  aclili,                    siiflauh  aclili  and  ̂ ci^f^f 
lainW  aclilf. 

In  the  Feminike  the  following  forms  are  substituted. 

For  2  &  3,  IcT^^  =?rfe  sufUli  achli'  or  ̂ cr#f%  ''rfw  sufUli  achh  . 

§  158.       c.       The  Plupebfect. 

'I  had  slept,'  etc. 

Masculine. 

honorific.  Non-Honorific. 

1st  P.  suiU  chlialaKn,^  e^^^  sw/Ve  clilialali  n^"- 

2nd  P.  5c!%"  ̂ ^T^  suile  clilialali  h^''  sude  chltaldh,'' 

3rd  P.  l[cl%"  i^^l  sufle  chhaldhy'  sufle  chhal.'' 

(1)  Other  forms  are  sji^'Ze  clihaliai,  and  ̂ crif  wf^^^ 
chlialiaik. 

(2)  Other  forms  are  ̂ c(§f  sufle  chhale,  ̂ cfif        siifle  clihalai, 
W^^^  sufle  chliaVliah,  stifle  cliliaVhik. 

(3)  Other  forms  are  ^W^^tf%  stifle  cliliaf tliinlf  and  'gcf^  Efe^(yn^' 
sufle  cliliaV tliunli . 

(4)  Other  forms  are  ̂ crir  sufle  clilialai,  sufle  clilialaik, 

^ct'#       s«^7e  clilialau,  and  ̂ cf^  ̂ fr^  5J<;7e  clilialauk. 
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In  the  Feminine  the  following  forms  are  substituted. 

For  2  &  3,  fcT^  sufle  chhalih,  or  ̂ if  wtfl  sufle  chhallh.' 
For  4,  f cf^  Wf^  siifle  chhaV. 

§  159,        1.  Participles — Declinable. 
Adjective  Participles. 

Present,  'sleeping'. 

Masculine.  Feminine., 

itcf  sutait.  ^ffT  sutait\ 

Past,  'slept'. 
Masculine.  Feminine. 

^cf^  sutal  WiV^  sutaV. 

§  160.       Participles — Indeclinable. 

Conjunctive  Participles. 

'sleeping',  'having  slept'. 

^f?I^  su£  kd,  ̂^^^^  siW  kdi,  ̂ fff*^  sut'  kaikd, 
Advjeeeial  Participles. 

'^T^'^f%  sutitalin,  'on  sleeping,'  'in  the  act  of  sleeping'. 

§  161.        Frecaiive  or  B.espectful  Forms. 

1.  Respectful  Imperative. 

Wpsi  sutal  jay,  and  ̂ ^ci^  sutal  jdo,   'be  you',  or 

'ye  pleased  to  sleep'. 

2.       Respectful  Future. 

^ci^  wr^ci  sutal  jdet,  or  ^ji^ciJi  siUal  jdefga,  *you  will 

sleep',  or  'will  be  pleased  to  sleep'. 
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Mild  Imperative. 

SffJf  sutilia,  'sleep  you'  or  'sleep  ye'. 

§  162.        Infinitive  or  Verbal  Noun, 

^?f^  Slit  ah. 

CHAPTER  XI. 

Observatiojsts  on  the  EOREGOma. 

§163.  Attentive  consideration  of  the  foregoing  shews  that  the  conjuga- 

tional  forms  range  themselves  under  one  of  two  great  classes  according  as 

the  object  of  the  verb  is  Honorific  or  Non-Honorific.  It  may  indeed  be 

said  that  there  are  two  distinct  conjugations, — one  in  which  the  object  is 

Non-Honorific,  and  another  in  which  it  is  Honorific. 

§164.  In  order  to  make  this  plain,  I  here  give  the  more  usual  mascu- 
line terminations  of  each  conjugation,  separately  in  a  tabular  form. 
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CUAPTEE  XII. 

VERBS  WITH  ROOTS  ENDING  IN  VOWELS. 

§  165.  The  roots  of  both  the  verbs  just  conjugated  end  in  consonanti?. 

When  the  root  ends  in  a  vowel  some  slight  difficulties  occur,  which  require 

to  be  noted.  I  therefore  give  two  examples  of  such  verbs,  not  conjugating 

them  fully,  but  giving,  of  one  the  first  and  third  persons  singular  of  the  non- 
honorific  first  form,  and  of  the  other  a  fuller  conjugation  :  noting  at  the 

same  time  any  irregularities  which  may  occur  in  the  other  forms. 

I  shall  first  give  an  example  of  a  root  ending  in  a  vowel  other  than  =?JT  a. 
These  verbs  are  nearly  regular. 

§  166.    Example  oe  a  eoot  enbing  in  a  vowel  otiiee  tiiah  "^j  d. 

Model  vekb  f^^^i^  siab  ''to  sew". 

Principal  Parts. 

Root,  si,  "sew,'* 

Present  Participle,    f^i^cr  siai^,  or  f^i^cT  shtf,  "sewing", 

Past  Participle,        f?f^w  s/a/',  orf^:3^  .siw/,  "sewn." 

FlEST  FOEM.  NON-HONOEIFIC. 

1st.  Person,  3rd.  Person, 

Prospective  Conditional. 

f^t:  sit,  siau. 

Note. — In  the  optional  forms  the  letter  ̂   i  is  inserted  as  follows. 

Some  writers  use  ̂   v  instead  of  ̂ ^h.  In  pronunciation,  however,  the  sound 
is  something  between  h  and  v. 

1st  Peeson.  siUai(k),  f^Tf^^T(^)  siUau(h),  f^ftw  sihiali'. 
2nd  Peeson.  J^on- Honorific,  ftrw^  sibal,  fti^^^  sihliah,  f^^ft^  siV- 

7iik,  T^^^T^  sib'Inmh\ 
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3rd  Peesox.  Honorific,  f^^fsf  sihoAli,  or  1%^f^  siatli,  f^T^T^f  siV- 
'thitn1i\    Kon-IIonorific,  f%tpf  sibaink\ 

Note.  In  the  1st.  Person  instead  of  the  forms  f%^(^)  sialai(Tc),  the 

forms  f%t(^)  sibai(k)  may  optionally  be  used.  The  form  f%l.^r^  siiah'  is 
seldom  used. 

Optional  forms  of  the  1st  Peesox  are,  Ri M sitiai(k),  T%l7nfi"(^) 

sifiau(k),  Rlfcl^-^  sitiah\  aiid  t%f?T^pf  sitiainh',  in  all  of  which  the  letter 

2ifD  Persoit.  Non-Honovific ,  Optional  forms  are  f%cT  dt^  f%cf?^  sW- 

huh,  ftd-^lw  sitliik,  and  1%cfWW  sitlnciF. 

3ed  Peeso>'.    Honorific,  The  form  for  this  person  is  T%^r^T^  siatMiiTi. 

Eeteospective  Conditional, 

I  conjugate  this  tense  in  full. 

siab^ 
f^rl^rl  siat  or  -smif. 

IlIPEEATIVE. 

sill. 

ff  i  has  been  inserted. 

1st  P. 

Honorifi.c. Non-Hononfic. 

As  in  tlie  Honor ijic. 

siitaJi,  or  t%crf  sitali 

f%$cT  siait. 

Past. 

3rd  P. 

1st  P, 
ftt^si^^'^  sialah'n,  or  f%3^  siulalt'h. 

siaJ,  or  ft?^  siuL 
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The  other  tenses  do  not  require  explanation,  being  perfectly  regular, 

and  presenting  no  difficulty,* 

§  1G7.    Example  of  a  koot  ending  in  long  '?tT  d. 

Model  verb,    m^w  j;(f<?6  "to  obtain." 

Principal  Parts. 

Root,       ,„  ...    t{T     pd,  "obtain." 

Present  Participle,  ijtci  pavalt^  or  imlt,  "obtaining". 

Past  Participle,      tn^"^^  pao/,  or  xn'<^|?«(^/,  "obtained." 
In  order  to  show  the  conjugation  of  this  class  of  verbs  clearly,  I  de- 

cline it  throughout  in  the  first  conjugational  form.  I  omit  the  fii-st 
Person  non-Honorific,  and  the  2nd  Person  Honorific,  as  they  are  the  same 

in  form  as  the  1st  Person  Honorific.  Note,  howevei-,  that  as  usual,  certain 
optional  forms  are  wanting  in  the  2nd  Person  Honorific. 

Peospective  Conditional, 

Sonorijlc.  Non-Honorific. 

ml;  pdi,"-   

'  =-  TT^f  pdhah'^f 

m^f^  pdbath\^f  wr  patau.^ 

Optional  forms. 

(1)    ̂ (^)  paiaiijc),  ̂ ^(^)  paiau{k),  paiali. 

*  Other  examples  are  cliual,  "to  drip".  1.  Imperative  "^^chi'ilu; 
2.  F\xi.         cJitiih  or '=s(^^  cJu'iah  ;  3.  Do. cMit  or  cJntat ;  Past 

Part.  "^^TjT  cJiuil,  ov  "^^^  cliual.    tItj^  f^/^oeJ,  "to  wash".    1.  Imperative 
■sft^  dliolu;  1.  Put.  ̂ ff^c^/ioeZ)  or  'sfN^  dlioah;  3.  do.  'sftlcT  dlioH,  or  'sfNrT 

dhoat  ;  Past  Part,  'sft'^w  dJioel,  or  ̂ fl^w  dlioal.    Generally  speaking  ̂ ^  b  or 
V  may  optionally  be  inserted  between  concurrent  vowels. 

■fin  this  and  all  similar  cases,  ̂     is  written  by  some  for  ̂   I.    See  §  166. 

1st  P. 

2nd  P. 

3rd  P. 
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(2)    vi'^  paih,  ̂ w^^  ])aia^lalc,^^'i\^  ])aiald]c. 
The  second  conjugational  forms  are 

(1)    q^f%j;rt?«iW,    (2)  q^f%  paiahunli' ,    (3)  qwf^  'paitlinnlC. 
(4)    tf^i^  pahaunli. 

Future. 

1st  P.    Vivm  lodeh,^   • 

2nd  P.   ir^f  paibah," 

3rd  P.  t<ITf  paitdh,  ov^\^\^%  pautdh,^  q-RcT  pdet,  or  m^ti  pad t  J 
Optional  forms. 

(2)  paihe,  paihlialc,  q^^^  paiVliik. 

(4)    qt(^)  ̂ffiY«i(^<-")>  Wf(^)  paitaii,{k), 
The  second  conjugational  forms  are 

(1)    qlfjf  paibainli,    (2)  ̂ ^^f^ 2^aiI)'Jmiih\    (8)  q5Tf%  paitMnh'', 
qtf^  paitainh\ 

In  all  the  above  forms  may  be  substituted  for  ̂ cT  «jV  through- 

out;  as  T^c[^pautiai,  ̂ J^f^  paufainh\  &c. 

Impeeative. 

1st.     P.         pdil^  ■  

Slid.    P.   ^■[^^  pdbali,^'^- 

3rd.     P.  ifT^^  pdbath\^'^              nwt  paiau,'^ 
Optional  forms,  as  in  the  Prospective  Conditional. 

Eeteospective  Conditional. 

1st    P.  paiialin,^   

2nd    P.    ^cj'f 

3rd    P.  f  cff^  paitatJi^  if^?T  pavait* 

*In  this  und  all  similar  cases,  ̂   z>  is  written  by  some  for  ̂   I, 
See  § IGG. 
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(1)  qfcTq(^)  paitiai(k),  ̂ '[^'^{^)  j)aiticm(Jc) ,  ̂c{■^  paifah\ 

(2)  paite,  ̂ ■^'^  paWhak,  paifhtk. 
(4<)  ̂^{^)  paitai(k),  ̂ wt"^  2^^''^^<^'^(^)- 
The  2nd.  conjugational  forms  are, 

(1)  q'fcT^f'f  paitiainh',    (2)  paitlmnli,    (^)  paiftlmnli  , 

M^f^  paitainli' . 

For  q'cf  ̂ f«Y,  TTTcT  paut  ox  ̂ ^f^c\  pavit  may  be  used  throughout ;  thus 

^'^W  pdutaJi'n,  'qfai'c['i pmnfaWii,  &c. 
The  Fresent  and  Imperfect  are  regular  and  do  not  require  comment. 

Past. 

1st     P.  paulalin^"'   

2nd    P.    ^TW%  paulali  y 

3rd     P.  TT^^f^  jiaulanli' ,^  paulak.'^ 
Optional  forms 

(1)  -^1^^  pcidl,  ifrf^^  (^)  pauUai(k),  ■^^{^)  paulai(k) ,         pauli,  ̂ c. 

(2)  paule,  ̂ [^"  paulai,  'qvw^'^  paul'hak,  ̂ c, 
(■1)  '^'^{^  pauVkai(k) ,  ̂\v{wt{'^)  paurkau(k). 
In  older  Maithili  poetry  we  sometimes  find      j:>ai7  instead  of  ifr^ 

but  this  never  occurs  nowadays  :  tlms  ̂ '^'i  pailaJi'n,  &c.     The  verb  '^ri^ 
ael,  "to  come,"  liowever,  still  makes  its  3rd  P.  Non-Hon.  ^T'J^  ai5Z  instead 
of  ̂ IWl^jr  ddl. 

Peefect. 

i^^"  ift  paule  chM.  or  ̂ '[^■^^^  ijaulalth  achh\ 
PiTJPEEFECT. 

tfi^''        paule  chhalalt  n 
Note.  It  is  important  to  note  the  conjugation  of  xrrc[^^ae5  carefully ; 

as  it  is  the  model  of  a  large  class  of  verbs,  principally  actives  and  causals. 

The  explanation  of  the  seeming  irregularities  in  the  conjugation  of  xfTI? 

pdeh  is  this.  As  explained  in  §  1G6,  the  letter  ̂   v  {ov^b)  may  be  inserted 
after  the  final  vowel  of  the  root,  before  all  vowel  terminations.  In  the  case  of 

■qij^a  this  is  generally  done,  and  hence  we  get  a  root  m^pdv  which  forms  the 
real  conjugational  base.    The  rules  in  §  118  for  the  shortening  of  the  long 
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vowel  of  the  root  apply  in  tliis  conjugation.  Before  cf,  t  and  I,  immediately 

following,  this  ̂   is  liable  to  be  changed  to  ̂   o,  which  o  it  may  be  stated  here 

is  pronounced  short,  which  accounts  for  the  forms  ttT"^^  paol  and  ttT'^cT 
fdot,  in  which  the  a.  remains  long  in  spite  of  §  148.  1,  according  to  whicli 

if  o  was  a  long  vowel  we  should  expect  Wtg-  paol,  and  xr^cf  paot.  When, 
however,  the  ̂   a  is  shortened  to  ̂   «  under  §  148.2  or  3,  this  latter  coalesces 

with  a  following o,  and  the  two  together  become  the  diphthong  ̂  

Thus  we  get,  in  oi-der,  for  the  1st.  sing.  Past  XT^tSf,^",  pav'laliii,  'q^^'^ 
paolaTin  and  finally  ̂ fw^". 

The  foi'ms  containing  q  are  those  in  which  the  euphonic  letter  w  v 
(or  W  i)  has  not  been  inserted.  In  these  the  «  of  the  root  is  first  short- 

ened under  §  148.2  or  3,  and  then,  combining  with  a  following  ̂ ,  forms  ̂ az. 

Thus  1st  Retro.  Conditional  is  qT  +  pa  +  itaJin  ;  then  (§  148)  tt  + 

^A'si'  pn -Gitalin,  then  finally  ̂ t^w"  paitah' n.  In  the  Fviture  and  Past  an 
t;  i  has  been  inserted  first  for  the  sake  of  euphony.  In  the  Retrospective 

Conditional  this  has  not  been  necessary. 

Here  it  must  be  noted  that  the  e  and  o,  which  we  find  in  the  con- 

jugation of  verbs  with  vocalic  roots,  are  always  pronounced  short,  and  do  not 

affect  a  preceding  long  vowel.  They  v/ill,  hence,  always  hereafter  be  marked 
short ;  thus  e,  o. 

Chapter  XIII. 

THE  PASSIVE  VOICE. 

§  168.  As  in  other  Neo-Aryan  languages  the  Passive  voice  is  formed  by 

subjoining  the  conjugated  verb  jdeh  "  to  go",  to  the  past  participle. 
This  participle  is  liable  to  inflection  as  to  gender,  in  which  respect  it  agrees 

with  the  subject  of  the  verb,  but  in  other  respects  it  remains  unaltered. 

Thus  f  ̂  5rni^  deJclial  jael  means  "to  be  seen." 
§  1G9.  It  is  needless  therefore  to  conjugate  the  passive  verb  through- 

out. As  however  <3\  \  m,4  jaeh  is  irregular  in  some  of  its  forms,  I  here  conjugate' 
it  in  its  more  usual  tenses. 

§  170.       5n^^,/ae5  "  to  go". 
Root,  5!T  jd. 

Present  Participle,  ^\js{  jdit. 

Past  Participle,  31^  gel. 
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Prospective  Conditionai,. 

Hmorijic.  Non- Honorific. 

1st.    P.  ̂ ^jdi,   

2ncl.  P.    ^T%jdTi, 

3rd     P.  5fTf^  jdili,  sic^  jatcm. 

Future. 

Tst.     P.  m^.^jdi  b,   

2nd.  P.   ^wwjaibah, 

3rd,  r . '^ciTW  jaitdh,  ^jw.'^  jdei. 
Imperative. 

1st.    P.  ̂ -^jdil,   

2nd.  P.    ^T%jdh, 

Srd.  P.  5fT^  jdth\  j'ataw.  ' 
Retrospective  Conditional. 

1st.  P.        j'aitah'n,  •  

2nd.  P.  •  ^c{-^ja{tah% 

ord.  V .  ■^c{fk(  jaitaiJi,  "suJcijdit. 

Present.  3rr?;cf  ̂ jdit  chid,  cj-c. 

Imperfect,  snsicr       jdit  chlialaJin,  ̂ -c. 
Past. 

1st.    P.  ̂T^^""  gelali  n,   

2nd.  P.   Ji^rf  geldh, 

3rd.  P .  ii^^  geldh,  ii^  gel. 

Perfect.  ̂ ^^^^^  gelah'h  achh\  ̂ -c. 

Pluperfect.       ^^-m  gel  chhalaKn,  (^x. 
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Chapteb  XIV. 

IRREGULAK  VERBS. 

§  171.  BeRides  jdeh,  already  conjugated,  I  have  noted  the  follow- 

ing important  verbs  as  irregular, 

karab,    "to  do", 

5I^5r  dharab,  "to  seize",  "place". 

^T^W  deh,      "to  come'', 

^  deh,        "to  give", 

leh,         "to  take", 

'^t^^  lioeh,    "to  become", 

3RTsr  marab,  "to  die". 
It  is  not  necessary  to  conjugate  them  throughout,  and  the  following  ta- 

bles, showing  their  principal  parts,  must  suffice. 

§172,  a.  karab,  "to  do". 

Present  Participle,  ̂ ^cr  Jcarait, 

Past  Participle,  kail, 

1st.  P.  Honorific  Past,  f  ham  kailaJin, 

3rd.  P.  Non-Honorific  Past,  o  kailak. 

Note  also  the  conjunctive  participle  Tcai  JcaTin,  or  ̂   Aay 

kah'ii,  "having  done". 

b.  ■siR;^  dliarah  "to  seize",  "place",  is  conjugated  exactly  like  ̂ fTW  karab, 

"to  do",  only  substituting  ̂   dh  for  ̂   ̂- throughout. 

§  173.    ̂ T^?:^  deb,  "to  come". 

Present  Participle,  ^t?I  avait. 

Past  Participle,  del, 

3rd.   P.  Non-Honorific  Past,  o  del. 
M 
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§  174.    a.       ̂   deb,  "to  give". 

Present  Participle,  f  cT  dait, 

Past  Participle,  ^  del, 

1st,  P.  Honorific  Past,  =fTr      ham  del. 

delaKn  is  seldom  used) 

3rd.  P.  Non-Honorific  Past,  o  delah 

Note,  that  the  2nd  pei'son  Non-Honorific  Imperative,  is  ̂   dah,  and  not 
deah  ;  also  ̂ 'f^  dahah,  ̂ 'ft^  dahih. 

h.         leh  "to  take",  is  conjugated  exactly  like      deh,  "to  give",  only 
substituting  ̂   I  for  ̂   d  throughout. 

Note  that  the  2nd  Person  Non-Honorific  Imperative  is  w%  Icili,  and 

not  '^^-^  leaJi  ;  also         laliah,  and  'ST'^t^  lahik. 

§  175.    ?T?:w  marab,  "to  die". 

Present  Part.,  ̂ Ttf  muit,  or  ??^cr  mar  ait. 

Past  Part.,        wj?w7,  or  3T^'5t  maral. 

1st  P.  Hon.  Pros.  Cond.,  W2<«n. 

„    Future,  mar  ah, 

,,    Imperative,  maru. 

„    Retrosp.  Cond.,  ̂ Jsim  m,uitalin,  or  ?Tf^<T^  maritaKn. 

„    Present,  jtccT  ̂   mar  ait  chU. 

„    Past,  ̂ T^^  muilalin,  or  ttc^^  mar'lalin. 

Adverbial  Participle,  ̂ iTcif?  muitaKn. 

§  176.    'iVw  ̂ 0^^,  or  ̂   haib,  "to  become," 

Present  Part.,  ̂ $tT  hdait,  or  "^J.^  hoit. 

Past  Part.,  iq^  bhel. 
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1st  .  Hon.  Pros.  Coiid.,  '^1;  hoi. 

„       Future,       haib,  (N.  B.  The  form  "wtl;?!  hoiga 
is  not  used.) 

,j       Imperative,  'l^^  hou 

„       Retrospect  Cond.,  hditalin. 

Present,  f'^^cT  ift  hoait  chhi,  or  "^Jsi  ̂   Jioit  chid. 

„       Past,  bhelaKh. 

„       Perfect,       ?ft  bhel  chhi,  or  jq^^  bhelah'n 

achh'. 
Conjunctive  participle,  ̂   4  bhai  kd,  §     bhai  kdi. 

Adverbial  participle,  Ttj;cif^  hditah''n. 

Chapter  XV. 

THE  FORMATION  OF  ACTIVE  AND  CAUSAL  VERBS. 

§  177.  As  in  other  Oaudian  languages  the  neuter  verb  in  Maithili  can 
be  made  active,  and  the  active  verb,  causal. 

§  178.  The  active  verb  is  generally  formed  by  adding  °  do  io  the 

root,  and  the  causal  °  ̂'R  vdv,  but  there  are  many  exceptions.  The  roots 
thus  formed  are  then  conjugated  like  the  root  ̂ \^  ]}dv,  the  optional  form  of 

the  root  itt  pd,  'obtain'.    See  §  167.  Note, 

The  following  are  examples  of  the  regular  adoption  of  the  rule. 

Neuteb.  Active.  Causal. 

iithab,  to  rise, 33T^^  uthdeb,  to  raise,  ̂ ^cfi's:^  utKvdebf 

to  cause  to  rise. 



100  THE  FOEMATION  OF  ACTIVE  ANB  CAUSAL  VEKBS.       [§§  179 — 80 

girah,  to  fall,  fiRTT^^  girdeb,  to  fell,       fil^:^5?:^  girvdeh, 
to  cause  to  fell. 

^^Jo^  charhah,  to  ascend,  '^CRsf  charhdeb,    '^CWT^^  charJivdeb. 

pa/cab  to  ripen,     ir^R^  pakdeb,        v[^X^  paFvdeb. 

^'sm  bajab^  to  sound,  to  speak,  ̂ ^jt^sT  bajdeb,  <^^'di[fm  bafvdeb. 

^msf  lagab,  to  be  applied,  ̂ nrrRW  lagaeb,  ̂ mm^^  lag'vdeb. 

fx{g5fwp2yi'/'5«&,  to  melt,  fti^^T^  pigJildeb,  fiig^T^^  pighaVvdeh 

'5TS5R^  lafhab,  to  hang,  ̂ j^n^  lafkdeb,  ̂ zwm^  lataVvdeb. 

§  179.    Monosyllabic  roots  containing  a  long  vowel,  generally  shorten 

it  in  the  active  and  causal  forms  ;  but  unlike  Hindi,  the  guna  diphthongs 

xi-e,  and  °  Wf-o,  are  not  shortened  to  their  simple  vowels  °       and  ®  ̂ -u 
respectively  ;  they  are,  instead  pronounced  short,  like  e,  &d:  thus  : — 

Nettteb.  Active.  CAtrsAi. 

Wl'Jl^  jdgab,  to  he  awake,    ̂ mi^jagdeb,  ^Tmj^Jag'vdeb. 

bdjab,  to  speak,         ̂ siT^W  bdyaeb,    wsmv^^  hafvdeb. 

»Tt^^  hliijah,  to  be  wet,     fjqaj      hhijdeb,  fir^^T^  hhifvdeb. 

^3T«r  gliumab,  to  go  round,  ̂ »tt^  ghumdeb,  ̂ rjcTRW  ghunivdeb. 
But 

dolab,  to  be  shaken,   ̂ ^T^^  doldeb,   wt^m^  doTvdeb. 

letab,  to  lie  down,        ̂ ST^  letdeb,      ̂ ^t^  lefvaeb. 

Note,  that,  unlike  Hindi,  monosyllabic  roots,  consisting  of  a  consonant 

and  a  long  vowel,  do  not  form  actives  in  °  ̂   Id,  or  causals  in  ̂ ^T-^fa. 

§  180.  The  following  are  examples  of  monosyllabic  roots  of  active  verbs, 
which  become  doubly  active  and  causal. 
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Active.  Doubly  Active.  Causal. 

deb,  to  give,  f^^T^^  didehy         f^^^^^  diavdeh. 

i^'^vm  dhodeb  o
r] dkobatb  ) 

-         .  ,       ...       (fvmi^^pideh  or  ) 
j9^a6,  to  drink,     -<  _  ^  ,       \  ft^q^T^  piavdeh. 

L  fiRTC^  ptbdeb,  ) 

^JS^  sikhab,  to  learn,   fti?5T^^  sikhdeb,      f^^T^W  siklivdeb. 

Note  also  here, 

fbt^jiab,  to  live,        f^r^TT^^  jideb,  f^f^^TCW  jiavdeb. 

§  181.    Many  neuter  verbs  with  a  short  vowel  in  the  root  simply  leng- 

then it  to  form  the  active,  and  form  the  causal  regularly  with  °  '^-vd  ;  thus, 
Neuter.  Active.  Causal. 

katab,  to  be  cut,  WIZ^  kdtab,           ̂ ^^W.^  kafvdeb. 

WE^  garab,  to  be  buried,  3TT^  gdrab,           JTf^'R^  gafvdeb. 

marab,  to  die,  ^\tm  mdrab,           37^^  marvdeb. 

Wanting  iTT^^  pdlab,  to  rear,  n^^m.^  paVvdeb. 

Wanting  Iddab,  to  load,  lad'vdeb- 
But, 

khulab,  to  be  open,  igrt^qf  kholab,         w[^jii:^  khdrvdeb . 

§  182.    The  following  are  irregular. 

Neuter.  Active.  Causal. 

IP^^  chhutab,  to  go  off,  ̂ t^^  chhorub,  Wt^m^'^  ch/wrvdeb. 

STSr^  tiUab,  to  be  broken,  cTt^  torab,  cPt^^T^^  tofvdeb. 

f^-^  phatab,  to  be  rent,  phdrab,  T?i^cfT^w  phafvdeb. 
atab,  to  be  stopped,  ̂ ^T^^  ardeb,  ̂ ^^Vl^  a  fvdeb. 
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f^^'T  bikab,  or  ")  ^  7  -7        (to  be  sold,        bechab,  w^WTC^  beclivdeb. 
t^Wf^  oimeb,  )  , 

i:f  ̂   raliab,  to  remain,  rdkhab,  KtS^T^  rakh'vdeb. 
§  183.  Amongst  others,  the  following  verb  takes  the  causal  form,  but 

does  not  use  it  in  a  causal,  but  only  in  an  active  sense  ;  the  Causal  form 
thus  becomes  an  optional  form  of  the  Active. 

Simple  veeb.  Active. 

r  kahdeb,  or 
wsm  kahab,  to  say,  <  ,  , 

(.^l^T^  kaJi  vaeb. 

Chapter  XVI. 

COMPOUND  VERBS. 

§  184.  The  compound  verbs  in  Maithili,  do  not  range  themselves  un- 
der such  a  simple  classification  as  we  find  in  Hindi.  We  find  the  root 

appearing  not  only  in  its  simple  form,  but  in  other  modified  forms,  for  the 

use  of  which  it  is  difficult  to  give  any  definite  rule.  I  shall  adopt  as  far  as 
possible  the  classification  of  Hindi  grammars,  and  hence  commence  with 

A.  Compound  Verbs  formed  from  tlie  root,  ivliether  simple  or  modified. 

I.  Intensives.    Examples  are, 

§  185.    {a)    From  the  simple  root ; 

5TT^  khdjdeb,  to  eat  up. 

fxT  sn^W  pi  jdeb  ) 
>  to  drink  up, 

fti  %^  P2  leb,  ) 

"Wt  WTCW  ho  jdeb,  to  become. 

'If  ̂   ho  rahab,  to  be. 

herd  deb,  to  lose 

Note  here  a  kind  of  passive  formed  with         parah,  to  fall.  Example, 

nidr  parah,  to  be  beaten. 



§§  186—88.]  COMPOUND  TEEBS. 

§  186.    (b)  From  the  modified  root. 

^^tft        pukdv^  uthab,  to  call  o
ut. 

«rf?r  5IT^  han'  jdeb,  to  be  made. 

mfk        Mf  ddrab,  to  cut  olF. 

^rfig  %^  rdM  leh,  to  lay  by. 

^ffl     «r  siif  raliab,  to  sleep  on. 

^^1%        cAa^  jdeb,  to  depart. 

§  187.  II.  Potentials.  Always  formed  from  the  modified  root.  Ex- 
amples are, 

'^f^  ̂ Ei^  cliaV  sakab,  to  be  able  to  move. 

mf^        bdf  sakab,  to  be  able  to  speak. 

f%f%  ̂ PR^  Ukh^  sakab,  to  be  able  to  write, 

t        dai  sakab,  to  be  able  to  give. 

$        lai  sakab,  to  be  able  to  take. 

3IT^  ̂ El^  jde  sakab,  to  be  able  to  go. 

§  188.  III.  CoMPLETiTES.  Sometimes  formed  from  the  simple,  and 
sometimes  from  the  modified  root.  Examples  are, — 

khd  chukab,  to  have  done  eating. 

^        dai  chukab,  to  have  done  giving, 

Wlfk.        mdr^  chukab,  to  have  done  beating. 

The  foregoing  modified  form  of  the  root,  is  really  an  additional  form  of 

the  conjvmctive  participle,  corresponding  to  the  Sangdli  conjunctive  parti- 

ciple in  °T?rr.  Thus  ̂ Tf^  hdf  appears  to  correspond  to  the  Bangali 
^^^fz^^\  kdtiyd. 
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[§  189 

B.    Gompound  verbs  formed  loith  the  Verbal  Noun. 

§  189.  The  following  observations  have  been  inserted  here,  although 

they  miglit,  perhaps,  be  more  logically  placed  in  the  Chapter  on  Simple 
Verbs. 

There  are  three  forms  of  the  Verbal  noiin.  All  these  can  be  regularly 

declined  like  nouns,  but,  unlike  nouns,  they  have  an  oblique  form,  differing 
from  the  nominative,  to  which  the  case  terminations  are  attached. 

(1.)  The  first  form  is  that  already  given  in  this  grammar,  ending  in 

^  i  ;  as  ̂ K^^  delcJial},  "  seeing."  Its  oblique  form  ends  in  ̂   bd,  as  € 

dehlibd*  sa  "  from  seeing,"  %<si'^(*  dekJibdk,  "  of  seeing,"  &c. 
(2.)  The  Second  form  is  made  by  substituting  ̂   I  for  ̂   b  in  the  first 

form,  as  ̂ ^i^  dekJial,  oblique  form  dehTild.    Its  nominative  or  direct 

therefore  generally,  but  not  always  (e.  g.  not  in  the  case  of  jdeb  "  to 

go"^  is  the  same  as  that  of  the  Past  Participle.  Sometimes,  however,  in 
the  case  of  irregular  verbs,  the  form  of  the  Past  Participle  is  used  by  the 
ignorant  instead  of  the  real  form  of  the  verbal  noun.  Thus,  the  proper 

form  of  this  variety  of  the  verbal  noun  of  the  verb  jdeb  "to  go"  is 

WT'J^./aeZ,  but  the  vulgar  sometimes  say  ■jf^  gel,  whicli  is  the  form  of  the 
Past  Participle.  In  the  case  of  verbs  whose  roots  end  in  =?rr  d,  the  obser- 

vations in  §  168  (note)  apply ;  so  that  we  find  forms  like  qmtri  pdval, 

and  pauld  me,  beside  forms  like  XTTI^  j?aeZ  and  paild. 

(3.)  The  third  form  of  the  verbal  noun  does  not  occur  in  the  direct 

form  at  all.  It  is  only  found  in  the  oblique  form,  which  is  made  by  adding 

^  a  £>?•  ̂   ai  to  the  root.    Thus  Acc.  Sing.  delclia  (not  deleh)  Ice,  or 
dehhai  he:  and  so  on.  The  final  ̂   ai  is  pronounced  short  thus  delchai 

and  does  not  affect  a  previous  long  vowel ;  cf.  §  148.  and  §  167  (note).  Thus 
we  have  the  verbal  noun  patlidvai,  while  the  Present  Participle  in  the 

Present  tense  is  tr^t  (^) pathavai  {cTihl)  of  ̂ :sv^ patTideb,  "to  send".  When 
the  root  of  the  verb  ends  in  ̂   d,  this  form  of  the  verbal  nouns  ends  either 

in  dvai  as  above,  or  in  e,  as  STTO  jde,  ttti  pde.  In  irregular  verbs, 
as  in  the  second  variety,  the  vulgar  use  forms  connected  with  the  past 

participle,  instead  of  the  regular  ones,  as  muai,  instead  of  JTT  marai 

from        marab,  "  to  die." 

See  addenda. 
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§  190.  I.    Desideeatives,  which  are  formed  in  two  ways. 

(a)    By  the  phrase  %cm  ̂   ichchJid  aclili  meaning  "there  is  a  desire" 
following  the  genitive  of  the  first  form  of  the  verbal  noun  in  ̂   h. 

(h)  By  the  accusative,  genitive,  or  simple  oblique  third  form  of  the 

verbal  noun  with  the  verb       ̂   chdhab,  to  wish  : —  Examples — 

(a)  ^rf^  dekhabdk  ichclihd  achli,  there  is  a  desire 

of  seeing,  i  e.  I  wish  to  see. 

With  this  phrase,  compare  the  Bangdli,  ̂ fr^sTT^ 

^if^  dekhihdr  ichchhd  dchhi. 

{h)  fTT      ̂   "^^^  ̂icim  dekha  ke  chahaichM,  I  wish  to  see. 

^  ̂ sf  ̂ $^f1%  0  bdja  c/ialmiach/i ,  he  wishes  to  speak. 

WT^  =^^f%  ghari  hdjd^  chahaiMiaV ,  the  clock  was 
about  to  strike . 

^  5TT^  '^^siHj  0  jde  clialiaiehliatK ,  he  wishes  to  go. 

^  -JT^  (vulgarly  ̂ )  "g^<T  o  mardl  (vulgarly  mudl^ 
chahait  achh\  he  is  at  the  point  of  death. 

^1%  tft'sft  ̂   ^v€(  potM  ke  parhak  chdM,  one  should 
read  this  book. 

cTN^  ̂ "^^  (or        or  siTC  ̂ )  tdlird  otay  jdek 
(or  jde  or  jde  ke)  chdhi,  you  should  go  there. 

§191.  II.  Peemissives  are  also  formed  from  the  thii-d  form  of  the 
verbal  noun.  Examples  are  ;  — 

^IW  ̂   jde  deb,  to  allow  to  go. 

^      kahd>i  deb,  or  ) 

^  7    X       f  to  allow  to  speak. W%     kaha  (not  kah)  deb  ) 

^  ̂ ^Tj  ^  0  dk'rd  khde  deVkaik,  he  allowed  him 
to  cat. 

N 
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§  192.  III.  AcQtrisiTiVES,  are  ako  formed  from  the  same  form. 
Example. 

^  33  «lf^  TT^rf^  0  uthdz  nah'n  pdbatJi ,  do  not  let  him 
rise. 

§  193.  III.  Feeqtjentatites,  are  formed  with  the  direct  form  of  the 

second  variety  of  the  verbal  noun  in  ̂   I.  Examples. 

del  Tear  ah,  to  come  frequently. 

-^TM  hail  karah,  to  do  frequently, 

^        ̂ f^t%  0  kahal  karaiachh\  he  speaks  frequently 

^'t  5fT^  ̂ ^ffl^  0  jael  karaiachh\  he  goes  frequently. 

§  194.  IV.  Inceptites.  In  Maithili  these  are  formed  with  the  obli- 

que foi'm  of  the  third  variety  of  the  verbal  noun.    Examples  are 

kalia  fnot  pronounced  kali)  Idgah,  to  begin  to 

speak. 

y  [T\4  dia  Idgah,  to  begin  to  give. 

^TC  WJl^  7ndrdz  Idgal,  he  began  to  beat. 

^T^l^  bdgh  khde  Idgal,  the  tiger  began  to  eat. 

C.    Compound  verhs  formed  from  the  present  participle. 

These  are,  as  in  Hindi,  Continuatives  and  Staticals.   Examples  are; — 

§  195.  I.  CoNTESrUATIVES. 

f^cf  STT^  likhait  jdeb,  to  continue  writing, 

iTCf?  parhait  jdeb,  to  continue  reading, 

^"^^t!  5IT^^  bdlait  jdeb,  to  continue  speaking. 
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grnccf  ?;=fW  jdit  rahah,   to  continue  going, 

qfcl  ̂ T^^    pavait  deb,  to  go  on  finding. 

mf'T  ̂ ^?T  SfTT^fi^  i)ani  bahait  jdiaclih\  the  water  keeps 

flowing  away. 

%^       ̂ ^cT  il'W^fl^  nadi  ker  dhdr  bahait  raliaiachh\ 
the  stream  of  the  river  keeps  flowing  on. 

§  196.  II.  Staticals. 

^^cT        kanait  chalab,  to  go  along  crying. 

Jl^cT         gabait  deb,  to  come  singing. 

^  ̂   3i$«T  ̂ §l5f%,  ek  sin  gavait  avaichhaV,  a  woman  was 

coming  singing. 

§  197.  D.    Other  compound  verbs, 

I.  The  following  idiom  with  the  Past  Participle,  making  quasi  statical 
verbs  may  be  noted, 

trrfsT  ̂ 'W^  sTTTcf  ̂ fl^  pdni  bahal  jdit  aclili,  the  water  keeps 
flowing  away. 

^  fqi<^^  ek  bdgh  paral  phiraichhal,  a  tiger 

was  prowling  about. 

In  connection  with  this  note  that  the  phrase  =f^T  ̂ tt^T  chald  jdnd ,  "to 

go  away",  so  common  in  Hindi,  has  no  counterpart  in  Maithili,  the  Inten- 
sive compound  being  used  instead. 

II.  The  Maithili  equivalent  to  the  Hindi  ̂   '?iy?fj  le  and,  to  bring,  ia 

'^rr'H  dnab,  and  to  the  Hindi  ̂   5iT»lT  lejdnd,  to  take  away,  is  the  anomalous 
^TT'l^r  lene  jdeb. 
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PART  IV. 

Indecltnables. 

Chaptek  XVII. 

ADVERBS,  PREPOSITIONS,  AND  CONJUNCTIONS. 

§  ]98j  Henceforth  I  shall  not  transliterate.  It  was  necessary  to  do  so 
in  the  case  of  verbs,  but  Indeclinable  words,  as  a  rule,  show  their  own  pro- 
nunciation. 

The  following  lists  of  Advebbs  have  been  collected. 

§  199.  I.    Adverbs  of  time. 

Now,  ^i"^ 

WIT. 

Then, 

When  ? 
\ 

I  Whe
n, 

Today,
 

sfilf^f  Yesterday,  tomorroiv. 

WfJ.  Now-a-days. 

ifT^  The  day  before  y ester, 

day,  or  the  day  after- 
tomorrow, 

Every  day. 

Always. 

Coniinually. 

Y  Early,  at  dawn. 

J 

Perhaps,  some- times. 

At  last. 

Often. 

Quickly. 

Instantly. 

Afterwards. 

Again. 
Once. 
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§  200.    II.       Adverbs  op  Place. 

109 

] 

Here . 

There. 

Where  ? 

Where. 

There . 

Hither. 

Thither. 

Whither  ? 

Whither. 

§  201.  III. 

Accidentally. 

Very. 

Separately. 

At  once. 

Nevertheless 

Although. 

Thither. 

On  all  sides . 

Near. 

On  this  side. 

On  that  side. 

I  Eve^^ywher
e 

in^:  Across . 

fi^Z  Near, 

Adverbs  op  Manner. 

V    Tn  vain. 

^sfT  Thus. 

sfft^fT,       cTi:%"'  Eow  ? 

515TT,  51  ffiTf  As. 

cT^,  tT  cirf  So. 
Truly. 

\  (jrrahs, 

i^(?nf5[,  if^lf^,  Etcetera. 
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§  202.    IV.       Adverbs  op  Affirmation  and  Negation. 

'I  Yes. 

f^r=^  Certainly. 

f^rw^^f  Douhthsdy. 

W^"^  Necessarily. 

No,  not. 

opT  No,  do  7lOt. 

§  203.    The  following  are  examples  of  Compound  Adverbs. 

^f^^"^  ̂ Tt%^t  Sometimes. 

'5:?5«T  ̂ tif^  Till  now,  yet. 

Gently. 

jff<9?^5  Zona  ? 

^f^^I  (9^1  sides,  all 

round- 

T  Indifferently. 

^f^^"^  Whenever. 

^kT^  Elsewhere. 

^%  Nowhere. 

^cRT  'Jjft  Hitherto, 

^f^^"^  ̂   ̂ if%^  Sometime 
or  other. 

^cT^    51   ̂ ci^  Somewhere 
another. 

^^g*!  T  cTisr*r  Jioiy  awt^  ̂ /^m. 

5«TT        ̂ ^TT   Somehow  or 

other. 

§  .204.  Tlie  following  are  examples  in  which  adverbs  take  the  signs  of 
cases  after  them. 

^15^^  it^  «fl^        Noiv  is  the  hest  time.  (Lit.    The  time  of 
now  is  good). 

cff^T  ̂   ̂Ti[  ViZ      ̂ 1%  /  have  not  seen  you  since  then  till 

today.  (Lit.  From  that  time  today  a 

(first)  meeting  has  occurred.) 

f'T^Tf  ̂   ̂ ^T"?  At  last  he  came. 
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^^^T^  ̂    "^T^  At  length  he   came  to  his  senses. 

^  ^if^^  sR'fcr  i^f^  He  puts  of  from  today  to  tomor- 
roiv.  {lAt.  Be  calls  tomorroiv  today.) 

Paeticles  OP  Emphasis. 

§  205.  These  are  t  and  ̂   or  Tt",  only,  even,  and  ̂   and  ̂   or  ̂ ,  also, 
even.  They  are  always  used  enclitically,  and  when  any  of  them  is  added  to 

a  word  ending  in  ̂ T,  that  ̂   is  omitted.  Examples,  ̂ ?fft  mine  only 

(=fWi;  +  t),  or  me  only  (¥*T^T  +  t) ;  ̂Tft  or  ̂ iT^  mine  also,  or  me  also,  ̂ ri^, 
a  reply,  ̂ ft,  even  a  reply.    '?rT»t#,  even  one's  own. 

Prepositions. 

§  206.    The  following  is  a  list  of  the  more  usual  Prepositions. 

^TOT  Before.  ?ir^T<T  Before. 

mib"  behind.  %^  i^cr,  o/i  acconnt  of. 

f^^,         Without,  Except. 
^Ht  Beneath.  Out. 

HtcR  Within.  With. 

The  above  all  govern  the  genitive  case. 

Conjunctions. 

§  207.    The  following  are  the  more  useful. 

5^1^  or       And.  ^ . . . ^  Either. .  .or 

fti  Thai.  ir^g  But. 

^  Else,  even.  If- 

iff  Then. 

§  208.    Interjections,  see  §  24.  Others  as  in  Hindi. 

^  Facin
g. 
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Iktboduction. 

I  withdraw  the  remarks  on  Page  2  concerning  the  tract  over  which 

Maithili  is  spoken.  In  Champaran  a  form  of  Bhojpm-i  is  spoken,  with  a 
strong  Maithili  tendency,  but  not  sufficiently  strong  to  entitle  me  to  class 

the  language  as  a  sub-dialect  of  the  latter.  We  must  therefore  deduct  the 
figures  for  Champaran  from  the  foot  note,  but  at  the  same  time  we  must  add 

the  figures  for  the  whole  of  South  Munger  and  South  Bhagalpiir,  for  the 

Barh  Subdivision  of  Patna,  and  for  part  of  Piirniya,  where  subsequent  in- 
vestigations have  shown  me  that  Maithili  in  greater  or  less  purity  is 

spoken. 
The  corrected  figures,  therefore,  for  tlie  foot  note  will  run  as  follows. 

MuzaflParpiir             ...  ...  ...  23,15,267 
Darbhanga              ...  ...  ...  21,03,337 
hunger                  ...  ...  ...  18,16,894 
Bhagalpiir              ...    about  ...  -  20,00,000 
Araria  Sub-division  of  Purniya  ...  ...  3,05,040 
Barh           „              Patna  ...  ...  2,47,076 

Total,  ...  ...  87,87,614 

§  5,  This  Grammar  went  to  the  Printer  more  than  a  year  and  a  half  ago. 

When  the  manuscript  was  despatched,  with  the  exception  of  Mr.  Beames' 
notes  on  the  Bhojpuri  dialect  there  was  no  other  philological  work  from 

which  I  could  obtain  any  help  regarding  the  Bihar  dialects.  Under  the 

cii'cumstances,  I  purposely  avoided  mentioning  certain  facts  which  I  had 
noticed,  but  which,  mistrusting  my  own  uncorroborated  ear,  I  thoiight  de- 

manded consideration  and  reflection  before  stating.  One  of  these,  thanks  to 

Dr.  Hoernle's  Gaudian  Grammar,  has  since  become  one  of  the  commonplaces 
of  Eastern  Hindi  Grammar.  I  allude  to  the  existence  of  the  short  vowels 

e,  6,  at,  and  ««,  These  vowels  have  no  symbol  in  the  alphabets  of 
Bihar,  being  represented  like  their  long  congeners  as  follows  ;  ̂   e  ov  e,  ̂   p 

or  0,  ̂   ai  or  ai,      au  or  aii.     The  fact   is,  that   just   as  the  simple 
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vowels  have  each  a  short  and  a  long  form  viz:  a  and  a,  i  and  /  &c,  so  also  the 

diphthongs  have  each  a  short  and  along  form,  viz:  e  and  e,  6  and  o,  ai  and  ai 

and  aii  and  au.  Instances  of  these  short  diphthongs  will  be  found  in  §  167 
(note)  ;  and  as  diphthongs  are  liable  to  exactly  the  same  rules  as  regards 
shortening  as  the  simple  vowels,  the  rules  in  §  148  apply  to  them  also. 

Hence,  subsequently  to  §  167,  I  have  marked  short  diphthongs  wherever 

they  occur.  Note  that  the  words  this,  and  =^tf^,  that,  (§§  85  &  86)  are 

pronounced  e/t'  and  dli. 
The  rules  as  regards  shortening  of  vowels  and  diphthongs  in  verbal  in- 

flections have  been  given  by  me  in  §  14!8  ;  but  another  important  rule,  first 

given  by  Dr  Hoernle,  for  the  shortening  of  vowels  and  diphthongs  in  words 
other  than  verbs,  must  be  given  here.  As  adapted  to  this  Maithili  Grammar 
it  is  as  follows  : 

(1)  As  regards  d,  this  vowel  is  always  shortened  if  it  comes  in  the 

antepenultimate  syllable  or  earlier  in  a  word.  Thus  in  the  word  ̂ T^K  chawr, 
rice,  the  a.  is  long,  because  a  is  only  in  the  penultimate  syllable  ;  but  the 

longer  form  (see  §  17)  is  'f^^^  cJiaurud  (or  contracted  "^^^  chaurud)  in 
which  the  a  is  short,  as  it  is  in  a  syllable  earlier  than  the  antepenultimate. 

Again  there  is  ̂ ?rr  Rdmd  a  proper  name,  in  which  the  first  d  is  long,  but  in 
the  vocative  it  is  ̂ fRT  ramvd,  in  which  the  first  a  is  shortened,  it  being  in 
the  antepenultimate  syllable. 

(2)  As  regards  other  vowels  and  diphthongs  they  are  liable  to  be  shorten- 
ed in  the  antepenultimate  only  if  a  consonant,  which  is  not  euphonic  ̂   ya  or 

^  iva,  follow.  If,  however,  in  a  syllable  earlier  than  the  antepenultimate,  they 
are  liable  to  be  shortened  no  matter  whether  a  consonant  or  a  vowel  follow. 

Thus  0,  this,  makes  its  genitive  ̂ ^A.  ohar,  with  a  long  o,  but  its  accusa- 
tive is  ̂ flchi,!  d¥r&  with  a  short  6,  as  this  6  falls  in  the  antepenultimate 

and  is  followed  by  a  consonant.  So  also  the  e  in  %fwr  (  see  §  34 )  nenid  is 
short. 

In  counting  syllables  for  applying  this  rule,  it  must  be  remembered  that 
a  final  silent  consonant  (see  §  7)  must  not  be  counted  a  syllable,  as  it  is 

counted  in  §  148.    Thus  okar  is  only    two  syllables,  while  '^NiTr 

oje'rd  is  three  syllables. 
There  is  only  one  exception  to  this  i-ule, — it  is  that  the  final  syllable  ̂   e 

of  the  instrumental  case  is  not  considered  as  part  of  the  word,  but  as  a 

separate  word.  Hence  we  have  ̂ iTf\^  pdnie,  and  not  q'f^  panie  with 
the  a  short.  The  word,  however,  though  written  pdnie  is  pronounced  panie 
with  the  a  short. 
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§  70.  All  optional  form  of  the  instrumental  singular  of  t  i,  "  this",  is 
^  e.  I  have  not  met  any  corresponding  form  for       o,  "that". 

§  85.    For  TTf%  ek\  xj^  eh  and  are  sometimes  used. 

§  86.    Similarly  for  =^1%  oJi,  we  find         o7«,  and  aaA. 
§  lOJi.  Note,  as  to  spelling,  that  verbal  forms  containing  ̂   ai,  are 

frequently  written  with  ai.  Similarly  verbal  forms  in  ̂   au  are  fre- 

quently written  with  '?rH'  aii-  So  that  ̂ ^cT  dekhait  is  sometimes  written 
^?7r  dekhait,  and  ̂ f'^'^  dekhiaii,  sometimes  ^1%^'^  dekhiail. 

In  poetry  ̂ :  when  tinal  is  frequently  written  ai/ :  e.g.  ■^f%^  dekhiai 
is  written  sometimes  ^^i^q  dekhiai/. 

§  111.  I  have  omitted  a  common  form  for  "  he  is",  aA'.  No  other 
forms  from  this  root  are,  so  far  as  my  experience  goes,  in  use. 

§  117.    Add  present  participle  ̂ #cT    achhait  "  existing" 
§  132.  The  forms  of  the  prospective  conditional  may  also  be  used  for 

the  imperative,  and  vice  versa. 

In  poetry  the  prospective  conditional  is  very  commonly  used  as  a  simple 

present.  When  this  is  the  case,  the  third  singular  non-honorific  may  have  also 

the  following  additional  forms,  dekh,  ̂ %  dekhe,  dekh\  f'^  dekhai 
(or  dekhay),  dekhaai.    So  also  in  intransitive  verbs. 

§  133.  3rd  Future  Hon. — An  optional  form  for  this  person  is 
dekhath\  frequently,  however,  written  ̂ ^cT^  dekhafV. 

§  167.  Fast  Tense. — The  use  of  the  dipthongs  ai  and  au  in  this  tense 
is  regulated  by  the  following  rules. 

(1)  Transitive  verbs  (including  causals)  generally  take  au,  and  so  also 

does  J[T1^  gaeS,  "to  sing".  Hence  we  have  in  the  first  person  PT^^  joaulah'n, 
"I  obtained",  ̂ ra^ gaulaVn,  "  I  sang",  =^^m^  charhaulah' ji,  "I  caused  to 
ascend".  The  past  participles  of  these  verbs  are  qT%^  fddl,  vn%w  gaol, 
and  -c^ti  j-iiT^  ehafhdol.  The  principal  exception  which  I  have  met  is  the 

verb  khdeb,  "to  eat",  which  makes  its  past  tense  khailoKn,  and 

its  past  participle  ■'gTTi^  khdel:  the  form  ̂ ^t^  khddl,  I  have, however,  met, 
once  or  twice,  though  said  to  be  incorrect. 

(2)  Intransitive  verbs  as  a  rule  use  the  diphthong  ai.  Thus  '^r^m^  aghdeh, 

"to  be  satiated",  past  part,  'sramw  aghdel,  and  its  1st  pers.  past, 

aghailaV n,  "I  was  satiated",  so  also  ̂ ^T1^  ghaVrdel,  "confused," 
del,  -'come",  and  ̂ ^^^TO;^  hafhardel,  "agitated",  from  the  intransitive 
verbs  ̂ ^T^  gTiaVrdeh,  deb,  and  ̂ ^^R^  hafhardeb  respectively. 

§  189-3.  The  verbal  noun  (oblique  form  in  ̂   a?  )  of  the  verbs  ̂   deb, 

to  give,  and  ̂   leb,  to  take,  inserts  an  ir  m,  thus,  demdl,  lemdt, 
gen.  demaik  &c.    Verbs  whose  root  ends  in      i,  insert  a  ̂   6  in  this 
form;  £  g.  f'rt  pibdi  from        piab,  to  drink. 
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ERRATA. 

In  spite  of  great  care,  the  following  errors  of  the  press,  which  are  owing 
to  the  difficulty  experienced  by  the  printer  in  printing  an  entirely  foreign 
language,  have  been  detected.  The  necessary  corrections  should  be  made,  as 

some  are  important.  They  are  printed  on  one  side  only  of  the  paper  so  that 

each  correction  can  be  cut  out  and  pasted  in  the  proper  place  in  the  body 
of  the  work. 

Foe 

Bengali 

t 

„    ̂   ..^.^  ...  fT 

Foot  Note  Usualy 

The  last  three  lines  should  be 

f^^^ft*T^  chirarijwin  ) 

f^^'^ft^  chiranjibi  >j| 
f^^f^^  chirarijih 

L.  2  from  bottom 

P.    5   L.  2  from  bottom 

7    „  3  from  top 

16  ,,  3  from  bottom 

)»  )) 

„  20 

s. 

M. 

or 

P.  21 

»  22 

„  23 

„  24 

ong- lived. 

mdnd 

2  from  top 

5 

19  „ 

23 J5        5?  5)  " 

„  27  Foot  Note 

„  32  1 

,,36  4  from  bottom 

,,43  11  from  top 

,j    ,,  G    from  bottom 

.    .,  Last  line 

Read. 

Bangali. 

Usually 

fg^^aflf^«ft  chiranjihim. 

fi^^*gf}fc(f»I  cMrafijihin\ 

or  fq^^^Df^  cMrarijiV. 
mdnyd 

(suddh) 

which  is 

janika saah 

Ici  ?  what, 

and  ̂   lei,  what? 

(s'uddh) 

which  is  not 

janilcd sahh 

hi,  what  ? 

^  let,  what  ?  and 
Tceo,  any  one,  some one. 
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P.  44  L.  5  from  top  omit        keo,  any  one,  some  one,  becomes 

5fft«r|"  kono. 

,,   ,,  9      after  '^wt'^  kon"  insert  ̂ ^and        keo,  any  one, 
some  one,  under  similar  circumstances 

always  becomes 5Rt^  icono. 
Kead. 

3  J 45 ,,  5  from  top 
lota lota 

53 
3t 

33  16  „ amot amot 
? 46 2    from  bottom Jjitenses Tiilrpripca J-i  XIV  C/i.  1 C  io • 

)> )»  )3 like  what like  what  ? 

J) )»  35 like  the  same like  that. 

)) Last  line how  much how  much  ? 

Numerals,  pp.  47 — 49. 

CO     *^  I       I O 

«£.y^  if  ̂T*ri' 

P 50 L.  15  &  16  from  top section chapter 

J? „    6  from  bottom it  has the  verb  has 

)) 52 11  from  top 

)  > )} 
„  12 ^cT  ait 

)! )i 

!) 53 Chapter  VIII. 

:} 54 4 33     ̂   33 chah clihah 

3? 

5' 

,,  6  from  bottom 

3  3 55 ,,  3  from  top 

3  ! 33 8  from  bottom  f%f§'  thikaih f^l^''  thikfii 

,,62    „  2  &  1  from  bottom  t^t¥  dekliah'ii  dekhaJin  or 

^^iff^  dekhSh'fi 
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For  Read. 

P.    63  L,    6  from  bottom       tflcf'^  ^f'a'ci^ 

„  66  „  4  from  top       %fjs^  ^^sW 
„  70    „  18       „  dehaVJcai  dehliaVkai 

„  72    ,5    3    from  bottom     t'^'^^tf^  ^^^f'^ 

„    „     „    „  dekhaVthuih^  dehliaV  tliinh! 
„n   „  2  from  top  ^ig^ 

,.  85    „     1        ,,  Slit  liaik  suflicdk 

„  89    „    4    from  bottom  ti  °  xC 
„  92       2nd  line  of  footnote  2.  Tut.  1.  Fut. 

„  „      8  from  top       or  Wi^pdeli  ojint,  but  see  addenda  a 
„     95  „  10       „  euplionio  omit. 

„    99  „  5     „  Tt^^  Tt^cT^ 

„  100  10  from  bottom  bdjdtb  bajdtb 

5,  lOl  „  4       5,  after  chhorab,  insert  or  ̂ X^^  chhdrab 

„        „  1  after  ardeb  msert,  or  ̂ TS^  drab 

,,107,,  1  after  j deb  insert  or       'SfTfm  lelejdeb 

„  109  „  3  from  top  for  read  v("cr^ 
5,    „    „  6        „  „  ^ff 

„  HO  „  15       „  „ 
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INTRODUCTION. 

1.    The  Balochi  language  belongs  fco  the  Iranian  branch  of  the  Arj'an 
family.    It  is  found  in  two  distinct  forms  ;  the  Northern  dialect  which 
's  here  treated  of,  and  the  Southern  or  Makrani  dialect  which  has  been, 

lately  dealt  with  in  Major  Mockler's  Grammar.    The  Northern  dialect 
is  spoken  among  the  Rind  Baloches  living  in  the  neighbourhood  of  the 
Bolan  Pass  in  Kachi,  and  on  the  Upper  Sindh  and  South  Pan  jab  frontiers. 
The  tribes  speaking  this  dialect  are  the  Rinds,  Dombkis,  Maghasis,  Jakranis, 
Marris,  Bugtis,  Mazaris,  Drishaks,  Gorchanis,  Lasharis,  Durkanis,  Legharis, 
Hadyanis,  Lunds,  Khosas,  Bozdars,  and  Kaisaranis.    These  tribes  come 
into  contact  with  populations  speaking  Sindhi,  Panjabi,  Brahoi,  and  Pashto. 
The  Indian  languages,  Sindhi  and  Panjabi,   have  affected  the  Balochi 
Vocabulary  considerably,  Pashto  very  slightly  if  at  all,  while  Brahoi 
has  probably  borrowed  considerably  from  Balochi.    The  Brahdis  commonly 
understand  Baloclii,  and  it  is  the  commonest  medium  of  communication 

between  them  and  the  Balochi  speaking  tribes.    The  best  Baloch  is  pro- 
bably spoken  among  the  Dombkis  and  Bugtis,  the  most  corrupt  perhaps 

among  the  Bozdars.    But  the  differences  in  dialect  between  one  tribe  and 
another  are  very  slight,  while  between  the  Northern  and  Southern  dialects 
the  difference  is  so  great  that  the  one  is  almost  unintelligible  to  the  tribes 
speaking  the  other.    The  Sarawan  and  Jahlawan  tribes  of  Brahois  occupy 
a  broad  belt  of  country  dividing  one  dialect  from  the  other. 

2.  This  dialect  was  first  dealt  with  by  Leech  in  the  Journal  of  the 

Bengal  Asiatic  Society  for  1840.  His  sketch  was  commented  on  by 

Lassen  in  the  "Zeitschrift  fiir  die  Kunde  des  Morgenlandes"  for  1841. 

Leech  gives  a  small  Vocabulary.  Gladstone's  Bildchi  Manual  (Lahore, 
1873)  and  Bruce's  Manual  (Lahore,  1869)  both  include  Vocabularies,  but 
no  attempt  has  hitherto  been  made  to  compile  a  full  or  systematical 

vocabulary.  There  is  a  scanty  vocabulary  of  Southern  Balochi  in  Masson's 
travels,  but  this  dialect  is  fully  dealt  with  by  Major  Mockler,  and  a 
vocabulary  is  also  promised.  The  difference  between  the  dialects  is  so 

1 
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great  however  that  Major  Mockler's  works  are  of  small  value  to  the 
student  o£  Northern  BalocM,  v^hich  is  of  most  importance  politically  speak- 

ing. Partly  to  supply  this  want,  and  partly  as  a  contribution  to  the  study 
of  an  interesting  group  of  languages,  I  have  compiled  this  vocabulary,  for 

whicti  I  have  been  collecting  words  for  four  yeai-s  on  the  Southern  Derajat 
Frontier,  and  in  the  Sulaiman  Hills,  and  for  a  short  time  in  Sibi  and  Kachi. 

3.  Balochi  is  as  regards  vocabulary  a  mixed  language.  The  original 
old  Persian  stock  has  formed  the  nucleus  round  which  the  alien  elements 

have  gathered.  The  principal  borrowings  have  been  from  Sindhi  or  the 
South  Panjabi  dialect  which  is  nearly  akin  to  it.  Correspondences  are 
pointed  out  in  the  vocabulary,  Indian  words  being  generally  marked  as 
Sindhi,  as  that  is  the  source  from  which  they  are  immediately  derived. 
But  by  pointing  out  the  corresj^ondence  I  do  not  mean  to  assert  that  in 
every  case  Balochi  has  borrowed  from  Sindhi.  Sometimes  Sindhi  may  be 
the  borrowing  language,  and  in  many  cases  both  languages  are  indebted  to 
modern  Persian  or  Arabic.  Though  the  numerical  proportion  of  Sindhi 
words  as  shown  in  the  vocabulary  may  seem  very  large  it  is  not  so  in  actual 
practice,  as  many  of  these  words  are  of  rare  occurrence,  and  others  only 
locally  used.  Nearly  all  the  words  in  commonest  use,  especially  the  verbs, 

are  jjure  Balochi. 
4.  I  prefix  an  outline  of  the  grammar  of  Balochi.  Lassen  has 

already  treated  of  the  sounds,  but  the  materials  furnished  him  by  Leech 
were  too  imperfect,  and  too  h\l\  of  misprints  to  be  a  safe  foundation  to 
build  on  in  every  case.  Although,  however,  he  was  led  astray  in  individual 
cases,  the  true  character  of  the  language  did  not  escape  him,  and  the 
remarks  that  follow  are  based  on  his. 
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BALOCHI  GRAMMAR. 

1     ■■<-ia»-'  '  o 

TABLE  OF  BALOCHI  SOUNDS. 

Sued. Sonant. 
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bi
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nt
. 

Semi- V     vv  CiXO. 

As
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. 

Aspirate. 
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Guttural   . . . 
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THE  ALPHABET. 

Balochi  can  hardly  be  called  a  written  language.  It  is  only  within 
the  last  few  years  that  BalocMs  have  begun  to  write  it,  Persian  being 

the  ordinary  medium  o£  written  communication  and  the  BalocMs  consider- 
ing their  language  to  be  merely  a  colloquial  form  of  Persian.  In  writing, 

uniformity  of  s^oelling  is  little  attended  to.  As  the  Persian  character  is 
the  only  one  current  in  the  countries  where  Balochi  is  spoken,  I  have 

employed  it  in  the  Vocabulary,  giving  a  transliteration  of  all  words  in  the 
Roman  character.  Short  vowels  ai'e  not  marked  in  the  Persian  character,  as 
the  transliteration  renders  it  unnecessary.  The  Arabic  letters  and  i  are 
retained  to  represent  certain  Balochi  sounds  corresponding,  or  nearly  so, 
with  their  Arabic  values,  the  representation  of  these  sounds  by  ̂   andj 

being  insufficient  and  misleading.  The  other  Arabic  letters  ̂ ,  Js, 

is,  ̂ ,  and  ̂ 3  are.  omitted  as  unnessary  having  no  distinct  value  in  Balochi. 
In  the  borrowed  Arabic  words  phonetic  correctness  is  all  that  is  aimed  at. 

Aspirates  are  represented  by  A*  or  A  following  the  aspirated  consonant. 
The  cerebrals  are  marked  as  in  Urdu. 

TJie  Persian  Alphabet  as  applied  to  JBalocM. 
Persian.     Roman.  Value. 

I  a,  i,  u,  a.  As  in  Persian,  an  initial  introducing  all  vowels. 

e,  ai,  o,  au  With  the  short  vowel  marks  it  forms 

«» 

a,  i,  u.  With  inadda  f  it  forms  a.  With 

1^  following  it  forms  i,  e,  ai.  With  j  follow- 
ing it  forms  li,  o,  au.  As  a  medial  and  final 

it  is  always  a. 
b As  in  English  and  Persian. 

bh Aspirated  h. 
P As  in  Persian  and  English. 

ph 

Aspirated^. 
t Dental  t  as  in  Persian. 

th Aspirated  t. 
th As  in  Arabic,  English  tli  in  ireatJi,  Tiealth. 

& t Cerebral  t  pronounced  as  in  Hindustani. 

th Aspirated  t. 
3 J  as  in  English. 

Aspirated  j. 

ch As  in  English  church. 
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Persian. Roman. Value. 
chh Aspirated  cli. 

t kh 
'  An  aspirate  guttural  as  in  Persian,  pronounced 

without  harshness  as  in  Pashto. 
d Dental  cl  as  in  Persian. 

Si 
Aspirated  d. 

5 d Cerebral  d  as  in  Hindustani. 
dh Aspirated  d. 

<i dh As  in  Arabic,  or  English  th  in  Irotler,  hreathe. 
J r A  clearly  trilled  r,  as  in  Persian. 
3 r Cerebral  r  as  in  Hindustani,  and  like  it  nearly- 

connected  in  sound  with  5  d. 

} z As  English  z. 
J zh As  in  Persian,  or  s  in  English  measure. 

s As  in  Persian.    English  s. 
sh As  in  Persian,  the  palatal  sibilant.    English  sh. 

e 

gh 

As  in  Persian.    A  slightly  pronounced  guttural, 
not  so  harsh  as  in  Arabic  or  Pashto. 

f A  pure  labial  /,  not  partly  dental  as  English  /. k As  English  h  without  any  palatalization  as  in 

f o 
Persian. 

g G  hard  as  in  English  and  Persian  without 
palatalization. 

r m As  English  in. 
n As  English  n.    Also  as  a  slightly  pronounced 

guttural  nasal,  as  in  the  final  n  of  Persian  or 
Hindustani  plurals. 

W,  V Either  as  English  w  or  as  a  purely  labial  «,  not 
as  English  v. 

h As  EngHsh  h.    Occasionally  mute  as  a  final. 
When  so  mute  it  is  not  represented  in transliterations. 

J  ■ 

As  English       Sometimes  pronouncd  with  a 
slight  tendency  to  become  zh. 
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BALOCHI'  SOUNDS* 
1. — Consonants. 

«£)  k  corresponds  with  Persian  k,  which  however  more  usually  appears 
in  Balochi  as       kh  or  ̂   hh. 

kh  as  an  initial  represents  Persian  t-S'  k  or  ̂   hh  ;  e.  g., 
Balochi  khush-a^j'^  Persian  kush-tan 
B.  khar  P.  Jch&i 

B.  khan-a^7«  P.  kun 

As  a  final  it  sometimes  represents  *^  g  ;  e.  g., 

B.  gwankh  P.  bang 
B.  gurkh  P.  gurg 

^  TcTi  seldom  occurs  initially,  its  place  being  taken  by  kh.  As  a  final 
it  corresponds  with  Persian  k  or  g  ;  e.  g., 

B.  ha/f/i  P.  Misk 

B.  Yehli  P.  reg 

i-^  g  corresponds  either  with  Persian  g  or  b.  As  an  initial  gw 
answers  to  b  (original  v)  ;  e.  g., 

B.  gandim  .        P.  gandum 
B.  gist  P.  bist 
B.  gwa;!/*  P.  bad 

B.  gwaf-a^^  P.  baftan 
B.  ge^A  P.  bed 

gh  does  not  seem  to  occur  in  true  Balochi  words,  but  to  be  confined 
to  words  of  Indian  origin. 

^  gli  hardly  ever  appears  as  an  initial.  As  a  medial  it  corresponds 
with  Persian  g  and  h  ;  as  a  final  usually  with  h  (whether  pronounced  or 
mute  in  modern  Persian,  also  occasionally  with  g ;  e.  g., 

B.  ja_9'7jar  P.  jigar 
B.  niy/^ah  P.  nigah 
B.  dAglikx  P.  dihar 
B.  iigh  P.  zih 

B.  rosha_9'7i  P.  rozah 
B.  X2,gli  P.  rag 

In  the  words  sa.^'/tar  '  head,'  P.  sar,  and  na^'/ian  '  bread,'  P.  nan,  the  gh 
has  no  consonant  corresponding  to  it  in  the  Persian. 

*  These  explanations  follow  the  order  of  sounds  in  the  Tahle,  p.  3. 
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The  gh  appears  to  be  inherent  in  past  participles,  answering  to  the 

final  h  of  the  Persian,  but  it  is  not  heard  except  in  compound  forms  when 

followed  by  a  vowel.  Thus  khu^/ia,  p.  p.  of  khanay/t  means  'done,'  but 

Wwithn-gli-axii  'they  have  done.' 
ly  n  frequently  occurs  as  a  final,  in  the  place  of  n  or  nt ;  e.  g., 

khana^'/ie??  —  khana^Aant. 
Occasionally  owing  to  a  nasal  style  of  pronunciation,  mv  stands  for  m, 

and  n  is  interpolated  as  a  final ;  e.  g., 

nya?wan  —  nyama 

^  ch  generally  corresponds  with  the  same  letter  in  Persian. 
s^:^  chh  also  represents  Persian  ch  ;  e.g., 

B.  chha^A  P.  chah 
B.  chham  P.  chashm 

^  j  corresponds  either  with  original  Persian  j  or  z ;  e.g., 

B.  jihan  P. jahan 
.    B.  jan  P.  zan 

B.  I*-  zili 

S^a.  jh  is  only  found  in  words  of  Indian  origin. 
The  cerebral  consonants  are  found  almost  entirely  in  words  of  Indian 

origin.  Before  a  dental,  j  r  is  occasionally  pronounced  ;  r,  as  mard  for 
mard,  gartha  for  gartha  ;  but  this  is  not  universal  and  has  not  been  marked 
in  the  Vocabulary.  Leech  represents  this  by  d,  but  I  have  never  heard 
it  so  pronounced. 

ciJ  t  represents  an  original  t,  which  however  more  usually  becomes 
th. 

*43  th  as  an  initial  commonly  represents  an  oi-iginal  t.    As  a  final,  and 
after  a  consonant  medially,  it  often  corresponds  with  Persian  d ;  e.g., 

B.  tha/c/ttha  P.  ta/cAta 
B.  thafar  P.  tabar 
B.  arth  P.  arad 
B.  khanth  P.  kunad 
B.  burtha  P.  burda 

ti  til  (pronounced  as  in  Arabic,  like  English  th  in  nothing,  heath),  does' 
not  occur  initially.    As  a  medial  and  final  it  corresponds  with  Persian  d. 
As  a  final  it  does  not  occur,  unless  preceded  by  a  vowel ;  e.  g., 

B.  bra/Zt  P.  biradar 

B.  gw;l(!^  P.  bad 
B.  roth  P.  ruda 
B.  voth  P.  ravad 
B.  ̂ ith  P.  Slid 
B.  rasiif/ia  P.  msuda 
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d  d  corresponds  with  Persian  d  as  an  initial  and  occasionally  after  a 
consonant ;  e.g., 

B.  dem  '      P.  adim 
B.  khanda^^  P.  ̂ 7<and-udan 

dh  only  occurs  in  words  o£  Indian  origin, 
j  dh  (pronounced  like  English  th  in  mother,  hreathe)  never  occurs 

initially.    As  a  final  and  medial  it  corresponds  with  Persian  d  ;  e.  g., 

B.  ditttar  P.  didar 
B.  saJ/i  P.  sad 
B.  vodh  P.  rod 

In  some  verbs  dh  as  a  characteristic  represents  a  consonant  which  is 
lost  in  modern  Persian  ;  e.  g., 

B.  vudh-&gh,  p.p.  rustha  P.  rustan,  Imp.  rii 
B.  nja,dh-a.ffh  P.  nihadan,  nih. 
B.  shodh-siffh  P.  shustan,  shii,  p.p.  shustha 

In  ma,dha,7ch  '  locust'  dh  corresponds  with  1  in  Persian  malaJch. 
In  \kgh2idh  the  Persian  spelling  is  preserved,  though  i  is  pro- 

nounced dh  not  z. 

In  nai^Ara  it  represaents  Arabic  Js  in 
li*  n  corresponds  with  Persian  n. 
lii;  p  corresponds  with  Persian  p,  also  with  £  before  a  consonant :  e.  g., 

B.  hapt  P.  haft 
B.  gwaptha  P.  bafta 

ph  as  an  initial  represents  Persian  p  and  f  ;  e.  g., 

B.  phanch  P.  panj 
B.  phusht  P.  pusht 
B.  phur  P.  pur 
B.  phrah  P.  fara^^ 

o  f  seldom  occurs  initially,  its  place  being  taken  by  ph.  As  a  medial 
and  final  it  commonly  represents  Persian  b  ;  e.  g., 

B.  thafar  P.  tabar 
B.  shaf  P.  shab 
B.  af  P.  ab 

i_>  b  corresponds  with  Persian  b  as  an  initia'  and  when  not  preceded  by 
a  vowel. 

bh  is  found  only  in  words  of  Indian  origin. 
J  w,  V,  has  two  sounds.    The  most  usual  is  that  of  English  w,  which 

it  receives  generally  when  followed  by  a  vowel,  and  the  other  that  of  a 
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labial  v  (bh  in  Ellis's  palfeotype),  which  it  receives  when  followed  by  a 
consonant  or  as  a^  final,  and  in  borrowed  words  of  Sindhi  origin.  With 
both  pronunciations  it  often  corresponds  with  Persian  b;  e.  g., 

B.  zawan  P.  zaban 
B.  warna  P.  barna 
B.  savz  P.  sabz 
B.  whav  P.  /f/twab 

Combined  with  h,  w  is  pronounced  like  English  wh  in  wJiich ;  wh  and 
w  alone  often  correspond  with  Persian  7clnv  ̂   or  JcJi  followed  by  a  labial 
vowel  (u,  u,  o).  The  guttural  is  either  preserved  in  the  aspirate  h^  or  mora 
frequently  lost  altogether  (see  h) ;  e.  g., 

B.  whan  P.  ̂ 7iwan 
B.  whar  P.  Jclmkr: 
B.  wash  P.  7c7msh 

B.  wan-a^^  P.  Mwan-dan 
B.  war-ay/i  P.  A;/mr-dan 

l»  m  corresponds  with  Persian  m. 
s  corresponds  with  Persian  s. 

^Jt  sh  as  an  initial  corresponds  with  Persian  sh.    As  a  final  and  medial 
it  corresponds  either  with  sh  or  z  ;  e.  g., 

B.  shaf  P.  shab 
B.  ash  P.  az 
B.  namash  P.  namaz 
B.  seshin  P.  sozan 
B.  rosh  P.  roz 

Sher  '  below'  seems  to  correspond  with  Persian  zer,  but  there  is  no  other 
case  of  initial  sh  corresponding  with  z.  Sher  may  be  a  contraction  of 

ash-er  '  from  below.' 
j  z  corresponds  either  with  Persian  s  or  z  ;  e.g., 

B.  zuwar  P.  suwar 

In  the  following  words  z  corresponds  with  Persian  d ;  viz., 

B.  zi  P.  di  roz 

A.  zan-a_5f^  P.  dan-istan 
B.  zama^A  P.  damad 

In  zi  '  yesterday,'  mazalvi  '  great,'  vAnaffh  '  luiow,'  and  zirde,  a  poetical 
word  meaning  '  lieart,'  the  original  Zend  z  is  preserved.    In  zama^A  z 
represents  an  original  j. 

2 
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In  zik  and  z^.vigh  z  corresponds  with  the  j  of  Sindhi  jik  and  jaru, 
but  these  words  may  have  been^borrowed  by  Sindhi.    Cf .  Pashto  zik. 

J  zh  corresponds  with  Persian  sh,  z  and  j ;  e.  g., 
B.  duzhman  P.  dushman 
B.  azhman  P.  asman 

B.  drazh  P-  daraz 

B.  wazha  P.  ̂ /iwaja 

iS  J,  3  J")  and  J  1  correspond  with  the  same  letters  in  Persian. 
JS  h  generally  represents  an  old  Persian  h,  modern  Persian  h  ov  Jch ;  e.g., 

B.  hushk  P.  Hushk 
B.  hon  P.  Hun 
B.  hi^^  P.  Mmk 

B.  phrah  P.  faraM 

Borrowed  Arabic  words  beginning  \vith  ̂   undergo  a  similar  change,  as : — = 
B.  hair  A.  Hair 
B.  liatar  A.  /c/iatar 

The  above  noted  correspondences  may  be  tabulated  as  follows  : 

Persian, 
k 

Jch 

ch 
t 
d 

P 
f 
b 

sh 
s 

as  an  initial 
medial  ) 

final ) 
initial 

medial 
final 

initial 

medial 
final 

initial 
initial 

medial ") 

final  3 

initial 

initial 
medial ) 

final ) 

medial 

initial ") 
medial ) 
initial 

Balochi. 

kh 

Jch 

h,  kh 
Jch 

h,  JcJt g 

ffh 

gJi,  Jch 
chh 

th 
til,  dli,  th 

ph 

ph 

f,  V,  w zh  (occasionally) 

z,  zh  (occasionally) 

3 
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Persian.  Baloclu. 
z  medial )  i  , 

final  \ 

h  medial ") final ) 

initial  occasionally  omitted 
It  will  be  noticed  tbat  the  aspirates  o£  the  surd  row  (kh,  chh,  th) 

are  very  common,  replacing  the  corresponding  unaspirated  Persian  conso- 
nants, while  those  of  the  sonant  row  (gh,  jh,  dh,  bh)  seem  to  be  entirely 

confined  to  words  o£  Indian  and  Brahui  origin. 

The  letters  /c/*,  t/Ji,  tli,  dh,  and  f  are  usually  medials  or  finals,  re- 
presenting the  Persian  letters,  shown  in  the  above  table.  Th  and  dh  are 

never  initials,  and  Ich,  gh  and  f,  when  they  occur  in  borrowed  words  of 
modern  introduction  as  initials,  are  usually  pronounced  kh,  g  and  ph. 

An  initial  h  is  occasionally  lost  altogether ;  e.  g., 
B.  astew  P.  hastand 
B.  am  P.  ham 

II.  VOWELS. 

The  vowel  sounds  in  Balochi  generally  agree  with  those  of  j^^urasani 

Persian.    They  may  be  arranged  as  foUews  : — 
Long  a,   i,  li 
Short  a,    i,  u 

Diphthongs  e,    ai,  o,  au 

The  most  noticeable  point  of  difference  from  Persian  is  the  frequent 
substitution  of  the  palatal  series  i,  i,  e  for  the  labial  series  li,  u,  o  ;  e.g., 

B.  sith  P.  Slid 
B.  dir  P.  dur 
B.  seshin  P.  sozan 

B.  gandim  P.  gandum 
B,  bii/ia  P.  biida 
B.  hikh  P.  khxxk 

B.  wasi  P.  hh-asvL 
B.  sirmu^/f  P.  surma 

A  similar  change  sometimes  affects  borrowed  Arabic  words ;  e.  g., 
B.  malim  A.  maliim 
B.  hir  A.  hiir 

In  a  few  cases  the  change  is  reversed  ;  e.  g., 

B.  osht-a^A  P.  ist-adan 
B.  suf  P.  sev 

Other  variations  from  the  Persian  vowel  system  are  rare. 
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THE  NOUN. 

I — Teeminatiok's. 
1.  Balochi  nouns  in  their  formation  correspond  closely  with  Persian. 

The  original  terminal  vowels  have  been  lost,  and  the  majority  of  nouns 
now  terminate  in  consonants.    There  is  no  distinction  of  gender. 

2.  Vowel-endings. 
a.    The  majority  of  nouns  ending  in  a  are  borrowed  from  Sindhi  or 

Arabic.    In  the  former  case  a  sometimes  represents  Sindhi  o,  therein 

corresponding  more  nearly  with  Panjabi ;  e.  g., 
Ar.  haya,  dua. 

Si.  bha,  jhera,  thora,  trama,  vela. 
The  words  wazha,  za,  chawa,  pasna  and  bega  are  not  borrowed.  Of 

these  wazha  (P.  khwajah)  and  bega  in  inflected  forms  drop  the  a,  and  take 
the  termination  ah  as  a  base  of  inflection  ;  e.  g., 

wazha,  pi.  wazhahan,  lords 
bega  :  abl.  begaha,  in  the  evening. 

The  borrowed  noun  vela  time,  is  similarly  treated.  Other  nouns 
ending  in  a  take  no  inflections.  Some  Sindhi  nouns  as  jhera,  tliora  have  an 
alternative  form  in  o  which  can  be  inflected. 

1.  This  is  a  common  termination  being  commonly  used  as  in  Persian 

to  form  abstracts  as  duzi,  '  theft'  from  duz  '  thief,'  saki  strength  from  sak 
'  strong'  &c.,  also  as  the  termination  of  other  abstract  nouns  not  directly 
formed  from  Balochi  bases  as  shadhi  'rejoicing,'  ziyani  'injui-y.'  It  occurs 
also  in  other  nouns  as  godi  '  lady,'  druhani  '  pistol,'  mavarki  '  assembly,' 
pahli  'rib'  (P.  pahlu).  A  as  a  termination  of  borrowed  words  i  is  also 
found  as  in  chari  '  spy,'  mehi  '  buffalo,'  phalli  '  section  of  a  tribe.' 

O  is  of  frequent  occurrence  both  in  pure  Balochi  and  in  borrowed 
words ;  e.  g., 

Balochi  di^Mo,  mist  (P.  dud). 
di^Mo, 

mist 
sh&fMo, dove 
hathlo. 

mortar 
na^7«o, 

uncle 

goMo, 
span 

moMo 

spider 

go 

race,  prize 

Jo 

watercourse 

gwando 
alligator duggo 
eagle 

jaddo 

care 

phalo 

direction 
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Borrowed 

surgo 

speech lero camel 

daddo, 
pony 

Si.  dradro 

paraddo, echo Si.  parando 

ghoro. 
a  band  of  horse 

shaddo a  turban 
lekho reckoning. 

This  0  nearly  corresponds  in  sound  to  the  close  English  o,  and  never 
has  the  open  Italian  sound.  Most  words  ending  in  o  change  it  to  av  when 
followed  by  a  vowel,  whether  this  vowel  commences  a  following  word  or 
an  inflectional  suffix.  The  o  of  the  first  eight  words  in  the  above  list 

(diif/do  to  jo  inclusive)  does  not  undergo  this  change.  Go  and  jo  are 
radical  words,  and  the  others  end  in  the  syllables  lo  and  hho  which  pro- 

bably had  originally  a  distinct  force  of  their  own ;  e.  g., 
nakho  7    „        ,      ,     ,    f  na7c7«oa.n >   form  the  plural   {    ■  , 

JO      >  ^  (  joaji 
but    pbalc    )  .  „    ,  1        f  phalava 

.  T 1      5-   are  inflected       \    •  ,  j 
jaddo     )  (  jaddava. 

pihav  '  leopard'  may  be  classed  with  words  ending  in  o,  though  I  have 
never  heard  the  termination  pronounced  otherwise  than  av.  This  v  is  a 
purely  labial  sound,  not  the  English  v. 

U'.  u  as  a  termination  does  not  seem  to  occur  in  pure  Balochi  words. 
It  is  found  in  a  few  words  of  Sindhi  origin  and  undergoes  no  change  in 
inflections  j  e.  g., 

ami,  an  egg 

tilii,  a  bell 
varu,  a  beam 
Hmua,  lemon  (Arabic). 

E  has  not  been  met  with  except  in  kahne  '  pigeon,'  also  pronounced 
kahni. 

Au  is  only  found  \njau  '  barley.' 
3.    Special  terminations. 

(a).    Verbal  Nouns, 
Affh.  This  is  the  termination  of  the  infinitive,  and  verbal  noun  which 

corresponds  with  it  in  form.  It  apparently  corresponds  with  the  Pashto 
verbal  noun  in  ah,  as  final  ffh  in  Balochi  generally  corresponds  with  Persian 
h.  A(/h  as  a  termination  corresponds  with  the  Persian  termination  ah  in 

many  other  nouns;  e.  g  ,  rama^y/i  "a  flock  of  goats,"  ahanjay7«  "a  sash"  &c. 
Some  are  verbal  nouns  in  form  as  gwanza_<77i  "  a  swing."  The  termination 
B,(/h  also  forms  collective  nouns  as  murdanay7i  "  the  fingers,"  from  murdan, 
phut/7/a^74  "  legs,"  from  phaf/7i. 
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OhJi.    This  termination  forms  the  noun  o£  agency  from  the  Verbal 

base,  and  may  be  used  with  ahiaost  any  verb;  e.g.,  thursoM  "  a  coward," 
from  th.VLYsa.gh  "to  fear     waroM  "an  eater,"  from  wara^A.    These  nouns 
of  agency  can  be  used  and  inflected  as  adjectives ;  e.  g., 

miroM,  a  fighter 
miroMen  bing,  fighting  dog. 

Olcli  is  ocasionally  found  in  other  nouns  besides  those  of  agency  as  in 

ganno/c/^ '  fool. ' 

(b)  Abstract  J^ouns. 
i.    This  is  the  commonest  termination  for  abstract  nouns,  which  may 

.  be  formed  from  other  nouns,  or  adjectives  ;  e.  g.,  duzi  "  theft,"  sakmardi 
"  valour,"  gliami  "  grief." 

Kdh.    Used  in  forming  abstracts  from  adjectives  of  dimension  ;  as, 
gwandaf?/?,  shortness 
drazha(?/«,  length 

phrahaf?/i,  breadth, 

uta  ;  as  azmixta  '  examination'  from  azmainai^/i. 
ar;  as  didar  'sight,'  raftar  'paces.' 

(c)  Collective  JVouns. 

Agh.    See  above  under  verbal  nouns. 
gal.    This  is  most  usually  employed  to  form  collectives  ;  e.  g., 

jangal,  a  band  of  women  iromjan. 
zahgal,  a  flock  of  kids  from  zah. 

pahar,  as  gwar-pahar,  a  flock  of  lambs. 

(d)  Diminutives. 
Ak,  akh,  ikh.    This  termination  is  frequently  employed  to  form 

diminutives,  sometimes  modifying  the  base  ;  e.  g., 

janikh  or  jinkh  girl,  from  jan  woman 

gwarakh  lamb,  from  the  base  gwar — of.  gurand  ram,  and  gwar- 
papar  flock  of  lambs. 

kisanakh  very  small,  from  kisain. 
This  termination  is  occasionally  used  when  all  diminutive  signification 

has  been  lost,  as  wasarikh,  "father-in-law,"  (Persian  Musar). 
Eo,  occasionally  used,  as  in  kisanro,  a  diminutive  of  kisain  '  small.' 

Possibly  the  termination  lo  in  dithlo,  shat7ilo  had  originally  the  force  of  a 

diminutive.  Compare  also  the  adverbs  khamro  "  a  very  little,"  from  khan, 
and  chiklo  "  a  little." 

4.    Compound  nouns  and  adjectives. 
Compounds  are  numerous,  and  may  be  classed  under  the  Sanskrit 
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divisions  oE  Dwandwa,  Tatpurusha,  Karmadharaya  and  Bahuvrlhi,  or 
Copulative,  Qualifying,  Descriptive  and  Possessive. 

a.    Copulative.    This  class  consists  of  nouns  inseparably  coupled  to- 
gether, only  the  latter  being  subject  to  inflection  ;  e.  g., 

phol-phurs,  enquiry 
thau7i;/!-tawar,  conversation 
chukh-chori,  children. 

5.    Qualifying  or  dependent.    In  this  class  the  latter  member  of  the 
compound  is  qualified  by  the  former.    The  latter  member  may  be  either  a 
noun  or  a  verbal  root,  the  verbal  noun  in  olch  being  occasionally  but  not 
often  used  ;  e.  g., 

(1).    When  both  members  are  nouns. 

jogin-dar,  a  pestal  (lit.  mortar-stick), 
mazar-dumb,  a  plant  (lit.  tiger-tail), 
rosh-asan,  sunrise, 

chaga-halwar,  a  matter  of  jest, 
chham-phusht,  eyelid. 
mah-yZrama,  eclipse  of  the  moon. 

(2.)    When  the  first  member  is  a  noun  and  the  latter  a  verbal  root, 
shirwar,  milk-drinking 
rozh-gir,  eclipse  of  the  sun  (sun-seizing). 
goJAan-din,  udder-tearing  (name  of  a  plant), 
shav-khash,  night-expeller  (the  planet  Venus). 
mar-khushoM,  man- slayer, 
sangband,  connected  by  marriage. 

c.  Descrij^tive.  In  this  class  tlie  first  member  is  an  adjectives,  numeral 
or  other  word  simply  describing  or  defining  the  second  ;  e.  g., 

syah-af,  perennial  stream,  (lit.  blackwrater). 
drazhdar,  abeam  (longwood). 

■mkdligov,  feinale  wild  ass. 
ergwaiJj^,  the  leeside  (lit.  downwind). 

chyar-gist,  fourscore. 
d.  Possessive.  These  are  formed  in  a  similar  manner  to  the  last 

class,  with  the  force  of  adjectives  or  descriptive  epithets,  the  possession  of 
the  qualities  described  being  implied  ;  e.  g., 

hor-dast,  empty-handed. 
phash-pha«^/«,  barefoot. 
swe^7*-rish,  greybeard 
syah-gwar,  black-breast  (e.  g.  the  black  partridge), 
phorf/jan-demi,  the  name  of  a  flower  (lit.  thither-faced), 
dir-zanai///,  far-knowing. 
dast-bastha_5'/*,  hands  joined. 
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5.    Inflection  of  nouns. 

The  suffixes  used  in  forming  the  different  cases  are  a,  ar,  egh,  m,  a«ra 
and  ani,  but  these  suffixes  are  put  to  a  great  variety  of  uses  which  will  be 
considered  under  the  different  cases. 

The  most  usual  inflection  is  that  in  a.  It  may  be  used  us  an  instru- 
mental or  nominative  with  verbs  in  a  past  tense,  as  an  accusative,  ablative, 

and  locative,  its  place  is  to  a  certain  extent  taken  in  the  plui-al  by  the 
suffix  ani,  the  use  of  which  is  however  more  restricted. 

(1)  The  Nominative.  The  nominative  of  all  intransitive  verbs,  and 
of  transitive  verbs  in  the  present  and  future  is  the  simple  uninflected  noun. 
With  transitive  verbs  in  tenses  derived  from  the  past  participle  the  instru- 

mental construction  is  employed,  the  inflected  form  in  a  being  used  for  the 
agent  while  the  object  is  left  uninflected. 

(2)  Genitive.  In  most  cases  the  simple  base  is  used  with  a  genitive 
signification,  but  if  greater  precision  is  required  the  suffix  egh  is  used,  as 

Kn  mard  baehh,  that  man's  son ;  but  hawe  bachh  anhi  mardey/j  en, 
he  is  the  son  of  that  man. 

(3)  Dative.  The  termination  ar  or  ar  is  employed  for  the  dative,  as  : 
Mardumar  n^gTi&na  da^Aa-i,  he  gave  the  man  bread. 

(4)  Accusative.  The  most  usual  ending  of  the  accusative  is  a,  but 
ar  is  frequently  used,  especially  when  emphasis  is  required  or  to  distinguish 

a  nearer  object  from  a  more  remote  ;  e.  g.,  ma  Balochiya  roti-ar  na_^/ian 

khanuw.    In  Balochi  we  call  "  roti"  naghw.. 
The  uninflected  noun  is  also  sometimes  used  for  the  accusative. 

(5)  Ablative,  Locative.  The  inflected  form  in  a  is  used  with  the 

prepositions  go  "  with,"  azh  "  from,"  pha  "  on,"  maw  "  in,"  gwar  "  in 
possession  of,"  dan  "into,"  and  avr  "in,  uj^on,"  which  alone  precede  the 
noun.  It  also  expresses  without  a  preposition  position,  motion  to  or  from 
time  when.  The  meaning  from  is  often  implied  without  the  use  of  the 

preposition  azh  ;  e.  g., 
Kn  ki  khai  chi  ka-dJiivi  Whatever  thing  comes  from  God 
Bahr-khanani  go  hadlnri  That  I  will  divide  with  my  heart. 

Har  shakha  hazar  shikh  hitJia,  On  every  branch  a  thousand  branche 
sprang. 

Har  sha^Zta  wa^7«i  gul  biif7«a.       On  every  branch  its  own  flower. 

Plural. 

(6)  .    A'h.    The  termination  an  is  used  for  the  nominative  and  accusa 
tive  plural,  but  the  singular  forms  are  perhaps  more  frequently  use 
With  numerals  the  singular  is  abnost  exclusively  used. 

a«ra.    The  plural  dative  in  inxi  is  also  of  rare  occurrence,  the  singula 
being  more  frequently  used. 
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dni.  This  is  the  most  usual  plural  suffix,  being  always  used  i'or  the 
genitive  and  ablative;  e.  g., 

pa^/itani  khund,  the  vale  of  poplars. 
(7).    The  suffix  e. 

e  is  used  in  the  sense  of  an  indefinite  article ;  e.  g.,  mard  '  man' ; 
marde  'a  man.' 

The  indefinite  base  formed  by  the  suffix  e  is  used  as  a  base  of  inflec- 
tion, the  case  endings  following  the  e.  Thus  from  mardo  we  get  marded 

and  mardedr. 

ADJECTIVES. 

1.  Adjectives  are  formed  by  the  terminations  i,  e«,  ena,  tigli,  o,  and 
egh  from  nouns  and  adverbs  ;  e.  g., 

i. demi,  former from dem 

phaJ/ii,  hinder 5) 
pharf/tii ena. mardew,  manly » mard 

nury/.rae;^,  1^.^^-^^^^ ;! 

nuy/a'a 
nuy«raena,  J 

gandayA,  bad 

)» 

gand 

o. gwa^Zfo,  windy )? 

gwa^/t Qgh. (im-Qgh,  wooden 5> 
dar 

2.  Adjectives  precede  nouns  and  generally  take  the  termination  en 
when  used  with  nouns,  unless  the  original  termination  happens  to  be  Qn  ;  as, 

nuyArae«  aden,  a  silver  mirror 
but 

g'wa.thoen  halwar,  windy  talk. 
The  adjectives  jowai«,  good,  kisai??,  small,  and  mazain,  great,  form  respec- 

tively before  nouns  jowane;z,  kisane??,  and  mazanere. 
3.  Comparison.  The  comparative  degree  is  formed  by  the  suffix 

thar,  thir,  or  tar  ;  e.  g., 

kisai?!       comp.       kisanthar  and  kasthar 
burz  „  burzatbir 
mazaire         „  masthar 

jowai«         „  jovvanthar 
sak  „  saktbar, 

the  base  being  sometimes  slightly  modified.    The  word  bathir  (Pers.  bihtai') 
is  sometimes  used  with  other  adjectives  to  express  comparison  ;  as, 

bathir  ganday//,  worse. 

The  word  geshtar  "  more"  corresponds  to  the  Pers.  beshtar,  but  ihe 
positive  is  wanting  in  lialochi. 

3 
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"  Than"  in  comparison  is  expressed  by  azh,  whether  the  adjective  is 
put  in  the  comparative  degree  or  not ;  e.  g., 

Azh  tho  nehh  en,  he  is  better  than  thou. 

There  is  no  special  superlative  form.  The  comparative  form  may  be 

used,  or  the  adverbs  sakia  "  extremely",  hndJiAi  "  divinely"  may  be  employed 
to  give  emphasis  to  the  adjective.  The  phrase  azh  thewaghera  or  azh  kuUaw 

"  of  all",  may  also  be  used  with  the  comparative  to  give  a  superlative 
sense  ;  e.  g., 

Azh  t]xevia.ffJie7i  masthar,  the  greatest  of  all. 

NUMERALS. 

I.    Cardinal  Nxjmbees, 

Yak  ■) 
Ya  ) 

Do 
Sai 

Chyar 
Phanch 

Shash 
Hapt 

Hasht  ■) Hazhd  3 
Nuh 

Dah 
Yazhdah 
Yazdah 
Dwazhdah 
Dwazdah 
ScMzdah 

Chyardah 
Phawzdah 
Shawzdah 
Havdah 
Hazhdah 
Nozd 

Gist 

Gist-u-yak 
Gist-u-do 

Si 
Chhil 

One 
Two 
Three 
Four 
Five 

Six 
Seven 

Eight 

Nine 

Ten 

Eleven 

Twelve 

Thirteen 
Fourteen 
Fifteen 

Sixteen 
Seventeen 

Eighteen 
Nineteen Twenty 

Twenty-one 

Twenty-two,  and  so  on  regularly 
Thirty 
Forty 
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Phanjah 

Fifty 

Sai-gist 

Sixty 

Saigist-u-dah 
Seventy 

Chyjir-gisfc 
Eighty 

Chyargist-u-dah 
XN  illt;  u  y 

Sir/// A  hundred 

Shazh-gist A  Qunciieo.  HiitL  Tjweiicy 

Hapt-gist A  hundred  and  forty 

Hasht-gist J\.  111111(11  Ctl  dllU.  ISlAUj 

Nuh-gist A  hundred  and  eighty 

DosacZ/i Two  hundred 

Hazar  ") A  thousand 

Lak One  hundred  thousand 
Khor An  indefinitely  large  number 

The  form  ja  "  one"  is  used  with  nouns  ;  ya  is  used  by  itself. 

Counting  from  sixty  upwards  is  usually  done  in  multiples  of  twenty, 

intermediate   numbers   being  reckoned  on  or  back  from  the  nearest 
multiple ;  e.  g., 

217  is  sai  kham  yazhdah-gist,  i.  e.,  three  less  eleven- twenties. 

223  is  yazhdah-gist-o-sai,  i.  e.,  eleven-twenties  and  three. 

2.    Obdinal  Numb  EES. 

Pheshi First 
Duhmi Second 
Saimi Third 

Chyarumi Fourth 
Phanchumi Fifth 
Shashumi Sixth 

Haptumi Seventh 
Hashtumi 

Eighth Nuhmi Ninth 
Dahmi Tentli 
Yazdami Eleventh 

Dwazdami Twelfth 
Senzdami Thirteenth 

Chyardami 
Fourteenth 

Pha?jzdami Fifteenth 
Sha«zdami Sixteenth 
Havdami Seventeenth 
Hazhdanu 

Eighteenth 
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Nozdami 
Gistumi 
Siumi 
Chhilumi 

Hazarumi 

Nineteenth 
Twentieth 
Thirtieth 
Fortieth 

Hundredth 
Thousandth 

Compound  numbers  are  treated  as  single  words  in  forming  the 
ordinal ;  as, 

Gist-yakumi  Twenty-first 
Gist-phanchumi  Twenty-fifth 

3.    FBACTiaNAi,  Numbers. 

one-half  (^)  nem 

one-third  (|)  saiak 
one-quarter  (i)  pao,  chyarak 
one-fifth  (i)  phanjak 
three-quarters  (f)  sai-pao 
one  and  a  half  (li)  yak  nem  or  dedb 
with  one  half  more  sadhoara 

e.  g.    four  and  a  half  (4|)  sadhoa?2  chyar 

With  minuter  fractions  the  word  bahr  is  employed  with  the  ordinal 
number,  a&  Gistumi  bahr,  one-twentieth. 

4.  Multiples. 

a.    Multiples  of  quantity,  expressed  in  English  by  the  word  "fold." 
dui'a  double 

yake  sai  threefold 

yake  chyar  '  fourfold 
yake  phanch  fivefold 

and  so  on  as  required. 

J).    Multiples  of  time  expressed  generally  by  the  word  bar  correspond- 

ing to  the  similar  use  of  "  times"  in  English.    Bar  is  put  in  the  plural 
except  in  ya-bare  "  once",  where  it  receives  the  indefinite  suflfixes.  Thi-bare 
"  anotlier  time"  is  similarly  constructed  : 

ya-bare do-bara« 
sai-baraw 

chyar-baraw 

once 

twice 
thrice 

four  times 

and  so  on. 



1880.] PRONOUNS. 

-2 

a.    First  person. 

Nom. 

Gen. 

Dat."  ) 
Ace.  J 
Instr.  ) 
Abl.  j 

Nom. 
Gen. 

Dat. 
Acc. 
Instr. 

Abl. 

PRONOUNS. 

I. — Personal  Pkonouns. 

Singular. 
ma?i,  mah 
mani,  mam 

mai^/« 

manaw 

mara 

azh  maw,  go  mara 

Plural. 

ma 
mai« 
maiy^ 

mar,  mara 

my 

mine 

me,  to  me 

I,  from  me 
with  me  &e. 

we 

our 
ours 

} 

us,  to  us 

we,  us,  &c. 

The  plural  ma  is  often  used  with  a  singular  signification. 

T).    Second  person. 

Nom. 
Gen. 

Dat. 
Acc. 
Instr. 

Abl. 

Nom. 

Gen. 

Dat. 
Acc. 
Instr. 

Abl. 

} 

Singular. 
than,  tha 

thai 
thaiy/i 

thara 

than,  tha 

Plural. 

shawa,  sha 
shawai,  shai 
sliawaiy/i 

shawar,  shar 

thou 

thy 

thine 

thee,  to  thee 

thou,  &e. 

jou your yours 

you 

you 

shawa,  shil 

Ac. 
The  singular  and  pkiral  in  the  second  personal  pronoun  are  genera 

confined  to  their  proper  signiiicatious. 
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The  demonstrative  pronouns  "  this"  and  "  that"  take  the  place  of  the 
3rd  personal  pronoun,  which  only  exists  independently  in  the  form  of 
the  pronominal  suffixes  to  be  noticed  hereafter. 

1.  Proximate  demonstrative  pronoun. 

Singular. 
Nom.  esh,  e,  i  this,  he 
Gen.  esM,  eshiya  of  this,  his 
Dat.  eshiyar  to  this,  to  him 
Ace.  eshiya,  eshiyar  this,  him 
Instr.  eshiya  he 

Abl.  'sh  eshiya,  go  eshiya,  &c.      from  this,  from  him  &c. 
Plural.  » 

Nom.  esh,  eshin  these,  they 
Gen.  eshani  of  these,  their 

Dat.  esham-a  to  these,  to  them 
Acc.  esha?i,  eshanra  these,  them 
Instr.  eshani  these,  they 

Abl.  'sh  eshani  &c.  from  them  &c. 
An  intensive  form  is  used  with  the  prefix  ham,  sometimes  corrupted 

to  haw,  as  hawe,  hamesh,  hameshiya,  hameshani  &c.,  "  this  very  one,  by 

this  one." 
2.  Eemote  demonstrative  pronoun. 

Singular. 
Nom.  an  that,  he 

Gen.  anhi,  awhiya  of  that,  his 
Dat.  arthiyar  to  him,  that 
Acc.  a7ihiyar,  a?ihiya  that,  him 
Instr.  a«hiya  that,  he 

Abl.  'sh  arehiya  &c.  from  him  &c. 
Plural. 

ISTom.  anhan,  an  those,  they 
Gen.  a^ihani  of  those,  their. 
Dat.  anhanva  to  those,  them 

Acc.  anhan,  amha?tra  those,  them 
Instr.  a«hani  those,  they 
Abl.  'sh  arehani  &c.  from  them  &c. 

This  pronoun  has  also  an  intensive  form  with  the  preflx  ham  or  haw, 

Mieaning  "  that  one",  "  that  very  one",  as  hawa?},  hawa?ihiya  &c. 
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The  compound  forms  imar  and  aramar  (for  i-mard  and  a«-mard)  are 
frequently  used  in  the  sense  of  personal  pronouns  and  are  applied  even  to 
animals  and  inanimate  objects. 

3.    Pronominal  suffixes. 

These  are  frequently  employed  with  the  verb  when  the  regular  pro- 

nouns are  not  expressed.  Those  of  the  3rd  person,  i  "  he"  and  isit  "  they" 
are  most  frequently  employed,  the  distinction  between  the  singular  and  plural 
forms  not  being  carefully  observed.  (For  examples,  see  under  the  verb.) 
The  suffix  im,  is  also  sometimes  used  in  the  3rd  person  as  khu^7;a_5'7iant;i;i 

*'  they  did."  The  1st  person  has  also  a  suffix  uw,  which  is  not  so  frequently 
used.  With  this  suffix  the  verb  takes  a  peculiar  form,  a  euphonic  t  being 
inserted  to  strengthen  the  weak  final  nasal  of  the  1st  person  singular  or 

plural,  as  khushtha^7«anta«  or  khushthay7mzitTO  "  I  or  we  killed." 
III. — Kelative  PEONoiiisrs. 

The  word  ki  performs  most  of  the  duties  of  a  relative  pronoun,  as  in 
Persian,  and  often  merely  has  the  meaning  of  a  relative  particle,  being 
indeclinable,  so  that  the  meaning  is  not  complete  without  the  use  of  other 

pronouns  ;  e.  g,, 
E  mard  hameshere  ki  eshiya  bira^7«a  ma  giptha^7iure,  this  is  the  man 

whose  brother  we  have  taken. 

The  following  relative  phrases  are  used  : 
har  khas  ki  ,  whoever 
bar  ki         )  ,  , 

>  whatever 
har  chi  ki  j 

aw  ki  who,  whoever,  whatever 
p  cr 

bar  khas  ki  khaMt,  every  one  who  comes 
har  ki  thau  gushe,  whatever  you  say 

aw  ki  khiii'  chi  karfTiira,  whatsoever  thing  comes  from  God. 
IV. — Reflectives. 

WaifA,  self. 

Singular. 
Nom.  wa^7«  self 

Gen.  wa#7ii  own,  one's  own 
Dat.  ) 

Acc. 
wa^7/ar  self 

Plural. 
Nom.  wa^7/ii«  selves 
Gen.  wa<7iiani 
Dat. 
Dat.  I 

Acc.  ) 

own 

wa/7ia«rcl  selves 
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The  words  jiad  and  but  are  also  used  in  the  sense  of 
oneself,  wa^^i  Yia,tli 

or     wa^/zi  jind 

self.' 

Awmar  wa^M  jind:U"  khushtha,  he  killed  himself. 

Jind  is  especially  used  in  referring  to  one's  own  private  property,  as  the 
Hindustani  nij  ;  e.  g., 

hawe  mkcllnn  mani  jindey^e?i,  this  mare  is  my  own  property. 

The  phrase  pha-wa^/ian  is  used  for  among  themselves,  ourselves,  your- 
selves. 

V. — Inteekogatives. 

Who,  khai  ? 

Sing,  and  Plur. 
Nom.  khai  who  ? 

Gen.  khaiyA  whose  ? 
Dat.  Acc.       khaiar  whom  ? 

what  ?  chih 

which,  what  (qualifying  a  noun)  kitJikn  tha?J 
how  much      )  chi^/itar,  chikar 

how  many  ?    J  (P.  chi  qadr  ?) 

VI. — COEEELATITES. 

so  much  "i so  many  j 

just  so  much 
that  much 

just  that  much 

ik/itar,  ikar 
(P.  in  qadr  ?) 
hawi/cAtar  (P.  hamin  qadr  ?) 
a?2khtar 
hawajikhtar 

VII. — Indepestite. 

khase 
har-khas 
khas  nen 

hech 
hechi 

'chi 

har  chi 'chie 

'chie-'chie 

hecM-na 'cM-na 
} 

any  one,  some  one 
every  one nobody 

any 

everything 
something 

a  little 

nothing: 
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baz 

many 

khara few 

geshtar 
more 

kharde 
some 

yak-aptiya 
one  another 

fill  1 till  9 
other,  another 

thi  khase some  one  else 

thi  'cliie something  else 

thi  'chi-na nothing  else 

they/ii  1 
all thewa_9'^eJJ  J 

drust  ̂  

kull  (. the  whole 
las  J 

kuUaw-phajya altogether 
hardo both 

STEUCTURE  OF  THE  VERB. 

The  simplest  form  or  base  of  every  verb  is  with  one  or  two  exceptions 
identical  in  form  with  the.  2nd  pers.  sing,  imperative.  Prom  this  base  are 
formed  immediately,  by  the  addition  of  certain  terminations,  the  imperative, 
aorist,  infinitive  and  present  participle.  The  termination  of  the  infinitive  is 

z.gh.  Prom  the  base  so  obtained  two  more  tenses,  the  present  and  imper- 
fect, are  formed.  The  past  participle  is  formed  from  the  base  in  a  manner 

which  will  be  described  hereafter,  and  other  past  participles  are  formed  from 
it  as  a  base. 

(«).    Forms  derived  immediately  from  the  base. 

The  imperative,  as  observed  above,  generally  is  the  simplest  form  of  the 
base.  Verbs  beginning  with  vowels  take  the  prefix  ba  or  bi,  and  the  verbs 

wararj'/*  "  to  eat"  and  rava^'/i  "  to  go"  also  form  their  imperatives  bawar  and 
bare.  Verbs  beginning  with  vowels  take  also  the  prefix  bi  or  kh  in  the 
aorist.  These  prefixes  are  not  used  either  in  the  imperative  or  aorist  when 
a  negative  is  expressed,  the  negative  particles  na,  ni  and  ma  taking  their 
place ;  e.  g., 

riyar  bring 
mayar  do  not  bring 
bilaw  I  will  let 
nelara  I  will  not  let 
khai^/i  he  will  come 

nayai^A        he  will  not  come 
4 
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The  prefix  kh  is  most  usually  taken  in  the  aorist,  but  the  verb  i\a,gh 

"  to  let"  always  takes  b. 
The  aorist  has  both  indefinite,  present,  future  and  subjunctive  signi- 

fications.   The  terminations  are  as  follows  : — 

Singular.  Plural. 
1.  kn  nn,  om 
2.  e  eth,  edh,  e 

3.  th,  tJi,  itli,  i  ant 
The  most  usual  termination  of  the  3rd  person  singular  is  ith,  which 

often  becomes  simply  i.    The  following  take  th  : — 
Infinitive  3rd  pers.  sing,  aorist. 

khana*^/?,  to  do  khanth 
janay/j,  to  strike  janth  or  jath 
giray/j,  to  take  girth 
baray/i,  to  take  away  barth 
wariLffh,  to  eat  warth 

In  gira^^,  gir  is  the  radical  form  of  the  verb.    In  bara_9'7i  and  wara^j'Zt 
the  radical  vowel  is  lengthened.    The  following  take  th  ; — 

hinffJi  to  be  hitJi,  hi 
rava^/i  to  go  voth,  ro 
deaffh  to  give  da,tJi,  da 
siayA  to  swell  siih 

The  present  participle  used  of  a  continued  or  repeated  action  is  formed 
from  the  base  by  the  termination  ana ;  e.  g., 

Infinitive  Present  Participle. 

hinffh  biana 
khanayZi  khanana 

The  infinitive  in  ay/«  is  a  noun  and  can  be  inflected.    The  inflected 
form  has  a  geruudial  signification  ;  e.  g., 

khcinaffJi,  to  do,  doing. 

khana_^7«a  khapta-i,  he  began  to  do  (lit.  he  fell  a-doiug). 
The  present  and  imperfect  are  formed  from  the  infinitive  by  the 

following  terminations : 
Peesent. 

Sing.  Plur. 
1.  an  awi,  aom 
2.  e  6,  eth 
3.  en  ant,  an,  en 

Impeepect, 

1.  mtJ/an  atJiun 
2.  sithe  athe 

3.  a,th,  etJi  a^/fant  . 
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The  past  participle  is  formed  by  the  addition  of  the  suffix  tha  or 
th&  to  the  base  which  is  liable  to  modifications  to  be  noted  below.  For 

purposes  of  composition  the  past  base  ends  in  gh.  (See  sounds,  rjli.)  From 
the  base  so  formed  the  perfect  and  pluperfect  are  formed  by  the  following 
terminations : 

Pebfect. 

1.  in  Vlu,  om 
2.  e  e,  Qth 
3.  —  ant 

Plupeefect. 
1.  athin  athnn 
2.  a^Ae  a,the 

3.  a,th,  a  a^^ant 

The  3rd  pers.  singular  of  the  perfect  is  the  simple  form  of  the  past 
participle  without  the  (/h.  In  transitive  verbs  with  an  object  and  agent, 
this  form  expresses  the  perfect  throughout,  the  agent  being  in  the  inflected 
or  instrumental  form,  while  the  object  is  uninflected ;  e.  g., 

marduma  nay/ian  wartha,  the  man  ate  bread, 
where  marduma  is  the  inflected  form  of  mardum.    But — 

mardum  na^'hanar  warth,  the  man  will  eat  bread. 
Here  mardum  is  uninflected  and  naghan  receives  the  objective  inflection. 

The  terminations  of  the  present  are  nearly  identical  with  those  of  the 
perfect,  and  those  of  the  imperfect,  with  the  pluperfect.  Both  seem  to 
be  formed  by  the  addition  of  the  present  and  past  forms  of  the  defective 
verb  to  be  to  the  infinitive  base  and  the  past  base  respectively.  The 
present  with  the  infinitive  base  forms  the  present,  with  the  past  base 
the  perfect.  Similarly  the  past  forms  the  imperfect  and  pluperfect. 
These  forms  are  as  follows  : 

Peesent. 
Sing. 

Plur. 
I  am an we  are lira 
thou  art e 

you  are 

e 
he  is 

en they  are ant 
Past. 

I  was atJiAn we  were athun 

thou  wast Sithe 
you  were 

a.the 

he  was ath they  were a^Aant 

The  plural  forms  un,  e,  athun,  atJie,  when  used  with  a  pronoun  immedi- 
ately preceding,  take  the  prefix  kh  ;  e.  g., 

ma  khiiw  we  are 
ma  kha^/iim  we  were 

But  this  prefix  is  never  used  when  a  noun  or  adjective  immediately  precedes. 
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From  the  simple  past  participle  which  has  both  an  active  and  passive 

signification  are  formed  two  other  participles ;  viz.,  (1)  the  active  past 
participle,  used  of  a  completed  action  and  only  found  before  a  verb  in  a  past 
tense.  This  is  formed  by  changing  the  termination  tha,  ̂ Aa  into  tho.  (2)  The 
present  participle  used  of  a  continued  but  not  repeated  action.    This  is 
formed  by  changing  tha  or  ilia  in  thiya,  tliijk  or  sometimes  i\xighk,  thighk. 

The  use  of  the  four  participles  may  be  shown  as  follows : 

r  dara^A,  to  hold. 
Past         \  dashtha,  held. 

dashto,  having  held, 
dashthiya 

or         (■  holding,  continuing  to  bold, dashthiy/ta,  } 

darana,  holding  (with  intervals),  keeping  on  taking  hold. 

FOEMATIOW  OF  THE  PaST  PaETICIPLE. 

The  termination  is  either  tha,  or  tha  which  is  added  to  the  base.  Th^L 

is  the  more  usual.  It  is  taken  by  all  verbs  whose  bases  end  in  a  vowel. 

Vei-bs  ending  in  mutes  take  ̂ /la  as  a  rule,  with  a  short  vowel  inserted  after 

the  characteristic  ;  e.  g.,  bashkayZ*  "  to  give,"  P.  P.  bashka^/m.  When  a  verb 
corresponds  with  a  Persian  verb  in  idan,  a  short  i  is  sometimes  inserted ;  e.  g., 

rasagh,  to  arrive  P.  P.  vasitJin  (P.  rasidan). 
thursay/i,  to  fear    P.  P.  thursi^Aa  (P.  tursidan). 

"When  tha  is  used  it  is  always  attached  to  the  base  without  an  inter- 
vening vowel.  This  leads  frequently  to  the  modification  of  the  characteris- 

tic of  the  base,  the  changes  corresponding  closely  with  those  which  take 
place  in  Persian.  In  some  verbs  the  vowel  of  the  base  is  also  changed,  and 

others  are  wholly  irregular.  Vei'bs  whose  characteristic  is  n  (a  class  which 
includes  all  causals)  take  the  termination  tha  without  any  modification  of 
the  base. 

The  most  usual  changes  of  characteristic  letters  are  sh  and  zh  to  JcJi,  f 
to  p,  dh  and  z  to  s.  Many  verbs  in  sh  and  s,  take  the  termination  without 
modifying  the  characteristic. 

The  following  list  gives  the  past  participles  of  all  the  irregular  verbs, 
also  most  of  those  which  form  their  past  participle  by  taking  tha  without 
modification  of  the  base.  The  verbs  beginning  with  vowels  which  take  the 
prefixes  b,  bi  and  kh  in  the  imperative  and  aorist  are  also  given. 

Infinitive  Past  Participle 

ara^^-Z*  to  bring  artha 
asayA  to  rise  astha 
ashkhanayA  to  hear  ashkhu^7?a 
agh  to  come  aMtha,  atka 

Present 
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Infinitive.  Past  Participle. 
aksa^/i 

to  sleep akastha 
ila^^ to  let ishtha 
oshta/7/i to  stand 

oshtalainay^  (causal  of  oshtagh) osbtalaintha. 

(The  above  take  the  prefixes  b,  hi,  and  kh.) 
hasagh to  low bastha 

bay/t to  be  killed bai^Zsa 
bara^A to  take  away burtha 
hresnffh to  spin brestha 

bushka^'/i to  .discbarge  (a  gun) bu/c/itha 

hozhnr/h ■    to  open boMtha 

banday/i to  shut,  tie bastha 

Way/* to  be hitJia. 

phadeay/* toTun 

phadai^i^a phrushayA to  burst 
phrushtha phashay/i to  cook 

fhakka 
thusayA to  faint thustha 

thosay/i to  extinguish thostha 
thashay^ to  run,  gallop tha/cAtha 
thasbay^ to  gallop  (a  horse) tha/b/itha 

to  chew 

jai//«a 
janay^ 

to  strike 
cliinay^ to  pick  up chitJia, 
dinay/i to  tear dirtha 
doshayyi to  milk dushtha 
doshayA to  sew doA-'/itha 
doy/i to  fetch  water dotha, 

deay7» ' 
to  give datha 

ravayA to  go 
shntha,,  shu(/7«a,  raptha 

vndJiagh to  grow rustha 
to  tear  up 

I'astha 

runayA to  reap 
rutha,  runtha 

resinayA to  pursue resintha 
nshay/t to  scatter,  pour riMtha 

zay/i to  bring  forth 
zanay^ .  to  know .  zantha 
zinay^ to  snatch zitha,  zitha 
ziray/i to  raise zurtha 
sushayA to  burn,  be  burnt su7c72tha 
soshayA to  burn  (tr.) so7i,'7?tha 
sindayA to  break slstha 
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[Extra  'Ro. Infinitive. Past  Participle. 
to  swell si^Zia 

shndJiaffh to  hunger sbustha 

shodhagh to  wash sbustba 

shasta^'A to  send snastarwa 

sbamushayA to  forget shamushtba 
1  117 
shawashkayft to  sell 

1               7  7  J_l shawa/c/stha 
111  7 knashayft to  pull,  turn  out khashtba 
khishay^ to  cultivate khishtna 
knusha_^A i.„  i^:ii 

to  kill knusntna 

khaiayft to  tall khaptha 
khanayA to  uo khurAa 
1  *  7 
kiza_5'/i to  allow kisntna 

to  copulate 

gar«a 

'77  7 
to  boil 

grastha 
T  7 

garcla^A to  return 

gartha 

*  7 
J.      J.  1 to  take 

giptha 
givegJi 

to  weep 

girentba 
™  7 

to  pass 

gwastba gusha^'/j  • 
to  speak 

gwashtba 
galay/i to  praise 

galiithsb ginda^^/i to  see ditha 

gwaiay/j 
to  summon 

gwaptba gwara^^-A 
to  rain 

gwartha gwafa^f/A 
to  weave 

gwaptba gezhayZi 
to  bear  abortion 

gi/f/itha gieshay^ to  pay,  pick  out 
gieshtha lainay/i to  touch 
lai^/ia 17        1  7 

lay/mshay/j 

to  sup 

lay/jushtba 
lawasliay/i to  drink lawasbtha 

7  7  7 
maartay/i to  Ireeze niastba 
mirayA to  die murtba 
mirayh to  ngnt 

niizhay/i 
mishtha i  to  urine mezayh 3 "m  1 Q  Irf:  n  n 

musbay/i to  rub musbtba 

nigoshay74 to  listen 
nigosbtba 

niuday/f to  sit nisbtha 

nyadhsLffJi to  post 

nyastba to  read wantba 
wapsayA 

to  sleep 
waptba 
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Infinitive.  Past  Participle. 

wavsiffh  to  eat  wartba 
husha_^/i  to  dry  hushtha 

Gausals.  The  causal  is  commonly  formed  by  adding  the  suffix  ain 
to  the  root ;  e.  g., 

tharayA,  to  return. 
tharainag/;,  to  cause  to  return,  i.  e.,  to  give  back. 

Oshtay^  "  to  stand,"  and  nindayZ*  "  to  sit,"  form  their  causals  thus  : — 
oshtayZt — oshtalainayA. 
ninday/i — nishtainay^  (to  lay,  spread  out.) 

Some  of  the  verbs  given  in  the  above  list  are  causals,  the  intransitive 
verb  becoming  transitive  by  a  change  in  the  radical  vowel  resembling  the 

Sanskrit  guna  or  vriddhi,  see — 

sushay^,  soshay/* ;  thashay/j,  thashay/* ;  thusay/^,  thosay^. 

Compound  Verbs.    Verbs   are  compounded  with  prepositions,  with 
nouns  and  with  other  verbs.    The  most  common  of  those  compounded  with 

prepositions  will  be  found  under  the  words er  "  down,"  ul^  mm  "  in  ;" 
ji)  dar  "out;"  and  eJ^^  gon  "with"  in  the  vocabulary.    In  verbs  which 
take  the  prefixes  bi,  b,  and  kh  these  are  inserted  after  the  prepositions,  as 
are  also  the  negative  particles  na  and  ma ;  e.  g., 

phajya  together.    Araffh  to  bring, 
phajya  aray^,  to  recognize, 
phajya  kharith,  he  will  recognize, 
phajya  nayartha,  he  did  not  recognize. 

Compound  phrases  of  a  noun  and  a  verb  are  common.    The  verb, 

khanayZt  "  to  do,"  deay/*  "  to  give,"  janay/i  "  to  strike,"  and  giray7«  "  to  take" 
are  most  commonly  used  in  this  way  ;  e.  g., 

sar  giray7«,  to  set  out 
dem  deay/i,  to  send 

One  verb  frequently  qualifies  another,  the  two  verbs  being  used  in  the 
same  tense  and  person  throughout.  The  active  past  participle  is  never 
used  unless  followed  by  another  past  tense  ;  e.  g., 

Wnffh  denffh,  to  let  go 
bilaw  dea«,  I  will  let  go 
ishtho  da^7/a,  he  let  go 
tbaray/i  affh,  to  come  back 
thara?i  kha«,  I  will  come  back 

thar^/io  •dMiha,(/Jia,t/rd?i,  I  had  come  back 
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The  particles  i  and  ish.  These  particles  are"  appended  to  -cerbs  and 
take  the  place  of  the  pronouns  of  the  3rd  person,  when  not  expressed 
before  the  verb.  The  singular  form  is  i  and  the  plural  ish,  but  in  practice 
they  are  used  almost  indiscriminately.  They  express  (1)  the  agent  of  the 
verb  in  the  3rd  person  ;  (2)  the  object  of  an  action,  or  the  instrument  by 
which  it  was  performed  ;  e.  g., 

(1)  khu^Aa,  did  or  done 
i  an  khu^Aa  .. 

or       >  he  did 
khu^7«a-i,  ) 

ravay/eaf/iant-i,  they  were  going 

ja#7?a-ish,  they  struck 

hechi  nestai'A-i,  there  was  none  of  it  (lit.  anything  it  was  not). 
(2)  wai57«  gindi^/i-i,  he  will  see  himself 

ma«  kharan-i,  I  will  bring  it 
harkhas  phajya-khari^7«-i,  every  one  recognizes  him. 

Verbal  Noun.    From  most  verbs  a  verbal  aoun  of  agency  can  be 
formed  by  the  suffix  ohli  being  added  to  the  base  ;  e.  g., 

giray^,  to  take  ;  giro7c/«,  taker,  creditor  . 
khushay7«,  to  kill ;  khushoT;^,  murderer. 

ADVEEBS. 

A  great  part  of  the  Balochi  adverbs  are  more  properly  adverbial 
phrases,  only  a  few  being  original  adverbs.  Many  are  nouus  in  oblique 
cases,  others  phrases  of  several  words. 

(1.) — Adveebs  op  Time. 
now  ni,  mn 

then  hac/7;e??,  an-Yakhik 
when  ?  \}\a,dlien 

to-day  maroshi,  mar'shi 
yesterday  zi 
the  day  before  yesterday  phairi 
three  days  ago  phisphairi 
.last  night  doshi 
night  before  last  pharandoshi 

to-morrow  banglia,  banghava 
the  day  after  to-morrow  thi  bangha,  phiif7d-roshe 
in  the  evening  begaha 
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to -morrow  evening bangha-begaha,  nawashi-begaha 
now-a-days ninava/cAtil,  maroshi-nawii.shi 
formerly ola 

first,  before. 

phesna afterwards' 
phatZ/ia hitherto she(/A-phesha 

henceforward sheJA-phaf/Aa,  shet?/*- dema 
yet,  till  now,  hitherto dai«,  daui,  dankoh,  danikara 
always,  perpetually 

harro 

now  and  then 

1    damdame,  dame  dame 
at  one  time  and  another 
once 

yabare 
at  once 

yabara again 
then,  again 

guda 

another  time thibare 

at  last ahira early 

phage;^ at  daybreak rosh-tik4 

1^  I.  XiU  V -Iliitxio ni?  "Pt,  \ 

a.    Rest  in a  place. 
here 

Qdh,  edha,  ha,medh,  hamef?/<a 
there 

odh,  odhk,  hamoiA,  hamoc^Aa 
before,  in  front  of dema 
behind 

phaf?/i!a,  dima,  pha-dima near 
nazi,  nazi/c/i 

far dir 
out dar 

outside darra 
above 

khary/«a,  burza 
below 

jahla,  sher,  buna down 
er on,  ahead sara 

where  ? bakhu  ? 
on  this  side iwbara,  shiwbara 
beyond,  on  that  side awbara,  sha«bara 
everywhere harhanda 
nowhere thihanda 
elsewhere hizhgarnew 
anywhere hizligar. 
in  the  middle 

nyama 5 
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I.    Direction  to  or  from. 

hither 
pheJA,  'phedhsb,  itigo,  ingwar 

thither pho(^/«,  pho</7«a,  awgo,  angwar. 

phawawgo 
hence shedh,  shedha-,  shamef?/;a,  shi?7go 
thence shodJi,  sbodha,  shamof?/;a,  shajigo 
whither  ? tha?igo  ? 

whence  ? ashkho  ? 

in  this  direction i7i-phalawa 
in  that  direction aw-phalawa 
from  this  direction 'shiTZ  phalawa 
from  that  direction 'sha«-phalawa 

in  every  direction har-phalawa 
in  what  direction  ? thara-phalawa  ? 
onwards,  upwards 

sara 

downwards era,  sheri  -pahnac/Aa 
from  above  downwards sara-era 
inwards andara 

outwards darra 

(3). — Adteebs  of  Qtjantitt. 

much,  many  baz 
few,  little,  less  kham 
a  little  chiklo 

very  little  khamro 
more  geshtar 

enough  gwas,  has 
a  great  deal,  any  amount  khor 

(4<). — Adteebs  of  Mannee,  &c. 

From  most  adjectives  an  adverb  of  quality  or  manner  may  be  formed 
the  tfuflix  iyd,  the  adjective  being  sometimes  slightly  modified  ;  e.  g., 

ga,ndaffh,  bad  ganda^/dya,  badly 
jowai«,  good  jowauiya,  well 

Other  adverbs  of  manner  are  : 

very  sakia,  saki_5'7(a 
together  phajia 

quickly  zitl/en 
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perhaps 
why? 

altogether,  certainly,  doubtless 
thus 
how  ? 
in  this  way 
in  that  way 
every  way 

in  what  way  ? 
never 

navva??,  kaizara 

pharche mundo,  be-shalc 
hanchho,  hachho 
chachho  ?  choii  ? 

e-ranga,  e-r'ga 
am-anga,  ar'ga harranga 
thaHranga 

heclii-na,  'china,  mundo  na 

PREPOSITIONS. 

There  are  few  prepositions,  properly  speaking,  in  Balochi,  as  most  of 
the  particles  so  used  follow  the  noun  and  would  be  more  correctly  called 
postpositions. 

The  following  are  prepositions  proper  and  precede  the  noun  which  is 
governed  in  the  oblique  form  (ablative  or  locative) . 

go  with,  together  with,  in  company  with 
gwar  with,  near,  in  possession  of 
pha  on,  for,  among 
maw,  man  in,  into 
daw  into,  to,  up  to 
azh,  ash,  shi  from,  than 
avr  on,  into 

From  the  above,  some  prepositional  phrases  are  formed,  of  whicli  the 
first  member  precedes,  and  the  last  follows  the  governed  noun. 

go — gon  in  company  with 

go — phajya  together 
azh — siwa  except 
azli — darra  without 

pha — randa  on  the  track  of 
azh — phalavva  away,  from 
azh — phac?//a  behind 

The  postpositions  do  not  put  the  noun  governed  in  an  oblique  tense 
in  the  singular.  The  force  is  often  that  of  the  genitive,  which  has  no 
distinct  form  in  the  singular,  but  as  might  be  expected  the  genitive  plural 
is  often  used.    Pronouns  also  take  the  genitive  in  the  singular. 
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[Extra  No. 
on 
\Jxlj  XXljKJLL cha.]ihst 
uU  W  til  \Xo 
on  ficcount  of 

sanga 

tilon^  witfli t)hai  va 

ill 
nyama,  nya^^wa/^ 

out  of 
khund,  sjwara 

VlOxAI'A     1  rt                 r  AT UCJ-Ul  L'j  ill   11  Ull  U  l^J- dema 
Vio  n 111 rl      Q Tr Ol' UcLllllUj  djlucl 

pha^^Aa 
l"\PTr>TA   MIT    fil  V>1  A  1 L^l^lUlC   \1A1  Ulill^-'l 

phesha 
over <5  fiT  ̂   1?"  h  a,  V  ̂   7/  a. 
under 

buna. 
beyond 

'sha?ibara 

on  this  side  of 
'sliirabara 

for,  on  account  of 

pbar 

in  the  presence  of rubarii 
in,  in  the  middle  of 

lafa 

like daula,  wajh 

kbob  buna  under  the  bill 
kbobani  sara  on  the  bills 

go  wsbtlii  sardara  with  his  own  chief 
droyA  pha  imana  kbatae«    falsehood  is  a  blot  upon  honour 
dasfc  jant  avr  barziya  she  puts  her  hand  into  the  bag 
eshiya  phai/ia  after  this 
thai  sanga  on  your  account 
bozbi  lafa  in  the  boat 

CONJUNCTIONS. 

also,  too  di 
both,  and  di,  di 
and, then  guda 

and  (copulative  between 
nouns)  o 

when  vaMta-ki 

whenever  a;j-vaMta-ki,  har-vaMta-ki, 
har-vela-ki 

wherever  liar-handa-ki,  handa-ki 
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•whithersoever 
if 
that 
but 

or 
either,  or 
neither,  nor 
not 

„    (with  imperatives) 
else,  otherwise 
lest 

because,  in  order  that 
although 
until 

as,  like  as 

har-phalawa-ki ki 

ki lekin  (rare) 

ki,  hai 
hai,  hai 
na,  na 
na 
ma na 

cho-ma-vi-ki 
hawe-  sanga-ki 
ay/iarchi  (rare) 
daire  ki 

cho;i-]£i,  chachho?«-ki 

INTERJECTIONS. 

hau ! 

yes 
yes,  certainly 
no 
see  there 

behold 

yes,  sir 
my  lord •welcome  ! 

all's  well 
•well  done 

bismi'llah 
salam  alaik,  alaik  salam 

phrr 
O 

bale ! 

na,  inna 

gind 

marvehi 
wazha  ! 
•wazha  mani,  sivi ! 

biya  durr  sh'a^'Ate,  hiyathai 
mahaira 

•wah 

in  God's  name 

greetings  between  Musalmans 
fie  ! 
halloa. 
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[Extr. LIST  OF  ABBEEVIATIONS. 

A.  Ar. Arabic. Jroet. 
p Persian. 

Adj. 
A  fl  ipi^f.i  VP 

Pani Panjabi. Adv. A  rl  VP  I'll P.P. Past  Participle. 

Prep. 

Preposition 
Substantive. 

Br. 
jjiaiiui. 

Si. Sindln M. Masculine. 

Skr. Sanskrit. 
F. 

Feminine. 
V. Verb. 

Cf. 
Compare. 

H. 
Hindi. 

I^ote. — The  Arabic  letters  ̂   J:  Js  ̂   ,3  are  not  used   in  this 
vocabulary,  having  no  distinct  pronunciation.  They  are  represented  by 
2      j  o      and  I  when  they  occur  in  borrowed  words. 
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VOCABULARY. 

11 

(Words  heginning  loitli  vowels.) 

Ab,  P.  (metaphorically)  honour,  dignity.    Not  used  in 

the  meaning  water.    (Ab  er-kana_y/j)  to  disgrace. 

M  Abba,  A.  Br.  father,  papa.    (Used  by  children.) 

Ubba,  Si.  north. 

Abtar,  hyajna,  (P.  kai'tar.) 

^ij^y  Abreshara,  P.  silk. 

^^•^'1  AbnaA:/*,  P.  honourable,  worthy. 

^^V^'  Ubhar,  Si.  raising.  (Poet,  in  the  phrase  '  uchal-ubhar' 
lowering  and  raising.) 

UIj  I  Xptiya.  Only  in  the  phrase  '  yak  aptiya,'  among  them- 
selves. 

\J")y^}  Apurs,  (P.   avran,  arus)  the  Juniper  tree.  (Jimiperus 
excelsa.) 

^J)Vtf^  Aphan,  a  leather  bag  for  flour. 

^ ̂Vv'  Aphira_9'/«,  p.p.  aphirta,  (Si.  aphirjnu)  to  swell. 
lijl  Kill,  was.    3rd  pers.  singular  of  past  indef.  of  the  verb 

to  be.    The  complete  tense  is  a^Zsan,  a^/^ei,  a^Zf,  &thun, 

a^Aei,  a#/«ant  or  aif^an. 

jut  Uchal.    S.  See  Ubhar. 

Acha,  (Si.  achho)  clean. 

Ajam,  (P.  anjam)  settlement,  arrangement. 

L-i^s'l  Ajab,  (A.  't^^)  wonderful.    Ajab-rang,  beautiful,  purple- 
coloured. 

1»^1  AA7nra,  A.  utterly,  extremely. 



TOCABULAET.  [Extra  No. 

Adab.  A.  o'ood  mauuers. 

Si.  Panj,  Sunday. 
^'Jl  A'difc, 

j'j-'tjl  A'ditwar, 

^jl  Ada_§r7<,  v.,  to  pitch  a  tent,  encamp. 

..,i<i^  Aden,  \ 
,  ,   ■  )    a  mirror. 

Aiojl  Aziua,  j 

<3l  Ad,  Si.  a  masonry  watercourse, 

j^i-^iit  Ad-deayZi,  v.,  to  lean. 
Ii^l  Adda,  Si.  Br.  brother  (familiarly). 

^ ̂i5'  Udray/;,  (Si  udii-nu,)  to  fly. 
^iuJl  Udohi,  Si,  a  white  ant. 

tJ"'^'  Addi,  S.  Br.  sister  (familiarly). 

^};'  Aram,  P.  rest. 

AvV^  A'rth  (P.  arad)  flour. 
Urd,  an  army.    (P.  urdii.) 

vtjl^jl  Arzan,  adj.  P.  cheap, 

j^-*)'  A'rsi,  adj.  Si.  idle. 

Av!xr/Ji,  p.p.  artha ;  imp.  bi-ar;  fut.  khara?*.    (P.  avardan, 
bi-ar)  to  bring.     Kara  kv&gh,  to  use.    Phajya  ara^y/j, 

to  recognize.    Gir-ara_y/i,  to  remember. 

yj^j^  Arman,  pity.  P. 

"^SJ^  Kvohli,  bringer.    Verbal  noun  from  avAgli. 

^i^l  AriM,  gums, 
ujljl  Azab-dea_5'7i,  A.  Bi.  to  offend. 

a^j]  Azad,  free.  P. 

j\  Izbo^Vtt,  the  ajwain  seed, 

(i)^'  Azman, J  the  sky.    (P.  asman.) 
^J^'Oj]  Azhman, 

^LA-<j  I  Azmainay/i,  to  examine.  P. 

^'j^'^J^  Azmuta,  examination. 

J\  Azh,  from.    (P.  az.    Pazaud  ezh.) 

y^J^  Azhgizh,  flint  and  steel.    (Cf.  P.  azA.'/;ash.) 

jjUoJi'I  Azhman.    See  Azman. 
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eJ^'l  izhrak,    >  (Br.  shark.)    Eliazya  stricta. 

as,  fire.    (P.  atish). 

tiV         as-ro7t-7*,  a  platform  erected   where   funeral  ceremonies 
have  been  performed. 

Vt^      '  as-khoh,  flint  (lit.  firestone). 
vs)^*"'  asan,  easy.  P. 

asp,  horse.    (The  generic  term.)  P. 

'-^'^J**  f  uspust,  lucerne  grass. 
*— isphulk,  the  spleen.  Br. 

asta,     )  1 
Parts  of  the  defective    verb  to  be 

to  exist. 

(P.  hastan.    Sk.  As.) 

astath, 

^ja^u!  astew, 

was. 

*JL^i^-^\  astant J 

n,  I Qt,  I 

J^'*'^  astar,  star.    (P.  sitara.) 

^  T^'^l  istara^h,  razor. 
astagh,  slowly.    (P.  ahista.) 
istiir,  coarse,  thick, 

asti'n,  sleeve.  P. 

(^•^■^l  istin,  a  light  cloud,  eirrhus. 

^-1  asr  (a.  ji  I  ),  impression, 

^■^l  asur,  dawn,  morning  twilight.  Si. 
asur  (  a.  ̂   f  ),  mercy. 

j!/"'  israr,  mystery,  secret.  A. 

^^"I  asro/J^,  the  third  day  of  mom-ning.     A  platform  erected to  commemorate  it. 

t"'  asa^^,  p.p.  astha,  fut.  khasa??,  imp.  bias,  to  rise.  A'san, 
rising.    Eosh-asan,  sunrise. 

*-^-T  ask,  a  deer  (f.)    (P.  aim.) 
vSm]  dsk-mahisk,  a  kind  of  fly. 

tj-*^'  asul  (  a.  J^f  ),  original. 
asula,  from  the  first.    Asula  ganno^-7?,  a  born  idiot. 

^Z*"'  asin,  iron.    (Cf.  P.  ahan.) 6 



yocABTJLAEY.  [Extra  No. 

asha,  a.  eight  o'clock  in  the  evening, 
ash,  from.    (P.  az  ) 

ash-koh,  whence  ? 

Vj*'  ash-mod/^a  (for  azh  hamo<^^a),  thence. 

ashmeJ7«a  (for  azh  hameJAa),  hence. 

^^^ILS.)  ashtafi,  s.  quickness.    (P.  shitabi.) 

^jj^^xl  ashkanay7^,    p.p.  ashku^/ia,    imp.  bi  ashkun,    to  hear, 

listen.     Compounded    of  asli-knanayA.    (Ash  =  Skr. asru.) 

jifi.^\  ishtha,  p.p.  of  ilagh.    q.  v. 

jj-^l  ushta_i77j.    See  fj^jt  oshtayA. 

^1  ̂gli,  adv.  conj.  again,  then. 

^  I  kgli,  p.p.  a^/itha,  imp.  biya,  fut.  kha)^,  (P.  amadan,  bija), 
to  come. 

phet^A  igJiQU,  ]  . 
I  is  commg, mana-a^fte;?,  ) 

QTc-agli,  to  come  down. 

dar-a_9'A,  come  out. 
man-a_9'7»,  be  applied,  suit,  hit. 
'Phadh-agh,  rise. 

dast-ayA,  get,  come  to  hand. 
kara-aj'A,  be  of  use. 

^ft'^I  a^7iahi,  warning.    (P.  agah.) 

^_f '^■'^i  ay^di,  again.    Also  ̂ 1  agh.    q.  v. 
agJi&r,  if.    (P.  agar.) 

^'.^'^^a-rchi,  although  (rare). 

(J^l  a^7«l  (a.  Ji^),  intellect. 

agJimsL,  effort,  endeavour. 

«— iT  af,  water.    (P.  ab,  Z.  afs.) 
uJl  af-arol-A, 

-3  1 
water-bearer. 

jJ>w  ̂   I  ai-Uagh,  to  melt,  thaw, 

ciy'"^  af  dari,  irrigation. 
;lX> J  1 — 5 1  af-deay7?,  to  irrigate. 
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t_=9l  af-shef,  slope,  watershed. 

^Js_il  a£-lay/«ar,  rapid,  waterfall. 

^ ̂-^  I— » '  sif-mmyh,  waterfowl. 
c^^J  t__sl  af-drik,  a  kind  of  grass.    (Panj,  manihar.) 

(^■^^  afsin,  pregnant.    (C£.  P.  abista.) 

0'-<^'I  iifshik,  s.  soup.    (Cf.  P.  ab-zah.)  1 

^^•'^  afkin,  box  for  holding  coUyrium.  j" 
^i-*'  afim,  oijium.     (A.  afyun.)  J 
^■•^j  iktar,  ̂  
^.^1  ikar,  ) '  '  so  much,  thus  much.    (  ?  P.  I'n  kadr.) 

akas,  envy. 

j^-^^'  aksay^,  p.p.  akastha,  fut.  kaksi,  imp.  biakas,  to  sleep. 

1/^'  aksara,  generally. 

J-^'  akul  (a.  J»*),  intellect,  wits. 

vtiW^'  akhan,  proverb,  anecdote.  Si. 

jtf^^  akhar,  buttermilk.  Si. 
akhero,  nest.  Si. 

^i^'  ukaiya,  in  that  way,  of  that  sorb, 

^''l  akila  (a.  '^^),  celebrated. 

'  ag,  rate  of  sale, 

ilaj,  cure.    (A.  ̂ ^tc) 
»tXaSI  alahida,  separate.  (A. 

^^■^1  alsi,  idle.  Si. 

ihffh,  p.p.  ishtha,  fut.  kill.  imp.  bil.  (P,  hishtan,  hil), 

to  leave,  abandon.  ilay7<-dea_j'/»,  p.p.  ishtho-da^Aa,  to 
let  go. 

'■^^1  ulkah,  the  world,  the  universe, 

amb,  mango.  P. 

4_rj^'*'  ambazi,  embrace.    (P.  ham,  bazii.) 

^^^1  ambvu",  forceps.  P. 
Ti]j\yc]  anibrah,  servant,  companion.    (?  P.  hamrah.) 

c)'^'*'  ambal,  mistress,  lover  ;  companion. 

^^li>yc]  amdan,  income.    (P.  amdan,  to  come.) 
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1^1  imar,  he,  this  man,  this.    For  in  mard. 

umar,  age.    (  Av.j-^  ). 

^5*1  amur,  slowly. 

^■u^yo\  amsaro,  equal  in  age  or  otherwise. 

ij-'*^  amul,  mistress  (see  ambal). 

^jM.yc]  amsoJ^,  grief.    (C£.  P.  afsos). 

f^i-'o]  annam,  namesake.    (P.  hamnam.) 

jii^^  amir,  chief. 
vijl  an,  dem.  pro.  that,  he. 

15*^  1  a?2hi  , ~     „  >  Genitive  or  an. 
^V*'  a?2hiya,  J 

^^V^'  arahiyar.    Objective  and  dative  of  m. 

I  anbar,  ") ,    .t  ,    >  beyond,  on  that  side, aubara,  \ 

j^A.  inbara,  on  this  side. 

^i^"*'  anjir,  s.  fig  ;  khohi  anjir,  wild  fig.    P,  see  hinjir. 
andara,  adv.  inside. 

I  andema,  adv.  thither,  that  side. 

W*^^!  indema,  adv.  hither,  this  side. 

t-_il,.4wil  insaf,  s.  justice.    (A.  oLa-'I.) 

4_fj->l  a«zi,  s.  a  tear.  P. 

J       aak     ,  I      ynuch,  as  much  as  that.    ('?.  P.  anqadr.) 
y>->l  awkar,  )  v  u  / 

\J€y\  awgara,  Tuesday.  Si. 

^^^1  angawe,  innumerable.  Si. 

j.^^'  a«go,  thither,  iu  that  direction. 

i?jgo,  hither,  in  this  direction. 

anmacha,  an  ammunition  pouch.    See  liamhdcha. 

^■"••'l  a«mar,  he,  that  man,  that.    (For  a?i  mard.) 

ami,  egg.  Si. 

unhaUi,  hot  weather.  Si. 

^•^^^^1  anishayy/i,  s.  (P.  anusha),  forehead  ;  fate,  fortune, 

^'j'  awar,  spoil,  plunder. 
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jlj'  awar,  mixed.    P.    Awar  May//,  to  mix  with,  join. 

^'|;T  awaz,  voice.  P. 
obasi,  yawn. 

;V"^^'  obbar,  east.  Si. 

otak,  s.  a  halt  ;  otak  khanay/;,  to  halt,  encamp. 

j^^y^  othar,  s.  a  dust-storm. 

US-"^'  oti,  s.  j 

oji'iy/jo,  awake.  Si. 
\_Sj^i^  ojii,  stomach.    Si.  Paj.    See  sayAiwdan. 

v_r;''^^t  avdari,  s.  irrigation. 

Ji'  avr,  on,  upon,  into.    (Pazand,  awar,  on,  over.) 
I<^jl  odliA,  adv.  there, 

auzar,  tool. 

«_5V;'  iwazi,  revenge,  substitute.    (A.  ̂ _s^^  ) 

l^j'  awarza,  pleasing,  agreeable. 

^IXijl  oshtay/j,  v.  p.p.  oshta^/ta  :  imp.  bosht,  to  stand,  stay.  (P. 
istadan.) 

^ijsU^_j!  oshtalainayA.    Causal  of  os7«if«gli,  to  post,  set  up. 

Jl^^l  ogiil,  chewing  the  cud.    (Si.  Ogar.) 

^jl  old,  adv.  formerly.    (From  A.  Jjl.) 

^— ̂ ^j)  olak,  beasts  of  burden,    (?  Turkish  wula_^7i.) 

*V^j'  olah,  west.  Si. 

oli,  adj.  former. 

^tJ-j^l  ondo,  overturned.    Si.    Ondo  khana^/i,  to  upset. 

^'^^^  aulisan-khata,  a  puzzle, 

v^^.;'  obi, 
Ji«>jl  ohil, 

jij^  aver,  late.  Si. 

*'  ah,  in,  ah  !  alas  ! 

}-^^  ahar,  the  hot  weather,  the  month  A'sarh  (Si.  Panj.  Ahar). 
eJ^-^*'  ahsan,  mankind.    (A.  ahsan.) 

ahanja_y7*,  a  sash,  kamarband.  P. 

flame. 



adv.  here.    (C£.  Zend,  aetadha.) 

TOCABULABY,  [Extra  No. 

e  or  1,  prep,  this. 

^yj  er'^„, ^  }  m  this  way. 
^^i'  eranga, 
•^i)  edh, 

j>}  er,  adv.  down,  below,         sh'er,  from  below.  (Of.    P.  zer, 
below.) 

'^y}  Qv-agh,  to  come  down. 

^y.ji)  er-baray/i,  to  swallow. 
jxs..^J  er-jana_5'7«,  to  cast  down,  abase. 

^a-^'  er-shafa_^7j,  to  go  down,  set  (of  the  sun),    p.p.  er-shu^^a. 

er-rava_5'7«,  to  go  down. 

^^^ji)  er-shaf,  s.  going  down.    Eosh-er-sha£,  sunset, 

j'^vt'i'  er-kbafa_(/7j,  v.  to  descend,  alight. 

^^V^-'  er-khana_5'7i,  v.  to  lay  down,  place. 
er-gwa^A,  the  lee-side  ;  er-gwa^7ia,  to  lee-ward. 

^J^x's,i]  er-ninday^,  v.  to  sit  down. 
esh,  this.    (Of.  Zend,  aesha.) 

^UIj  iman,  honour. 

^)  in,  pron.  this, 
y.'  aiv,  spot,  bolt.     (  A.  v^-) 

W^/i'  ewakha,  alone.    (Panj.  hekwa.) 

t-j  B. 

tl^jj^j  badshah,  king.  P. 

bar,  s.   burden,  load.  P. 

bar-banday7i,  to  load. 

bar-er-khana_y7*,  to  unload. 

^ J^:  hkxAfjh,  adj.  fine,  thin,  lean.    (P.  barik.) 
baro,  \ 

,      ,      >  turn.  
bi. c— y^-J  bare,  \ 

barth,  3rd  pers.  sing.  fut.  of  baray7». 
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baz,  many,  much. 

baze?z  wajba,  of  many  sorts. 

baze«  bal'a^^,  often, 

bazew  ranga,  many  coloured. 

j]J^'i  bazar,  bazaar.  P. 
bazu,  limb.  P. 

J-i)^^.  bazigar,  juggler. 
basa_(/7j,  v.  to  low  (of  cattle). 

'^i  high,  s.  a  garden.  P. 
high,  V.  p.p.  bai^/ia  *J^'j,  to  be  killed. 

J^^^.  hkghiv,  s.  a  lizard. 

^g*W  baqi,  adj.  remaining.  A. 

"       bal,  s.  flight. 
bal-gira_yZ!,  to  fly,  take  flight, 

bal-deay/j,  to  let  fly. 

hkl-kdh,  figure,  shape,  form. 

^O^'-J  balac/Ziiya,  adv.  from  below,  ujjwards. 

jJW  bala_y7«,  of  age,  A. 

v_S"'^J^J  bandi,  s.  a  hostage. 

bang,  a  voice,  sound  ;  cock-crow,  P. 

banga,  )  s.  the  morning.    Bangawa,  in  tlie  morning 

bango,  J  to-morrow.    Thi-banga,  the  day  after  to-morrow, 

Uifcy^b  bangohina,  in  the  early  morning. 

eJ'*'*'-?  baudan,  a  rough  table. 

^      baut,  refugee. 

1^  g-'S^  bauti,  shelter,  refuge. 

j^^^.  bahir,  s.  a  herd  of  donkeys. 

3j^^^.  balirav,  s.  male  calves. 

^A-?  bapha,  scurf.    Si.  bapho. 
t-Si^J  but,  self,  oneself.    (Si.  butu,  the  body). 

bitiir,  the  two  stars  (forming  tlie  tail  of  Ursa  major). 

^V^J  bathir,  better,  very  good.    (P.  bihtar.) 
j^ii^-i  bathlo,  wooden  mortar. 

IT 

i;^'^-.'  batcni,  quail.  Si. 
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^  bij,  seed.  Panj. baehh,  son.  P. 

(j^.s'f  baMfc,  fortune.  P. 

Slj  (Jl^s-?  ba/c7itwala,   fortunate,    generous,    (used   in  addressing 
superiors), 

bu/c/ita,  p.p.  of  busbka^7«.    q.  v. 

iJ"*^"^  ba/cZimal,  velvet.    (P.  ma7c/«mal.) 

4^  bad,  bad  (only  in  Persian  compounds), 

j.^'ii  bad-kbu,  ill-natured. 

'jJ'^  bad-dua,  curse. 

(jX^Jj  bad-shakl,  ugly, 

badraga,  an  escort. 

i^'^'i  badi,  enmity.  P. 

^>3-J  buday/j,  V.  p.p.        buda^Aa,  to  drown,  be  flooded. 
(Si.  budanu.) 

t^J  baf77?,  s.  enemy.    Generally  in  the  plural  uliiJ  baf77ia?J. 

i}'^  baf77«al,  s.  a  debt. 
bar,  a  time,  a  season.  P. 

ya-bare,  once. 
thi-bare,  again.  Baze«-bara»,  often. 

jJ  bar,  s.  fruit. 

jJ  bar,  s.  a  desert.  A. 
hh-ith,  s.  brother.    Bird  mani,  my  brother  ! 

^  lx->  bara7i;7?,  coarse  grass  found  in  the  lower  Sulaiman  Hills. 

ji^ji  baraf77(ar,  s.  brother  (poet).  P. 

i^y^l/.  barac?7(ari,  s.  brotherhood. 

biraza7i;7it,  s.  a  nephew,  (brother's  son).    P.  biradarzada. 
barawar,  adj.  equal. 

i^mCIjJ  bardast,  s.  shoulder-blade  (used  in  augury). 

jy.  burz,  I 

^JjJ  burza,     Kadj.  high,  upper,  lofty.  P. 

^  Jj^  burza_9'7i'  J 

jn^^Jy.  burza thir,  adj.  very  lofty,  higher  or  highest.    Comp.  of 
burz. 
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LSjj-i  barzi,  s.  a  bag. 

^ baray/i,  v.  p.p.  burbha  ̂ ^Ji,  to  carry  away,  bear  off,  remove. 
P.  bur dan. 

Er-baray^,  to  swallow. 

Dar-beray/*,  to  defend,  save. 

buray7»,  v.  p.p.  hm'itha,  ̂ jJ,  to  cut.    P.  huriian. 

burqa,  s.  a  veil.  A. 

birinj,  s.  husked  rice.  P. 

3 y.  baro,      |  2nd  pers.  sing,  and  plural  Imperative  of  ravagli, 

y-^iif.  baroe^7«,  )     go,  go  ye.    P.  burii.    Skr.  bhru. 

^■^^ij^-  barotb,  s.  moustaches.    (Cf.  Pashto  bret.) 

bresag^,  v.  pp.  brestha  ""^"-J jJ,  to  spin, 
buzi,  s.  a  spring, 

baz,  adj.  thick,  coarse, 

buz,  s.  a  goat.  P. 

f^'^i  basham,  the  rains,  the  month  of  Savvau. 

bushk,  s.  a  horse's  mane. 

j-^-^J  bashkay/i,  v.  p.p.  bashka^Aa,  to  give.    P.  ba/f7(shidan. 

5^-*>J  bushkayy^,  v.  p.p.  bu^/itha,  to  discharge  a  gun. 
bay7^a,  s.  coward,  runaway. 

(J-*-?  ba^^Al,  s.  in  the  phrase  bay/d  giray7<,  to  embrace.  Ar. 

j^^-^.  ba_5'Aair,  except,  without,  Ar. 

bukchi,  horse's  mane, 
bakkal,  a  Hindu,  a  trader.    Ar.  Jlsj. 

y-\(^^.  bakhu,  where  ? 

bag,  a  herd  of  camels.    Panj.  bag.    Si.  vagu. 

ij-i  bil,  imperative  of  ilay/t.    Bil-dai !  let  go ! 

cJ'-i  bal,  spear, 

billa,  s.  medal, 

balru,  infant. 

yi^.  balgo,  dirt. 

(•^^^■•'■J  balu._y/iat,  puberty.  Ar. 
7 
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billi,  cat.    Hindi,  Si.,  Panj. 

ban,  exposed  surface  of  a  stratum  of  rock,  sandstone, 

^J^>  bun,  root,  bottom.  P. 
^  buna,  below,  at  the  bottom, 

4>->>J  band,  an  embankment.  P. 

J^y^-!  bundar,  the  buttocks.    Si.  bundaru. 

^dij  banda_9'7«,  v.  p.p.  bastha,  to  tie,  bind.    P.  bastan. 
Saren-banda_5'7e,  to  help. 

Di'OffJi-h&nda.gJi,  to  lie. 
•  MAj  bandiM,  thread. 

buna^7*,  baggage. 

j'^-i  banu,  an  embankment  round  a  field.    Si.  bano. 

^^■i  binni,  a  donkey's  pack-saddle. 

ei'^-Jj^J  bunyad,  foundation.  P. 

j-i  bo,  s.  smell,  P. 
Gand-bo,  stink. 

Naz-bo,  pleasant  smell. 

bofc,  vermin. 

hutuffh,  V.  p.p.  buta^^a,  to  close  (the  eyes). 

^^^■>  hnthaffh,  bracelet. 

e.x^j.j  bo^/ita,  p.p.  of  hozhaffh.    q.  v. 

<^_^-i  hodh,  a  small  tree  producing  Gugal  gum,  Balsamoclmdron 
muhul. 

)yi  bor,  chestnut  (of  a  horse)  ;  poetically  a  mare,  horse  Si. 
boru, 

bvir,  a  bud. 

ito£v>'^  borchi,  a  cook.  Turkish. 

)y^.  boz,  the  Gugal  tree,  also  the  drug  obtained  from  it,  Bal- 
saonodendron  mulcul.    See  hodh, 

)yi  buz,  wild,  savage. 

^Jy.  hozh^gh,  p.p.  bo^/itha,  to  open,  untie.    (C£.  pazaud,  bo- 
zheshn,  release.) 
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i^'jy.  bozbi,  a  boat.  A. 
hogh,  a  joint  iu  wood, 

bauf,  a  pillow,  mattrass. 

^y>.  bokayZt,  (1)  to  bleat  as  a  goat ;  (2)  to  be  proud,  frisky, 

bolak,  a  tribe. 

y^^y.  bull,  beestings. 

boH,  speech. 

^Vjtyj  bohari,  sweeping.    Si.  buhari. 

^Uj!)^j  bohtar,  a  host,  entertainer. 

^_Sj^yi  bohari,  in  front. 

<J-^_j-J  bohal,  a  barren,  salt  mountain. 

»/.2>_7^  bohra,  a  vault,  cellar. 

bha,  s.  price.    Si.  baha.  bha-gira_9'7*,  to  buy, 

^••J  baha,  v.  the  River  Indus. 

bahaJ/mr,  brave,  a  hero. 

^^'•V:'  bhagya,  rich,  well  off.    Si.  bhdgyo. 

tj^ici  bihan,  a  filly. 
bhanda,  a  fold,  enclosure,  pen.    Si,  bhant^o. 

^^if'i  bahai,  sale. 
C-o-j-^  bhit,  a  wall.  Si, 

^^■^.J  bhatti,  a  kiln.  Si. 
bahar,  a  share.    P,  Bahar-khana^^/i,  to  deal,  divide. 

\^^j-\C>  baharkha,  the  month  of  Chait.    P.  bahar. 

'^j^.  h\\\\\'!xgh,  p.p.  bhuriif/ia,  to  be  crushed,  burst.    Si.  bhuranu 
yj^-^ifi  bihisht,  heaven.  P. 

y_j"(f-;  bholu,  monkey.  Si. 

^ijy-^.  bhorena_(///,  v.  to  break,  burst  (transitive).     Causal  of 

bhura_5'7i, 
Chham  h\iovQn&gh,  to  wink, 

Khond  bhorenay/i,  to  kneel, 

»_f  "^it-J  bhedi,  s.  the  ankle.    Si.  bhedi. 

4-  be,  pr.  without.  P. 
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4_  be-iman,  faithless. 

S^tJl  4-  be-adab,  rude, 

J—  be-aram,  uneasy. 

»»_sl«^j|  ̂   be-insaf,  unjust. 

c)-^'  tfL-  be-akul,  senseless. 

^i^'  ̂   be-akuli,  senselessness. 

•S'-jJ  ̂   be-phaJ^,  a  snake,  (lit.  witbont  feet). 

yjUj  4_  be-dihan,  thoughtless. 

^j'U*«  ̂   be-sanati,  useless. 
fiL-  be-sek,  weak. 

4—  be-shak,  doubtless. 

j^^^  ̂   be-shumar,  innumerable. 

4—  be-fahma,  unintelligible. 

)^  4-  be-kar,  unoccupied. 

4—  be-gunah,  innocent. 
4--  be-miyar,   )  ,  , 
^  1  shameless. 

^'tfi  4-  be-haya,  ) 

^  be-was,  helpless, 

j^-f  bai.  Imperative. 

l^i.      )  3rd  pers  sing,  f ut.    ̂ f  bia^^.    Cf.  Pashto  vL 
Li^i-i  hitli,   )    and  subjunctive,  I 

AJ-iJ  bi^^a.    Past  Part.  ^ 

jV,  hair,  revenge.    Bair-gira^/*,  to  take  revenge. 
bairi,  revenge,  enmity. 

berani,  harm,  damage, 

^^-f^  j-i"^  ber-khanay7«,  to  surround,  encompass, 

j^i"^  Jl;i^  bero-dea^'A,  to  turn  back. 
beri,  a  boat.  Si. 

*^  begah,  s.  evening.    Begaha,  in  the  evening.  P. 

1^}-^'  bilan,  s.  the  small  intestines. 
J^^  bel,  (1)  a  friend  ;  (2)  a  hoe.  Si. 

^^bA  bena^/j,  s.  honey.   Bena_5'7t-mahisk,  a  bee.    (Cf .  P.  angubin.) 
Paslito  gabina. 
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bing,  clog.    Bing,  the  Dog.  i.  e.,  the  middle  star  of  the 

three  forming  the  tail  of  Ursa  Major.    See  under  Gu- 

rand.    Buig-mahisk,  a  horsefly. 

(^[^■J  bewan,  wilderness,    P.  bayaban. 

•^^i-;  hiolch,  possible.    BioM-ne«,  impossible.    Noun  of  agency 
from  biay/j. 

hiagJi  v.  to  be,  become,  p.p.  hitJ/a. 

Biay/i-rava_9'7<,  p.p.  bi^/«o-shu^/«a,  to  become,  to  suffice. 

J^'^^i  patar,  a  hole  dug  for  roasting  meat  over. 
para,  hog-deer.  Si. 

^J^i  parat,  charge,  entrusting,  confidence.  Si. 

para,  quicksilver.  Si. 

'^^i  pad,  root.  Si. 

^^^i  pasna,  a  night  attack, 

t— pak,  clean.  P. 

j/'^i  pakra,  camel's  riding-saddle.    Si.  pakhiro. 
palo,  frost.  P. 

t^^'^^  palena_9'7«,  to  strain,  sift,  winnow. 

^Ks^lj  panjali,  yoke  (of  oxen).    Si.  panj. 
paina,  lower,  eastern.  P. 

pat,  s.  silk.  Si. 

pat,  s.  confidence,  trust, 

pat,  s.  a  bare  plain.  Si. 

^■♦^•^  patafa,  in  the  heat  of  the  sun. 

pital,  brass.  Si. 

patang,  s.  a  moth. 

■  patsakh,  oath.  Si. 

tj-fi  pacliul,  curtain  or  side  walls  of  a  Baloch  hut. 

=v  pu/i'Zit,  s.  the  Bhan  tree  (Pofi2«MSjE'i</>//r«i;/c«;.  Seephu/t7(t. 
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.ij-j  paraddav,  s.  ) 
■■  I  echo.    Si.  parlau. 

parla,  s.  ; 

^b^J  paiuta,  adj.  stale. 

^jl^j  pazaday^,  s.  a  step-son,  (husband's  son). 
i^^kJ^J  pashang,  s.  a  wild  man,  savage,  idiot. 

^■^^^  pashi,  s.  a  berry. 
j-^J  pakar,  adj .  necessary. 

palan,  camel  pack-saddle.  Panj. 

paliita,  curse. 

j^i'^'J  pali^7«a_9'7i,  s.  (p.  falita).    The  slow-match  of  a  matchlock. 

^"^^i  pinda^r/Zj,  to  beg.    Si.  pinanu. 

'^)'^H  pindo/i;/*,  beggar.    Noun  of  agency  from  pinda_i77<. 

jy^j  pa^iwar,  (also  much-pan  war),  the  Pleiades. 

jyi  por,  s.  a  flood. 

^J'v  piii'a^'^')     to  bury.    Si.  piiranu. 

'^••Jyi  poi'iyah,  wages.    Si.  porhyo. 
xJL^yi  post,  s.  poppy.    Post-doda,  poppy-heads. 

j^^j  posha^7«,  to  dress.  P. 

fH'*yv  poshenayZi,  to  clothe.    (Causal  of  poshay/^.) 

^_j.S^j  pogo/c^,  the  gullet. 
poh,  understanding.    (Pashto  poh.) 

poh-khana_^^,  v.  to  explain. 

ji.j.Jij.J  poh-biay/j,  v.  to  understand. 

i'-ifi  pha,  prep,  on,  upon,  among.   P.  ba.    Pashto.  pah.  Parsi  pa. 

Pha-wa^/ta??,  among  themselves. 

<i^-j^  -phidh,  s.  foot,  leg.    Demi-pha^?7«,  forefoot. 
Be-phac?7j,  footless  ;  a  snake. 

P.  pai.    Z.  padha.    Skr.  pada. 

pha(77^-a_9'7^,  to  arise. 

phaJ7«-phusht,  instep, 

y*!/     Vv  pha(77t-guzar,  shoes. 

^lif^'^^i  pha«Z7j-muchh,  ankle. 
pha(^7(S-murdau,  toe. 
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^^lij^^^i^  ])hadh-m\ivdan^ffJi,  toes. 

^iii^-J  \)h{idh-na\i,  shin. 

LS^^ti  pliaiM,  ring  worn  on  a  woman's  toe. 

^•^Vv  pliai^ay/j,  wheel. 

j\j  pbar,  leisure. 

cy;^vJ  pharat,  charge.    See  pdrat.  Si. 

jyj^^-j^  pharphuy/i,  a  tree,  (Tecoma  undulata). 

i^j^f^.  pbari,  last  year.    P.  par-sal. 

j'J^'ffi  pharez,  temperate.    P.  parhiz,  safe. 

\^  ̂Ifi  phash,  bare  ;  pliash-phac?^,  barefoot. 

phashan,  the  male  marMor.    P.  pazan. 

^ici  lihatjJi,  turban.  Met.  The  succession  to  a  cLiefship.   Si.  pag. 
pbawzdah,  fifteen.  P. 

j'-S^'-jJ  phaho,  hanging  ;  a  noose.  Si. 

J"kv^i  phiphar,  lungs,  lights.    Panj.  Si.  pbiphiru. 

phut,  hair. 

UsW^  phitkl,  alum.  Si. 

IJ^-j-J  phit,  prickly-heat, 

^*Vi  j)hutm',  original,  genuine,  thorough. 

C^v^  phita_9'7/,  to  turn  sour.    Si.  phitanu. 
phutak,  short,  stunted  ;  a  dwarf. 

*^if\i  phatrik,  a  bush,  (Qreiuia  popuUfolia.) 

'"^ifi  jihith,  father.    P.  pidar.    Pahl.  pid. 

Jijiti^-ii^Ki  phi^/i-phiru,  forefathers. 

phi#7<i,  other,  another.    (In  Kachi.) 

'-^^Vv  phu7^7^t.    See  puMt,  (Fopuhis  euplmitica). 

^S^lfi  phaji, 
'^sv^  phajya, 

^^"■^^■(fv  phajya-aray7<,  to  recognize, 
phado,  pocket. 

{^■''^Vv  phadea_(77/,  v.  p.p.  phada^7ia,  to  run. 

^•*d'^Vv  phadima,  adv.  behind. 

with,  in  company  with. 
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''^Vv  V^^c^^^&j  afterwards. 

^ha.dhi,  hinder,  coming  after, 

phar,  prep,  for,  on  account  of. 

^Vtl  phar,  a  wing,  feather.    P.  par. 

j-ifi  phur,  full.    P.  pur. 

I/V^  pahra,  watch,  guard. 

phuraf,  a  young  female  camel  up  to  3  years  old. 

Cr^Wa  pharamay/i,  to  deceive,  deceit. 

(i)j]/Vv  pahrawan,  long  coat.  Si. 

^[fti  ptrah,  broad.    P.  fara/c^. phraha.//,  U^^^^ 

US^yV^  phrahi,  ) 

ci'V'v'.^V^  pharchhe,  why  ?  on  what  account  ? 
Jjlfi  phurz,  tinder.    Si.  purdu. 

^i^j^j  phirishta^/j,  an  angel.    P.  firishta. 

t^J^i  phrusha^7<,   p.p.    phrushtha,    to    break,    burst  (intr.). 
Cf .  P.  fursudan. 

^^Jti  pharman,  command.    P.  farman. 

phurii,  a  moth. 

lJ>Vv  pburi,  a  musquito  or  sand-fly. 

*irvi  phroh,  grey. 

lJ>Vv  phuri,  a  drop.  Si. 

*^V^  phroh,  a  plant,  (Sagaretia  Theesans  ?) . 

t^i/Vv  phirena^/?,  v.  p.p.  phirentha,  to  throw,  cast.    Cf.  P.  para- 
nidan,  to  cause  to  fly. 

JVv  phur,  ashes. 

P'^l/vi  phizada/if/?,  step-son,  (husband's  son). 

f)^i  phazhm,  wool.    P.  pashm. 
phas,  a  sheep  or  goat.    Pashto  psah. 

phaso,  answer.    Pahl.  pasukho. 

phisphairi,  two  days  before  yesterday.    P.  pas  -)-  phairi  q.  v. 

^Tti  phusa_y7?,  a  son.    P.  pisar. 

^-""''S'v  phusht,  the  back.    P.  pusht. 
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^^■^1ri  phushti,  a  chaddar  or  sheet  for  wearing. 

t'^Vv  phasha^A,  v.  p.p.   phakka,   to   cook.     P.  pazidau  and 

H.  pakka. 

*— ̂ •w'Vi  ptaskk,  a  woman's  garment,  boddice. 
phakka,  (1)  ripe,  cooked  ;  (2)  a  boil.    H.  pakka. 

^  ji-f/j  phakki,  anything  reduced  to  powder,  and  taken  down  at  a 

gulp  with  water. 

^J^i  phagaray/j,  to  melt,  thaw. 

i^^^ti  ptagew,  early  in  the  morning.    P.  pagah,  dawn. 

tSyJ  phul,  a  flower.    Si.  Panj. 

jJ't'J  puhal,  a  bridge.    P.  pul. 

Vii-jityJ  phulat,  steel.    P.  pulad. 

ifvv  phulla_j'7i,  to  rob,  plunder,  p.p.  phulli^^a.    Si.  phuranu. 
•Ai^iyJ  phulkand,  sugar. 

^^ti  plia-lo,  direction,   way,   side.    Si.   palau,   edge,  border. 
Pashto,  ditto. 

l^yJ  phalwa,  in  a  direction. 

*J'^»v  phuluh,  nose-ring.    Si.  biilo. 

phalli,  section  of  a  tribe. 

^^ifi  pahli,  rib.    P.  pahlu. 

y^^j  phulli,  the  cap  of  a  gun. 

C^-^t»  phali^/ia^/i,  match  of  a  matchlock.    P.  palita  or  falita. 

•"^i^Vr!  plialit,  unclean.    P.  palid  or  paliz. 

^U*t^  phimbli,  eyelash.    Si.  pimbini. 

pahnad,  side,  dii'ection. 

d^Hv  pahnal,  flank. 

^^ti  phanch,  five.    P.  panj. 
phanjak,  one-fifth.    (The  share  of  plunder  due  to  a  chief.) 

»^-^Vv  phanjah,  fifty.    P.  panjan. 

ly^'^ti  pahnwal,  shepherd. 
y^^.  phini,  calf  of  leg.  Panj. 

J^ti  phancr,  curds,  cheese.    P.  panir. 

^  ̂i-*-^  phanerpuch,  rennet. 
8 
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'^Vt^  phawad,  a  mountain,  a  peak. 

K^tij'ti  phiipbi,  paternal  aunt.    Si.  H. 

. .  [  there,  tnitner. 
^ty^T^i  pliOf/ba?2,  ) 

^^d'^^'^VVv  phot77<a;t-demi,  the  common  white  bindweed. 
Jytii  pbor,  a  pipe  made  o£  clay,  or  a  leaf  of  phish,  Ghamcerops 

ritchieana,  twisted  spirally. 

phost,  poppy.    P.  post. 

trci  V^ogK  s-  chaff.    (C£.  P.  piik). 

»— ̂ "V;)  pbog,  s.  a  bush,  CalUgonum  polygonoides.    Si.  panj. 

y-Sj^ytt  pbogri,  s.  a  goat  given  as  wages  to  a  goatherd. 

pbol,  s.  search,  enquiiy,  demand.  Si. 

V»/^Vv  (J^t^  phol-phurs,  s.  questioning.    Si.  P. 

zi^T'  cJ^tv  pbol-khanay7«,  v.  to  ask,  demand. 
phola^A,  V.  to  search  for.    Si.  pholanu. 

'^^yki  pholoM,  V.  one  who  demands,  a  robber. 
^Jlr!  pbo?!z,  s.  nose.    (Cf.  Pashto,  pazah.    Brahoi,  bamas.) 

^''^-■4^  phedaray^,  v.  p.p.  phedashta,  to  show, 

'^itv  pbii^A,  s.  heel. 

^^^iV^^cU,       Uere,  hither, 
e)  '^H^  phet?/(a?z,  ) 

^''^it^  pheJ7(a_9'7/,  visible.    P.  paida, 
jy^^''^it;J  phef77ia_9'^e?J,  is  coming.    See  agh. 

1^^,  pbit772a_9'7i,  a  plant.    A  small  species  of  Eupliorhia  found  in 
the  southern  Sulaiman  hills, 

pbir,  s.  an  old  man ;  phirand,  an  old  woman  ;  adj.  old, 

P.  pir. 

pbir,  s.  the  jal  tree,  Salvadora  oleoides.  Si. 

iS)\;^.i({.  phairari,  adv,  the  year  before  last,    P.  pirar-sal, 

^ji^.  phiruk,  s.  grandfather. 

LJ>itv  phiri,  s.  old  age. 

i^jh/i  phairi,  adv.  the  day  before  yesterday.    P.  pari-roz. 

ji-V^  phisa_5'7;, 

^"-^tv  pbic/7ia_j'A, 
I  a  small  plant.    See  ̂ -H^ 
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pbish,  the  dwarf  palm,  Chamcerops  ritcJiieana. 

yj^iti  ptesh,  first,  before.    P.  pesh. 

t.S*^"t^  pheshi,  adj.  former,  first. 

'•■^^  phesha,  formerly,  first ;  pbesha,  bundainagh,  to  forestall 

t^Ti  phiy^,  fat,  grease.    P.  pih. 

^^^■ti  pbifal,  a  bush,  Daplitie  mucronata. 

%^  phila,  complete,  full,  perfect. 

J^'^bti  pbimaZ;  onion.    P.  pijaz. 

pbehay/i,  to  thrust ;  to  enter  forcibly.    Si.  pehanu, 

i_£t^  pliehi,  a  scaffold  (for  watching  crops).  Si. 

'^"^^■i  Y>ijadhaffJi,  a  footman.    P.  piyada. 
j-^H  pi^7iar,  a  short  grass  found  on  the  Sulaiman  lulls,  growing 

between  the  coarse  tufts  or  gasht. 

-c!;J  pech,  a  screw.  P. 

paidaish,  i^roduce.  P. 

(*^*"v  pai^^*am,  a  message.  P. 

T. 

tabidar,  obedient.    A.  P- 

^Jti^  taphurayZi,  v.  p.p.  taphuri#7«a,  to  stumble.    Si.  thabirjanu. 

taj,  a  cock's  comb. 
tir,  wire.  H. 

i^J^  tari,  clapping  of  hands.    Si.  tari. 

fi.J^  tazim,  reverence.  A. 

\^^^  tas,  cup.  (Rare.) 

^^^'^^  tak-khafay7(,  to  flinch,  shy  (of  a  horse). 

"i^*^^  talabala,  putting  off,  postponement.    Si.  talo. 
iiP^  talan,  a  push.    Talan  dea//7i,  to  push, 

talo,  the  palate.    Si.  taru«. 

tab,  odd  (in  numbers,  as  opposed  to  even). 

aaU'  t-'i],^^  inside. 

Ci^^^j'  tahnih,  true,  right,  correct. 



VOCABTJLAET.  [Extra  No. 

Li-*^-^^  tabiyat,  temper.  A. 

tapal,  post.    Si.  tapal. 

trath,  a  plant  (called  maitr  in  the  Derajat),  Anabasis 

multiflora. 

tran,  counsel, 

tirtha,  mad. 

trush,  harsh,  sour.    P.  tursh. 

taray 7i,  v.  p.p.  tara^/ia,  to  swim.    Si.  tarauu. 

tarka_5'^,  p  p.  tarka^72a,  to  cackle. 

<^^j^  trund,  cruel,  fierce,  passionate. 

y^^T^  tarhan,  a  young  camel. 
tri,  an  aunt  (paternal).    Panj.  Skr.  stri,  woman. 

l^^ljt-Sy  tri-zaMt,  a  cousin  (paternal  aunt's  son), 
trer,  dew.  Si. 

trit,  s.  bread  steeped  in  milk  or  soup. 

AiXi.->  tushna,  s.  frog. 

ta^/iar,  a  small  watercourse  on  low  hills. 

•  f    (•  \  tak-khafay^. ^  tap-khafay7*.  ) 

^  tikka,  swift,  sharp.  Si. 

t)-^  tal,  mole. 

talab,  pay.  A. 

tala^A,  V.  to  fry.    Si.  taranu. 

^>  tilH,  palm  of  hand  ;  sole  of  foot.    Panj.  tari 
tamakii,  tobacco. 

MJi^-oJ  tambela,  stable.  A. 

yif^  tumho,  a  plant,  Crotalaria  Burhia. 

tund,  maimed.    Si.  tudo. 

^^■^  tankh,  narrow.    P.  tang. 
tankh,  a  pass  through  a  defile,  P. 

*— ̂ ■'•^  tang,  girth  of  a  horse.  P. 

ting-deay7^,  to  drink  up. 

«— tung,  a  hole.    See  tong. 

j^^^  tanga_9'^,  to  hang.    Si.  tanganu. 
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^'y  tawdr,  voice,  call,  speech.  Si. 
tawan,  a  vessel  for  baking  bread.    P.  taba. 

jjly  tawan,  battle,  fight  (poet). 

^^•J  toba,  a  spring.  Panj. 

^'OP'  ̂   '^^P-  topu. 

tota,  parrot.  P. 

■^jJ  to7c7i,  a  valley  between  two  parallel  ridges,  a  path  through 
ditto. 

>^y^  tauM,  voice,  speech  ;  tau7c7j-tawar,  conversation. 
Jy^  tauzh,  adj.  bitter,  brackish. 

jy^  tauz/i,  s.  a  bush,  Salvadora  Persica. 

ioszgli,  V.    See  thosa_y7t. 

tosena_5'A,  v.    Causal  of  tosayA. 

»— 5y  tof,  cannon.    P.  T.  top. 

<Sj^  tufak,  gun,  matchlock.    P.  tufang. 

jj-^y  tawakkul,  dependence,  confidence.  A. 

t-^jy  tong,  hole.    See  tong, 
tha/t;/*,  leaf, 

thar,  dark.    P.  tar. 

t— tliiif,  lieat.    P.  tab. 

'— tihaf,  waterless.    (P.  tab,  low  and  ab,  water?), 

thafay/t,  oven.    P.  tabah. 

thashayA,  p.p.  tha/c/itha,  to  gallop  a  horse.    P.  taHtan, 
taz. 

thashi,  s.  gallopping ;  Galagh-thashi,  horse-racing. 

A^^yJ  thdla,  s.  a  company. 

eJ^-jJ  thaw,  which  ?  thango,  whither  ?  than-ranga,  how  ? 

fj^if^  than,  s.  a  pack-saddle. 

cjW''  thawwa«,  s.  damage. 

V— -^V'  thap,  wound. 
thar,  moist.    P.  tar. 

ifear.    P.  turs. thars,  ) 

t^V*  thursay/<,  v.  p.p.  thursi^/^a,  to  fear.    P.  tursidan. 
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"^y^tXf^  tliurso/c/?,  a  coward.    Verbal  noun  from  tbursay^. 

^XMj,^i  tbursaina^y^.    Causal  of  thursayA,  to  frighten. 

thara_9'/i,  to  return  ;  p.p.  thar^Aa ;  i\ia,va.qh-igh,  to  come  back. 

^y^hj-^^  throngal,  bail. 

tbarainay/i.    Causal  of  thzx's^gh,  to  give  back,  send  back. 
tbusi,  a  small  bird. 

VansagTi,  v.  p.p.  tbustba,  to  faint;  to  go  out  (of  a  lamp), 

^ji-^  tbasb,  an  adze.    P.  tasb. 
tbasbayZt,  v.  p.p.  tba/fZita,  to  run,  gallop.    Zend.  tacb. 

J-'^  tbay/iarsboz,  a  plant. 

i^jk^  tba_9'7«ard,  matting  made  of  tbe  leaves  of  the  pbisb,  (Cha- 
mcerops  ritcliiana).    Cf.  Pasbto  tay/^ar,  carpet, 

fc— *-(c^  fever,  beat.    P.  tap. 

tbafar,  an  axe.    P.  tabar. 

^>~^^  tbafayA,  to  become  hot. 
O-f*  thai,  a  valley,  an  alluvial  plain  surrounded  by  bills, 

t)-^'  thul,  a  fort. 

tahlang,  face  of  an  exposed  rock-stratum. 

j^^-if"^  thaltay/i,  V.  to  stammer. 
«-X<i.i^J  tablishk,  broken  edge  of  an  exposed  rock-stratum. 

(»-^  tham,  ambush.  Si. 
Tham-biagb,  to  lie  in  wait. 

^•^^1^  tubmat,  slander.  A. 

tbun,  thirst. 

^^•^  thanaM,  thin,  fine. 
thango,  gold.    P.  tanka,  tanga. 

tbuni,  thirsty. 

than,  \  thou,  2nd  pers.  pronoun  sing.  nom.    P.  tii.  Pasb- 

tba,    j     to,  tab. 

thoi-a,  quarter  (in  fighting).  Si. 

C">v'  thosai77«,  v.  p.p.  thosta  (causal  of  tliusaj/i),  to  extinguish, 

put  out. 
^[^V^  thola_^^,  jackal. 
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J*'^  tW*  tholay^-kunar,  a  bush,  Zizyplius  oxyphylla. 

(•jy  thorn,  garlic.    Si.  Panj.    Ar.  f>y 

\^-^  thi,  other,  another. 
Thi-bare,  another  time,  again. 

Thi-roshe,  another  day. 

Thi-kase,  some  one  else. 

Thi-banga,  day  after  to-morrow. 

Thi-hande,  somewhere  else. 

Thi-sal,  next  year. 

j^.if^  thir,  bullet,  arrow ;  thir-jana_y7i,  to  shoot.    P.  tir. 

v^<^jhi(^  thlr-dan,  a  bullet-pouch. 

^        thira_(77i,  horse's  nose-bag. 
C^V"*  the_5'^,  sharp,  swift. 

Iheglmi,  "  swift  water,"  name  of  a  stream, 
they/d,  all. 

iJ'if'  thfJ,  age  (used  of  animals), 
thelay/i,  eyeball, 

theway/iew,  all,  the  whole, 

thih,  a  slave  (male), 

'^■^^i-'  tlrband,  the  constellation  Orion. 

jt^  tez,  sharp.  P. 

^jh'  tezhay/i,  a  melon. 
tezhay^i-khoh,  a  hone,  whetstone, 

telaw,  a  push,  shove.    Si.  thelho. 

TelaJi  dea_5'7«,  to  push. 

T. 

^■^J  tubi,  advice.  Si. 

ji'  tapur,  felt,  namda.  Si. 

^I;-*  trama,  copper.    Si.  tramo. 

y  trapa^/j,  to  di-op,  drip. 
trima^//,  to  drip.    Si.  trimanu. 

■J'y'^'y  trimu-iif,  dripping  well,  or  small  waterfall. 
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traka^^,  to  burst  (used  of  boils). 

J^'^ijsj^  troredar,  a  firelock, 
tilii,  a  bell. 

^Jk^o  tindini,  firefly.  Si. 

tobi,  dive.    See  tubi. 

Tobi  deaffh,  to  dive, 

topu,  hat.    Si.  topu. 

tond,  turban,  met.  a  great  man. 

^•*^->  tong,  a  hole.    Si.  tungu. 

thahina_^A,  to  make,  construct.    Si.  tbahanu, 

jilc'  ther,  a  mountain  peak.  Panj, 
thithal,  female  ravine  deer. 

^it*  thila_9'^,  eyeball. 

^■>>4'  tituna,  the  bulbul. 

ji^.^^  titihar,  the  sand-piper,  Trmga  goensis. 

^  J. 
jabah,  quiver, 

jar,  net.    Si.  jaru. 

jar,  twins.    Si.  jaro. 

^j^yuX^  jasus,  spy.  A. 

C     jay^,  V.  p.p.  jai^^a,  to  chew. 

^^'•T^  jagrii,  watch.    Si  jagii. 

Jagrii  dara^j'^,  to  keep  watch. 

I'^T'  jam,  chief.  Si. 

si}^  jan,  body.    P.  jan,  life. 

jan-jebho,  body  armour. 

jan-sho(Z7«a^7/,  to  bathe, 

jan-khanay/i,  to  dress. 

tyt>\.^  jangoh,  arms  and  armour,  when  girt  on  the  body. 

Jy^^^  jauwar,  domestic  animals.  P. 

jahil,  lower,  east.    See  jahl. 

jj^^^  jaizo,  promise,  engagement.    A.  jaiz. 
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'-^T^  jat,  camel-driver.  Si. 

jt^r^  jathir,  millstone.    Si.  jandru. 
jaif/ia,  p.p.  of  janay^. 

''-^^'^  ju/cZft,  scabbard  of  a  sword. 
Ci^^ifw  ju/c/it,  adj.  even  (in  numbers,  as  opposed  to  odd).  Pashto 

juMt. 
j-r^  jar,  clothes,  dress. 

S'^i/-?'  jarida,  a  poor  man,  pauper. 

^  }^  juzay/i,  to  go,  move. 
gama  juza^A,  to  walk  (of  a  horse). 

^>/T^  juzo7c7».    Verbal  noun  from  juza^j"/*,  moving,  the  pulse, 
•^^-^^f  jist,  zinc.  P. 

tJ'^*r^  jay/tdal,  s.  a  Jat, 

jay^dali,  s.  the  language  of  the  Jats,  viz.,  Panjabi  or  Sindbi, 

jay^ar,  liver.    P.  jigar. 

*>^*?'  juft,  a  pair.  ■ 

julah, 

*^^7>-  juloh, 

julgav,  a  crowd. 

1.6^  juma,  Friday.    Ar.  jum'ah. 

l'^*'?-  jamara,  everlastingly.    Si.  jamar. 

junib,  moving,  shaking, 

jumla,  collection,  total,  amount.  Ar, 

jan,  s.  woman.    P.  zan. 

jan-gal,  a  band  of  women. 

.    jannat,    )  j^gg^^en.  Ar. 
O-^^f-  jantal,  ) 

/v'-^f"  janthir, 

an  attack.    Si.  julah. 

a  mill,  millstone.    Si.  jandru. 

J'^^^  jandar,  ' 
jind,  self,  oneself.  Si. 

wa^M  jindey7«e?z,  one's  own. 
f janai77<,  v.  p.p.  ja^7«a,  to  strike.    P.  zadan,  zan. 

tari  janay7/,  to  clap  hands, 

chapol  janay/i,  to  slap. 
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dapura  jana_5'7«,  to  stamp, 

di_^/jar  janay/i,  to  dig. 

dafa  jana_9'^,  to  boast, 
dak  janay/i,  to  solder, 

dag  jana_<77»,  to  rob  on  the  highway, 

dil  iana_9'^,  to  vomit, 
dang  jana^/*,  to  sting, 

tufak  janay/i,  to  shoot, 

khatr  jcinaffJi,  to  breach  a  wall. 

\&dh^gli  janaj//?,  to  kick, 

sinda  janay/i,  to  whistle. 
tau/cA  to  cry  out. 

goglivk  iana_^7*,  to  snore, 

chap  janay/*,  to  clap  hands, 

gwankh  ̂ &ns.gli,  to  call  out. 

^.Xii*.  jinkh,     )  s.  a  daughter.    Dim.  of  jan.    Cf.  Pashto  jinai, 

janikh,    )  jinakai. 

t-^-Vf  jang,  s.  war.    P.  jung-bila,  a  medal. 

jo,  s.  a  stream,  canal.    Pehl.  joi.    P.  jiiL 

syah  jo,  a  perennial  stream, 

jau,  s.  barley.  P. 

S^lj-T*  jawab,  s.  answer.  A. 

j'j"^  jawar,  s.  a  pair,  yoke  of  oxen  mate.  Hind. 

is/^y^  jawaiw,  good, 
^^i-^'j'f^  jawaniya,  adv.  well. 

i3j"=>-  jo^Z7^,  a  man,  warrior. 

jj-T^  jor,  adj.  well,  strong,  in  health.    Si.  joru. 

jaur,  poison, 

Jy'^  jaur,  the  oleander,  Neriiim  oderum. 

yjy~^  jozho,  a  small  fly. 
joragh, 

5^5,1^'^  jorainay^, 

t^'^  \°9^'^  yoke.    Si.  jog. 

jiifa,  avarice,  usury,  A.    Si.  jyafa. 

( to  make,  construct,    Si.  ioranu. 
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jufa/fc'/ior,  a  usurer. 

jogin,  a  wooden  mortar  for  cleaning  corn. 

J^'^e/^^'^  joginclar,  stick  or  postal  for  ditto. 

J^T^  jiil,  a  large  bag. 

viJ^*^^'  jauhan,  a  heap  of  corn  at  harvest.  P. 

L^^^t'?"  jhiiti,  a  peep.  Si. 

jahar,  s.  a  flock  of  birds.    Si.  jhari. 

J^t^  jahaz,  a  ship.  P. 

jihan,  the  world. 

deha  jihana,  in  the  whole  world. 

tyt^  jhapa_(77«,  to  toss  up.    Si.  jhapanu. 

jhatkay/t,  to  sob.    (Cf.  Si.  jhatko,  a  fit  of  passion.) 

j^s^  jhur,  clouds.    Si.  jhuru. 
jhari,  of  more  than  one  colour. 

tmS-if^  jhag,  foam,  scum,  froth,  bubbles.  Si. 

iSt^  jhul,  carpet.  Si. 

O-f?'  juhul,  deep. 

(J-f?-  jabl,  low. 

^■7^  jahia,  below. 

Jj''.  (J-Vt^  jahl-burz,  ups  and  downs,  inequalities, 

jhalli,  a  pankha.  Si. 

j^V?"  jtian,  small  bird  (snipe?) 

ItViys^  jhanda,  a  flag.  Si. 

]/iV?'  jhera,  a  quaiTel,    Si.  jhero. 

jebho,  s.  armour, 

jait,  camel-saddle, 

jedi cjy^if^  jediri 

'^9-  ji'i^^*,  s.  pasture. 

t""^  jiy/*,  s.  bowstring.    P.  zih.    Pushto,  jai.     Si.  jihu. 

^  Ch. 
r:'^*-  chabar,  short  grass. 

chilp  jaua_i77(,  to  clap  hands. 

(£.)  a  companion,  associate. 
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J^Aa.  chapol  janay/i,  to  slap, 
t^li^  chkth,  a  well.    P.  chah. 

charayA,  v.  p.p.  chari^/ia,  to  look  out,  spy. 

\^J^^  chari,  a  guide,  spy.  Si. 

utJV  chari  ascent,    Si.  charhi. 

I  (^f-  chak-dea_9'7;,  to  split,  rip  up.  P. 

•^ji^-^-  cLaut,  threshold.    Si.  chau?zthi. 

*t^?"  chabha,  sandals. 

■Y'  chup  khanay/j,  to  be  quiet.  Si. 

(-^-'^  chap,  left.  P. 

chap-dust,  left  hand.  P. 

chap-chot,  crooked, 

chaprui,  an  English  rupee, 

^^i*-  chapi,  adj.  left,  sinister,  unlucky. 

Ci-"*-  chit,  woman's  petticoat, 

chat,  roof.  H. 

^i-^^ia.  ehata  khanay/^,  to  grasp,  catch  hold  of  with  the  arms. 

y-'S'  chitar,  matting. 

chata_9'/?,  p.p.  chatf/«a,  to  lick.    Si.  Cbatanu.    Lab  chata_^7i, 
to  flash  in  the  pan. 

chati,  s.  a  fine.  Si. 

J1r^'^  chachho,  how  ? 
char,  a  path  hemmed  in  by  precipices  on  each  side, 

chur,  a  small  hill  torrent. 

'^j^  charp,  adj.  fat.  P. 

^ij^  charpi,  s.  fat,  grease. 

charaz,  the  houbara,  (otis  lioiibara).  P. 

^  7^  chara_9^^,  to  wander,  go  about.    Si.  charanu. 

«— ̂ -^^  chiring,  s.  a  spark.    Si.  chinig. 

jj-^  charo,  merely,  only. 

XjJ'^  charoi-A,  wanderer,  vagabond. 
^■5^  chirra,  shot. 

charaiua,^/*,  to  watch  cattle,  to  graze.    Causal  of  charay^. 
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t_r/?'  chari,  madman. 

^jf-  eha.ra,ffh,  to  ascend,  climb.    SI.  charhanu. 

^■cXiK^  chushma,  a  spring.    P.  chashma. 

chishay^,  p.p.  chisbaif/ja,  to  sneeze. 

ij*^  cbi_9'^ird,  tbe  babul  busb,  (Acacia  Jacqiiemontii). 
ehuffJial,  a  spy. 

iJ-*^  chayAal  deayA,  to  tbrow  away. 

j^^^  cbiktar,  )  bow  mucb  ?    How  many  ?    (Probably  for  cbi 

cbikar,    i  qadr). 
cbikay/(,  to  pull,  drag.    Si.  cbbikanu. 

cbukay/i,  to  kiss. 

^^f-  cbukb,  a  cbild. 

K-fJJ-f- '■■tZ-f-  cbukbcbori,  cbildren. 

^tt^^  cbakba,  on,  upon. 

cbaga,  testing.    Cbaga-halwar,  a  laugbing  matter, 
cbil,  forty.    P.  ebihal. 

^^■J'  cbillayZ*,  to  peel,  scrape.    P.  cbalidan. 

j^A.  cbillur,  peel,  bark,  scales. 

^^^^  chilkayA,  to  sbine,  glitter.    Si.  chilkanu. 
ch&lgndhaffJi,  bat. 

cbulumb,  s.  earring.    (Cf.  Si.  cbumbuUi. ) 

j-V  cbalo,  s.  a  ring.    Si.  cbbalo, 
*— cbamb,  a  sj^ring. 

cbambaray/i,  V.  p.p.  cbambari^fe,  to  spring  upon.    Si.  cbam- 
baranu. 

cbambo,  ball  of  foot,  claw.  Si. 

cbamra,  bat.    Si.  cbamiro. 

j*-?-  cbamay7<,  a  spring,  fountain.    P.  cbasluna.   See  cbbamay/i. 
^■^^  cbana,  opinion.    (Cf.  P.  cbanidan.)    Mam  cbana,  in  my 

opinion. 

y^^*^  cbinjii,  crowbar. 
cbund,  ).,„,, 

I    •  >  point  or  tbe  compass, chundra, ) 

cbinay/^,  p.p.  cbi//ia,  to  pick  up,  gather,  collect.    P.  chidan. 
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^-^j-  chang,  banjo  or  guitar.  B. 

Oj-»-  chot,  adj.  crooked,  bent, 

Chot  khana_5'7«,  to  bend,  tr. 

Chot  hit^gli,  to  bend,  intr. 

Cbot  cbham,  squinting, 

yj-t"  cboto,  a  horse-fly. 
chawa,  jest. 

jr'^y^  chawagar,  jester.     ■  - 
ehuch,  little  finger.    Si.  chich. 

J'tiy^  chaupher,  I'ound. 
choro,  boy.  Panj. 

ufj^^  chori,  orphan.    Si.  chhoro. 

chiiri,  chicken. 

^'^^  chofa_5r^,  v.  p.p.  chofi^/ia,  to  pound,  thump.    (C£.  P.  koftan). 
'^V*-  chha^/t,  a  well.    P.  chah.    Z.  chittha,  pit. 

chih,  what  ? 

chhil,  forty.    P.  cbihal. 

chhilav,  cold  weather  (Jan.  Feb.). 

chham,  the  eye.    P.  chashm. 

chham  bhorainay^,  to  wink, 

chham  phusht,  eyelid. 

^J-t^  chhatar,  s.  joke. 
chi  for  t^'^^  hechi,  anything.  P. 

chi,  s.  a  thing  ;  chie-chie,  somewhat. 

J^i^  chyar,  four  ;  yake  ehyar,  fourfold.    P.  chahar. 

chyar  gist,  80  ;  chyar  kund,  four-couered. 
chyar  gist  dah,  90. 

chyar  pha(/A,  £oor-£ooted. 

liii;^*-  chyardah,  fourteen. 

chyarami,  fourth. 

j^^^  chebar,  news. 

j]  chit  avRffh,  to  be  crushed.    Si.  chitaranu. 

^if-  cheta^h,  to  repair,  mend.    Si.  chetanu. 
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^  chedJiaffh,  a  cairn  erected  to  commemorate  any  notable  event. 

j^^if-  cliiklo,  a  little. 

<-^J^^  Mazg,  dirt. 

^_j;J  <— ̂ jli^  Mazg-barokli,  sweeper. 
^j^^  kJfdzgo,  dirty. 

^7;an,  chief.    See  Han. 

yjldjli>-  ̂ /iandan,  family. 

i^^iSi^  7i;7ndmat  or  Hizmat,  service. 

j-^  Jchar,  a  donkey  (female). 

lS^^j-^j^  JcJ/nYgoshk,  a  hare. 

-^j^  Zc/iarch,  expenses. 
JcJiamis,  Thursday. 

^iSxs^  /fZianday/i,  p.p.  7c7iandi^7ia,  to  laugh.    Su  khanda^^, 

A-'Aoja,  eunuch. 
*  ■ 

\J^j-^  7f7msh,  happy.    See  wash. 

^  Tchushi,  happiness. 

0  D. 

K^'iJ  dapura  jma(/Ji,  to  stamp.    Si.  daphora. 
Ji^xi  olj  daY7/gipt,  dealings, 

dar,  wood. 

^j'li  dara^7;,  v.  p.p.  dashta,  to  have,  hold,  hold  in. 
dashtiya  quietly' !    P.  dashtan,  dar. 

jj^^lti  das,  a  grass-knife;  sickle, 
clij  dacrh,  ) 
S        °        >  brand,  spots,  blemishes.  P. 

^UIO  da_y7;a?J,  ) 

^'J  dala,  thick. 

yjti  dan,  corn.    P.  dana. 
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^'■i  dana, 

tj.i.i]<i  dankoh, 

^M'^  dani,  >  until,  up  till,  till  when.    (Of.  Si.  dani,  time.) 

^^Ij.JilJ  dahanthi, 

^^i^'iJ  dain,  J 
^.Sj'iS  dahn,  complaint.    Si.  danh. 

dai,  nurse.  P. 

daima,  for  ever.  A. 

j-^'^I'i  dawagar,  s.  champion. 
dathan,  s.  tooth.    P.  dandan. 

dathan-dor,  toothache. 

dUcJi,  s.  spindle.    P.  duk. 

^liJ  AxdliRgli,  p.p.  daMta,  to  brand. 
Jii  dar,  prep,  out,  outside.    (P.  dar,  door.) 

^  y.  J'^  dar-baray/i,  to  defend. 
ift^S  )i>  dar-khaf az/Zi,  ,  , *^  '  to  come  out. 

ey)^  dar-ravai7^  ) .\  >  to  escape. 
^a.**^i3  dar-shafayA,  ) 

i^X')'^  dar-khana_y7j,  to  put  out,  expel. 

^j^Jii  dar-saray^,  to  protect. 

^  ̂iv*^  dargezhay/i,  to  look  out. 
dara,  adv.  outside. 

'}^J'^  dra7c7(,  s.  vine.    Si.  drakh. 

J^j<i  drazh,  adj.  long.    P.  daraz. 
•^O'lt^i  drazhidh,   )  , 
,  }  s.  length, 

i^J'J-i  drazhi,  ) 
»t''^  durah,  well,  in  health. 

^^al^j  durahi,  health. 

dai'ahiya,  a  promise. 

j'^  durr,  good,  excellent. 

J<i  durr,  an  earring  worn  in  the  lobe  of  the  ear  (P.  durr,  pearl), 

j^^ti  dirjay/;,  see  dina_y7(,  to  burst. 
•^•^  dard,  pain.  P. 
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73 drust,  all,  the  whole.    (Pashto  drast.) 

^^(3  di'isha_(7A,  p.p.  drishtha,  to  bite. 

^j'^  drushay/i,  p.p.  drushtha,  to  grind. 

Ov'^'i  darashk,  tree.    P.  diraA.7it. 

diragh.    See  diiiay/?-,  to  tear.    P.  daridan. 

yJ^J"^  darman,  s.  medicine,  spirits,  gunpowder.    P.  daru,  darman. 

^yj'^  dmnzaffh,  to  go  swiftly  (poet), 

drang,  precipice. 

drosham,  front,  foremost  part,  shape,  countenance. 

^JJ;"^  droy/i,  false.  P. 
droy/t-banday^,  to  lie. 

droy/e-bando/cA,  liar. 

'^h  ̂})<^  droy/tvand,  lying,  deceit. 

iSjj'i  droh,  false.  Si. 

*j<i  drub,  all. 

^jl.J&)0  druham,  pistol. 

darri,  out,  outwards. 

[J^ij<^  dris,  a  Baloeh  dance,  at  weddings,  and  also  (called  jhamar,) 

rejoicings,  accompained  with  shouting  or  groaning. 

^^ij<3  drin,  rainbow. 

ji^  duz,  thief.    P.  duzd. 

^  j"^  duza^h,  to  steal.  P. 
»  T  \j Jii  daz-wag,  bridle.    (For  dasfc-wag.) 

j'i  duzwahi,  friendship. 

duzi,  theft.  P. 

)'<i  dazhak,  s.  a  snipe. 

^J''J'^  duzhman,  enemy.    P.  dushman. 
Cf.  Zend,  duzh,  in  duzhda,  evil,  &c. 

duzhmani,  enmity.  P. 

i-^**''^  dast,  s.  hand.  P. 
dast-ay/;,  ) 

)  to  get,  obtain,  come  to  hand. dast-kbalayA!,  ) 

dast-liiinay/i,  to  toucli. 

dast-latli,  walking-stick. 
dast-Zt/iatt,  signature. 

10 
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dasta_9'/^,  handle.    P.  dasta. 

jyX^d  dastiir,  custom.  P. 

^^^<^  dasbt,  a  barren  plain  or  tableland.  P. 

du'a,  prayer.  A. 

ne/c/i-du'a,  blessing, 

bad -du'a,  curse, 

diy/iar,  land,  ground,  level  country.    P.  dihar. 

diy/iar-wazba,  landlord. 

di_5'/;ar-jana_$'/i,  to  dig  the  ground. 
'■^  daf,  s.  mouth. 

daf-jana^f^/i,  to  boast. 

da£-daragh,  to  be  silent, 
dafa-dar  !  be  silent ! 

j^si,  dafar, dawar, 

tiiJ  daftar, 

j^^iii  davtar, 
dafsar,  cover,  lid. 

K=S<^  dak,  join,  mending, 

j^'?'  u£J»3  dakjana_5f^,  to  solder. 

dukb,  needle's  eye. 
dukh,  trouble.  Si. 

'•iv^ii  dukhya,  with  difficulty, 

dag,  road.    Si.  dagu. 

dag-iana_(7/!,  to  rob  on  the  highway, 

^^li  duggav,  s.  eagle. 

(Jj  dil,  s.  heart,  zeal.  P. 

dil-jana_9'/^,  to  retch. 
dil-shu/Za,  retching, 

dil-gir,  sorrowful, 

dalay/i,  s.  boiled  rice. 

jo^jJ^XIj  dalko-dea_(77*,  to  threaten. 

j^>^  dillo,  an  earthenpot,  ghara.    Si.  dilo. 

Sr"'*'^  dumb,  tail,    P.  dum. 

mazar-dumb,  tiger's-tail  (a  plant). 

I  mouthful. bard.  P. 
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jjiJ^'^'ii  dambiro,  a  Balocli  banjo  or  guitar. 

^»)•■^'*<^  dambul,  a  cairn  erected  in  irony  to  commemorate  a  shame- 
ful action.  P. 

yjJ  dan,  a  tax  levied  by  Baloch  chiefs.    See  dan. 

danajibara,  till  then, 

jjti  dina_5'/i,  ̂  

^jd  diva(^h,    >  p.p.  dirtha,  to  tear.    P.  daridan,  din. 

jo^^J  dirjay/^,  ) 

J-jj  daraz,  dust.    (Cf.  Si.  daj.) 

^Xxii)  danikar,  till  now. 

dunya,  the  world,  people.  A. 

J  J  do,  two.  P. 

^-^•^i^.jJ  do-gist,  forty.    See  chil. 

jb^S  dawar.    See  dafar. 

dwazdah,  twelve.  P. 

"li/ljJ  dwazdami,  twelfth, 

dobar,  the  chest. 

{j]/'ij<i  dobaran,  twice. 

j'ji^  davtar,  bard,  reciter  of  genealogies.    P.  daftar. 

_  dathan-dor,  tooth-ache. 
jji^  dor,  pain. laf-dor,  belly-ache. 

J)"^  daur,  rich. 

^Jj>^  dora,  double.    Si.  duhuro. 

doro7c7i,  ill,  in  trouble  or  pain. 

'T-Jj'^  doza^7^,  ) 
...  }  hell.   P.  doza/c/t.   Z.  duzhawha.    Pashto  dozha^Z*. 

t^j"  dozhi,  ) 

k^-jJ  dost,  friend.  P. 

j^/Xji5  doshay/^,  p.p.  dokhtha,  to  sew.  P. 

^^^j"^  doshay/i,  p.p.  dushtha,  to  milk.  P. 

y^^jd  doshi,  last  night.  P. 

^i"^  dot/Ji,  p.p.  doi!Z!a,  to  fetch  water. 

ti/Jj^j'^  doy/an,  pregnant. 
daulat,  wealth.  A. 
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iJiA-^^)<^  dumandil,  with  two  turbans,  i.  e.,  a  man  of  distiuction. 

c/>-*^'^  diihoJi,  smoke.  Si. 

dah,  ten.  P. 

^j^^ii  dihan,  thought,  consideration.    Si.  dhyana, 

dhak,  hurt,  injury.    Si.  dhaku. 

dahay/*,  to  get,  touch, 

dhul,  drum.    Panj.  dhol. 

dahmi,  tenth, 

dhing,  powerful. 

j_y*ti  dhiir,  dust.    Si,  dhiiri. 

^^j-^"^  dahiis,  bastard,  a  term  of  abuse. 
IjJ^Jbii  dhiiliya,  dust.  Si. 

tJ"*^  di,  also.    Di — di.    Both — and. 
»--^i<5  deb,  thumb. 

j\-^>d  di^Alo,  mist.    (P.  diid,  smoke.) 

dikh,  spindle.    P.  duk. 

t^dJ  dedh,  an  earthen  pot.    See  dez. 

^''^.J  didkav, 

<^}^iiS  didokh,  eyeball. 
ji.>i  dir,  far,  apart,  separate.    P.  dur. 

dir-zana*//*,  far-seeing,  wise. 

jiii  der,  while,  time.    P.  der. 

^^T.*^  dez,  pot. 

]^:;«5  de_5r/a'a.,  large  pot.  P. 
^.li  dem,  face.    P.  adima.    Z.  daems. 

^iii  dema,  before,  in  front. 

dim,  back. 

W.«3  dima,  behind. 

^.•^  deh,  country,  land,  tract,  territory.    Si.  dehu.    P.  deb. 
Z.  da?iha.    Skr.  de^a. 

^■."^  deay//,  v.  p.p.  dadia,,  to  give.    P.  dadan. 

dem-dea_^7/,  to  send, 

drik-deay/i,  to  leap. 

sight.    P.  didar,  did. 

1 



frog.    Si.  dedaru. 

1880.1  TOCAEtTLART.  77 

ilnffh-ieiiffh,  to  let  go. 
sar-deay/i,  to  send  away, 

gon-deay/*,  to  accompany. 

mm-deaffh,  to  apply, 

mokal-dea^jr/j,  to  dismiss. 

3  p. 

yli5  dato,  dust. 
,  dachi,  a  female  camel.  Si. 

(_r'^''^  dadi,  grandmother.  Si. 

^y^i  kji'tili^  dadepotre,  descendants  o£  the  same  ancestor.  Si. 

tij'i3  dan,  desert. 

dandali,  a  winnowing-sieve. 

y^^l*^  dani,  time,  a  certain  time.  Si. 
Ji'"^  dah,  alarm,  war  news.  Si. 
^3  did, 

J^i  didar, 

^i3t5  daddav,  pony,  nag.    Si.  dradro. 

j-^'<^  dratta_y7f,  v.,  p.p.  drattai/a,  to  fall.   Si.  drahanu,  p.p.  dratho. 

i^ji^  drik,  jump,  spring. 

^ji^  drika^^-Zi,  to  jump, 

^►j'^^'^  drakan,  carpenter.    Si.  drakhanu. 

^^iS  dvagaffh,  to  canter.    (Si.  drak). 

^JJ'^  droh,  falsehood,  lie.  Si. 

^^}J'^  droha,  false,  dishonest. 

dasaffh,  v.,  p.p.  dasa/7ia,  to  show,  point  out.    Si.  dasanu. 

ij^*^  dukal,  dearth,  famine.    Si.  dukaru. 

^t^"^  digh,  pice,  copper  coin, 

e,'^  dan,  by  force,  violently.    Si.  danu. 

Jytv^*^  clanphiir,  a  forcible  contribution. 

jji^ji^  daudwar,  a  tooth-brush. 

«— ̂ -'^  dang,  sting.    Si.  dangu. 

(lang-jana//7i,  to  sting. 

)(3ji5  doda,  popi^y-heads. 
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'^y'^  dod,  framework,  bones.  Panj. 

husbkew  dod,  a  dry  skel3ton. 

jj<^  dor,  a  pond.    Si.  dboro. 

J,;*^  dol,  a  bucket.    Si.  dolu. 

^^•^  daula,  the  forearna.    Si.  doro. 

^^j<^  dolo,  cooked. 

dolo  bia_$r7«,  to  be  crooked. 

I  bard,  minstrel.  Si. i^^^d  domb, ) 

dombani-a£,         )  mirage  (connected  with  a  legend 

domb-khushta^7«,  )     of  a  minstrel's  death). 

dong,  bottle. 

^>j^  dunga,  deep.  Panj. 

iS;*^  dob,  sin,  offence.    Si.  dohu. 

^_S}^  doi,  spoon.  Si. 

'^jAJiiii  dhaburay/j,  p  p.  dhaburtha,  to  stumb. 
^  dhal,  shield.    Si.  Panj. 

fj^^^  dhakan,  cover.  Si. 

^)>^S!d  dhakani,  knee-pan.    Si.  dhakini. 
dhiind,  skeleton.  Si. 

dhing,  crane. 

^>^:.^  didar,  muscles,  biceps. 

ji*^  der,  husband's  younger  brother.    Si.  deru. 
V.*^  dir  ) 

}  body,  form,  shape.    Si.  dilu. Jh-y  dil,  ) 

delhii,  fruit  of  the  khaler  {capparis  apliylhi).    Si.  delho. 

j'V^*:!'^  dembhii,  wasp.  Si. 

dio,  lamp.    Si.  dio. 

yi(:.'^  dihav,  leopard. 

E. 

y^^'^  raclii,  camel-driver, 
bj/)  raza,  painter. 
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O^-'j  rast,  true.  P. 

^J.«l^  rasti,  truth.  P. 

•"^b  rak,  cheek-bone, 

cj';  ran,  tliigh.  P. 

t]j  rah,  road.  P. 
rahdi,  fate,  death. 

\j}^^J  rahzan,  head  o£  a  band  of  robbers.  P. 

«-^i>I^  rabak,  cultivator.  Panj. 

rabb,  God.  A. 

^^iJ  rapta,  p  p.  of  vavaffh,  used  in  the  sense  of  began,  begun  ;  its 
place  in  the  meaning  went,  gone  being  supplied  by 
shu^/;a.  P. 

Ax^^j  ri/fZita,  p.p.  of  risha_9'7».    q.  v. 
rid,  f.  sheep  (small- tailed).    Si.  ridh. 

YR(Uiaijh,  p.p.  rastha,  to  tear  up  the  ground. 

^•^J  v&dJiaf/h,  to  be  beaten,  to  lose  (in  war  or  play). 

^"^J  rndha^Ji,  v.  p.p.  rustha,  to  grow,  germinate,  spring  up 
mount.    P.  rustan. 

^ijj  razainayA,  p.p.  razaiutha,  to  make. 

ras,  juice,  sap.    Si.  rasu. 

j'^^j  rastar,  wild  beasts,  game. 
syahew  rastar,  wild  swine, 

rasay//.,  p.p.  rasi^Zia,  to  arrive.    P.  rasidan. 

rasainay/t.    Causal  of  rasaj?/*. 
rashk,  lice. 

^  va.gh,  pulse.    P.  rag,  vein. 

C^^J  va.ghim,  collection  of  clouds,  threatening  weather. 
J^J  raftar,  paces.  P. 

rakh,  s.  lip. 

^^^^J  rikeb,  stirrup.    P.  rikab. 

»— ̂   rag,  vein,  pulse.    See  vugh. 

rug,  precipice. 

Vi\.\i\jh,  to  mix,  join.    Si.  ralauu. 
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rumb,  a  run. 

rumb  ziv&gh,  to  run,  hurry. 

^■^J  rumba,y7«,  to  run  away,  gallop,  race  (ou  foot). 
ramba,  chisel.    Si.  rambo. 

^\/CJ  rumal,  towel.  P. 

rama_5'/i,  flock  of  goats.    P.  ramah. 

cjj  ran,  married  woman.    Panj.  rand. 

'^^j  rand,  track,  path.    Si.  randu. 
sar-rand,  comb, 

randay/j,  to  comb,  part  the  hair. 

runay/i,  p.p.  rutha,  to  reap.    Cf.  Pashto,  ravdal.    Skr.  lu. 

fij  ro,  contracted  from  voth,  3rd  per.  aor.  of  v&Y&gh,  will  go 

goes,  may  go. 

}j  ro,  contraction  for  rosh,  day,  sun. 

har-ro,  every  day,  always, 

ro-taf,  heat  of  sun,  glare. 

^-^■^ti))  rophask,  s.  a  fox  (uncommon).    P.  riibah. 

tiyiV  i"opba;'/7«,  a  loud  noise. 
riibaru,  in  the  presence  of.  P. 

'^))  votli,  entrails.    P.  ruda. 

^I'Jj;  rodar,  bowstring,  fiddlestring. 

•^jj  voclli,  high  bank  of  a  torrent  or  stream.    P.  rud. 

^'}J  Yodh&gli.    See  r\idha,gJi. 
Yodh'm,  madder. 

^H'-^:J  vodhianagJi,  to  bring  up,  educate. 

J}j  ror,  calf. 
ror-gal,  herd  of  calves. 

j^Ji)  rozh-gir,  eclijjse  of  the  sun  (from  rosh  and  giray/t). 
•3. 

>^S)  rosh,  day,  sun.    P.  roz. 

rosh-asan,  sunrise, 

rosh-er-shaf,  sunset, 

rosh-tika,  daybreak, 

roshe-roshe,  day  by  day. 

roshe-velae,  from  time  to  time. 
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rosha^^,  a  fast.    P.  roza. 

^tJ^JJ  rogrhaxi,  clarified  butter,  ghi.  P. 

^i)  ravagh,  p.p.  shuf/«a,  to  go.    P.  raftan,  shuda. 

dar-rava^7«,  to  escape, 

man-rava^^,  to  enter. 

bia^7i-rava_9^^,  to  become. 

^^jj  rofro,  a  fox.    P.  rubah. 

^ffhj  rokhaua_5'y^,  v.,  p.p.  rokhu^/«a,  to  light,  kindle. 

Kj^^M>./<>j)j  I'omast,  chewing  the  cud. 

\;^hj  rungra,  a  narrow  hill  path. 

^JJ  ruh,  soul.    A.  riih. 

*j  rah,  edge,  edge  of  knife. 
rahnay^,  edge  or  bank  of  river. 

*^^H J  riband,  fringe  or  horse's  forehead, 
^^i^  rit,  custom.    Si.  riti. 

reM,  sand.    P.  reg. 

sar-rekh,  cold  in  the  head. 

jij  rer, 

J^^  ril, 
j^j  rez,  a  rope  (made  of  cotton  thread), 

rezam,  blight  (of  corn). 

resay7«,  p.p.  restha,  to  spin,  twist.    Pashto  reshal. 

^^■^i)  vesinai/Ji,  to  pursue,  chase;  p.p.  resintha. 

sj^J  rish,  beard.  P. 

yj^i)  rcsh,  gall  (on  the  back  of  a  horse  or  beast  of  burden). 

v'lshaffh,  p.p.  ri/c^tha,  to  pour,  spill,  scatter,  sow  (seed). 
P.  ri/i,7/tan. 

^i-x^j  rishainayZi.    Causal  of  rishay^. 

(^J  rem,  grass. 

fij  rem,  matter,  pus.    P.  rim. 

C^iyl  nagh,  cacare. 

rags. 

11 
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|j  zi,  abuse,  bad  language, 

olj  zat,  tribe,  caste.  A. 

zat,  coloured  cloth. 

V^*>-];  zaMt,  son  (in  composition).    P.  zada.    Skr.  jata. 

na7c7iOzaMt,  nephew  (son  of  paternal  uncle). 

triza7c7it,  nephew  (son  o£  paternal  aunt). 

wasarza7c7;t,  brother-in-law. 

zad,  many-coloured,  variegated, 

^1;  ziffli,  v.  p.p.  zitha,  to  give  birth,  bring  forth.    P.  zadan. 

tJI;  zal,  woman.  P. 

ds^A))^-  zama^A,  son-in-law.  P.  damad.   Skr.  jamatri.  Pashtozum, 

j^l;  zamur,  s.  name  of  a  tree. 

(^■^l)  zamin,  surety.  A. 
zamingiri,  bail,  security. 

xjj  zan,  thigh. 
zantho,  a.,  p.p.  of  zanay^,  knowingly. 

^l)  zknaffh,  p.p.  zantha,  to  know.     P.  danistan.     Z.  zna. 

Skr.  jna. 

^^^J  za;miur.    See  zamur. 

^i})  zaifa,  a  woman.  A. 

f^J  zaJchm,  a  wound.  P. 

^1^'  za.dhaijh,  wounded.    (P.  zada.) 
Jj  zar,  money.  P. 

zaray7»,  leech.    (Si.  jaru.) 

*V^'  zurth,  jowar.    (Cf.  Pehl.  jiirdak,  corn.) 
i^jj  zard,  yellow.  P. 

^<^JJ  zardo,  yolk  of  an  egg. 

<S3i^j)  zardoi,  bile. 

zirde,  heart  (poet.)    Skr.  hridi.    Zend,  zaredhaya. 
Pashto  zrah. 

zarur,  necessary.  A. 

"^jj  zirih,  armour.  P. 
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^jj  zirili,  a  well. 

yy  zaffha,!',  adj.  fresh,  quick. 
zaffh&ven  sbir,  fresh  milk, 

zik,  a  bag  or  "  maskma"  for  holding  ghi.    (Si.  jik. 
Pashto  zik). 

^^XaikjcJ  zamistan.    See  zawisfcan,  winter.  P. 

■^ij  zana/c^,  jaws.    (P.  zanaM,  chin.) 

J}^^J  zanawar,  animal.    P.  janwar. 

ji^^j  zanjir,  chain,  P. 

^^^j  zinday/*,  living.    P.  zinda. 
^)  z\\\?igh,  v.,  p.p.  zitha,  zintha  or  zitlia,,  to  snatch,  take  awaj 

forcibly.  ' 
zang,  s.  turnip. 
zang,  ) 

}rust. 
J&-y  zangal,  ) 

J})  zor,  force,  might,  violence,  wrong.  P. 

J})  zivir,  rough,  not  smooth.    (Cf.  Pashto  zig.) 

'^J))  zora/c^,  powerful,  violent, 
zorwala,  oppressor,  tyrant, 

zawar^/j,  scent,  smell.    P.  zabad. 

zawar,  pebbles. 

jhj  zawar,  rider,  horseman.    (P.  sawar). 

zawal,  s.  injury, 

zawan,  tongue.    P.  zabatiu 

t^*"*"})  zawistan,  winter.    P.  zamistan. 
*i  zah,  kid. 

zah-gal,  flock  of  kids. 

j^J  zahr,  anger.  P. 
zahr-giray7«,  to  be  angry. 

j^j  zahr,  bitter. 

^— zahrak,  the  gall-bladder.    P.  zahra. 
zahm,  sword. 

zahm-band,  swordbelt. 
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zahm-janoA;^,  swordsman, 

zahm-hand,  scar  of  a  sword  wound. 

ji^J  zalnr,  lonely,  a  stranger.  A. 

cJ>  zi,  yesterday.    P.  di-ruz. 

ziyani,  harm,  injury.    Pebl.  ziyan. 

ziyarat,  shrine,  place  of  pilgrimage.  A. 

i.^^  zith,  quick.    P.  zud. 

^^iHj  zithen,  quickly. 

^'^y  zaikJia,  s.  ferns,  moss,  &c. 

^  ̂  zivsiffh,  V.  p.p.  zurtha,  to  raise,  lift. 

zira_5'7j-aray7f,  to  fetch, 
lashkar  ziray^,  to  lead  an  army, 

sah  ziray/i,  to  draw  breath, 

rumb  zix&gli,  to  run,  sau^j'Zian  ziray^,  to  swear. 

f^i)  zim,  scorpion. 
^Ji J  zen,  saddle.    P.  zin. 

zen-kana^7*,  to  saddle. 

J  Zh
.- 

zhanga_^7e,  v.  to  bray. 

■^y^)  zhaloM,  adj.  yellow. 
Ajj  (J.J;  zbala  deaffh,  v.  to  let  go.    (See  ilay^.) 

h^^J  zhamara,  for  ever.    See  jamara. 

i  t'li^j  zhinga  khana_9'7«,  to  erect  the  tail  (of  a  horse). 

U-^Jj'  zhing,  adj.  erect,  perpendicular.    Also  the  name  of  a 
Baloch  sub-tribe. 

\j>  s. eJ^-'^*"  sabiin,  soap.    Portuguese.  Ar. 
sath,  a  kafila.    Si.  sathu. 

•S^*"  sad,  honest.    (P.  sada,  plain  (?)). 

skdh,  rope  (of  miinj  or  dwarf-palm  leaves). 
sarth,  cold.    P.  sard. 

sari,  rice  growing  or  in  husk.    P.  shall. 
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j^*"  saz-kanay^.,  to  play  (a  musical  instrument). 

«^Lu  sakh,  oath.  Si. 

v-/^  sag,  potherb.  Si. 

^Slw  sa,gi,  that  very  one,  the  original.  Si. 

jj^*"  sal,  a  year.  P. 

jJ^*"  sala^/»,  parched  corn. 

f^^^  sdXohh,  bridegroom. 
sambay/i,  to  favour,  nourish.    Si.  sdmbhanu. 

c;^*"  san,  stallion,  bull.    Si.  sanu. 

fmSi^-M  sang,  betrothal.    Si.  sangu. 

^litw  sangi,  spear.    Si.  sangi. 

x^*"  sah,  shade.    P.  saya. 

»^  sah,  breath,  life.  P. 

sah-ziray^,  to  breathe. 

j\,^i\jM  sahdar,  domestic  animals, 

^^*'-**'  sahi,  a  pause,  breathing  space,  fallow. 
sahi-dea_y7«,  to  let  land  lie  fallow. 

fj^y*^  saiw,  sir,  master.    Si.  Skr.  swami. 

^■i}"^  saina_y7*,  v.,  p.p.  saintha,  to  shave. 
Imperative,  sa,  sara  sa,  shave  the  head, 

y^'*'*"  suM,  autumn. 

^J*"  sippi,  shell.  Si. 
sath,  a  deputation  to  ask  pardon, 

suti,  a  musquito. 

^^■^  sijji,  roast  meat. 

^  silch,  barren  land. 
^fttU-  sidha,  straight.    Si.  sidho. 

^^J.*"  sudkay^,  to  sob.    Si.  sudikanu. 
atX**  sudh  ) 

'     knowledge,  understanding.    Si.  sudhi.   Pashto  sud. 

4^*"  s&dh,  a  hundred.    P.  sad. 

J*"  sar,  a  man.    Pashto,  sarai. 

j*^  sar,  s.  head,  front.  P. 
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sar-girayA,  to  set  out. 

sur-deagh,  to  send  away. 

J>ij^'  sai'-dar,  bareheaded.    (Paslito,  sadar.) 

JdjM  sar-dar, 

jiij^  sar-dar, 
sarposh,  covering, 

^v!/*"  sar-re/c/i,  cold  in  the  head. 
i^^j^  sar-rand,  parting  of  hair. 

^J^ir**  sar-navay7«,  the  morning  star  (poet.). 
sara,  adv.  and  prep,  above,  upon,  ahead,  in  front, 

sara-bai,  go  in  front. 

1/-^*"  sara-era,  adv.  from  above,  downwards, 
sarbari,  upper. 

sarbari-pahna^Z/ia,  on  the  upper  side. 

^-iir'^  surphaf/Zi,   )      ,.         •     .       ,  ̂  
^  vs.  (Ar.  iSyJjM),  uuderstaudmg. surpho,  ) 

surphac?/i  hinffh,  to  understand. 

*T^/-*  sarjah,  pillow. 

tiV^Au  sursad,  provisions,  forage.    Si.  sursat. 

^       sarayA,  p.p.  sari^Aa,  to  remember. 

^j*"  siray/;.,  to  leap,  prance.    Si.  siranu. 

^j'^  snvaqJt,  to  move.    Si.  suranu. 
^^j^  sarakh,  a  kneading-trough, 

surgo,  speech,  song. 

(Jj-"'  saral,  a  yearling  colt.    Si.  sarlu. 

fj*"  surum,  hoof.    P.  sum. 

<— ̂ ^•^  sariug,  a  track.    Si.  suringh. 

saring-janay/i,  to  track. 

lJ^*"  sari,  a  woman's  chadar. 
saren,  loins. 

saren-banda_(i'7«,  to  gird  up  the  loins,  help, 

saren- bandi,  assistance. 

Ijaj^.*  sarinda,  )  s.  a  sort  of  fiddle  with  seven  strings  of  sheep's 
_jLxj^*«'  sarindo,  )     gut  played  with  a  horsehair  bow.    Si.  surundo. 

s.  chief. 
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&\ij*u  sarina,  upper ;  western.  P. 

saro(?/*,  music. 

sarosh,  elbow.  i 

' — ^'•^  sarak,  road.  Hindi. 

^j*"  saza,  punishment.  P. 

^Xm^m  susti.    See  suti. 

susliay/*,  p.p.  su/c/itha,  to  burn.  (Intransitive.) 

J^-^*"  sagMv,  adj.  white-faced  (of  a  horse). 

Ij        say/idatta,  a  small  thorny  plant. 

j'-*"  say7<ar,  head. 

A^5^A«/  saffJiavkha,  a  wild  species  of  sinapis. 

say7<an,  dung  of  cattle. 

^It^iA-w  sa^y/iiudan,  paunch,  stomach. 

*"  sak,  strong,  stiff,  hard.    P.  sa^At. 

j^^*"  sakatar,  a  kind  of  partridge. 

sakal,  beautiful. 

^dr^i*u  sakmardi,  manliness,  strength. 

^j>.Cui  sakani,  Wednesday. 

f-l-^*"  sikhaffh,  to  learn.    Si.  Sikhanu. 

^kj^^Au  sikhainay^,  to  teach.    Causal  of  sikha_^7f. 

said,  extreme,  excess. 

sakya,     )  ,  , 
5  very,  extremely. 

sag,  skill,  ability.    Si.  sagh. 

tl*"  sll,  brick.    Si.  sir.    Panj.  sil. 

tUAliu  silband,  brick-maker.  Panj. 

salam,  salutation. 

salam-alaik,  (Ar.  cJ^l*Jf  f'l*"),  salutation  on  meeting, 
silhe,  arms.    A.  salah. 

silhe-gal,  arms  and  accoutrements, 

sama,  understanding.    Si.  samau. 

'-r^'*'"  samb,  a  hole,  boring. 

sumb-janay/i,  to  bore. 
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lS^j^^*"  sambarai,  preparation,  readiness. 

sambara_$r7*,  to  prepare,  be  ready.    Si.  sambhiranu. 

^^'^  svLmhajh,  stitch  in  the  side. 
jtXi^o^  samundar,  sea. 

sand,  barren  (of  offspring).    Pashto  shand.    Si.  shandhi. 

t^**"  sand,  a  joint.    Si.  sandhu. 

•A^*"  sund,  a  basket  of  matting.    Si.  sundu. 

jjltVi,*!/  sindan,  anvil. 

^cXAau  sinda_5'7«,  v.  p.p.  sistha,  to  break. 
P.  shikastan,  shikan. 

sanj,  harness.    Si.  sanju. 

san3-khana_^7»,  to  saddle,  harness, 

'-^i*"  sang,  stone  (uncommon).  P. 

ciift_^i.*u  sangband,  related  by  marriage  (used  of  two  tribes), 

sangati,  companions,  following.  Si. 

4^*"  sangad,  companions,  escort, 

sani,  hemp.    Si.  sini. 

j^Ci-M  sanghar,  necklace.  Si. 

[y*  sawa,  except,  without.  P. 

•sl^*"  sawad,  sight,  show. 

»-J;'j'"'  sawarak,  breakfast. 

sawas,  Baloch  sandals,  made  of  the  leaves  of  the  dwarf  palm. 

Jlj^  sawal,  question.  A. 
sawah,  morning.    A.  sabah. 

't^^*"  sobh,  victory.  A. 

•ij''^  sud,  interest.  P. 

jy*"  sor,  salt,  brackish,  saltpetre.    P.  shor. 
sore«-af,  brackish  water, 

sauda,  bargain.  P. 

V^*"  siii-ah,  hero,  warrior.    Si.  Siirihu.    Z.  siira,  strong, 

Jy*^  savz,  green.    P.  sabz. 

^■S/yMi  gosha_7A,  v.,  p.p.  soMta,  to  burn.    P.  so7i;7«tau,  soz. 

i^^y^  sau_5'i^an,  oath. 
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sm(/Jia,n-ziva.^h,  to  take  an  oath. 

•—9^*"  svif,  apple.  A. 

cL'j-*"  sawakk,  light  (in  weight). 

Jj-*"  sol,  the  kanda  or  jhand  tree.     {Prosopis  spici^era.) 

J^y  somar,  Monday.  Si. 

ij^^y^  sonaro,  goldsmith.  Si. 
sauhan,  file. 

UAj.*«  sohna,  beautiful.  Panj. 

yi'^y'M  sohav,  guide,  acquaintance. 

Sy*"  savav,  account,  reason.    A.  sabab. 

savava,  on  account  o£. 

^.L^ly"'  sa,wet7i,  white.    P.  safid. 

<JAv*"  saharal,  skilful. 

*— suhag,  young  unweaned  camel  up  to  six  months  old  (f.) 

{j^j^^Mj  sv^hbat,  society.  A. 

sihari,  an  awl.    Si.  sirai. 

[  sah<7*,  jewels. 

/■V*"  suhr,  red.    P.  snrJch.    Pashto  siir. 

sihr,  magic.  P. 

sihr-khanoM,  magician. 

]yif*"  sahra,  manifest,  known,  evident.  A. 

y-t(*"  suhv,  moiMiing.    Ar.  sub/*. 
suhv-astar,  morning  star, 

tjj:-^.*"  suhel,  autumn.   The  month  Assii  or  Asoj.   A.  (Sept.  or  Oct.) 

si,  thirty.  P. 

y^*"  sai,  three.    P.  sih. 
sai-bara,  thrice, 

sai-kona,  triangle, 

sai-gist,  threescore. 
dVi.M  svad,  relation. 

JUm*  syal,  relation,  guest,  enemy,  equal.    (Pashto  sial,  equal.^ 

^^IjJUw-  syaldari,  relationship, 

syah,  black.  P. 

12 
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syah  af,  |  ^^^^,^^^^^1^^!  g^j-gam  of  water, syah-jo, ) 

syah-mar,  snate. 

syali-gwar,  "  black  breast."    The  black  partridge. 
^ftU*u  syahi,  ink. 
*— ̂ ^-i*"  sebak,  wholesome, 

ti^i"  Atli,  i^rofit,  advantage.    P.  siid. 

ji^  ser,  full,  satisfied. 
seraf,  satisfied.    P.  serab. 

sir,  marriage. 

sir-khana_5'^,  to  marry, 

sir-biay/t,  to  be  married, 

sir-wajh,  marriageable, 
serab,  shaving, 

j^i*"  sirmuy/i,  coUyrium  for  the  eyes.    P.  surma. 
^U*v^*u  sistan,  custom. 

^Mj-Uu  sesi,  the  chakor,  also  the  sisi  or  Ammo  Perdix  Bouhami. 
sishin,  needle.    P.  sozan. 

*— ̂ i*"  saiak,  one-third. 

^^j;*u  sikun, 
,  porcupine. 

i^^--  siHun, 

sikun-tir,  porcupine-quill. 

^■V"^*"  selhi,  necklace  of  shells  worn  by  mares,  camels,  oxen,  &c.  Si. 

sim,  boundary. 

ji^A^XM  simaudar,  neighbour. 

^j,*juu  simsiin.    See  sesi. 

saimi,  third, 

'^^i*"  sind,  hissing.    (Si.  sindh,  whistling.) 

sinda  khana_9'7i,  to  hiss. 

J^*"  senz,  whistling. 
senzar  jana^y//,  to  whistle. 

tdyyt:*"  sejtzdah,  thirteen.  P. 

j^"*  se\ia,^Ji,  breast.    P.  sina. 



1880.]  TOCABULART. 

J|_jXw  sewal,  s.  rubbish  left  by  a  flood. 

^i'^  sih,  spit.    P.  sUch. 

tufak-sih,  ramrod, 

siha,  lead.  Si. 

ji.yi"  sehna_^7i,  v.  to  bear,  endure.    Si.  sabnu. 

j^i"  siaffh,  v.,  p.p.  sitha.,  to  swell.    P.  ama-sidan. 

J.  Sh. 
sha.    See  shawa,  you.  P. 

^Ijl*  sha^Wo,  dove. 

^^■^  shakh,  branch.  P. 
shaiM,  rejoicing,  merry-making.    P.  shadi. 

j^-^  shar,  (Ar.j*-^),  poem. 

sbay/i,  a  small  tree  {Greioia  Yestita). 

shayAa,  guitar  or  banjo.    See  dambiro. 

jj^-*  shal,  blanket.  P. 

sham,  the  evening  meal.  P. 

shan,  power,  powerful,  honourable.  Ar. 

'shan,  for  ashan,  from  that, 

'shan-go,  thence. 

'shan-phalawa,  from  that  direction. 

i^'i^^  shand,  sign. 
ujiplA  shartzdah,  sixteen.  P. 

shanay/i,  backbone,  nape  of  neck.    P.  shana. 

Ay<il./5.  shankh,  stony  ground  at  foot  of  hills, 

shah,  horn. 

"^•^  shah,  king.  P. 

shah-murdan,  forefinger, 

shahkaptar.    See  shafkastir. 

liJbl.*  shahid,  witness.  Ar. 

j^tXttLS.  shahidi,  evidence. 

shahi,  a  2-anna  piece.  P. 

jiS'^  shdir,  (Ar.^U),  poet. 

91 
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U-^-^  sl'ia'bchira9'A,  firefly.  P. 
sbicldat,  disputing,  argument.  Ar. 

j<S^  shaddo,  a  turban  (poet) .    Si.  shado. 

^•^^  shudJuLffJi,  v.,  p.p.  sbustba,  to  bunger. 

^(S-^  shncUiaffJt,  v.,  p.p.  sbustba,  to  wasb,  intr. 
shvLcUd,  adj.  bungry. 

j-^  sbarr,  good,  fine,  beautiful, 

^r**"  sbart,  gambling.  A. 

jii^  sburdo,  a  small  species  of  Diantbus  found  on  tbe  Sulaiman 

Eange. 

j/^  sbara,  a  law-case.  A. 

fj-^  sbarm,  sbame.  P. 
Jj^  sburii,  beginning.  A. 

i— ̂ ^-^  sbarik,  partner.  A. 

shist,  sigbt  of  a  gun.  P. 

^M-M,  sbastay/i,  v.  p.p.  sbastatba,  to  send.    Cf.  P.  firistadan. 
sbasb,  six.  P. 

^^.^i  sbasbumi,  sixtb. 

sbar,  poem.  A. 

sbay7«ar,  sbarp,  barsb  (in  speecb). 

^li^i  sbay7(an,  scorn,  mockery, 

j^i*'*  sbiy/zin,  upside  down,  topsy-turvy. 
sbiy/dn-bia_^A,  to  be  upset. 

»— ̂ -^  sbaf  nigbt.    P.  sbab. 

sbaf-cbiray/i,  firefly. 

sbaf-kastir,  a  plant.    SapJiora  Griffithii. 

sbaf-kbor,  nigbtblind. 

y<.'la.5,  sbafankb,  sbepberd,  goatberd.    P.  sbaban. 
sbafak,  s.  iroia  peg  on  wbicb  a  mill  stone  revolves, 

sbakk,  doubt.  A. 

JCj.  sbikar,  bunting,  sport.  P. 
sbikari,  bunter. 

sbukr,  tbauks.  A. 
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shakbal,  tamarisk  sugar.    (The  maiina  produced  in  the  hot 

weather  on  Tamarix  articulaia  and  Tamarix  gallica). 

P.  shakar. 

cJ'f^  shakhal,  adj.  sweet,  fair. 

J  y  _  shalwai,  |  ^^^^  loose  trowsers  worn  by  Balochis. 
jj^^  shalwar, 

gwai(7i-shalwar,  puffed  up,  proud. 

J*'*  sham,  boundary,  water-parting. 
L-^A-^  shamb,  branch. 

f*^*"^  shamusha^/t,  \  p.p.  shamushta,  to  forget.    Cf.  P.  fard- 
shamusha_^7«,  )  moshidan. 

(J_j-*"*  shamol,  water-parting. 

shinz,  the  camel-thorn.    {Alhagi  Ilauroram.) 
Cf.  Pashto,  zoz. 

V^'^  shanikh,  kid  (f.) 

shav-kash.    For  shaf-kash,  the  night-expeller,  i.  e.  VenuSp 
the  morning  star. 

U-^  shawa,     )  ^    ,  , 
,  ̂   \  you.    P.  shuma. ^*  sh'a,  ) 

S^(ji\yi^  shawankh.    See  shafankh,  shepherd. 

^yii  shodhnffJi,  p.p.  shustha,  to  wash.    P.  shustan. 
jan-shoJ/zay/t,  to  bathe. 

^Jy^  shoray7«,  saltpetre.    P.  shora. 

^^j^  shawashkay/i,  v.,  p.p.  shawa/f/stha,  to  sell.    (Cf.  P.  iaro/ch- tan). 

^j--^  shukayA,  to  smell. 

f^-^  shuvn,  miser,  avaricious.  Ar. 

^ff^J^j-^  shuhaz-khanay/i,  to  like,  prefer. 

_jlf^  shahr,  town,  village.  P. 

yLMr**  shahur,  good  manners.  Ar. 

sh'i.    Contraction  for  ash-i,  from  thia. 
sh-i  phalawa,  from  this  direction. 

^lVa*v  siijdi^  a  negro.  Ar. 

'^J;-*  shet/Zi,  hence,  from  here.    (For  ash-edh.) 
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ltXj.JtiX;*  she(?7;-phaf//;a,  henceforward^ 

ItX}:'*  she(i?/;a,  hence. 

^^^^  shi/cAan,  s.  cloth  in  which  the  flour  from  the  mill  is  col- 
lected, 

shir,  milk.  P. 

shir-war,  suckling,  unweaned. 

shir-deoJch,  milch, 

shir-dosho/c/i,  milker, 

shir-dan,  bladder, 

sher,  under,  from  under.    (P.  zer.) 

sher-phalava,  from  the  underside, 

sher-gwa^/i,  leeward. 

sher-tharayA,  to  be  crushed  beneath. 

i^Jjjh-^  shezirk,  a  low  furze-like  shrub,  {Garagana  sp.) 

shef,  slope.    P.  shib,  nishib. 

af-shef,  watershed,  slojje  of  a  drainage  basin, 

ffi**  shefayA,  pin  or  rod  for  applying  colljrium  to  the  ejes. 

Gil. 

3/^  g^^n'ngli,  to  snore. 

"t^s/^  y/iarib,  ̂ ^oor,  inoffensive.  A. 
_^7«alat,  mistake,  false  statement.  A. 

j*^''^  y/iulam,  a  slave.  A. 

gJia,m,  grief,  sorrow.  A. 

(—/UaC  y/iamnak,  sorrowful.    A.  P. 

gh&mi,  mourning.  A. 

^  F. 

jj^*  fal,  an  omen.  Ar. 

faida,  advantage,  profit.  P. 

^A«»^i  firishta_9'7«,  angel.    See  phirishtay/i.  P. 
OJ''*  fark,  difference.  Ar. 

(J-^i  fasl,  harvest.  Ar. 
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falasi,  carpet,  Ar. 

fulaua,  certain,  such  a  one.  Ar. 

K. 

Jj^  kabil,  able.  A. 

j"^  katar,  dagger. 
kar,  work,  business.  P. 

^/l^^i-el^'     j  knife.  P.karad. *»-^°  karcba,  ) 

(_r;'^  kari,  basket.    See  khari. 

jij^  karez,  underground  aqueduct. 

j-^ij^  karigar,  ox. 
kazi,  the  Qazi.  A. 

i^M^  kasa,  a  measure  of  corn,  one-sixth  of  a  harwar.  Contains 

about  6  sers,  9  chitaks  Indian  weight. 

'^^^  kashid,  messenger.  A. 

<^^^  k&gha.dh,  letter.  P. 

kafir,  unbeliever.  A. 

kak,  Baloch  bread  baked  round  a  heated  stone, 

kalra,  flea.    Si.  kariro. 

kambani,  sling, 

(i)^  kan,  mine.  P. 

\^yA^^  kanderi,  tliistle.    Si.  kanderi. 

^iyli^  kajnvni,  cormorant. 
kaosh,  the  month  of  Asoj. 

kahi,  ditch.    See  khahi. 

kabr,  tomb.  A. 

kabul,  acceptance,  agreement.  A. 

«*-^^  kubba,  a  domed  building. 

{■•^^^  kaptay/i,  V.  to  attack. 

^^t^  kapaina^A,  to  expend. 
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kut,  blunt, 
kut,  lap. 

^iySLi^  kutakhanay^,  to  adopt. 
katar,  string  of  camels.  A. 

t--^^  kutb,  the  North  Pole. 

kutb-astar,  the  polestar. 

iSy-^  katre,  a  little  while.    A.  qadr. 
kuttiy^,  thorn. 

kuttano/f/?,  thorny  bushes.    Two  or  three  species  of  Oara- 

gana. S.i(^^  kath,  spinning.  Si. 

yjl^A^  kith  are,  which  ?  what  ? 
kutti,  death. 

'^y-^  kutray/i,  to  gnaw. 
katay/i,  to  dig,  conquer,  overcome, 

kutaj'^,  to  thrash.    Si.  kutanu. 

j^*'^  katakar,  sand-grouse.    Si.  katangar. 

fj^'^'^  kith&n.    See  kitha?i. 
kajay/i,  v.,  p.p.  kaja^/^a,  to  cover.    Si.  kajanu. 

(J"?^  kajal,  coarse  flood  grass. 

^if^'^  kach-khanayA,  to  measure.    Si.  kachh. 
t_r^^^  kuchtoe,  a  plant. 

kachehri,  an  assembly,  darbar.  H. 

jj'<>^  kudal,  a  mattock.    Si.  kodari. 
t>'^^  ka,dah,  a  cup.  P. 

(•'■^^  kuJAam,  s.  nest. 

\2LdhQn,  when  ? 

kur,  a  stable,    Si.  kurhi. 

karra,  ring,  link  of  a  chain.    S.  karo. 

\J^ij-^  karpas,  cotton.    Skr.  karpasa. 

iJL^^j^  karakut,  noise,  rattling,  clashing, 

kurta,  long  coat.    Si.  kurto. 

i^^j^  kurti,  short  coat.    Si.  kurti. 
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jj;^  kartJmt/Ji,  mongrel,  of  mixed  breed. 
*— kirishk,  a  slip,  stumble. 

C^-^^  kirishkay/*,  to  slip,  stumble.    Si.  khiskanu. 

^J^j^  karkavay/i,  a  thorny  plant. 

^^^j^  karkani,  a  kind  of  grass. 

fj-^  kirm,  insect,  worm.  P. 
e^il^^ji  karmsakh,  blackguard,  a  term  of  abuse. 

y^^'ir"  karveli,  the  caper  bush.    (Camparis  spinosa.)    Si.  kalavari. 
See  gOfWa?j-din. 

K^J"  karri,  an  earring.  Si. 
kirri,  a  Baloch  hut.    Si.  Pashto. 

'tri/^  kireh,  hire,  wages.    P.  kiraya. 
y  kir,  ashes.    Si.  kiri. 

kizayA,  p.p.  kishtha,  to  leave, 

kas,  any,  any  one.    P.  kas. 
kase,  some  one, 

har-kas,  eveiy  one. 

kus,  vulva. 

kisam,    j  ̂.^^j^^  ̂   j^.j^^ ^^u«o  kisan,  ) 

kisanak,  very  small. 

(■^mS  Wssa,  story.  A. 
kashk,  kauri. 

*--^'<*'^  kshik,  dog  (m.) 

kashkol,  faqir's  begging  dish. 
kil,  a  wart. 

kull,  all,  tlie  whole.  A, 

k  uUa  -  phajy  ;i,  altogether, 

kal,  knowledge,  skill.  Si. 

kilat.    (Ar.  a*JL»),  a  fort. 

K^"^^  kalai,  tin.  P. 
y_c;Ii^  kaltrl,  a  saw. 

jiali  kaldar,  of  European  manufacture,  as  a  gun,  a  rupee. 
13 
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kulislik,  a  kind  of  grass, 

j-'^  kuWagiJi,  to  cough.    See  khulla_9'^. 
fti^  kulaf,  lock.    P.  kufl. 

kulo,  a  small  earthen  pot.    See  khulo. 
A-l^  kulla,  cap. 

kulla,  a  warning. 

I*-^  kam,  little,  few.    P.  (Also  khara.) 

-|*^  kamba/fAt,  unlucky.  P. 
I— kumb,  tank,  pool,  rock  hollow  containing  water. 

^■0^  kambar,  variegated,  stained.    See  khanibar-kambar  kha- 

na,(/h,  to  write. 

^H*^  knmhiffh,  s.  mushroom.    S.  khumbi. 
kamina,  mean,  low.  P. 

kunt,  blunt. 

kuntay/^,  thorn. 

^j^^  kanjari,  prostitute.  Si. 

s^^^^  kunji,  key.  Si. 
^•J^^^  kunchi^7<a,  a  plant, 

t^i^'*'   kuncMif/i,  sesamum.    See  kwenehiyA.    P.  kunjid. 
kund,  near.    See  khund. 

^tVJ-i  kanda_9'/i,  a  mountain  pass.    See  khanda^/^. 
v_f  "^^^  kandi,  necklace. 

(_5"<^^^  kundi,  a  hook.  Si. 

kinda_rj'/*,  p.p.  kinda^7;a,  to  spread  out.    Si.  khiudanu. 

kunar,  the  ber-tj-ee,  jujube-tree.  P. 

dig-kunar,  Zizyplms  jujuba. 

khokar-kunar,  Z.  nummularia. 

thola_^7i-kunar,  Z.  oxyphylla. 

kany,  a  virgin.    Si.  kanya. 

'^'j'^  kawat,  a  young  male  camel  up  to  3  years.  Si. 

kawan,  bow.  Share  of  spoil  taken  in  a  raid.  P.  kaman. 

kwanta_77<,  to  stoop. 

kotila,  young  camel  from  6  months  to  1  year  old. 



TOCABIJLABT.  V\) 

kuch,  s.  pommel  of  saddle. 

i_riij^  kodi,  metal  cup  for  drinking. 

Jti5j.S  kodal,  mattock.    See  kudal. 

jy^  kor.    See  khor. 

j^i  kaur,  the  phalahi-tree  (Acacia  modesta). 

koro,  whip.    H.  kori. 

^^J^  korki,  trap,  snare.  Si. 
kausb,  Baloch  shoes.    P.  kafsh.    Pashto,  ko^ha. 

^— {^^  kavg,  the  chakor.    P.  kabk. 

j^"^}^  kolmir,  an  aromatic  plant ;  {Grantea,  sp.)  Si. 

j^^y^  kontar,  a  bush.     {Qrewia,  sp.  ?). 

j^^y^  kontar,  a  pigeon.    P.  kabutar. 

jiyi  konar,  the  fruit  of  the  dwarf  palm  (Ohamcerops  HtGlii. 
eana). 

*^  koh,  mountain  ;  stone.  P. 

koh-guray^,  raven, 

kohl,  the  female  mar/c/ior. 

T^^\^  kwenchiff/*,  ■  t      \     -n  i  i /  \m\  {tSesamum  indtcum) .    P.  kunjid. 

^     kunchi_5'A,  ) 
kaha,  cause,  reason, 

j^j-tJlyi  khadi,  chin.  Si. 
khari,  a  basket.  Si. 

j'-'y\^  khariyZiar,  an  ox. 

^}-t^  khal,  a  species  of  salsola.    Also  the  sajji  or  barilla  manu 
f actured  from  it. 

^*^-V^  khahi,  a  ditch.  Si. 

^{■j.^  khapta_5'7*,  to  attack. 
khatri,  a  washerman.  Si. 

khat,      I  |^g(jg^gj^(j^  charpoy.  Si. 
^y-^i  khatra,  ) 

khat-plu'u77/ay7/,  the  four  stars  forming  the  body 
of  Ursa  Major. 

^^V^  kliaji,  the  date  palin  (P/iofiii.v  dacti/lifera).  Si. 
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khad,  bole,  pit.  Si. 

khar,  ass  (£.).    P.  Jchar. 

jtf^  kahar,  auger,  curse.  Ar. 

jt^  khar,  deaf.    P.  kar. 

ytij1(^  kharphaz,  a  mattock, 
ti/y^  khard,  separate. 

kliard-bia_5'7j,  to  be  separated. 

^•^j-^^  khurda_5r7«,  to  be  scattered. 
^_S'^jV^  kbarde,  some.    (Cf.  A.  P.  qadre). 

'^jt^  \ihvLi'a.ffh,  a  colt. 
khary/^a,  above. 

»>— kbarag,  the  ak-busb,  (^Galatropis  procera), 

j^j-i^  kbargaz,  the  vulture.    Pashto,  gargas. 

t^/X^^yS  kbargosbk,  the  bare.    P.  /c^^argosh. 

^iA^jt^  kharo-bia_^/i,  to  stand  up.    Si.  B. 
khuri,  heel,  hoof.    Si.  khuri. 

khur,  stable. 

i^^Y^  khas.    See  kas.  P. 
^.^^i  khisbala,  difficult  j^,  trouble. 

J^.^^'i  khishar,  cultivation,  crops, 

J^-^i(^  khushar,  slaughter. 

khasbay/?,  v.,  p.p.  khashtha,  to  draw,  turn  out,  discharge, 

blow  (of  the  wind).    P.  kashtan. 

phost-khashay^,  to  flay. 

phor-khasba_(7/i,  to  smoke  a  pipe. 

hon-khasha_9'/j,  to  bleed,  tr. 

l^kh-khasba_9'/^,  to  draw  a  line. 

gwa^/j-khasha_5'72eji,  the  wind  is  blowing. 

^"'V^  kbishay/i,  v.,  p.p.  khishtha,  to  cultivate.    P.  khishtan. 

j-^-j-^  khusha_^7i,  v.,  p.p.  khushtha,  to  kill.    P.  kushtan. 

khafay/^,  v.,  p.p.  khaptha,  to  fall,  lie  down.  To  begin  (quali- 
f^dng  another  verb  in  the  gerund). 

khana_j'7(a  khafa^/t,  to  begin  to  do. 
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er-khafay/^,  to  descend,  come  down,  alight. 

dar-liba£ay7(,  to  come  out,  issue, 

daiya  dar-khaptha,  tlie  river  has  risen  in  flood, 

khakhar,  wasp.    (Sindhi.    See  gwamz). 

khakhar-manaro,  wasp's  nest. 

(J-v^  liliil;  peg  or  axle  on  which  a  millstone  revolves. 

jf-(f^  khullay/*,  to  cough. 

J-\^  khalgar,  stony  ground ;  large  stones. 

khulo,  an  earthen  pot  or  lota, 

^ic'  khali,  a  small  water  skin  (kid's  skin)  carried  on  journeys. 
(Si.  khaliri,  skin), 

khaler,  the  Cap-par  is  apTiylla. 

^■iV^  khalero,  wild  asparagus. 

(*V^  kham,  little,  less.    P.  kam, 

L-^«-j.^  khumb,  pool  in  a  stream.    See  kumb. 

j-^*v^  kliambar,  variegated,  striped,  spotted,  piebald,  stained,  (of 
animals) . 

khanawa,  a  sword,  (poet.).    Si.  khano. 

khund,  adv.  near.     S.  A  piece  of  ground  enclosed  by  a 

bend  in  a  torrent  bed. 

^■^■\(^  khanda_'7//,  s.  a  pass  over  a  crest  or  ridge. 

'^(Si^f^i  khandagh,  v.,  p.p.  khandi^Aa,  to  laugh.    P.  7f7<andidan. 
j^^V^  khanagh,  v.,  p.p.  khuit/^a,  to  do.    P.  kardan,  kun.    To  be 

able,  can  (qualifying  a  preceding  verb  in  the  past  parti- 

ciple) ;  e.  g.,  khu^/ia  khanan,  I  can  do. 

er-khanayZ/,  to  lay  down,  place, 

el-khanay/*,  to  imprison. 

awar-khana_y7*,  to  mix. 

bahr-khanay/i',  to  divide. 

phol-khanii_(//;,  to  ask,  enquii'e. 

phur-khaniiy//,  to  fill, 

jalo-khanay/i',  to  attack, 

kach-kbana^y/i,  to  measure. 
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gur-khana^/^,  to  run  away. 

much-lihanayA,  to  collect. 

j^i-V^  ka.\ma.(j/h,  old  clothes,  rags. 
MmnoJch.    Verbal  noun  from  khanayA,  doer. 

A^V^  kahna  and  kuhna,  old.  P. 

kahne,  s.  pigeon, 

kuhne,  s.  hip. 

^ij-Y^  khopar,  skull.    Si.  kopiri. 

I'v^tr^  khopra.    The  Withiana  coagulans  used  for  curdling  milk. 

J'^yt^  kho/i;/*ar,  a  kind  of  wild  turnips  {Brassica,  sp.) 

^uSj-V^^khiiday/i,  a  tripod  for  cooking. 
khaur,  a  large  hill  torrent.    (Cf.  Pashto  7c/nvar.) 

khor,  blind.  P. 

i^Jy\^  khoii,  pursuit. 

^♦"^Y^  khosa,  fever.  Pauj. 

^y-ic^  khofay/j,  shoulder. 
khofay/i  juzainay/^,  to  shrug  the  shoulders, 

liij.^^  khofay/«a,  the  shoulder  muscles, 
khaulu,  a  fawn, 

khontar,  a  bush,  (Oarissa  di-ffma). 

jS^y.^^  khawinjar,  a  partridge. 
<^^^-\f>  khond,  the  knee. 

khoiid  bhorainay/j,  to  kneel, 

khai,  \  who  ? 

^J;*j>j^  khaiy7ie«,    )  whose  ? 

^i^^  khair,  ox. 
kahir,  the  kanda  or  jhand  tree,  Prosojns  sj^iciffera.  See 

also  Sol. 

khei',  the  penis.    P.  kir. 

ej|}iv^  khaizaJi,  perhaps,  may  be. 

khisay/(,  pouch,  pocket.    P.  kisa. 

t^^.fi^  khin,  the  anus. 
khina-phur-bioH,  a  breechloader. 
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J'^Hk^  khindar,  naked, 

^■^ii^  khemi,  a  ball.    Si.  klieiio, 

kitayZi,  a  water-melon, 

kaiy/io,  itch,  mange.    Si  khaji. 

kilar,  unripe  fruit  of  Ghnmcerops  riteltieana. 

kinag,  envy,  grudge.    P.  kina. 

'j-i^  kiwa,  in  exchange. 

^  G. 

^_f<^^  gadi,  pad,  cushion.  Si. 

gar,  lost,  destroyed. 

gar-bia_y7«,  to  be  lost. 

gar-khana_5'7*,  to  lose,  make  away  with, 

gar.    See  gal,  speech.  Si. 

gara,  quarrel, 

gay/*,  v.,  p.p  ga^^a,  coire. 

gal,  speech.    Si.  galhu. 

galwar,  conversation,  matter  of  discourse, 

gall,  a  visit, 

gall,  bedding, 

gam,  a  pace. 

gama  juzay7(,  to  walk  (of  a  horse). 

C=^^  gap,  quicksand,  quagmire.  Si. 

\J-i(if  gaphall,  a  piece,  bit.    Si.  gapalu. 

^ii^  guttani,  retreating, 

githa,  cheek, 

gat,  chasm,  precipice. 

^  guttiy/*,  the  kidney. 
gatiir.    See  ghatur. 

AylS  guth,  the  throat, 

guthi,  bridle. 

gatti,  wooden  handcuffs.  Si. 

gaj,  a  wooden  arrow. 
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^  guch,  the  coloeynth  gourd,  bitter  apple.    Cucumis  Coloci/n- 
^i^S  gadikh,  kernel. 

J''-}     gadobar,  maize, 

gudi,  a  toy-kite. 

•S^  gad,  female  m-ial.    (See  gurand).    (C£.  Pashto,  gad  ram). 

!3.i  guda,  then,  again,  and. 

guday/i,  to  chop,  to  kill  animals,  to  butcher.    Si.  gudauu. 

i^i^^  gacli,  the  middle  finger. 

gMdh,  cloth, 
gar,  a  pimple,  boil. 

^  gur,  s.  kauri. 

J'  gur,  running. 

^X'T'  gur-khanay/i,  to  run  away.    C£.  Pehl.  girikht,  fled. 

garra,  piebald,  skewbald  (of  a  horse), 

^jl^^  gY&dh^gh,  v.,  p.p.  grastha,  to  boil. 
^V^/i?   girarth,  a  span  (with  the  thumb  and  3rd  finger). 

'^J'  crow. 
koh-gura^7?,  raven. 

sjjr'  giran,  heavy,  dear.  P. 
gurand,  a  ram.    The  male  urial.    {Ovis  cydoceros), 

y^^j-    girani,  weight,  dearth.  P. 

y^\r  granz,  nostril. 

^ji;^  gurbura,  in  a  whisper.    Si.  gurburi. 

gurphu_5'7«,  small-pox. 

iJ-iifij^  garphil,  a  whirling  cloud  of  dust  or  devil." 

tyy^  girja;//^,  to  catch,  seize,  p.p.  givjitlia. 

^-tr   garda_5'7?,  v.,  p.p.  gartha,  to  return.    P.  gardidan. 

eJ*?/  gardan,  neck.  P. 

jA,;jjS  gardaina_5'7i.    Causal  of  garda_^/^. 

t.'y'   gi'o^dJiayJi,  v.,  p.p.  grastha,  to  cook. 

gh-agh,  v.,  p.p.  gipta,  imp.  gir.    P.  giriftan,  gir,  to  take, 
accept,  seize,  lay  hold  of. 

bal-gira_j'7«,  to  fly. 
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bo-giray//,  to  smell, 

hal-giray/i,  to  hear  news. 

zahr-giray7«,  to  be  angry. 

sar-giray7<,  to  set  out. 

garray^,  to  roar  or  bellow. 

C£;^  gurkay/i,  to  growl.    Si.  guranu. 

gurkh,  wolt".    P.  gurg. 
gurkh,  the  Wolf,  i.  e.,  the  last  star  in  the  tail  of 

U^rsa  major.    See  under  Gurand. 

(•^'•*  garm,  hot,  warm.  P. 

?f>    granch,  a  knot, 

garand,  thunder. 

gurand,  (I)  ram;  (2)  the  male  urial  (Ovis  cycloceroa). 

Gurand,  the  Eam,  i.  e.,  the  first  star  of  the  three 

forming  the  tail  of  Ursa  major.  This  is  sup- 

posed to  be  pursued  by  the  second,  the  Dog, 

which  in  its  turn  is  pursued  by  tlie  last  star,  the 
Wolf. 

Gurand-drikh,  the  Milky  Way  (lit.  the  Ram's 
leap).  Tliis  refers  to  the  legend  of  the  Ham 

brought  from  heaven  to  take  the  place  of  Ismail 

when  Abraham  was  about  to  sacrifice  him.  The 

Milky  Way  is  supposed  to  be  the  Ram's  track. 

P^^^  garanda_(7^,  v.,  p.p.  garanda^/ia,  to  thunder. 

>^ij^  giro/c/i,  s.  lightning. 
-r-J/^  giro7i,7j.    Verbal  noun  from  girayZi,  a  taker,  creditor. 

^jj    giroh,  s.  fife,  pipe. 
gari,  speech,  song. 

t^j^  gari,  bald. 

^JJ^  g'^Vi"!)  piebald,  skewbald  (of  a  mare), 
jiy  giref/7i,  v.,  p.p.  girentha,  to  weep.    P.  girgan. 

^■j^  gi'ih,  voice,  sound. 

zor-griba,  in  a  loud  voice. 
14 
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y  gar,  a  precipice,  sudden  descent,  cBasm.    Paslito,  garang. 

y>  gaz,  tamarisk.    Especially  Tamarix  gallica. 

gith-gaz,  Tamaricc  artieU'lata.  P. 

y>  gaz,  a  yard,- 

jj>  guzar,  makeshift. 

\^^)y^  guzran,  maintenance. 

tjijj^  gazare??,  ought,  is  necessary. 

gazuffh,  v.,  p.p.  gwastha,  to  pass.    P.  guzishtan. 

guza_(/7i-rava_$'/*,  to  pass  by. 

j'iy^  gazir,  miser. 
j.mjS  gisar,  mistake,  forgetting.    Si.  bisiranu. 

gisar-biayZj,  to  forget. 

J}-^^  gasiir,  s.  anger. 

i^u^i  gasht,  coarse  long  grass  on  the  hill  side,  not  eaten  by 
cattle. 

gnshaffh,  v.,  p.p.  gushtha  and  gwashtha,  to  speak,  say,  tell, 

sing,  recite.    (Skr.  vach). 

T'^'^^  gusboM,  singer,  reciter. 

^y-i^i  gishainiLCfJi,  v.,  p.p.  gisbaintha,  to  choose.    P.  gizidan. 

^  guffJi,  owl.    P.  bub. 

^UA>  guffcar,  speech,  song,  P. 

^as  guiatjiJi.    See  j^j^  gwafay/?,  to  weave. 

ij'^  gal,  cheek.    Si.  galu. 

(J--  gal,  a  number,  quantity.     Used  in  composition  to  form 

nouns  of  quantity  as  jan-gal,  a  band  of  women. 

tJ-^  gil,  clay,  earth.  P. 

gul,  a  flower,  P. 

gala,_5'7«,  p.p.  galai^^a,  to  praise. 

gulalakh,  long  curls  worn  by  Balochis. 

sJ^tt^  galpban,  a  groom,  syce. 

fJ^.i  gala/^a,  rotten.    Hindi,  gala. 

gullar,  dog's  pups.    Si.  guliru. 

t    gala^yA,  a  band  of  mares,  or  of  hoi'semen. 



1880.]  TOCABULART.  107 

gala^'/i-thasM,  horse-racing. 

tJ^K  gvilgul,  water  with  which  the  mouth  is  rinsed  after  eating. 

^  galo,  door. 

^•^  galla,  a  kafila,  caravan.  Si. 

gali,  a  street.  Si. 

galim,  a  rug  or  blanket.  P. 

gunas,  (rare)  tj  'u 
^  . .  ̂         ̂   \  tault,  sin.    P.  gunah. bUs  gunah,  (common)  ) 

gunj,  crease,  wrinkle.    Si.  gunyu.    Pashto  gunjah. 

o'l'iji)  ̂   measure  o£  corn, 

gand,  s.  a  branch  water-course. 

gand,  s.  filth,  manure.  P, 

gand-bo,  stink. 

*^  gund,  testicles. 

gundi,  an  entire  horse. 

ysJtSi^  gandaMo,  Indian  rue  (Peganum  harmala) . 

' — 'j*^     gandraf,  sulphur.  Si. 

ganday/^,  bad. 

^^xi)  gnxi^ar/h,  v.,  p.p.  ganda^/^a,  to  join. 

^;XiS  ginday/*,  v.,  p.p.  iitha,,  imp.  gind,  to  see.    P.  bin, 
didan. 

gandal,  s.  felt,  namda. 

J.JO.J>i  gandil,  a  short  fodder  grass  in  the  lower  Sulaimans  and 

plains.  Si. 

l»^tVi>  gandim,  wheat.    (P.  gandum.) 

•^■^  gand,  Adam's  apple. 

'^f^^  ganno/i.7«,  fool,  idiot. 
asula-gannoA"/;,  a  born  idiot, 

go,  prep.  with.    P.  ba. 

ji^  go,  s.  race,  prize. 

go-bar,  a  race- winner. 

^J'^  gwa//(,  air,  wind.    P.  bad. 

gwaZ/i-ma,  climate. 
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er-gwitJiSL,  on  the  leeside. 

gwa^7«-sbal\var,  puffed  up. 

t!^-^  gwa^/^ai^/?,  a  gelding. 
^■>iy  gwa^/io,  windy. 

gwitJien  halwar  khanay/j,  to  talk  big. 

K^Jy    gwarish,  rain.    P.  barish. 

J^^^  gwaz,  bark  of  a  tree. 
gwash,  ground  at  the  foot  of  a  hill. 

^i'y  gwafa^7i,  v.,  p.p.  gwaptha,  to  call  together,  summon. 
(Cf.  P.  guftan.) 

^1^^  gwAffJia,,  immediately. 

j-f'j-^  gv!ala(/h,  packsaddle  for  oxen,  bags. 

ganda-gwalayA,  (lit.  spoil-bags),  the  small  red 
ant.    Also  the  name  of  a  Baloch  sub -tribe. 

gwamesh,  buffalo.    P.  gav-mesh. 

^j^x^      gwiimish,  a  small  plant  used  in  washing. 
guwan,  doubt,  hesitation.    P.  gumaa. 

^y^y^  gviajizaffh,  a  swinging  cradle. 
gwavikh,  voice;  sound.    P.  bang. 

gwawkh-janay/^,  ) >  to  call  out, 
gwan'-jana^/?,  ) 

y.y  go-bar,  a  horse  that  has  won  a  race. 

got,  bridegroom.  Panj. 

"^jr  8'oj>  ̂   large  lizard,  "go-samp."  Si. 
Xiy^  gwach,  a  buffalo-calf.    Si.  vachhi.    Skr.  vatsa. 

i^y-  gau/fA,  nape  of  the  neck. 
go/t/fi'dnd,  dung-beetle. 

y'^r'  gokho,  a  i.pan  with  the  thumb  and  forej&uger.    Si.  gonkii. 

J'^y    godur,  a  plant. 
godi,  mistress,  lady. 

godh,  menstruation. 

yt;^jj$  gwa:dhi7i  or  godhin,  udder. 
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gwiidhan-din,  the  caper-plant.    Capparis  spinosa. 

(lit.  udder-tearer). 

J       go^^/tar,  wasp's  nest. 

jy>  gwar,  adv.  near.    P.  bar. 

gwara,  nearly. 

jy  gor,  wild  ass.  P. 

gor-dil,  Daphne  mueronata  (so  called  from  its  red 
berries). 

itomb. 
y^^jy  goristan,  ) 

Jy  gwar,  woman's  breast.    P.  bar. 
gwar-sar,  nipple, 

gwarart  dir  khanuy/*,  to  wean. 

gwar-ambazi,  embracing. 

iSj'^I^^  gorand,  a  ram,  male  urial. 
'^^■'Jy  gwarband,  path  leading  round  the  foot  of  a  hill. 

J'^i  )T'  gwarpahar,  flock  of  lambs. 

'^Jy'  gv/iira^h,  v.,  p.p.  gwartha,  fut.  3rd  pers.  sing,  gwari,  to  rain. P.  baridan. 

^ti^Jy  gwara 7f7»,  a  lamb. 

Vy>^  gorkha,  a  kind  of  coarse  grass  called  in  Sind  and  the 
S.  Panjab  sin  or  sain,  good  for  fodder. 

f;y  goram,  a  herd  of  cattle.    (P.  gav,  rama.)    (Si.  goramu.) 

Jy  gur,  gur  or  coarse  molasses. 

^Jj^  gwazay/i.    See  ̂   guzat/h,  to  pass.    P,  guzashtan. 
djy  gozhd,  fiesh,  meat.    P.  gosht. 

gwas,  enough.    P.  has. 

SrS^*^-'^  goskari,  crystal,  felspar ;  fossils  in  rock. 

i^y  gosh,  ear.  P. 

gosh-deay//,  to  listen,  attend. 

^y  gosha,  s.  the  pan  of  a  matchlock. 

gwasha_5'7j.    See        gusbay/j,  to  say. 

goj/a-a,  s.  a  snore.    Goj/n-a  janay/i,  to  snore^ 
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t*^    gwafay/i,  v.,  p.p.  gwaptha,  to  weave.    (P.  baftau.) 
gokurd,  sulphur.  P. 

tjl.-*^  gomadh,  a  kind  of  grass,  the  seed  of  which  is  eaten  in  times 

of  scarcity,  called  in  Sindli  and  the  Derajat,  gam.  JPa- 
iiicum  antidotale. 

nar-gomac^/j,  a  kind  of   grass  with  star-shaped 

flowers,  found  in  the  Upper  Sulaimans. 

j'^y'  gwamz,  a  wasp, 

vi^y  gon,  with,  together  with. 

gon-deay7<,  to  overtake.  - 

gon-khafa_5'7«,  to  meet, 

gwau  or  gon,  the  wild  pistachio.    Pistacia  hliinjulc. 

'^^3    gwand,  short. 

gwandac?/?,  shortness. 

i'^^J   gwando,  an  alligator. 

^^■'jtiJ^i  gondosh,  s.  a  large  needle. 

i^iy^  giing,  dumb.  Si. 

^^h^  gungrii,  turnip.    See  zang.  Si. 

goh,  a  large  lizard.  Si. 

J^^J    gohar,  sister.    P.  khwahar. 

gwahar,  cold. 

ij^iy'  goil,  s-  breakfast-time. 

L2.-^v^  g^i^it,  inaccessible  place,  precipice, 

ghatta_^7;,  v.  to  smother. 

Jy^r'  ghatur,  a  lamb  or  young  sheep  suitable  for  eating.  (Cf. 
Si.  ghato,  ram) . 

jr'  guhar,  adj.    See  gwahar. 

ci^^^V^  ghuriai,  s.  a  stranger. 

LjT^v    ghari,  hour.  Si. 

t)-v^  ghal,  a  band,  a  raiding  party,  a  raid.    Si.  ghali. 

^^if  gahn,  a  pledge.    Si.  gahno. 

ShT"  ghoro.    A  band  of  horsemen.    (Si.  ghoro,  horse.) 

^^i^  gianch,  a  small  bird  found  in  sandy  parts  of  the  country, 
called  Malala  in  the  Derajat. 
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iy-h^  getra,  a  kind  of  melon. 

Ci^i^  getJi,  the  willow,  Salia  acmopliylla.    P.  bed. 

i^^li^  ge^ZHshk,  the  Sinetta  or  Bog-niyrtle.    Dodonaia  viscosa. 

g\th-gaz,  a  kind  of  Tamarisk.    T.  articulata. 

gif?7*-mahisk,  house-fly. 

j-b^  gir.    Imp,  of  girayZs,  take. 

j-^^  gir,  s.  memory, 

giv  'drnt/Ji,  to  remember, 

girar  d^nffJi,  to  remind. 

l^b^  gii'a,  dove.    Si.  gero.    (See  slia#7/lo  ) 
gezhay7^,  v.,  p  p.  gi/c/^ta,  to  bring  forth  dead  offspring, 

^^.iwp  gistj  twenty,  sai-gist,  60,  chyar-gist,  80.    P.  bist. 

^  gistumi,  twentieth. 

^j^i^  gish,  s.  a  female  kid. 

y-^y^  gishtar,  a  shrub,  Feriploca  apltylla. 

geshtar,  many,  more.    P.  beshtar. 

geshin,  a  sieve. 

J^i^  gikar,  belch. 

ji^^  gelar,  a  squirrel.    Hindi  galeri. 

Ci/"    B^'^'  I'l'^-'ith. 
do-gin,  pregnant. 

V-J:^  geha,  great,  good. 

^>;Xi  gieshay/i,  v.,  p.p.  gieshtha,  to  j^ick  out,  to  pay. 

J  L. jYi^  laphur,  (laf-phur),  pot-bellied,  pregnant, 

lad,  sport,  play.    Si.  ladu. 
lada  khanay/i,  to  play. 

^5  lar,  s.  crookedness. 

^  lay//,  a  male  donkey. 

j^"^  hx^Jtar,  thin,  lean.  P. 
•—9^  laf,  belly,  stomach, 

liif-band,  belt. 
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5  )Ui 

laf-dor,  bellyache. 

la£-ser,  bellyful. 

akaffh,  to  bark, 

al,  ruby.  P. 
anav,  lana,  (Salsola  sueda).    Si.  lano. 

andav,  adj.  fat. 

ank,  a  waistcloth,  dhoti.    Si.  lang. 

awara,  young  of  animals. 

aina_'7/;,  v.,  p.p.  lai^/«a,  to  touch,  apply.    Si.  lainu. 

ab,  the  priming  of  a  gun.    Si.  labu. 

lab-cliatay/z,  to  flash  in  the  pan. 

abz,  promise. 
abb,  obtaining,  getting.  Si. 

ataray/^,  to  rub  off,  dismiss,  get  rid  of.    Si.  latarauu. 

ath,  stick,  rod,  flail.    Si.  lathi, 

ath,  embankment.  Panj. 

athna,  bag  for  drugs, 

aj,  shame.  Si. 

uch,  wretch,  proflgate.    Si.  luchu. 

id,  horse-dung.  Si. 

aday^,  V.  to  run  away. 

vxd-Agli,  to  move.    See  loda_7^.    Si.  laranu. 
aA&gh,  p.p.  Iadaif7«a,  to  lade  beasts  of  burden,  to  march, 

start.    Si.  ladanu. 

ii.dh,  jungle. 

adhngJi,  kick.    P.  IsigJiat. 

ladhagh  jana_9'7i,  to  kick, 
ar,  a  branch  of  a  tree, 

ar,  a  sword. 

arzaffh,  to  tremble.  P. 

p.p.  larzi^/ia. 
arka_y7i,  to  hang  (intr.).    Si.  lat^anu. 
arkainayA,  to  hang  (tr.). 

as,  all,  the  whole. 
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jiJi^  lashkar,  army.  P. 

la_9'7«am,  horse's  bit.    P.  lagam. 

4^*^  la.(/hadh,  kick.    See  ̂ iiJ  l&dJiKgh. 

j*^  la^Aar,  af-layAar,  a  rapid  or  water-fall. 

lay/mshayA,  v.,  p.p.  la^j'Aushtha,  to  slip,  slip  out.    (Ar.  \?i,ghz, 
slip). 

lay/ior,  adj.  wretched,  mean,  cowardly,  poor. 

lay/iorew  (^igliiv,  poor  ground. 

la^7«ore?»  daddav,  a  wretched  pony, 

lak,  a  hundred  thousand.  P. 

^  likay/j,  to  hide  (intr.).    Si.  likanu. 

t_5V>^  lakauri,  butterfly, 

jt^'  likhay/i,  to  wi'ite.    Si.  likhanu. 

j.ij;.S^J  likaina_<j'/«,  to  hide,  conceal.    (Causal  of  likay/i.) 
'^■'■^  lalla,  s.  lisping, 

lalla  khanay/i,  to  lisp, 

lamma,  south.  Panj. 

t—^*^  lamb,  a  branch. 

Iambi,  s.  a  kind  of  grass,  ( Genchrus  eclimatm  ? ) 

lanj,  blood. 

lang,  adj.  lame.  P. 

lang,  s.  a  torrent. 

lawashay/i,  v.,  p.p.  lawashtha,  to  drink, 

hon-lawash,  bloodthirsty, 

mar-lawash,  cannibal. 

*->y  lop,  s.  branch  of  a  valley ;  a  small  alluvial  plain  in  the  bend 
of  a  stream. 

f^fV  loth,  s.  a  bag. 

lotay/i,  v.,  p.p.  lottha,,  to  demand,  to  want, 

^i^y  loda_5'7»,  v.,  p.p.  loda^^a,  to  move,  sliake,  (intr.).    Si.  lodanu. 

^i'^j^  lodaina_9'^,  to  shake  (tr,).    Causal  of  loday/?. 

^y  lur,  s.  hot  wind, 

^y  lawar,  s.  a  stick. 
15 
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liirahaf ,  s.  a  stream  which  runs  occasionally.    Flood  irri- 

gation as  distinguished  from  perennial  stream  irrigation. 

t-T )^  lori,  s.  a  minstrel, 

^y  \ogli,  s,  home,  household  ;  (met.)  family,  wife. 

loyA-waz^a,  goodman,  master. 

lo^/«-banukh,  housewife,  mistress, 

ciyjiy  laundri,  s.  the  temples.    Si.  laundiri. 

i>y^  loh,  s.  hot  wind.    Si.  liih. 

^i*^-'  lohiy^,  s.  a  small  pond. 

j-i}  lahar,  s.  a  hill-torrent, 

lahm,  adj.  timid,  bashful. 

♦—^V  Hhef,  s.  a  blanket,  quilt.    P.  lihaf. 

t^i^  letay/j,  v.,  p.p.  letiJ/m,  to  lie,  recline.    Si.  letanu. 

ij^  lero,  s.  a  male  camel  (full-grown). 
"^V^i^  Hkh,  s.  a  line.    Si.  lik. 

likh  khashayZ*,  to  draw  a  line. 

^■5-^  lekhay7«,  v.,  p.p.  lekh^^a,  to  count,  reckon.    Si.  lekhanu. 
y^S.^  lekho,  s.  account,  reckoning.  Si. 

Iflha,  a  bush.  Daphne  mueronata.    (See  phifal,  gordil). 
limu,  s.  lemon.  A. 

lev,  s.  play,  sport.    A.  la'b.  Pashto  lobah. 
lev  khanay/i,  to  play. 

^  M
. 

^•^  ma,  pro.  we,  plural  of  maw. 

j^y^/o  niatiin,  s.  stepmother. 
ma^7*,  s.  mother.    P.  madar.    Pehl.  mad. 

ma#/(-phiiA,  parents, 

ma^/ita,  adv.  immediately. 

mkdh?ig1i,  adj.  female.    P.  mada. 

o'*^^'*  maf//nn,  s.  mare.    P.  madian. 
mar,  s.  snake.  P. 

S3'ahmar,  cobra. 
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mai'-val,  a  kind  of  creeper. 

marifata,  prep,  by  means  of.  A. 

i^J^^  mari,  a  house  with  an  upper  storey.    Si.  man. 

cylj^'O  maza^A,  s.  a  two-year-old  camel.    (Cf.  Si.  majadu.) 

xxiasi,  s.  maternal  aunt.  Si. 

^^-^  mash,  s.  dal.  P. 

j^^'*  mashay7(,  s.  the  hammer  which  holds  the  match  of  a  match- 
lock.   Si.  masho. 

I;^^^'*  makiira,  s.  vermin.    (Cf.  Si.  makoro,  black  ant.) 

mal,  s.  cattle.  A. 

maldar,  cattle-owner.  P. 

malim,  known,  clear.    A.  malum, 

l/cl/o  mama,  maternal  uncle.    Si.  md.mo. 

^jj^'*  man,  prep,  in,  into, 

^'^jj^  man-ay^,  to  be  applied,  touch,  reach  (lagna). 

j^.>5  ̂j^-^  man-dea_9'^,  to  apply  (lagana). 

man-rasha^^,  to  attack, 

man-ravay/t,  to  enter. 

^■{(^^J^'*>  man-khana_9'7*,  to  put  in. 

^ J^j^  c'^'*  man-guzara_^7/,  to  meet  together. 

C;^'*  manayA,  v.,  p.p.  mantha,  to  tire,  become  weary.    P.  man- 
dan. 

mah,  s.  a  month  ;  the  moon.  P. 

l*c       mah-_5'^uma,  eclipse  of  the  moon. 

^dl/o  mahiy/i,  an  udder. 

J^^yc  mahkan,  s.  the  moon. 

mahkani  shaf,  a  moonlight  night, 

mahlo,  early  in  the  morning, 

^ibl/o  mahi,  fish.  P. 

^AXo  matbal,  meaning,  selfishness.    (Ar.  matlab.) 

^Ua'/«  matbali,  selfish. 
^if^^  math,  death. 

fV^'*  niathay/i,  v.  to  shake  (a  churn).    Si.  mathanu. 
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LZ^^  mat,  equal.    Si.  matu, 

j^Jwjoy*  mattainay/j,  v.  to  exchange,  barter.    Si.  matainu. 

cl^"  majal,  power.    Used  as  an  expression  of  apology  or  re- 
pentance. A. 

^^Jls'*  xnaialis,  society.    (A.  majlis.) 
much,  assembled.    (Si.  muchu,  a  heap.) 

much-khana_(/'7t,  to  assemble,  bring  together. 

much-Ma_^7«,  to  assemble,  come  together. 

*f^'*  muchb,  joint. 

pha«f7i-muchh,  ankle, 
dast-muchh,  wrist, 

^s:"*  muchi,  assembly. 

AAS'*  ma7<;Ata.    See  ma^7ita,  immediately, 
mudd,  season,  time.    (A.  muddat.) 

c^TJtX/o  ixiadi'ik,  bead. 

^tJ''*  madi,  goods  and  chattels.  Si. 

'^'^  madha/ch,  locust.    P.  mala7i;7j. 

^"J^  vcL&dJiagh,  v.,  p.p.  mastha,  to  freeze,  curdle.    P:  mastan. 
mar,  man.    P.  mard. 

mar-khusho^A,  murderer. 

mar-khushi,  murder. 
mar-lawash,  ) 

>  cannibal,  man-eating, mar- war,  ) 

•5^'*  murad,  aim,  object.  A. 

^S^j^  marai,  gums. 

cJ^fv'*  murjan,  pepper. 
'tr'*  mard,  man.  P. 

yjdj^  murdan,  s.  finger. 
shah-murdan,  forefinger. 

nyamayM  murdan,  middle-finger. 

jiliJ^^  murdauay^,  the  fingers. 

13ha(7^-murdaua_9'7?,  the  toes. 

^dj^  marduni,  a  man,  human  being.  P. 
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fight,  battle. 

^.ij-  marc '      I  human,  belonging  to  man. 
^H'^'^  mardena,  ) 

marzi,  pleasure.  A. 

mnrc/h,  bird.  P. 

^       mira^7»,  v.,  p.p.  murtha.    Imp.  mir,  to  die.    P.  murdan. 
marka,  s.  a  deputation. 

markhav,  a  horse.    P.  markab. 

margavi,  curse. 

^OI^A)  murvaJAir  or  murwhaJ/iir,  pearl.    P.  marvarid. 

^  j)y°  marora_9'7«,  to  twist.    Si.  maroranu. 

\^\'3y^  marvehi,  see!  behold!  (an  es2M'ession  of  astonishment). 

t^'*3T'^  maroshi,  to-day.    P.  imroz. 
t^'j'*  mirand, 

i^y^  mirao, 

LjT'j'*  marai,  however. 

^       mirayZ*,  v.,  p.  p.  mira^^a,  to  fight.     (C£.  Si.  midanu,  to meet.) 

miroH,  s.  a  fighter. 

^j^^yo  mazagiray/i,  to  taste.  P. 
j^j-^  mazar,  tiger,  &c.    Pashto  mzarai. 

mazar-trap,  tiger's  leap !    The  name  o£  a  game 
resembling  draughts  j^layed  on  a  board. 

mazaiw,  )  , 
}  great,  large.   Zend,  mazdao.   Skr.  maha.   P.  mih. mazan,  ) 

J>'*  mizil,  stage,  march.    P.  manzil. 

j'^  muzh,  mist  after  rain. 

^j'^  mizha^j-A,  v.,  p.p.  mishtha,  to  piss. 
Cf.  Pashto  mital.    Im]^.  mizhah. 

mazhg,  brain.    P.  may^z. 

j^j'^  mizhguzh,  a  small  plant  found  in  the  Sulaiman  range, 
cj'^^'*  mizhagan.    See  mishash. 

mas,  ink.  Si. 

j^*^^  mastar,  large,  greater.    (Comp.  of  mazai?t.) 
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masta^/i,  curds.    (From  masta,  p.p.  of  m&dhai/h.} 

^Xm-zo  musti,  coarse  sugar  or  molasses,  gur.  Si. 
masara,  in  front. 

i^MA/c  misk,  s.  musk.    P.  mushk. 

Os*"*-*  misk.    See  mahisk,  fly. 

masit,  mosque.    A.  masjid. 

mushaf7Aa,  s.  show. 

^^L^A>  mishash,  eyelashes. 
Jj^U^yo  mashal,  torch.  A. 

[j^Mt.'O  musht,  s.  fist.  P. 

ti^*^-*  musht,  s.  hilt  of  a  sword. 

mashar,  celebrated.    (A.  mashhur.) 

misha^^,  v.,  p.p.  mishta,  to  suck.    (Cf.  Ar.  mizz.) 

mushay^,  v.,  p.p.  mushta,  to  rub.    (Cf.  A.  muzz.) 

mashk,  water-bag,  mussuck.  P. 
mushk.    See  mushk, 

mikraz,  scissors. 

^i^^  makherna,  fringe  over  horse's  eyes.    See  riband.  B. 

[^Ci'^lL*  xnalamat,  rebuke,  punishment,  curse.  A, 

malai/cA,  angel.  A. 

raalandrf,  warrior.  (Poet.) 

mam,  the  black  bear. 

maM,  I.  P. 
manna,  forbidden.    Ar.  mana. 

^^'*>  minna, 

^xi/o  minniya. 
ease,  security.  (Poet.) 

manan,  to  me,  me. 

\j^yyo  minnat,  entreaties,  supplication.  A. 

t^i^  mind,  daughter  (among  the  Marris). 

mund,  spring  of  water. 

^_^J>^x^  mundri,  ring.    Si.  mundri. 

_}cAJ./«  mundo,  altogether,  entirely, 
jj^iii^  mandil,  turban,  luugi. 
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du-mandil,  a  respectable  man. 

*— fl-«»-^'«  munsif,  just.  A. 

j^"*  mana^/i,  v.,  p.p.  vaanitJia,  to  attend,  mind.    Si.  mananu. 

j^^'*  mani,  my.    See  also  main, 

^^j^y-^  mavarki,  congratulations, 

moth,  star  on  the  forehead  of  a  horse. 

^it'iy^  moth,  moth.     (Dal).    {Pliaseolus  AconitifoUus)  Si. 
^ mochi,  a  leather  worker.  Si. 

y^y^  moklio,  spider. 

mokho-\ogh,  spider's  web. 

jy^  mor,  ant.  P. 

jy^  morband,  spotted. 

^  jy^  mozha_y^,  a  boot,  legging.    P.  moza. 

f^y^  mosim,  season.    A.  mausim. 
mushk,  rat,  mouse.    P.  mush.    Skr.  mushika. 

Pashto  mazhak. 

^^y^  moshin,  butter. 

i^^y-^  mokal,  leave,  permission  to  depart.  A. 

jij.lSy/«  mokalainay/i,  to  take  leave.    Old  Hindi  mukkalna, 

lylyo  molid,  a  female  slave. 

}i j'^y^  momrez,  spur. 
momand,  merciful. 

*V'*  mah,  I.    See  ma?j. 

mihrvan,  friendly,  kind.    P.  mihrban. 

muhari,  foremost,  in  front.    Si.  muharo. 

mahar,  corpse. 

y^M^^  mahisk,  fly.    (Cf.  P.  magas). 

bena^/;-mahisk,  bee. 

bing-mahisk,  horse-fly  (lit.  dog-fly). 

gi<7A-mahisk,  house-fly. 

ask-mahis^,  blow-lly  (lit,  deer-fly). 

ci'V'*  mahl,  patience,  leisure.  A. 

mahla-dar,  be  patient. 
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^J^^tf^  muhlat,  time,  while,  oj^portunity.  A. 

^j^U^A)  mihman,  guest.  P. 

mihmani,  entertainment.  P. 

Lrif*  mahaira,  in  welfare,  all's  well.    Answer  to  the  salutation 

biya  durr'shaA:/«ta_9'7iei. 
mayar,  shame, 

jci'*  mech,  hint,  making  signs.    Si.  mechh. 
dast-mechdeay/i,  to  beckon. 

jWsii^  meMmar,  mallet.  Si. 

tVi'*  midh,  goat's  hair  or  beard. 
tJJj'O  medJi,  a  boatman, 

mero,  s.  assembly, 

^/i'*  mezagh.    See  mizha_9'7<. 
•^i:'*  mesk,  a  small  plant,  also  a  kind  of  soap  made  from  it,  used 

in  cleaning  jewellery, 

y^i'*  mesh,  sheep.    Especially  dumbas. 

^i>/<i  mai^/ii,  pregnant. 

miksigJi,  to  mew. 

j-^i:-^  megar,  flock  of  sheep, 
^i**  mel,  meeting.  Si. 

^xxi^  menthay^,  wet. 

j'H-^  mainar,  a  kind  of  grass. 
mi«hav,  a  tree.    The  wild  horseradish  tree,  Moi'inga  Con- 

canensis. 

j^yi-*  maivar,  a  bush,  (Grewia  villosa?). 

mevo,  a  chief,  leader. 

^yi*  meva,  fruit.  P. 

^■ffi'*  meh,  peg.    P.  meM. 
mehar,  flock  of  sheep. 

^^1ci:^  mehi,  buffalo.  Si. 

**  * 

(ji:^  main,  my.    See  mani. 
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na,  not,  (un  — ,  in  composition). 

jJLU  na-baliy7<,  minor. 

na-paid,  uncommon, 
nd-durah,  ill. 

na-sahi,  unknown, 

l/ol^li  na-kama,  helpless,  under  compulsion. 

*— ̂ ^'■■j  na-laik,  unworthy, 

^^^j  na-wash,  unhappy. 

^^^i^^^  nachilie?i,  a  little. 
na/c/iun,  nail.  P. 

na/f/io,  uncle  (paternal). 

:^lj^«>..l.i  uaLkhozikht,  cousin.    (Paternal  uncle's  son.) 

^ J^j  naray^,  v.,  p.p.  nari^7«a,  to  groan, 
naz,  s.  a  horn  (to  blow), 

naz,  pleasant,  pretty.  P. 

nazbo,  sweet  scent.  P. 

i^Ji)^  nazuk,  delicate,  tender.  P. 

yj^-^j  nash,  snuff.    Si.  nas. 

nafa_9'7«,  the  navel.    P.  naf. 
nal,  horse  shoe.  A. 

f^^  nam,  name.  P. 
am-nam,  namesake, 

^'•j  nana,  maternal  grandfather.  Si. 

y^i^^  nani,  maternal  grandmother.  Si. 

y^J)^^  navarish,  anything  eaten  as  a  relish  with  bread. 

^■^^  nabi,  prophet,  A. 

C:^*->  napt,  s.  lightning.    (Met.)  a  gun.    (P.  naffc,  naphtha.) 

^ J^i^  nipuray/^,  v.,  p.p.  nipura/!/a,  to  wring.    Si.  nipviranu. 
nuth,  s.  face. 

^^AAs-*  na7i;//inbo7i,7i,  s.  bedclothes;  clothes  given  by  a  host  to  a 

guest. 16 
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ftis-*  na/c/iif ,  slave. 

'^<^^  n&dJiaJcJi,  lemon-grass,  {Cyinbopogon  iwarancusa). 
nar,  male.  P. 

nar,  fife,  pijae.    Si.  nari. 

^ y  narm,  soft.  P. 

J^ij^  nirwar,  justice,  decision  of  a  disputed  case.    Si.  nirwaru. 

naryan,  a  horse  (m.). 

^1^}^  naz-khana_9'7»,  v.  to  close,  bring  together, nazi, 

J  near.    P.  nazdik,  nizd, 

Jj^'i  nishar,  brother's  wife  ;  daughter-in-law.    Skr.  snusha. 
Pashto,  nzhor. 

jjl^CiXj  nishan,  mark,  standard.  P, 

^xsi,^-^  nishtejani,  bedding. 

^i'Xx^i  nishtaina_$fA,  to  spread  out.    Causal  of  ninda_y7i. 
nashk,  mark,  sign,  distinction.    A.  naqsha. 

"'^j  mgli&h,  sight,  show.    P.  nigah. 

nujj'/mr.    See  noy/iar. 
mxghva,,  silver.    P.  nukra. 

^i'.^j'^  nu_5'^raena,  of  silver, 

ly*''  na^^an,  bread.    P.  nan. 

Jy'-^  mghov,  side,  direction. 

niyAoshay^.    See  nigosha^j'^. 

nafa,  profit.    A.  nafa'. 
nafusM,  stepdaughter, 

ir^  nukra,  white  (of  a  horse).  P. 

uikra_5'A,  to  separate,  part  (intr.). 

(J^->  nakl,  imitation,  copying.    A.  naql. 
nakl-khaua^/«,  to  imitate, 

nakh,      )  old  woman, 
nakho,    )  ditto, 

nigah,  care.  P. 

^ilj  isKi  nigahbani,  carefulness. 
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^-Aj-Xi  nigosha^A,  to  listen,  attend.    Of.  Pashto,  n_5^7iwatal. 

p.p.  nigoshtha. 
^^^j  nail,  s.  the  forearm.    Si.  nari. 

pha(?7«-naU,  the  shin. 

v^Aj  nali,  s.  the  barrel  of  a  gun.  Si. 

^^Uo  naraash,  prayers.    P.  namaz. 
nambo,  the  bui  plant,  Crotalaria  hurliia. 

^ C^-a-^  nambi,  s.  fresh  feeling  in  the  air  after  rain. -•  ̂   . 

^-ft-*  namak,  in  namak-haram,  traitor.  P. 

^y*'^  namima,  pattern.  P. 

*— ̂ -^  nang,  honor,  dignity.  P. 
nangar,  plough. 

nangar  bahay/*,  to  plough, 

^tixi  ninda_9'7i,  v.,  p.p.  nishtha,  to  sit,  dwell,  stay. 
P.  nishastan,  nishin.    Pashto,  nastal. 

er-ninda_5'7<,  to  sit  down. 

nawasa_9'7«,  grandson,  granddaughter.    P.  nawasa. 
nawashi,  to-morrow. 

nawashi-bega,  to-morrow  evening. 

nawa»,  perhaps. 

f^i nautirejj,  a  game  resembling  gobang,  played  on  a  board. 

"^y^  noJcli,  new.    The  new  moon,  the  moon.    P.  nau. 
nau7c7i,  a  bride.    Pashto,  nave. 

«2y  nawad,  felt.    P.  namda.    Pahl.  namad. 

<3_y->  wodh,  rain  clouds,  rain. 

jy^  nor,  mungoose,  ichneumon.    S.  noru. 
mira,  silver. 

Jy^  navz,  pulse.    A.  nafs. 

•Sjy  niizd,      )    .    ,  „ 
,    '      I  nineteen.  P. nuzdali,  ) 

or       >  skirt  of  the  hills. 

j*-^  wwghnr:,  ) 



VOOABTJLABT. 

[Extra uJj''  nok,  beak  of  a  bird.  P. 

jij-i  naukar,  servant.  P. 

i^j^j'^  naukari,  service.  P. 
^  nah,  no,  not.  P. 

nuh,  nine.  P. 

nahar,  canal.  A. 
nuhram,  uglj. 

C^A-j-*  nahmat,  intention.  A. 

nuhmi,  ninth. 

S^.        1  now.    Pazand  nun.    Pashto  nan. 

^iUJ  nyadJiaffh,  v.,  p.p.  nyastha.,  to  post,  establish,  appoinfe, 
P.  nihadan. 

f^)  nyam,  middle.    P.  miyan. 

nyama,  in  the  middle, 

nyamji,  one  who  goes  between,  arbitrator, 

^/olw  nyama_5'7j,  middling,  in  the  middle. 

^l^A^ii  nya??wa?»,  in  the  middle,  in  (from  nyama). 

niyat,  object,  desire.  A. 

^■h-*  neJch,  good.    P.  nek. 
neIcJie7t  du'a,  prayer, 

nermosh,  noon  (for  nem-rosh).    P.  nem-roz. 

j^i^  nir,  s.  roast  meat. 
nezuffh,  spear.    P.  neza. 
nesta, 

{^t^x^Xi  nesta#^, 

^ij.A»^ki  nested,  is  not. 

jKxMKxi  nestkar,  poor,  destitute.  P. 

j^i-*  nesh,  tooth.    (Si.  Pashto,  nesh,  tusk.) 

neglikv,  in  the  direction  of.    See  nemgha. 

*V^i*  nekah,  marriage  ceremony.    A.  nikah. 
inla^/j,  blue, 

nem,  half.  P. 

was  not. 
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nem-rah,  halfway, 

nem-shaf,  midnight. 

j^J;^  nema^Zt,  butter. 

l-A^Xi  nemyZia,  in  the  direction  of,  towards. 

yiiy^i^  nimon,  lemon.  A. 

f^i:^  nen,  no,  not. 
^^-^J  nina,  modern,  belonging  to  the  present  time, 

nina-vakhat,  now-a-days.    See  ni. 

^   W.  V. 

.  ̂   waja,  I  ^.j^^^  resembling. ^1(^1  J  wajh,  ) 

^'j  war.    (In  composition)  eater.    P.  Mor. 

mar-war,  man-eater, 

shir-war,  suckling. 

\^jh  waris,  heir.    A.  -wavith. 
I)    wazha,  lord,  master,  sir.    P.  Mwaja. 

di_(^Z!ar-wazha,  landlord. 

lo_$'7«-wazha,  goodman. 

vagii,  a  large  lizard,  alligator.    (S.  vaghii,  alligator.) 

^g^b  ■vagi,  that  very  one.  S. 

f^j  wam,  debt. 
wamdar,  debtor. 

vanij-vapara,  give  and  take,  buying  and  selling  (uncom- 
mon.) Si. 

Itiilj  wanda,  leisure.    Si.  wando. 

jj'j  wanayA,  v.,  p.p.  wantha,  to  read.    P.  Hwandan. 
wahii,  outcry,  the  alarm, 

wabah,  cholera.    (Ar.  waba,  pestilence.) 

wapsa^^-Zj,  v.,  p.p.  waptha.,  to  sleep.    P.  /f^uftan,  Musp. 
wat,  wick.    Si.  vati. 

watta,  stone.  Panj. 

^__5-V-'j  vitthi,  space,  interval.    Si.  vithi. 
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^3  wa^7»,  self,  oneself.    P.  /t/iud.    Skr.  swad-iya. 

vj&tlii,  one's  own,  own. 
va7^7^t  time.    Ar.  waqt. 

^;  wad,  increase. 

vadaina_$'7j,  to  increase.    Panj.  vadawan, 

kS)^}  vadri,  leather  strap.    Si.  vadhi. 

^ji^i  vadri,  bribery.    Si.  vadhi. 
wAdh.    See       vratJi,  self.    P.  7i;7jud. 

i^iij  ■wa.dJd,  birth. 
■w&dJd  khana_$'7/.,  to  foal. 

^.j-iji  warbariya,  excellently,  stoutly, 
ward,  food. 

■WRva.ffh,  v.,  p.p.  wartha,  imp.  bawar,  to  eat,  drink. 
P.  7i;7mrdan.    Skr.  hvar. 

warna,  youth,  young  man.    P.  barna. 

}j)  warii,  beam.    Si.  waro,  rafter. 
warainay7«,  causal  of  wara^7«,  to  feed, 

was,  strength..    Si.  wasu. 

be -was,  helpless, 

wasar,  wild  onion.    See  whasar. 

tiUwj  wastad,  master  of  a  subject,  skilful.    P.  ustad. 

^Ji^A.]jjMj  wasarzakht,  brother-in-law.    C£,  P.  7i;7msar,  zada. 

i-£j/"'j  wasarilr,  father-in-law.    P.  7;7msar. 

wasariya,  in  front,  foremost, 

wasam,  inhabited.    Si.  wasa?m. 

t^**'S  wasi,  mother-in-law.    P.  kbusii.    Skr.  9va9ru. 

wash,  sweet,  happy.    P.  Mush.    Skr.  swadu. 

^i/X^  washki,  male  of  any  beast  of  chase. 

^■^j  washi,  sweetmeats. 

(J'i^j)  vakil,  agent.  A. 

J)  val. 
val,     )  c-  r 

„        ^    I  creaper.    Si.  van. 
valan, ) 

j^j^  vanni,  bride.  Si. 
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vanni,  name  of  a  plant, 

tj?"*;  vanijay/i,  v.  to  yield  up. 
vinyainay/*,  v.  to  spoil.    Si  vinyainu. 

\vLa(/A  or  waha(//«,  salt. 

j^-Sbj  whar,  dirty,  foul.    P.  7^7ior. 

jjlji^  whan,  tray,  dish.    P.  7i;/wan. 

/■fi>j  whav,  sleep.    P.  7i;7iwab.    Z.  qafna. 

lijA)  whard,  food.  P, 

jM-Sb)  whasar,  the  wild  onion,  Alliim  ruhellium.  A. 

k^i)  ves,  clothing.    Si.  vesu. 

"H)  vela,  time.    Si.  velo. 
3  vehi,  street.  Panj. 

»  H. 

^c^lft)  ij^jf^  pilgrim.    A.  j^t2>.. 

'^"^  h&Jcli,  earth,  clay.    P.  7f7iak. 
y>^^^  ha(?7«ir,  heart.    Ar.  /L7;atir. 

haray7*,  dates.    P.  7c/«arik. 

hazir,  present,  Ar.^'^l^k. 

yj^^^  hash,  double  tooth.    (Cf.  Pashto  ̂ 7;ash). 

\c\.st>  hay7(a,  awake. 

J^-fii  hal,  circumstances,  new.    A.  ij^. 

hala  dai !  give  the  news  ! 

^y^*  halwar,  conversation. 

^Ksb  liama^7«,  raw,  unripe,  uncooked.    P.  Mam. 
han,  khan,  chief.    P,  JcMn. 

^jAi-St  habasi,  (cs''}^  'abbasi),  an  eight-anna  piece, 
habar,  discussion,  conversation.    P.  7f7abar. 

habkay/;,  v.  to  stutter.    Si.  liabak. 

'•^^  hapt,  seven.    P.  haft, 

j-'i*  haptay7<,  a  week.    P.  hafta. 
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^Ai^lb  haptumi,  seventh.  P. 

hatar,  danger,  apprehension.    Ar.  kJiatSiv. 

UlU-iSi  hat,  shop.    Si.  hatu. 

Wi^-^  hiitli,  the  wild  olive,  Olea  cuspidata.    P.  zaitiia. 

huch,  horse's  hough.    Si.  khuch. 

^■tf'^^  haehho,  thus,  so.  P. 

^^f^  hachi,  any.    Often  contracted  to  'chL    P.  hech. 

^ji*^^  hadlra^/i,  to  chop  up. 
had,  bone.    Si.  hadu.    Pashto,  had. 

hidki,  hiccough.    Si.  hidiki.    Pashto  hatkai. 

hufZ^ai,  ) 

li/d'^*  ha.dJien,  then. 
hir,  a  young  male  camel  up  to  six  months, 

har,  every,  each.  P. 

har-do,  both. 

har-ranga,  o£  every  kind. 

har-ro,  daily,  always. 

har- sal,  every  year. 

har-kas,  every  one. 

har-ki,  every  thing  that — ,  each. 
har-va7i;7«ta,  ) 

}  always, 
har-vela,  ) 

har-handa,  everywhere. 

hur,  adv.  apart. 

hur-jana^^/j,  to  drag  apart. 

harb,  jawbone. 

(J-^j^  hartal,  arsenic.    (Si.  hartalu,  yellow  orpiment.) 
jj^^^t*  hartel,  large  saddle  bags. 

tiZ-T'J'*  hurjin,  saddle  bags.    P.  7c7iurji. 
*— hirdik,  squirrel. 

i^^^<ij^-  hardhat,  metal.    Skr.  dhatu, 
hirs,  avarice.  A. 



I 

1880.]  VOCABTJLABY.  129 

harsh,  )^^^.^_ 

A^i)  harsha,  ) 

^  ̂*  harra^/i,  s.  an  infirm  person, 

^  j'^  harra_9'7«,  s.  a  saw. 
' — l;^  harf,  letter.  Ar. 

>ij[j^-*>  harmzada,  bastard,  scoundrel.    A.  P. 

^•f^^  harnoH,  dhatura. 

x*'^*  harwar,  a  measure  o£  corn  containing  nearly  10  maunds 

Indian  weight.    P.  ̂ /iarwar. 

haiii,  ̂    I  dogs), 
^^.a  harriya,  ) 

iiijSi  hazhdah,  eighteen.  P. 

*  hizbg.ir,  anywhere. 

has,  an  ornament,  a  "  hassi"  or  silver  necklace.    Si.  hasu. 
^^Xm^  liastal,  mule. 

yj:^'^^  hasht,  eight.  P. 

jy^»>  hushtur,  camel,  (the  generic  term).    P.  shutur. 
Skr.  ushtra.    Brahui  huch.    Zend,  ustra.    Pashto  ush. 

^jyXAi.3b  hashtumi,  eighth. 

^mO)  husha^/j,  p.p.  hushtha,  to  dry  (intr.). 
hushk,  dry.    P.  ̂ /mshk.    Skr.  9ushka.    Z.  huska. 

hushke/i  dod,  skeleton. 

^^^KSti  hishki,  scarlet. 

*— hak,  rights. 

hakal,  drawing. 

^  bakalay/i,  v.,  p.p.  hakala^/^a,  to  drive,  to  urge  on. 

hukm,  (A.  hukm),  order. 

(J-6>  hal,  melting  ;  hal  hiaffh,  to  melt,  thaw, 

ij"-*  hil,  a  kite.  Si. 

^^ILS)  hulas,  free.    P.  Mulas. 
halk,  village,  collection  of  huts.    (Cf.  Ar.  Halk,  ̂ /(alkat.) 

halc(//i,  spices, 

^xjdjb  haleni,  adv.  undoubtedly. 

Aa.\..uJfc  hambacha,  ammunition  pouch.    Si.  hambacho. 
17 
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jU^Jb  hambar,  a  collection  of  com,  and  enclosure  round  it. 
P.  ambar. 

)tij.Aai  liamo(^Aa,  there,  in  tbat  very  place. 

]iyx^  hamef?^a,  here,  in  this  very  place. 

^jSJ.jjA.a)  hamesh,  this  very  one. 

hameshiya  phar,  on  this  account, 

han,  neighing,  whinnying. 

han-khanay/i,  to  neigh,  whinny, 

binjri,  the  shoulder-blade.    See  bardast.    Si.  hanjhi. 

^•"^  hinjir,  fig.    (P.  anjir.) 
hanchho,  thus,  so.  P. 

^■^^  hand,  s.  place,  dwelling.    (P.  Hana.)    (Si.  handhu.) 

handa,  in  place,  instead, 

thi-handa,  elsewhere, 

har-handa,  everywhere, 

hech-handa,  anywhere, 

hech-handa  nen,  nowhere, 

handiya,  somewhere, 

ya-handa,  in  one  place,  together, 

as-hand,  fire-place, 

zahm-hand,  scar  of  a  sword-wound, 

nind,  bitch. 

^djA  hindi,  weapon. 

^iXiJb  handainaj/Jj,  to  be  useful, 
hunar,  skill. 

^XJ.fi>    hinka^^,  to  neigh. 

hangar,  charcoal.    (Cf.  Sindhi  a?2yaru.) 

Ijingalo,  variegated.    (Si.  hingulu  vermilion.) 

hau,  yes. 

hawan,  that.    (P.  ham-an.) 

^/^Ij-*  hawankar,  as  much  as  that, 
hawango,  thither, 

hot,  hero,  warrior. 
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baud,  tank.  Ar. 

havdah,  seventeen.  P. 

idjJi>  hodadar,  official  (for  P.  uhdadar). 

i^y^  hod,  hole,  cave,  den. 

Jj^  haur,  rain.    Si.  horu. 

;j-a>  hor,  '\ 
horg,      >  empty. 

tji^Jy^  horgin,  ) 

iji^jy^  horjin.    See  hurjin.    Saddle  bags, 
hosh,  sense.  P. 

^jjb  hoshay/*,  s.  an  ear  of  corn.    (P.  Hosha.) 

^U^j.ib  hoshyar,  skilful.  P. 
hauf,  leprosy  ;  a  severe  illness,  violent  fever. 

J^A  hoi, 

V-A^v  iJj'^  hol-posh, 
hom,  the  air-jDlant. 

eJ^-*  hon,  blood.    P.  kJmn. 

yj^ij^  hawesh,  this,  this  one. 

ftjiy^  hawew,  adj.  this, 
hi.    See  hif^/dshk. 

hai,  or. 

hai  hai,  either,  or.    (P.  khwih,  Mwah.) 

^■S>  haya,  shame.  A. 

be-haya,  shameless. 

bait,  camel's  pack-saddle. 

Ci^^i*  hith,  green  corn,  khasil.    P.  7c7iawid. 

hech,  any.  P. 

^si*  hechi,  anything. 
hechi  na, ) 

)  nothing,  none,  not  at  all. 'clii  na,  ) 

hiM,  swine.    P.  ̂ 7<uk. 

tJ^i^  hedh,  sweat.    (Skr.  svid.    P.  pa-sina.) 

(^/X  iXiJb  biJAishk,  the  khip  bush,  Orthanthera  vimiiiea. 
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hir,  a  houri.    (Ar.  hur.) 

hair,  welfare,  (Ar.  Mair.) 

hair  khana_9'^,  to  salute, 

ma-haira,  all's  well. 

yj/it^  hiran,  dish,  plate. 

*Vi/i-*  hirth,  fine,  thin. 

haiza,  cholera. 

■^J^*  hizhokh,  a  waterfall, 

^^i-*  hes,  rust,  dirt. 
J  J;*  hil,  hope. 

ijJ^.^  helak,  tame,  subdued,  accustomed.    Si.  heraku. 

hilwand,  hopeful. 

y^t^  hmz,  a  leather  churn. 

hinzar  mathayA,  to  churn. 

^^i^  hina,  weak.    Si.  hino. 

'^<^)^i  yazhdah,  eleven.  P. 
yazhdumi,  eleventh.  P. 

fiH  yatim,  orphan.  A. 

i^i^i  yakin,  certain.  A. 
*— ̂   yak,  one.  P. 

yak-aptiya,  one  another, 

yake,  only  one. 

yake-chyar,  fourfold, 

yake-sai,  threefold, 

jjjj  <jL  yala  dea_9'^,  to  let  loose.    See  jSj^  ̂ \  llay/j  deay^. 
Pashto,  yalah. 

yamara,  for  ever.    See  jamara. 

*i  ya,  one.    Cf.  Pashto  yau,  yavah. 

ya-bara,  at  once, 

ya-bare,  once, 

ya-ranga,  of  one  sort, 

ya-handa,  in  one  place,  together. 



SPECIMENS 

OF 

IHE  BALOCHI  LANGUAGE. 

I. 

The  Wanderings  of  tlie  Bind  Baloclns. 

[This  poem  is  very  widely  spread,  and  I  have  met  with  it  in  ahifiost 

every  Ualocli  ti'ibe.  The  versions  differ  very  slightly.  The  present  one, 
as  the  dedication  in  the  last  two  lines  shows,  was  recited  to  Jalal  KJian  a 

former  Chief  of  the  Le_yiaris.  Another  version,  from  a  Gurchani  Dom, 

similarly  brings  in  the  name  Nilial  KJrdn.  The  poem  is  probably  of  consi- 
derable age  ;  it  is  very  elliptical  in  expression,  many  of  the  grammatical 

forms  are  antiquated,  and  the  versification  is  loose  and  formless.  It  gives 
the  legendary  account  of  the  Wanderings  of  the  Baloches  before  they 
settled  in  the  countries  they  now  inhabit,  distinguishes  the  tribes  entitled 
to  rank  as  Rinds  from  those  not  so  entitled,  and  concludes  with  a  catalogue 

of  their  leaders.] 

Shukr  Allah  hamda  guzara 
badshah  mulka  w^then 

Thi  jihan  khak  o  gilo  bi 
ITeku  nindo  wash-dila. 

Ma  auliid  Mir  Hamzai^/<-u?i 
Sob  dargaha  gur  eii 

Azh  Halaba.  phat^A  kbayswi 

go  jazizaw  jheroera 
Masara  Miren  Jalal  Ha?f 

chhil-o-chyar  bolak  en 
Kalabala  Bompiir  ma  nya«wiL;< 

shahr  Shistan  niizile 

KhiU-//tu«  Harina  banda 
Kech  raste?J  phalawa 

18 
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Makurana  Hot  nindi 

Khosa_9'A  maw  Keoh-deha 
Azh  Halaba  Chandiyej^/ia 

Kalamthi  e  \ogli  pha-gure« 
Jo  mitaf  bahr-khanana 

Kul  sardar  Shaihak  Qn 

Ma?j  Naliya  Noh  nindi 

Jistkani  pha-gui'e« 
Phuzh,  Mirali,  Jatoi 

Drust  ma?i  Sevi  Dhadara 

Dnsbak  Klmi,  Mazaii 
E  go  Rinda  yagsar  en 

Azh  bunyada  Phuzh  Rinde 
Sar  go  Mir  en  Chakur  en 

Golo,  Gopang,  Dashti 
Eind  thaliya  dar-ant 

Thi  Baloeh  baz  bisharera 
Drust  maw  Rinda  manaba 

Nashk-daur  pha  Gorgezavi 
E  maw  Thaliya  deha 

Noh  korai  aware?} 

E  go  Rinda  yagsare» 
Rindaw  ma?2  Shoran  nindi 

Lashar  m&n  Gandava^j'Zi  en 
E  mani  pera  o  rand  eit 

E  Balocha  daptar  e?i 
Ma  deu«  si  sal  janga 

E  Balocha  shiddat  en 
Shaihak  o  Shahdad  dani 

Las  sardar  Chakar  en 

Chhil  bazar  khai  Mir  gwaj^kha 

ThewayZiajz  clade-potar  en 
Hol-posb  dast-kalaya 

Drub  kbawan  o  jabab  en 
Path  pecba  go  khawa 

Pbaif/t  lalew  mozba_9'7i  en 

Karcb  katar  nu_9'7iraena 
Dast  mundri  fchangave;e 

Bakar  o  Gwabaram  Rameua 

Zar-zuwal  Not?/*  banda_y7«  en 

PbuzhaJi  Jaro  jaur-jawav  en 
Haddew  Dine  hxidMv  en 
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Pheroz  o  Bijar  Rehan 

Miran  EindaH  zahm-jan  en 
Sohba,  Miban,  Alf, 

Jam,  Sahak  o  Alan  en 
Haivtare  Bivaray/t  ma«  Rindare 

Mir  Hassan  go  Braliim  en 
Shair  ki  sheraw  joii 

Mir  Jalal  Han  surphadh  eti. 
Translation. 

Tlianks  and  praise  to  God  ;  himself  he  is  Lord  of  the  land.  When 
the  rest  of  the  word  becomes  dust  and  claj,  alone  He  remains  with  serene 
heart. 

We  are  the  offspring  of  Mir  Hamza ;  victory  is  in  the  worship  of 
God.  Trom  Halab  do  we  arise,  there  are  lights  with  the  unbelievers. 

Foi'emost  is  Mir  Jakil  Xhin,  there  are  four  and  forty  tribes.  By  stages 
(we  march)  from  Kalabala  (Karbala?)  to  Bompur  and  the  cities  of  Sistan. 

We  came  to  Harun's  band,  on  the  right  side  of  Kech.  The  Hots  settle 
in  Makran,  the  Khosas  in  the  land  of  Kech.  From  Halab  come  the 

Cliandyas,  near  the  home  of  the  Kalamthis.  Dividing  out  running  water 
and  dry  land,  the  chief  of  all  is  Shailiak. 

In  Nali  the  Nobs  settle,  close  to  the  Jistkanis.  The  Phuzbes, 
Miralis  and  Jatois,  all  in  Sevi  and  Dhadar.  The  Drishaks,  Khans  and 

Mazaris  are  one  with  the  Rinds.  In  origin  the  Phuzhes  are  Rinds,  they 
were  with  Mir  Cbakar.  The  Golos,  Gopangs  and  Dashtis  are  outside  the 
Rind  circle  (dish).  The  other  very  numerous  Baloches  are  all  included  in 
the  Rinds.  Distinguished  for  wealth  among  the  Gorgezes  are  those  in  the 
country  of  Thali.  The  Nobs  and  Korais  are  mixed  together,  they  are  one 
with  the  Rinds.  The  Rinds  settle  in  Shoran,  the  Lasharis  in  Gandava. 

This  is  our  foot-print  and  track,  this  is  the  Baloch  record.  Por  thirty 
years  we  are  engnged  in  battle,  this  is  the  Baloch  struggle. 

In  the  time  of  Shaihak  and  Shahdad,  Chakar  was  chief  of  the  whole. 

Forty  thousand  come  at  the  Mir's  call,  all  descendants  of  one  ancestor. 
All  with  armour  upon  their  forearms,  all  with  bows  and  quivers ;  with  silk 
scarves  and  overcoats,  and  red  boots  on  their  feet;  with  silver  knives  and 

daggers,  and  golden  rings  on  their  hands.  There  were  Bakr  and  Gwaharam 
and  Riimen,  and  the  gold-scattering  Nod//hdmh\//h.  Of  the  Phuzhes  was 
Jaro,  venemous  in  reply,  and  Hadde  his  brother  by  religion.  There  were 
Pheroz,  Bijar,  Rehan,  and  Miran,  the  swordsman  of  the  Rinds.  There 
were  Sohba,  Miliiuj,  Ali,  Jam,  Ishak  and  Alan  ;  Haibat  Han  and  Bivaray^ 
of  the  Rinds,  and  Mir  Hassan  with  Brahini. 

It  is  the  poet  that  composes  the  songs,  and  Mir  Jalal  Khm  compre- 
hends them. 
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II- 

Poems  relating  to  Mir  ClidJcar. 

Mir  Cliakar  is  the  great  legendary  hero  of  the  Eind  Baloehes.  He  is 

represented  as  having  led  them  into  "the  countries  they  now  occupy  from 
Makran,  and  as  having  founded  a  kingdom  with  its  capital  Sevi  (Sibi). 

He  waged  war  with  the  Turks  under  Humau  Chu^^'Aatta.  On  the  civil  war 
between  the  Rinds  and  Lasharis  breaking  out,  the  Turks  under  their  leader 
Zunu  joined  the  liinds,  and  the  Lasliaris  were  defeated.  The  Turks  seized 
the  Lashari  women,  but  released  them  on  the  expostulation  of  Chakar, 
wlio  said  that  Baloehes  would  be  disgraced  by  being  accomplices  in  such  a 
deed.  At  one  time  Chakar  was  a  prisoner  to  Humau,  who  called  him  up 

and  asked  him  "  What  is  the  best  of  all  weapons?"  Chakar  replied,  "  Any- 
thing that  a  man  can  lay  hold  of  in  a  fight."  The  king  then  had  Chakar 

brought  unarmed  into  a  narrow  street,  and  a  savage  elephant  turned  loose 
at  the  other  end.  As  it  rushed  upon  Chakar,  he  caught  up  a  dog  that  was 

lying  in  the  road,  and  threw  it  in  the  elephant's  face  with  such  violence 
that  it  turned  and  fled.  Chakar  is  said  to  have  founded  the  old  fort  at 

Sibi,  which  he  ultimately  abandoned  at  the  end  of  the  civil  war  on  his  way 
to  the  Panjab.  His  name  has  been  given  to  several  places  in  Balochistan, 

among  them  Chakar-mari  '  Chakar's  upper  storey,'  a  hill  near  Sangsila  in 
the  Bugti  country,  from  which  he  is  said  to  have  taken  his  last  look  back  at 

Sibi.  This  is  a  physical  impossibility,  but  Chakar  was  a  '  godlike  man' 
(Huf'//ai  mard),  and  could  do  tilings  which  the  present  generation  is  not 
capable  of.  Another  place,  named  after  him,  is  Chakar  Tankh  '  Chakar's 
defile'  in  the  Marri  country. 

It  is  difficult  to  say  how  far  any  part  of  Chakar's  adventures  are 
historicnl.  Baloehes  began  to  arrive  at  Multan  and  the  neiglibourhood 
from  Makran  in  the  time  of  Hussain  Langa,  towards  the  end  of  the  15th 

century.  (Briggs'  Ferislita,  Vol.  IV,  p.  388.)  Soon  afterwards  came  one 
whose  name  is  transliterated  by  Briggs  Meer  Jakur  Zund,  which  should 
probably  be  Mir  Chakar  Rind.  He  obtained  a  jagir  in  Uchh  from  Jam 
Bayaziu  (lb.  p.  396). 

T'liis  Mir  Chakar  is  said  to  have  come  from  Solypur,  but  I  have  not 
been  able  to  discover  this  place.  This  was  about  1520  A.  D.  About  the 
same  time  we  find  Baloehes  in  the  Panjab  as  far  north  as  Bahrah  and 

Khushab  on  tlie  Jehlam.    (Erskine's  Baber,  p.  256.) 
This  irruption  of  Baloehes  into  the  Panjab  was  probably  caused  by 

the  pressure  on  them  of  the  Turks  or  Mu^^Z^als  wlio  were  then  under  the 
KYtjKms  invading  Kachhi  and  Sindh.  Shah  Beg,  son  of  Zulmun  Beg 
Ar^Zmn,  took  Sibi  first  in  A.  D.  1479  and  a  second  time  about  A.  I).  1511. 

This  occupation  may  have  been  the  cause  of  Chakar's  emigration.  Shiih 
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Beg  made  Sibi  liis  capital  for  some  time,  and  it  is  probable  that  he  and  not 

Chakar  really  built  the  old  fort  there  (Erskine's  Baber  and  Huniajun.  Ed. 
1854,  Vol.  I,  pp.  342,  347,  348.)  There  is  no  record  of  any  collision 
between  Humayun  and  the  Baloches  except  during  his  flight  in  A.  D.  1543, 
when  he  seems  to  have  been  plundered  by  tliem  in  the  Bolan  Pass.  (Baber 

and  Humayiin,  Vol.  II.  p.  26G)  and  again  fell  in  with  them  between  Kan- 
dahar and  Sistau  (p.  271).  This  is  perhaps  sufficient  for  the  introduction 

of  his  name  into  the  legends.  Zunu,  the  Turk  leader,  perhaps  stands  for 
Zulnuu  Beg  in  whose  name  Shah  Beg  fought. 

The  Quarrel  of  Mir  Clidkar  and  Qwaliardm. 

[This  poem  also  seems  from  its  language  to  be  an  old  one.  It  de- 
scribes the  causes  of  the  division  between  the  Binds  and  Lasharis,  the  two 

sections  into  one  of  which  all  true  Baloches  fall.  Tiie  Binds  were  under 

Chakar,  the  Lasharis  under  Gwaharam.  Finally  Chakar  in  disgust  emi- 
grated to  the  Panjab,  and  settled  at  Satghar  in  the  Lahore  District,  where 

he  died  and  is  said  to  be  buried.] 

Kilati  Haviv  gtishi :  Sari  Rind  (7/Hilam  Bolak  gushi :  Chakar  Gwaha- 
ram Karakutan  gushi:  Gohar  bautiya  kharde  gal  gushi:  philavcjj 

si-sal-jang  gushi. 

Yad  khanan  name  Ilahi 

man  awwal  sar-nava^7«a?i 
Haidar  o  pbusht  o  phanali 

sar  hazrate  a/i,7/ir-zamara 

Biya  lori  go  sawaha 
zir  mani  guftara^/Z/a^ 

Bar  gwara  bela?i  diley/za 
no  salati  braf/7?araM. 

Mangehil  Rinda  pha  Bompur 
Kech  biiy/ze  Makura;j 

Mastare?i  \ogli  Domki  e?i 
ma«  Balochi  merava?i 

Bind  Lashari  awara 

tran  bastha  ])ha-wai{7ia« 

'  Biyae/Zi,  siie^Ma  biladim 
bilu7i  giyafe«  ulkaba« 

Jo  niitafa  bi-kati'i/j 
bahr-khanu/i  bipha  \\a.lh-dii. 
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Raji  rana  kai?/<  ma  lekuM  ' 
biya/c7<tba«  dun  Xofjh  githan 

Hukmi  tonde  na/f/afa^ 
noJch  khu^/iantesh  adima?t 

Bozh  boraji  baray/iena 
kotwaui  andara 

Saj  kha,ne  baze/i  bibana 
nuh-hazari  markhava^i 

Bijaru«  bagart  girda_9'/;ena 
azh  Naliya  kbaur  dafa 

Gwankh-jaf/ia  jodh-in  bi  kada/t 
'  er-kha£e  azh  Chajua 

Khash  gall  o  palanga 

jhul  suhre?i  kairiala?i 
Bauf  raorbande?^  lihefara 

]iingaIoe?i  manjava^i 
Sikb  0  tasa?i  bijoreii 

Makurani  kadaha)? 
Chakuri  deb  na  nindi. 

ro  wa^/a  diren  amilara. ' 
Phoshi^Aa  Eindaw  wa#/a  dir 

pha  khawah  o  shaddavaw 
Vhadh  lalew  mozha_5'/<a;j 

Kind  kasaf/^ant  pha  DeravaM 

phadar  o  Sevi  gwaL'fcha Dan  Jhal  o  Nihiha  dafa, 

Hab,  Phab,  Mob,  Mali 
da;j  Nail  kbaur  dafa 

Gaj  shahra  bastbayAena 
Daw  Maragaho  deha 

Sangar  o  khob  Sulema 
G  waftliay/jen  sher-nara?» 

Sang  Mundahi  dhanij^a 
Dan  pa  bi  Methha, 

Ba//Jicha.eu  Kaebo  Sima 
Daw  Dhari  o  Bbanara 

Nangare  Bijar  tbe_9'//a 
Jam  Sulemana  lura. 

Gohar  bauti  ki  a7c/(tha 

gwar  Nawave  Chakura 
'  Mai  mani  otbiya  bag  en 

hande  phe-dare  mana/i' 
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Chakura  dir-zanay/^ena 
gwash  bi  dxxvren  Gohara 

'  Barav  o  Soran  jod 
Kachraki  phalava, 

He-miuua  baga  hichaven, 

nincl  he-anden  shafa.' 
Bosh  azh  Gwabaram  shahra 

raffcha_9'7iant  kharde  cbariart 
TiavaffJien  horixn  zawaranfc 

pha  sliikar  o  sailahan. 
Hir  khusbtbant  juftay/zija 

phar  watid  laf  seriba?* 
Raj  bunda^Aant  bazaii 

azb  du-demi  zianeba 
Kabrava  tbeka«  kbawatbant 

pba  hacUien  kirdaray/uwi 
'Sbin-gura  Gwabaram  tbe^/<a 

'sban-gura  Mir  Cbakura 
Pbilavew.  si  sal  jang  atJi, 

Gobara  bir  pbaf/Aa 
Sar  galoi  bai^/iay/^anti 

nesb  riMtbant  azh  dafa 
Mara  di  ekhawa  di  ishtba 

pba  Huclhai  asura 
Guda  Sultane  Balocba 

sabl  khntha,  hi  pba  watMn 
Cbakur  azh  hvatJd  gasura, 

Gwastha  Sattew  Gharare. 

Translation. 

Kilati  son  o£  ITabib  sajs  :  to  the  lofty  Gbulam  Bolak  Einds  he  says  : 
abovit  the  quarrel  between  Chakar  and  Gwabaram  be  says  :  of  the  refuge- 
taking  of  Gobar  in  few  words  he  says  :  of  full  thirty  years  war  he  says,  as 
follows  : 

First  I  remember  the  name  of  God,  my  morning-star  of  old  ;  lord, 
and  support  and  protector  to  the  most  illustrious  propliet. 

Come  minstrel  at  early  morn,  learn  my  sayings  and  carry  them  to  the 
friends  of  my  heart,  and  the  assembly  of  my  brethren. 

The  bold  Einds  came  to  Bompur,  to  Kech  and  fertile  Makran,  the 
greatest  family  was  the  Domki  in  the  Balocb  assemblies. 

The  Einds  and  Lusharis  met  together,  they  took  counsel  among 
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themselves.  "  Come,  let  us  march  hence,  let  us  leave  these  widespread 
lands.  Let  us  conquer  streams  and  dry  lands,  and  deal  them  out  among 
ourselves.    Let  us  take  no  count  of  rule  or  ruler." 

They  came  to  their  own  homes.  Tlie  chiefs  (turban-wearers)  ordered 

their  slaves  to  saddle  their  young  mares.  "  Loose  the  slender  chestnut 
(mares)  from  their  stalls,  saddle  the  numerous  fillies,  steeds  worth  nine- 
tliousand  each.  Let  us  bring  in  herds  of  camels  from  round  about,  from 

the  mouth  of  the  torrent  of  Nali."  The  men  called  to  the  women  "  Come 
down  from  Chaju,  take  out  your  wrappings  and  beds,  carpets  and  red 
blankets,  pillows,  and  spotted  rugs,  and  many-coloured  bedsteads,  moulded 
cups  in  abundance,  and  Makrani  drinking  vessels.  Chakar  will  not  stay  in 

this  country,  he  will  go  to  his  own  far  land." 
The  Kinds  clothed  their  bodies  in  overcoats  and  turbans,  with  red 

boots  on  their  feet.    The  Kinds  were  distinguished  for  Iiospitality. 
They  called  together  Dhadar  and  Sevi,  in  Jhal  and  the  mouth  of  the 

Mlah  ;  Hab,  Phab,  Moh  and  Mali  in  the  mouth  of  the  Nali  torrent.  They 
stayed  at  the  city  of  Gaj  in  the  land  of  Maragah.  The  tigers  of  men 
assembled  Sangar  and  the  Sulaiman  mountains,  tlie  rulers  of  Sang  and 
Mundahi  became  payers  of  tribute  to  our  chief. 

In  the  boundaries  of  fertile  Kachhi,  in  Dhari  and  Bhanar.  There  was 

generous  Bijar  with  his  scimitar,  and  the  leader  Sulaiman  with  his  sword. 

Gohar  came  for  refuge  with  the  Nawab  Chakar,  saying  "  Show  me  a 

place  for  my  cp.ttle,  and  herds  of  camels."  The  far-seeing  Chakar  said  to 
the  fair  Gohar  "  Go  to  the  streams  of  Shorau  in  the  direction  of  Kachrak. 
There  stay  at  ease  with  your  herds  of  camels,  and  have  no  anxiety  by 

night." One  day  some  madmen  went  forth  from  Gwaharam's  city,  they  were 
mounted  on  fine  chestnut  (mares),  for  the  sake  of  hunting  and  exercise. 

They  killed  a  pair  of  young  camels  (of  Gohar's),  to  fill  their  bellies 
withal. 

The  chief  fell  into  a  great  rage  (lit.  rage  of  a  thousand),  on  both  sides 
damage  was  done.  A  curse  falls  upon  the  wicked,  upon  the  doers  of  evil. 
On  this  side  was  Gwaharam  with  his  sword,  on  that  side  Mir  Chakar. 

For  full  thirty  years  war  continued  about  these  young  camels  of  Gohar's. 
All  the  excellent  youths  have  been  slain,  the  teeth  have  dropped  from  their 

mouths,  and  God's  mercy  has  spared  us  only.  Then  the  Baloch  rulers  made 
peace  among  themselves,  and  Chakar  on  account  of  this  feud  among 
brethren  passed  away  to  Satghar. 
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VJidJcar^s  denunciation  of  his  foes  on  leaving  Sihi. 

Chakar  Shaibak  gushi:  sari  Rind  Badshah  gusbi :  are  rosh  ki  Sevi 
khili  kharde  gal  gushi :  Gwaharamar  pbasave  da^/i  gushi. 

Bila?J  mar-la  wash  e?i  Sevi 

Gaurera  sa^?7jani  margavi 
Jame  Nindava  bhattiya 

Sai-rosha?t  Babaram  ne_5'^a 
Si-sal  uvt  0  uzhmara 
Jan-jebhavaw  jangiya 
They/i  azh  balgava  honena 
Chotajj  cho  kamandi  hoghkn 
Ju/c7itan  na  nasbant  larena. 

Warnayan  du-mandilena. 
Lad  ma  derava??  na  rustbaut 
Misk  ma  bariitaw  na  mushtbant 

Whard  dumbagZsaM  mesbani 
Karwali  sharab  sharr  joshant 
Shah  an  pha  nishan  yakhe  nest 
Drustare  warthay/iaw  hindiyare 

Shartaw  d.'kthaghkn  sbimenaw 
Bacbaki  lawar  ba?2ziya 

Gwahai'am  muzbe??  Gandavay/* 
Singbe  ma  zirib  phirentha 
Maciuya  lawasbtba  lanjaith 
All  0  Willi  druh-daraa 
Yaki  kilata  beronere 

tMgJi  kavali  Turkanare 
Bind  hkvixghen  boranare 
G  vvaharam  azb  dude  bande  bi 

Ke  Gor  bi  ne  Gandava^A. 
Tranislation. 

Cluikar  son  of  Shaibak  says  :  the  exalted  Ruler  of  tlie  Rinds  says  :  on 

the  day  he  leaves  Sibi  these  lew  words  be  says :  in  reply  to  Gwaharam  he 

says  (as  follows) : 

I  will  leave  man-devouring  Sevi,  curses  on  my  infidel  foes  !  For  three 

days  shall  the  Jam  Nindo  from  his  oven  (distribute  bread)  in  honour  of 

Bahram  (slain).  For  thirty  years,  for  ever  shall  there  be  war  with  these 

gigantic  men,  nor  shall  my  sword  be  clean  from  stains  of  blood.  1  will 

bend  it  like  jointed  sugarcane,  so  that  tlirough  crookedness  it  will  not  go 
into  the  sheath. 

19 
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The  distinguished  (lit.  two-turbaned)  youths  do  not  rise  up  to  sport 

among  the  houses,  they  rub  no  scent  on  their  moustaches,  but  they  eat 

fat-tailed  sheep  and  boil  strong  liquor  in  their  stills.  There  is  not  one  of 
them  with  signs  of  a  ruler  about  him.  Tliey  have  eaten  all  their  weapons, 

they  have  gambled  away  their  heads,  they  have  children's  sticks  in  their  hands. 
Let  Grwaharam  stay  in  dusty  Gandava,  a  stone  thrown  into  a  well.  Machi 

has  drunk  blood ;  All  and  Wall  are  traitors.  The  rebels'  fort  has  been 
surrounded,  and  reduced  to  earth  by  the  tyrannous  Turks  and  the  Rinds 
on  highbred  mares  (chestnuts).  Gwaharam  (will  be  expelled)  from  both 
places,  (and  possess)  neither  a  grave  nor  Gandava. 

III. 

Dost  en  and  Sht'ren. 

The  legend  on  which  the  following  poem  is  based  is  as  follows  : 
During  tlie  war  between  Mir  Chakar  the  Rind  leader  and  Humau 

Chuy/iatta  king  of  the  Turks  (*  e.  the  Badshah  Humayiiu),  Chakar  was 
forced  to  consent  to  give  up  some  Rind  maidens  to  Humaii,  but  actually 
sent  instead  young  men  in  disguise.  On  this  being  discovered,  they  were 
ordered  to  be  kept  in  perpetual  imprisonment  in  the  fort  of  Harrand. 
Among  these  prisoners  was  Dosten.  He  had  been  engaged  to  marry  his 

cousin  Shiren,  who  remained  faithful  to  him  during  his  many  years'  im- 
prisonment. At  last  her  parents  said  that  she  must  no  longer  remain 

unmarried,  no  hope  being  left  of  Dosten's  return  ;  so  they  found  for  her 
another  husband,  also  named  JDosten.  (This  is  alluded  to  in  line  98,  where 

she  says  '  Not  this  Dosten,  but  the  old  one.')  Him  she  long  refused  to 
marry,  but  at  last  yielded  to  the  pressure  put  on  her,  and  arrangements 
were  made  for  the  ceremony.  Meanwhile  Dosten  in  prison  at  Harrand 
bad  succeeded  in  gaining  the  favour  of  the  Muy/ial  or  Turk  Governor  of 
the  fort,  and  some  liberty  was  allowed  him.  His  mare  had  died,  but  had 
first  borne  a  fine  colt  which  had  grown  up,  and  which  Dosten  was  allowed 
to  keep.  One  day  games  and  races  were  going  on,  and  Dosten  asked  and 
obtained  leave  to  join  in  the  race.  Mounting  his  horse,  he  said  good-bye 
to  the  Governor,  turned  its  head  towards  the  Chachar  Pass  and  went  off  at 

full  speed.  Several  pursuers  followed  him,  but  no  horse  had  the  endurance 
of  his  chestnut.  At  intervals  along  the  rocky  pass  they  stumbled  and  fell, 

and  these  spots  bear  tlie  horses'  names  to  tlie  present  day.  At  last  he  was 
left  alone,  having  wearied  out  all  his  pursuers,  and  travelled  homewards. 
On  nearing  his  tribe,  he  overtook  a  minstrel  (Dom  or  lori).  He  asked  him 
the  news,  and  where  he  was  going.    The  minstrel  told  him  of  the  impend- 
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iiig  marriage  of  Sliiren,  and  said  bhat  he  was  on  liif?  way  to  sing  at  tha 
wedding.  Dosten  then  told  liis  story  and  prevailed  on  the  minstrel  to 

change  clothes  with  him.  Thus  disguised,  he  made  his  way  into  the  as.sem- 
bly  witli  the  other  minstrels,  and  sang  the  poem  which  follows,  bringing 
in  the  substance  of  a  message  he  had  received  in  captivity  from  Shiren. 
He  was  immediately  recognized  by  Shiren,  who  declared  that  she  would 
marry  him  and  no  other,  and  they  were  happily  married  then  and  there. 

In  the  poem  Dosteh  first  begins  by  saying  how  his  min  e  could  not 
live  in  the  heat  of  the  plains,  and  then  passes  on  to  say  how  a  Khovknkn 

merchant  brought  him  down  Shiren's  message,  which  constitutes  the 
remainder  of  the  poem.  It  begins  with  an  animated  description  of  a 
Nomadic  Baloch  tribe  in  the  hills  moving  to  fresh  pastures  after  rain,  and 
then  turns  to  Shiren  weeping  in  her  little  hut  for  her  lost  lover.  Her 
companions  try  to  console  her,  but  she  will  not  be  consoled,  since  he  is  in 
captivity.  She  then  describes  how  when  she  wanders  over  the  hills  with 
the  other  Balocli  women,  according  to  their  custom,  she  always  picks  a 

flower  for  her  lover's  sake,  and  ends  with  a  prayer  for  liis  safe  return  home 
again. 

Lines  40-44  seem  to  be  an  interpolation.  They  have  no  connexion 
with  the  subject  matter  of  the  poem. 

Zangi  mani  badero 
Gwaharam  mani  jam  o  bel 
Whantkar  SIdliane  Sliahiye 

Sau/z^an  pha  thai  rishana 
5  No/f/a-a/cZ/thayAe?*  masatia 

Sifflieti  gor-khushen  syahara 
.^fa  na  warth  Bah  neijh-k 

Kikh  0  Karjalaw  ̂ 'mAeghdn 
Loti  bahirara  Dashte^'/tan 

10  Loti  waf//;-mahare«  \idhkn 
PhitoyI,-A  dafa  nia(///-gora7j 
Dori  phui'  kum.4re?2  afa 
Suti  ))huri  kliaiavaw 
"VVhiiva  kalra  nelax 

15  Marwari  jawfiJi  zi\  irena« 
Marde  azh  Huriisan  a/i7;tha 

Le^//ar  chadar  o  humboe« 
Bar  ro^Wanani  gonai'/t 
Hurjin  mai(Me;)  bhangani 

20  Sarbar  Kandahari  miskant 

PhaiyZ/am  gon-a^/a  lliiulani 
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Talikike?J  shalam  Slnrene. 

Nodhain  shanz-ja^Aa  Konai'a 
Dasht-o-damana  Muiigachar 

25  Sannija  nuyAor  Immboew 
Dor  phurant-i  amrezaw 
Larzant  cho  gwanani  tha/cMn 
Chotant  cbo  kawandi  hoghan. 
Ladi  mancha^Aa  maldaraw 

30  Meshi  buzi  whaiitkarara 
Mezhdar  Sahak  Yara?? 

Bumbar  bastba^j-Zfan  banukhaJJ 
Savbar  l&ptJistn  gwanecba;i 
Bbawanar  khanday/i  o  Nagahii 

35  Kbonda?«  pbrusbtbay/ian  zardoa?? 
Lokaw  pbasbavi  katara?i 
Kada?i  go  bimarere  pbat^/iaw 
Sbirena  ja^^a  svadhen  kul 
Ma  Navmukh  geiven  reja. 

40  Mesb  azb  dranina  ser  kba^s 

Buz  azb  gwariy/ia  lal  phula 

Rind  azh  ma'uUien  gandima 
Pabnwal  azb  pbanir  ponclia 
Labri  azh  gwan  pbotba^/;a 

45  Gwan'  jantb  dilsarera  daij  a 
Ziri  kadabe  metei 
Eo  da  sbakbalew  noJchaia, 

Malgor  shusthayAe?2  mahlija 
Ilandf/7*  musbi  malgora?? 

50  Kbaitbi  da  watM  cbyar-kula 
KuUa  darnya  bandi 
Sliiskanb  tbay/iard  nisbthent  i 
Jbul  pbalava  leteni 
Dast  jantb  avr  barziya 

55  Kliasbi  nu^^'^raen  adena 
Era  Kamalu  sar  zana 

Gindi  drosbama  beriya 

Greffh  kbant  bumarew  cbbama 
Anzi  nsbant  pba  drama 

60  Jiy/i  sar  katika  mena 
Mucb  ban  janare  jedi  gobar 

Sharrew  somarew  cbhil-o-cbyar 

Biayant  o  gwai'a  er-nindant 
Shar  pbalava  letena 
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65  Phursaiit-i  dila  o  bala. 
'  Pharche  klmualat  khordema 
Suhre?!  imin  n\a.7ch  o  nilana 

Bri/c^  thai  bambave?*  da?»zena' 
Gve/jfh  hitJi,  janara  telank  dilh 

70  '  Dir  hifh,  o  jana«,  javvan  e  iia 
Dir  hith,  o  jana^^,  dir  iiinde 
Bilaw  khunal  o  kbor-dema 
Subraw  ma,n  makh  o  niUi  bant 

'BriJch  o  bambave«  danze;i  bant 
75  Dost  sbume  phakar  new 

Awmar  ki  jana  dozwaha 
Suhra  rea  dark^ra 

Dii!//a  hArniffhen  bad-duaya« 
Turkaw  azh  hareb  gwazentha 

80  Ma  zar-joshe«  Aranda  sbahra 

SiinjeJi  isp-tab'ale?j  lata.' 
Dung  bant  janikh  Uindani 
Malani  phat^Aa  sbef  ban. 
Kbayant  kbargazi  kramana 

85  'Ne/chen-myaten  gwandana. 
Mauraw  azb  kurmaw  sindana 

Pbatara  gwara^/a  lalpbula?* 
Nem  jamaven  ji^Aa  jant 
Nem  kbunal  o  sar-boslia« 

90  Nem  pha  sammaera  khaulija 

Yakhe  pba  mani  nij'ata 
Chitho  ma  WAiJa  musbt  kban' 
Ba  pbusbt  azb  hadhin  jaurena 

'Sbi^A  daz-gobar  jediya 
95  Dasta«  pba  HufWa  burzare 

'Allab  ki  bijar  Malik  Dostena 
Saute?J  sammae?2  kbauliya 
Esbiya  na,  bawa?J  obya 
Bor  pha  lamma_(77ia?J  sheriyan 

100  Baro  mizihira  direna 

Biyar  wazba  amirena 
Nind-o  nya(/7(  pbiZ/z-o-ma^Ziani 
Dimd  sbakbalew  bra^Aani 
Rozi  ba  Malik  Dostena 

105  Didiir  kbasba  rozi  ba. 
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Translaiion. 

Zangi  is  my  chief,  Gwaharam  my  leader  and  friend,  the  owner  of 
excellent  mares.  I  swear  by  your  beard,  by  the  new  grown  hair  of  your 
face.  My  mare,  hunter  of  wild  asses,  is  sad,  she  will  not  drink  water  by  the 
Indus,  nor  eat  the  reeds  and  karjal  grass  of  Sind.  She  longs  for  the  herds 
of  wild  asses  of  the  Dasht,  she  longs  for  her  own  pleasant  pastures,  for  the 
female  wild  asses  of  the  Phito/c7j  Pass,  and  the  pools  full  of  fresh  water  ; 
the  sandflies  and  musquitos  irritate  her,  the  vermin  will  not  let  her  sleep, 
the  Marwari  barley  is  coarse  to  her. 

A  man  came  from  ̂ /iorasan,  his  clothes  and  face  dirty  ;  he  brought 
with  him  loads  of  madder,  saddle-bags  of  fine  bhang,  and  bales  of  Kandahar 
musk. 

He  had  with  him  a  message  from  the  Rinds,  a  true  greeting  from 
Shiren. 

The  clouds  have  rained  on  Konar,  on  the  plain  and  hill-skirts  of 
Mungachar,  on  the  pleasant  slopes  of  Sanni. 

The  pools  are  filled  to  over- flowing,  (the  water)  trembles  like  the 
leaves  of  the  gwan-tree  {Pistacia  hhinjulc),  and  bends  like  joints  of  sugar- 

cane. The  graziers  have  given  the  word  to  march,  the  owners  of  the  sheep 
and  goats,  Mezhdar,  Sahak  and  Yar  Klian  ;  the  housewives  have  tied 

up  their  bundles,  the  camel-drivers  have  loaded  their  bales.  On  the  hill- 
passes  of  Bhawnar  and  Nagahii,  the  yellow«camels  bend  their  knees,  the 
male  camels  in  long  strings,  the  women  with  tender  feet.  Shiren  has 

pitched  her  fair  tent  on  the  wide  spreading  land  of  Narmukh. 
Feed  the  sheep  on  dranin-grass,  the  goats  on  red-flowered  gwariy/;,  the 

Einds  on  wheaten  flour,  the  shepherds  on  curds,  and  the  Lahris  on  gwan- 
berries. 

She  calls  her  beloved  nurse  and  takes  up  an  earthen  cup,  she  goes  to 
the  sweet,  fresh  water,  and  her  handmaiden  washes  her  hair.  She  combs 
and  smooths  her  hair  and  comes  to  her  four-sided  hut.  She  closes  the 
door  of  the  hut.  They  plait  and  spread  the  matting,  and  she  reclines  on 
the  carpet. 

She  puts  her  hand  into  her  bag  and  takes  out  a  silver  mirror,  rests  it 

on  her  shapely  thigh  and  looks  at  her  houri-like  countenance.  She  weeps 
■with  her  tender  eyes,  tears  drop  upon  her  cheeks  and  on  her  variegated 
breast-garment.  Her  companions  and  sisters  assemble,  fair  comrades  forty 
and  four;  they  come  and  sit  down  by  her,  they  recline  upon  blankets, 
they  ask  after  her  heart  and  condition. 

They  say,  "  Why  are  your  face  and  earrings  uncleaned,  your  red  and 
blue  clothes  unwashed,  your  locks  unkempt  and  dusty?"  Weeping,  she 
pushes  the  women  away  and  saj's,  "  Away  from  here,  women,  you  are  not 
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good.  Away!  sit  far  off !  Let  my  face  and  earrings  be  uncleaned,  my  red 
and  blue  clothes  unwashed,  my  locks  tangled  and  dusty  ;  I  do  not  want 
you  for  friends.  He  who  was  the  friend  of  my  heart,  for  whose  sake  I 
should  adorn  myself,  I  saw  carried  off  from  Iiis  native  land  by  evil  cursed 
Turks,  shut  up  in  the  wealthy  city  of  Harraud,  witliin  an  empty  stable. 

The  daughters  of  the  Rinds  form  a  hand,  (and  wander)  following  in 
the  track  of  the  sliowers.  The  vultures  come  croaking,  invoking  good 
fortune.  Breaking  the  Maur-flowers  from  their  stems,  and  plucking  the 
red  gwaragh  flowers,  some  place  them  in  their  boddices  and  breasts,  some 
in  their  earrings,  lower  and  upper,  and  some  (keep  them)  for  their  true 

love's  sake.  Pluck  one  for  my  good  luck,  and  keep  it  in  your  closed  iiand  ; 
and,  secretly  from  my  bitter  foes,  my  own  sister  and  love  says,  with  hands 

raised  up  to  God.  "May  God  bring  back  Malik  Dosten,  according  to  his 
true  promise,  not  this  one,  but  the  old  one.  Swiftly,  tiger-like  chestnut 
mare,  bear  him  soutliwards,  come  by  long  stages,  bring  home  my  noble  lord 
to  dwell  with  his  father  and  mother  and  the  assembly  of  his  beloved  brethren. 
May  Malik  Dosten  appear,  may  he  appear  to  my  sight. 

NOTES  ON  THE  TEXT. 

The  text  of  this  poem  is  taken  from  two  versions,  one  recited  by  a 
Shambani,  the  other  by  a  Marri.  There  are  some  variations  which  are 
noted  below,  the  Shambani  version  being  marked  («),  the  Marri  version  (b). 
The  Shambani  version  is  the  base  of  the  text.  A  fragment  marked  (c) 
from  a  Gurciiani  Dom  supplies  a  line  or  two. 

Lines  10  and  15  are  supplied  from  (c). 
Line  11  is  on]j  found  in  (h)  and  (c). 

Line  18.    For  rot/Zianani  (b)  reads  mehlavani  '  spices.' 
Line  27.    Larzant  is  from  (b).  (a)  reads  drafshant. 

Line  32.    For  banukha??  (b)  reads  godiyaw,  with  tiie  same  meaning. 

Lines  40 — 44  appear  to  be  interpolated.  They  only  occur  in  («),  wliieh 
contains  several  passages  not  in  the  other  version. 

Lines  46—48  are  from  (b).  The  whole  passage  from  line  45  to  line  57 
is  almost  identical  with  one  in  the  poem  of  Laili  and  Majnun.  Lines  5G 
and  57  ai'e  from  (b). 

(a)  reads  :  '  Phulle«  zan  sara  er-khant 
Gindi  azh  wixth  o  gonafa 

Line  62  is  from  (b).     (a)  reads  '  Hirth  jediri  chliil  o  chyar  ' 
Line  68.    For  da«zena  (b)  reads  be-zaunk-an,  '  unornamented.' 

Line  69.    For  gro^y/*  hUh  '  weeps'  {b)  reads  zahr  girth  *  is  angry. 
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Line  75  is  from  (i). 

Line  77  (b)  reads  '  Suhrani  riar  rakhi,' 
Line  79  from  (b)  («)  reads  : 

Turkaw  muglialaw  giptha. 
Between  lines  72  and  80  (J)  inserts 

GanjcM  ispabaw  phar  hifJia, 
the  meaning  of  which  is  not  clear.    Also  after  1.  81  {b)  inserts, 

BaMta  mir  janeyAa  khushtha 
Dost  o  ispahana  bo7f/(tha, 

which  is  equally  unintelligible. 

Line  99.    For  pha  '  towards  '  (b)  reads  phalav  '  direction.' 
Line  100.    From  (b)  («)  reads : 

Khosara  dehaw  direna 

'  Swiftly  to  his  distant  country.' 

IV. 

The  Rise  of  the  War  between  the  Rinds  and  Lashdris. 

[This  poem  is  another  fragment  of  the  Chakar  cycle,  giving  an 

account  of  tlie  spoiling  of  Gohar's  camels  by  the  Lasharis,  and  Chakars' 
vow  of  revenge.  The  episode  of  the  refugee-lizard  is  quoted  by  one  of 
the  characters  as  an  illustration  of  the  extreme  Baloch  doctrine  of  hospi- 

tality. Relian  and  Jaro  the  Rind  warriors  mentioned  were  sister's  sons  to 
Cliakar.  Doda  who  is  mentioned  at  the  end  is  Doda  Gorgez,  celebrated 

for  the  revenge  he  took  for  the  spoiling  of  Sammi's  cattle.] 

Nof^/i  Bahram  gushi:  jarew  Rashkani  Baloch  gushi :  imar  Bulmat 

Kalmat  karakuta?z  gushi :  b^/iar  bautia?i  guslu. 

Whazh-gushew  Lori  biyar  w^thi  sha^/ear 
Mil  sara  chare?i  bairame  phay/^ar 
Jawa7i  mard  datara  giro  Akdhk 
Zi  azh  Sannia  giyafena 
Ladi/7ia  durre??  Gohara  shodh{n, 

Kkhthaghk  bauti  gwara  Mira 
Chakura  shira  zi  gawar-zira 
Gohara  durrena  hawar  da^/za 

"  Bagavo  Milaha  avan  daiiew 

Go  ma  Lashari  jherave  mane«" 
Gohara  lade  sar-jamay7t  daslitha 
Dasta  Gohar  ma?i  Kacharak  nyastha 
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'RapthaffJiant  Shorana  phare  saila Chakura  Miri  bandane  shahra. 

"  Ma  thashim  dan  hugJichaen  Gaja 
Gohar  dacbi  ma  beghaA'a??  danzent 

Maighi  sbir  da?«  na.ia,^Jia,n  shanzant" 
Chakura  phurs'  azh  Malave?*  jata, 
"  ZiiJi  khan  jat,  de  manara  hala, 

Cho  khuthaj  khai  go  Gohara  mala  ?" 
Cho  jawab  ditha,  Melavew  jata, 

"  AkJithat/JiSi  Lasbaii  hame  chindn 
Khushthay7<a  hir  cho  khena^j-Zia  mardi 
Chham  j&tha,  durrgoshere  Maheiiya 

'  Jat,  hame  gala  bile  shenja 
Phuturew  Rind  ma  derava?2  druah  ant 

Dachi  pha  hiraw  hardame  zahant'  " 
BaJ/i  burtha  Rehana  Nawavena 

Phuzh  Jarava  jaur-jawavena 

"  Ma  phara  duiTe?i  Gohara  hira« 
Havbara  shamalo  januw  shira?i 
Shart  khanim  haisi  chotava  biraJi" 
Bagar  Jatoi  jawab  da^7«a 
"  Ba-khii-aw  durren  Gohara  Sammi 
Hota  pha  bautaw  nija^T^  khami. 
Shah  Hussain  cherava  rosha 

Bibari  phesha  nishtha  ma  loy/<a. 

Dar-shui(7;a  ba_9'7<ar  azha  geda 
Chorava?i  ilga  boMtha  pha  dinia  (or  pha  randa) 
Gur-khanana  dan  me<77<ira  logJii  ; 
Dema  dar-khaptha  mardume  jawane?i 
Sharr  kalanch  ant  cho  dushtha^7«e?i  shira 

Dholant  osbishe  karai^^ajj, 
Kiamaha  minnate  khwtJiti-i  baze« 

'  Choravam,  ba^/iar  bil,  mani  shame?i 

I-katar  mara  phar  wa^7a  name«' 
Na-janera  joraejavejj  jata?j 
Kaliha?j  ba_y/*ar  khushtha  pha  lata« 

Odh  niya'  loy7ia  Sammave?i  salo 
Dast  kaulija  phijatha  da»lu 

'  Affh  phara  hagJi'dva.  na-ro  bal 

Mare  thai  bhen,  tho  mani  bhai' 
Hot  mirani  dara  a7t7/tlia 

Suriha  pha  dcraa  jawiilj  da//;a 
20 
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'  No  Amul-mai7i,  no  Amul-mai«  ! 
Yarbare  bosht,  gal  maya  gona. 

Maw  phara  b%/«ara  khanaw  cliona 
Kn  &\gha,v  shahmi  hith  azh  bona 
Shingura  shast  shangura  pbanjah 

Drust  pba  baj/Aara  \ii\iha.ghk  yag-jah 
Omara  nasbke  isbtha  pba  kaula 

Hon  gire  Balacba  pbara  bona 
Suiih  Doda  pbara  gohliin. 

Translation. 

Ij^odh  son  of  Baliram  sings  :  to  the  fierce  Eashfeani  Balocbes  he  sings : 
of  the  war  between  the  Bulmats  and  Kalmats,  of  the  lizard  becoming  a 

refugee  be  sings. 
Sweet  singing  minstrel  bring  your  guitar,  bind  a  large  pagri  on  your 

head,  let  the  good  man  receive  gifts  from  the  generous. 
Yesterday  thence  out  of  fertile  Sanni,  marched  the  fair  Gohar :  she 

came  for  shelter  to  the  Mir,  to  Chakar  ever-victorious  with  the  sword. 

Then  spake  fair  Gohar  "  The  Lasharis  are  set  on  quarrelling  with  me,  they 

let  not  my  camels  remains  in  the  Milah  pass." 
He  collected  all  Gobar's  camp  and  goods  and  placed  her  in  the  valley 

of  Kachai'ak.  Then  they  {i.  e.  the  Lasharis)  came  v/andering  to  Shoran  ; 

to  a  town  under  Mir  Chakar's  rule  (saying),  "  We  will  gallop  (our  mares) 

to  grove-encircled  Gaj  ;  let  Gobar's  female  camels  mourn  for  their  young 
in  the  evening ;  let  the  milk  from  their  (unmilked)  udders  drip  down  to 
their  navels. 

Chakar  asked  Mela  the  camel-berd,  "  Quick,  camel-herd  give  me 

tidings.  Who  dealt  thus  with  Gobar's  cattle?"  The  cam  el- herd  Mela 
thus  replied:  "The  Lasharis  came  down  here  in  wrath,  they  slew  the 
young  camels  as  if  with  the  anger  of  men.  Gohar  the  fair  camel  owner 

hinted  to  me  to  be  silent  about  it,  saying,  '  Herdsman,  keep  this  matter 
quiet,  let  the  true  Kinds  remain  in  peace,  the  female  camels  daily  bear 

more  young  ones.' " 
Then  Eehan  the  Nawab  became  angry,  and  Jaro  the  Phuzh  bitter  in 

reply.  "  In  exchange  for  fair  Gobar's  young  camels  we  will  take  a  seven- 
fold revenge  with  our  swords,  we  will  gamble  with  heads  and  hair  and 

turbans."  And  Bagar  Jatoi  answered  and  said,  "  Where  are  the  fair  Gohar 
and  Sammi  (lier  sister)  ?  When  was  a  hero  wanting  to  his  refugees  ?  As  in 

Shah  Hussain's  day  of  trouble,  Bibari  sat  in  front  of  her  house. 
A  lizard  dropped  out  of  a  dwarf -j^alm,  and  the  boys  pursued  it,  chasing 

it  into  the  chief's  house.    Then  the  good  woman  came  out  in  front  to  meet 
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them,  wearing  beautiful  ivory  bracelets,  wbite  as  fresh  drawn  milk,  slipped 

on  over  her  soft  arms.  She  entreated  and  implored  them  saying,  '  Boys, 
leave  the  lizard  alone,  it  is  my  refugee.  Do  so  much  for  me,  for  your  own 
honour's  sake.' 

The  boys,  ignorant  and  boorish  camel-herds,  killed  the  lizard  witli 
sticks.  Her  husband  and  lord  was  not  there.  She  sent  a  complaint  to 

him  by  letter,  saying,  '  If  you  do  not  go  and  fight  on  account  of  this  lizard 
I  am  your  sister  and  you  are  my  brother !'  Hot  returned  to  his  home,  and 
the  hero  thus  answered  back  '  Hear  Amul-mai« !  hear  Amul-mai?j ;'  stay 
where  you  are,  do  not  speak. 

I  will  act  in  such  a  way  about  this  lizard  that  the  ground  will  be 
filled  with  blood,  and  corpses  lying  sixty  on  one  side  and  fifty  on  the  other, 

all  collected  into  one  place  for  the  lizard's  sake,  as  when  Omar  was  released 
on  his  own  promise,  as  when  Balach  took  his  revenge  for  blood,  or  the 
hero  Doda  for  the  cattle. 

V. 

The  Competition  letween  the  Poets  Sohhd  and  QdM. 

Part  I.  Sobha  addresses  Gahi  on  the  question  of  the  'La.ghiri  refugees 
with  Jawanak,  and  taunts  his  tribe  on  their  modern  origin. 

[These  four  poems  constitute  a  complete  specimen  of  a  kind  of  exer- 
cise not  uncommon  among  Baloch  poets.  Sobha  a  Khosa  and  Gahi  a 

La^7«ari  draw  comparisons  between  their  tribes  and  chiefs,  challenging 

each  other's  claim  to  have  come  in  with  the  original  settlers  under  Mir 
Cliakar,  and  taunting  each  other  witli  failing  in  the  exercise  of  the  cardi- 

nal Baloch  virtue,  hospitality  to  refugees.  Relan  the  Dom  minstrel  is 
commission  by  each  poet  to  learn  the  words  of  his  song,  and  to  carry  it 
back,  and  recite  it  in  the  assembly  of  the  hostile  tribe.  The  Lay/faris  and 
Khosas  are  old  enemies,  and  their  hostility  still  smoulders  after  thirty 
years  of  British  rule.] 

Sobha  Ihegh  All  gushi :  Jarwarew  Baloch,  gushi :  Khosagh  Kaloi 
karakuta  gushi :  Lay/niri  bautiya??  kharde  gSl  gushi : 

Whazh-gushew  Eelana  s\\kdh\\yin\  shay/ta  bare 
Mai»  salama  bi  shairew  Gahiya  diye 
Nishtho  ̂ Yor/lrAwi  zawana  wash  khane, 
Evvakhi  sera  go  manaw  chachlion  tule  ? 
Bhvichari  Dalan  kilat  nam  gire 

Nuh-mane?J  barawra  wa^7^ar  ka7?s  diye 
Jawanak  urdciiii  ray/taza  roshe  khafe 
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Ahin  sbar  hathi  raff]ia.s&  chit  artha_^7te 
Sber  chapula  azh  Kharra  thala  guze 
Go  manaw  hair  bi,  zamina  jahi  lahe 
Phesh  gu^a  maiw  sailavani  depawthave 

Affh  thara  wahm  bi  zamina  ja'iz  kbane 
Dav-charen  zabmani  na-washe«  jaba  rase 

'Shingura  'shangur  lashkara?^  dem-o-dem  khu^^e 
Zabranew  marda?*  no(?/i-dila  serafa  ja^/;e. 
Jawanak  urdani  taware?*  gosbaji  khafi 

Har-chyar  dema  ghoravani  date  mdhi 
Cho  thai  bachhani  dafani  gonaf  hushi 
Nof//a  berana  beghava  biyayan  thanahi. 

Biya,  O  Lashari,  azh  gwareya  dar-khaptha^^e  ? 
Gude  Zunuwa  ghorava  rosha  gar  a.the 
Sailai  Mirere  Cbakura  phauzha;«  ruthaffhe 
Rind  nar-bora»  azh  zamina  resinthay^e 

Khushtha^^a  Eamen  damarao  charentha_9'^e. 
Dai  mana?J  nasbkaw  tho  kithin  rosh  khard  bi^^ay^e, 
Bakar  O  Rameni  kitJiin  lada  gon  athe  ? 
Ghoravo  urda?i  phela^Ao  Turkani  ruJch  ath 

Doshi  ma  Jhala  Turk  ghorayara  granda_9'^a 
An  dema  Gandavay/i  Undha,  main  dera  bi^^a^^-^a 

Turka^t  shad  kama  Rind  '?,hamedhi  zahr  gipthay/iant 
Hon  azh  chamani  chimaka  dar-khapthay^-Ziant 

Gwashtha  Nayaniya  '  Mam  huc/Aabund  go-khapthay7ant.' 
Lajavo,  Shorani  dhamjan  gran  bi^/iay7<ant 
Bijar,  Phuzh,  Chakar  Shahc?/iar  aMtha_$'7«ant 
Allan  o  Miskani  Sahak  Madan  a^7;ant 

Bagavo  lajjani  sara  katar  da2!7?a_9'7*ant 
Asp  go  sonaew  zariya  bashkai;7/a_^7iant 
Rind  azh  noA7«-zenew  bihana  er-khaptha_(77jant 

'Piyadhaffha,  Rind  azh  ta7<;7it  Shorana  aMthayAant Tborave  Rindara  oli  Lashari  war  adh 

Mir  go  Phula  azh  Kawara  drikhenthay7;ant. 

Whazh-ghushera  Relan  shaf/^ihani  sha_9'7(ar  bizir 
Mard  pha  bautare  choshaut,  sardare  mani 
Gahwar  o  Haneii  Sahibana  jag-sahi 
Gwar  Nawav  Han  kiik  burtha  bazew  bari 

Gorisbaniya  sangat  o  Kahan  Marri 
Burza  go  Summenzaiya  bra(77«argar£ 
A7c7itha  gwar  Hane?2  Jawanaka  bautaJt  thai 

*  Khosa_y7/a«,  ki  ma?i  neya?i  Lay7«ari  khaf77d' 
Go  ma  cbyar  sala  nishthay^a  bauti  shari/fcA 



1881.] BALOCUI  LANGUAGE. 
153 

Bandave  khohen  naslikato  hapt  phushti  guzi 

Manik  logh-cn  har-khase  omedhk  durah 
Manik  kato  bihisht  jo  sara 
Gudi  samma,  kotai  pahrae  phac?7«a 
Do  Balocbani  a/fAthay7«ant  wakyai  sara 
Do  slia£a«  hitha.  gwar  thei  khane«  Me^7*ira. 

Chham  anziyaw  rapthay/fanfc  gribana  pbai/^a 
Dobaba  da^Aen  markhave,  paidaisb  kXwxthen 
Lajji  baaukbare  pbar  watbi  sliana  basbkailAera 
Doda  tbei  namiiz  maw  jibana  masbbar  ^then 
Guda  drabiye  bastbai  go  Hanew  Sbakala 

Tumi  gwarfAentba  wa  ganjew  'Bakara 
Jawanak  pbauzbani  sara  Gaji  barbara 
Sbab  mariya  gone^Aa  go  shere?j  Haidara 
Ni  ki  a/f/itba  daw  Siri  Mitbawana 

Niyam^a  Zibar  mai/i  ah&rikhiti  bar  do  sara 

Jabl-burziya  bek-bya  resintba  jara?i 
Deuni  reba  er-kbafi  jabiya  buna 
Sber  ki  gwamesb  pbrusbi  lorbiya  dara 
Ba«z  ki  simur_9'yi  jbati^A  maidana  sara 
Hanen  Arziya  gwankb  be  ambraya  inthi 
Khosa_9'7«a  nal  basfcba  gaLa^^Aa  kurka  lihxxtJii 
Laj  wbantkaraw  pbil-a^/d  simury7«la  burtha 
Ispar  0  savzew  nezuc/Jian  Basbkya  sab  khui;7«a 
Hanew  Dilsbad  mardiya  bera  thara^7ia 
Sbai  pbi^7«a  asbk  en  ki  shawar  paida  kbui!;7ia 
Har  do  urdani  nya.rnay7<a  sami  suhr  khntha, 
Doda  Hanen  Jawanakar  zithen  bair  kbu^7*a. 

Translation. 

Sobba  son  of  Thegli,  All  sings  :  to  tbe  Jarvvar  Balocbes  be  sings  .-  of 
tbe  figbt  between  tbe  Kbosas  and  Kalois  be  sings  :  of  tbe  Lay72ari  refuo-ees be  sings,  as  follows  : 

Sweet  singing  Eelan  take  away  your  guitar  from  tbe  assembly,  give 
my  salutation  to  tbe  poet  Gabi  (saying),  Sit  down  and  make  clean 'your tongue  from  falseboods.  How  can  you  weigb  single  seers  against  maunds 
You  mention  tbe  forts  of  Bbucbari  and  Dalan,  you  are  placing  nine-maund 
weigbts  upon  yourself.  In  tbe  face  of  Jawanak's  armies  you  will  fall  in  a 
day,  beneatb  tbat  elepbant's  foot  you  will  be  crusbed,  beneath  its  blow 
you  will  pass  away  from  the  valley  of  Kbarr.  Make  peace  with  me  that 
your  land  and  place  may  remain  to  you  before  you  arc  again  terrified  by 
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my  sword.  If  you  are  anxious,  tben  legalize  (the  possession  of)  your 
land,  for  when  swords  are  biting  you  will  be  in  an  unpleasant  place,  when 
on  this  side  and  on  that  armies  stand  face  to  face,  and  angry  men  are 

satisfying  their  swords'  hearts  (with  slaugliter). 
When  the  shout  of  Jawanak's  hosts  falls  upon  your  ears,  and  the  dust 

of  the  horsemen  rises  on  every  side,  so  that  the  moisture  of  your  sons' 
mouths  dries  up,  and  the  cloud-like  (mares)  come  gallopping  (loose)  to 
their  stables  in  the  evening. 

Come  O  Lashari,  where  did  you  originate  from  ?  You  were  missing 

on  the  day  of  Zunu's  horsemen  ;  did  you  reap  (a  harvest)  of  Mir  Chakar's 
army  ?  did  you  chase  the  Rind  chargers  (lit.  male  chestnuts)  from  the 
land  ?  When  Ramen  was  killed  you  played  the  drum.  Give  me  your 
tokens  (to  show)  when  you  became  separate  from  us.  Did  you  march, 
away  with  Bakar  or  with  Ramen  ?  Did  you  accompany  the  horsemen  or 
the  army  to  meet  the  Turks?  That  night  when  the  Turkish  cavalry 
thundered  in  Jhal,  or  towards  Gandava  when  God  was  on  our  side,  when 
the  Turks  rejoiced  and  the  Rinds  became  angry  ;  blood  issued  from  their 

eyelids,  and  the  women  said  "  our  lords  have  met  them." 
The  rulers  of  Shoran  became  heavj-  with  sliame  ;  Bljar,  Phuzh, 

Chakar  and  Shahf/Aar  arrived  there,  Allan  and  Sahak  Miskanl  were  there ; 

they  gave  a  string  of  camels  to  ransom  the  shame-faced  ones  {i.  e.,  the 
women  taken  by  the  Turks),  horses  they  gave  and  bright  gold,  the  Rinds 

alighted  from  their  newly-saddled  fillies,  and  on  foot  (having  given  up 
their  horses)  the  Rinds  returned  from  the  throne  of  Shoran.  Formerly  the 
Lasharis  also  showed  kindness  to  the  Rinds,  when  they  let  Mir  (Chakar) 
gallop  away  from  Kawar  on  Pliul  (the  name  of  a  mare  belonging  to 
Nof/Abandai//;). 

Sweet-singing  Relan.take  upyour  guitar  of  merry-makings, (and  declare) 
what  sort  of  man  my  chief  is  towards  refugees.  Gahwar  and  the  Chief 
Sahib  Khkn  are  the  most  trustworthy  of  men  ;  many  times  did  they  com- 

plain to  the  Nawab,  tliat  the  Gurchanis  had  made  a  union  with  the  Kahan 
Harris,  and  a  brotherhood  with  the  upper  Sumraenzais.  Your  refugees 

came  to  our  chief  Jawanak,  saying,  "  we  are  Khosas,  we  are  no  longer 
Le_9'/;aris."    Four  years  did  they  stay  with  us,  sharing  in  our  protection. 

The  marks  of  their  dwelling  on  the  hills  shall  remain  till  seven  gene- 

rations pass.  In  Manik's  house  every  one  lired  in  great  hope  ;  (for  this) 
Manik  (shall  have)  a  dwelling  on  the  streams  of  Paradise. 

(To  your  chief),  in  his  latter  age  after  the  stage  of  deceit  (in  liis 
second  childliood  ?)  came  two  Baloch  women  seeking  for  refuge ;  two 
nights  they  stayed  with  your  mighty  lord.  Tears  fell  from  their  eyes  and 
they  cried  aloud.  He  gave  them  the  mares  for  twice  their  value,  he  made 

a  profit  of  it,  to  his  own  shame  he  gave  them  to  the  shame-faced  women. 



1881.] BALOCHl  LANGUAGE. 155 

Doda  your  chief  became  celebrated  in  the  world  !  Then  he  made  an  agree- 
ment with  Shakal  Khan,  and  made  them  pass  on  to  Tiimi  and  wealthy 

Bakar. 

The  helper  of  Jawanak's  armies  is  the  Pir  Gaji  Barbar.  The  saint 
accompanies  us,  riding  on  a  swift  camel,  with  the  lion-like  AH.  Now  that 
we  are  come  into  the  Siri  and  Mithawan  (names  of  torrents  on  the  Derajat 
frontier).  Zihar  is  the  arbitrator  between  the  parties  on  both  sides.  Up 

and  down  did  the  two  bulls  pursue  each  other  (Jielc-hya  a  Punjabi 
phrase).  Let  us  deceive  them  that  they  may  descend  to  a  lower  place. 
Just  as  a  tiger  strikes  down  a  buffalo  outside  its  hedge,  or  as  a  Simur_^/^ 
strikes  a  hawk  on  the  plain,  so  did  the  Khan  call  Arzi  and  his  compa- 

nions. The  Khosas  shod  their  horses,  the  troop  made  a  rattling.  Your 

chiefs  were  ashamed,  as  when  the  Simm-ffh  carries  off  an  elephant. 
With  shields  and  grey  spears  Bashkya  made  a  shade.  Dilshad  Khkn 
heroically  encompassed  them  about,  honour  to  the  father  who  bore  you  ! 
Between  the  two  armies  they  made  their  graves  red.  Doda  then  quickly 
made  peace  with  Jawanak  Kh&a. 

Part  II. —  Gain  replies,  praising  Iravery  and  taunting  SohJm  loith  heing  a 
coivard,  and  not  a  true  Hind. 

Gahi  Gorish  gushi :  Kaloi  gushi :  Sobhar  phasave  Axxth  gusM. 

Whazh-gusheji  Eela»  shidhxhkni  shighi  biyar 
Kau??sh  bangava  gwar  mani  hsAkdhk  bidar 
Chambare  sak  jan,  malgi  dila  gli^m  guzar 
Jangi  katara  dil  machande  ;  jawana?J  bisar 
NishthayAe  sata  whash  nish  namu(?7«-tawar 
Azh  waliyani  khashthay/ie  rand  o  kissawaw 
Hair  phaiAa  :  raj-haw  rosh  ant,  jang  syahew  shaf  ant, 
Jang  phac?7/a  mard  o  markhavan  jawain  rosh  nayant 
Gabwaren  hindi  bingave?i  hoiin  charant 
Dhaurave?i  kotani  sawada  zel  khanant 

Chandea?»  warna  pha  dafa  gozam  janant 
Jangavo  ninja  bi,  phar^/ia  pahna(7/i  girant 
Bingave?i  hotani  ray/ulma  ambrah  nayant 
Azh  phaJ/ia  guda  nishtho  amsoJA  warant 
Go  doe?z  dasta?j  sar  o  zana  janant 
Jangani  dahka  har-chyar  khundaw  phirant 
GwadilcH  mar  go  ginda_5'//a  goriya  trahant 
Ashikani  kiu'C??  mef?/iana  ravant 
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Taukal  beriya  dilar  telanka  diant 

Malgi  dila  pha  zirih  o  zirih-phosh  khanant 
Kadaba?i  zahrena  sliarabi  nosb-khananfc 

Ma  say/<ai'aiu  tbaftbay/ie?*  jhoraw  kbafanfc 
Gahwarew  tbeyAa  phar  waMi  narnu<^7t  janaut 
Go  wafhi  kbane?2  Me^7«ira  miski  zar  ant. 

 .  Wbazb-gusben  Uelare  shat/Aibani  sbay/«a  bare 
MaiJi  salama  bi  sbaire??  Sobhar  diye 
Me^/iira  randa  zir  ki  Bompura  kbai  e 
Ma?i  dila  zan  ki  tbo  Kbosagba  maifM  bra^/t  naye 
Sov  laba?z  nyamay/a  dara?i  susbe 

Armaua  !  zanant  azh  ssLdJien  sala;i  gwastba^^'^e 
Hai  ganno/cA  e  bai  zba  thana  kistbayAe 

Bakar  o  Eameni  sba_9'/!ana  mara  jane 
Tbo  khitJiin  rosbi  Rind  Lasbari  hifha^he. 
Ki  maw  daryayani  labravo  chalan  gar-a^^e 
Begbava  mire?i  CbSkura  cbaukidar  athe 
Ma.  wa^/a  sban  cKo  mastbare?i  Rindan  pbola^/ia 
EwakM  ser  go  manaw  bar-ro  tolsbtJiSi 
Man  tbai  batbi  ma^Aaza  sbon  did?} 
Biya  medhsbna,  cbambava  simur_(77»  bia«  janajj 

Arava  marda?i  Sawano  labri  rastba_9'7«e 
No7c7i-nocba?z  pbay/t  pbi^7«i  mardum  bastba_9'7<e 
Mark  nasentbe,  pba  cbiba??  rosbe  sbadeba 

Sban  pbirentbe,  gandai/Z^e??  gin  dosteba 
Man  dila  zan  ki  maut  tbara  neli  darasara 

Dodai  dang  hithen  maw  bawrew  cbac^/«ara, 
Mer77i  Macbiya  Hamzaba  jori  na  be 
Kbosay7ia  Rinda  manavo  maniya  dare 

Pbutureji  Rindan  cbo  ]Lh\itha.  baut  ■pha.dhi 
Gobare  birani  sara  cbo  hhntha,  Miren  Cbakura 

Sammiya  goJcJi&ni  pba(?/;a  Doda  lura 
Kbob  sardema  kebarew  mana  lura 

Sar  wa!!7?i  da<7iai  garime?2  mal  sara. 

Translation. 

Gabi  son  of  Gorisb  sings  ;  tbe  Kaloi  sings  ;  in  repl^^  to  Sobba  he 
sings. 

Sweet-singing  Kelan  bring  bitber  tbe  guitar  of  rejoicings  ;  bring  into 
my  life  tbe  fresh  breeze  of  the  morning  ;  strike  powerfully  M'ith  your 
fingers,  drive  out  grief  from  tbe  bright  (coloured)  bod3^    Do  not  frighten 
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the  heart  with  battle-array  ;  jjraise  lieroes  !  Thou  hast  sat  in  the  assembly 
with  an  ever  sweet  song  of  praise,  and  from  our  forefathers  hast  drawn 
forth  our  tracks  and  legends. 

After  greeting :  The  chief  is  the  day,  battle  is  black  night ;  after  a 
battle  for  men  and  horses  there  is  no  blessed  day.  The  glittering  weapons 
devour  youthful  warriors,  and  make  populous  forts  empty  of  display. 

Some  youths  boast  with  their  mouths,  "  We  will  be  bold  in  the  fight,"  but 
afterwards  they  turn  their  backs  and  are  not  in  the  company  of  the 
storm-cloud  of  young  heroes.  And  afterwards  they  sit  and  lament  and 
strike  tlieir  heads  and  thighs  with  both  hands. 

At  war's  alarm  they  wander  to  all  the  four  quarters.  Cowardly  men 
flee  like  wild  asses,  at  mere  sight  (of  a  foe).  The  business  of  strong  men 

is  to  go  to  the  battle-field  :  they  give  their  hearts  a  pvish  off  (from  the 
shore)  in  the  boat  of  confidence  :  they  clothe  their  bright  bodies  in  helmets 
and  armour :  they  drain  cups  of  fiery  spirits  ;  with  burning  white  brands 
they  fall  upon  the  crowds,  they  wield  their  glittering  blades  to  their  own 
fame ;  with  their  own  Lord  and  Chief  they  become  like  a  sweet  odour. 

Sweet-singing  I'lela;j,  take  away  your  guitar  of  rejoicings  ;  give  my 
greeting  to  the  poet  Sobha,  and  say  '  Examine  the  tracks  of  our  Chiefs,  and 
see  who  was  at  Bompur.  Know  in  your  heart  that  you  are  not  whole 
brother  to  the  Khosas.  A  venal  awarder  of  victory,  you  will  be  burnt 
with  wood.  Wretched  man  !  They  know  that  you  have  past  a  hundred 
years,  that  you  are  either  a  fool  or  have  abandoned  your  home.  And  in 
that  you  cast  scorn  at  me  regarding  Bakar  and  Kamen,  when  was  it  that 
you  became  a  Kind  or  a  Lashari  ? 

For  you  were  lost  in  the  waves  of  the  river's  flood,  you  were  Mir 
Chakar's  attendant  for  your  (daily)  evening  food,  while  we,  like  mighty 
liinds,  sought  for  glory  and  every  day  weighed  our  single  seers  against 

maunds.  I  will  explain  things  to  jowv  elephant's  brain.  Come  into  tlie 
battle-field,  and,  becoming  a  Simur(/'7i,  I  will  strike  you  down  with  my  talons, 
as  in  Sawan  (the  rains)  the  torrent  sweeps  away  the  men  of  Aro.  You 
bind  on  the  new  and  fine  pagri  of  other  men  ;  you  are  gasping  in  death, 
when  can  you  have  any  pleasure  ?  You  have  cast  away  honour  and  made 
yoursell:  a  friend  of  worthless  life  ;  know  in  your  heart  that  at  last  death 
will  not  spare  you.  Tliere  was  disgrace  on  your  head  in  the  matter  of 
Doda.  MedJis  and  Machis  are  not  fit  companions  for  Hanizah.  You  are 
excluded  from  home  and  food  with  Khosas  and  Kinds.  For  how  did  the 

true  Kinds  act  with  regard  to  refugees  ?  How  did  Mir  Cluikar  act  with 

regard  to  Gohar's  young  camels  ;  and  about  Sammi's  cattle,  how  acted 
Doda  with  the  sword  ?  when,  like  a  tiger  on  the  mountain  tops,  sword  in 
hand,  he  gave  up  his  life  to  protect  the  cattle  of  the  poor. 

21 

i 
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N.  B.— Doda  here  alluded  to  is  Doda  Gorgez,  a  legendary  hero,  not  the 
Doda  Kaloi  mentioned  in  the  former  poem. 

III. — SohJia's  rejoinder,  going  over  the  legendary  advenhms  of  the  Binds, 
and  asJcing  what  share  the  Kalois  took  in  them. 

Sobha  Thegh  AH  gushi  :  Jarware?i  Baloch  guslu  :  Gahiya  phasave 
dikth  gushi. 

Kadir  nama  har  sawaba  yad  khanaw 

Sag-satare?i  banda_(/7a  ardase  mana?j 
Eelani  Lori  biya  hadisani  durr-gebaw 
Saz-khane  shkghk  gwash  Balochani  nugdahare 
Daima  nyar/Ae  hithen  go  Sultani  sarara 
Kind  o  Lashari  ma  buna  hv&thkn  daima 

Ma  kbuf/?a  Lashari  Baloch  khaptha  pha  shayAan 
Mehna  e  zanki  xoth  Panjgiira  dehara 
Kech  Panjgur  kissavavz  gosh  dar  ki  gushara 

Ma  hawa?^  Eind  nn,  azh  Halaba  phafc?7j- a/c/<thay 7uin 
Dubaran  jangi  go  jaziza  mkn-kJchWy^ghwi 
Dem  rosh-asan  sarina  er-khapthay7«u?i 
Hamzai  aulad  sobh  rasula  bashka^7^a5'7^-u^^ 
Hari  malhana  rahi  shah-daga  kbaptha^jf/iuij 
TJnguri  dasta  thibare  janga  giptha_^7iu« 
Pha  Karim  saz  kuzrata^  s\\odhsi  gwasthay7mM 
Shahr  Istambol  go  Imama  wa#7t  (ihi\vtha.ghAn 

Ma  Ja.9'Mna  gwar  Shams-din  Shah  akhth?LghvLn 
Sho(?7ia  Harina  pha  tura  jangi  khashtha_(/7iu» 
TJnguri  Kech  Makurana  bahr  bii;7iay7ni» 
Shahr  Sistana  o  khamana  bahr  hithnghnn 

Shedh  pha  dema  ma  Baloch  tala  bitha_9'7ui?2. 
Shei77t  pha  dema  tho  wa^7ii  nashka??  de  manan  : 
Eind  min  Kecha  ;  Kech  tha7i  dema  nishtha77je  ? 
Chil  o  chyar  halka;j ;  go  khai  lada  gon-ai!7«e  ? 
Ni  ki  ladana  khauri  sarhadda  aJckthaghwi 
Las-Bela  o  Kalmatiya  giwar-thay7iim 
Habb  Barana  pha  muvarik  she-bi^7<a_5'7m;t 
Phesha  Nuhani  azh  Naliya  er-khaptha.^7iant 
Jistkiini  ma  Gaj  sihaf  a^/fthay7?ant 
Lak  Salari  Chandeh  azh  Kacha  khapth_5r//ant 
Kind  Lashari  Narmukh  rej  hxxJchthaghajXit 



1880.] BALOCnf  LANGUAGE. 
150 

Rinde  Dbadara  sarina  er-khaptha_5'^ant 
Lasliar  pha  Gandavay/*  saraera  bi^/iay/iant 
Jalikavi  Loi  tho  klnthan  joan  bahr  athe  ? 
Gind  !  nawara  Gabi  tho  mdhija  gon  kbaptha^/ie 
Arna  Harin  bastbay^e??  balda?»  gon  a^Ae 
Tho  hawiin  roshe  be-mayari  akJithsb^he 
Sahib  rosh  zurthayAe??,  zarara  artbay^e 
Shera  man-da^7ia  pha  do-handa  khard  hit7ta.ffJie 
Zmda,ffh  o  druaha  man  diy/(ara  sar-bii(/«ay/«e 
Phurse  Gahiya,  tho  chi  maskifi  zinda_^Ae 

Waptha_9'/ie?j  mardani  taf aMaw  go  man  gane  ? 
Tho  go  dah  loffJia,  a/c/itho  baut  hithaghe 
Han  miriya  pha  barata/j  chari  a^Ae 
Tupak  daste  Umar  Haw  bashka^7«ay/ie 
Man  dila  zan  ki  tho  mazaira  shan  mat  niye 

Tho  raj  ahan-e,  an  thai  sultani  sar-ant 
Gwar  mani  mira  a/c/itho  baut  hrthaffhe 
Har  chyar  khundaw  bar  hamii  Rajart  dLithnffJie 
Kumbhi  goJcham  shagbana  mara  jane 
Khob  iDhish-bure72,  ambarani  sifat  khane 
Gwashthay/ian  gala?«  Gabi,  tho  saharal  na  be 
Medhira,  randa  zir  pha  Bompura  khayant 
Manika  balka  bon  avo  lajjan  ri/cAtbaj^/^ant 

Dan  phat/Zi-o-pbesbi  chedhagM  nasbk  oshtai!7<a_^7«ant. 

Translation. 

Sobha  son  of  The^f^Z!  '  Ali  sings  ;  to  the  Jarwar  Baloches  he  sings  ;  in 
answer  to  Gahi  he  sings. 

Every  morning  I  remember  the  Creator's  name,  my  trust  is  in  the service  of  God. 

Come,  minstrel  Rekwi  with  your  beautiful  legends,  play  on  your  guitan 
chant  the  praises  of  the  Baloches.  You  have  ever  been  a  dweller  with 
kings,  Rinds  and  Lasharis  from  the  first  have  ever  been  your  brethren. 

I  who  called  the  Lasliaris  Baloches  am  scorned  by  you.  Know  that 

the  scorn  will  ti'avel  to  the  country  of  Panjgur.  Attend,  then,  while  I  tell 
you  the  stories  of  Kech  and  Panjgur.  We  are  those  Rinds  -who  arose 
from  Halab,  and  twice  joined  battle  with  the  infidels.  Setting  our  faces 

to  the  rising  sun,  we  descended  from  the  west ;  we  are  Hamza's  olfspring, 
the  Propliet  gave  us  victory.  Leading  our  strings  of  camels,  we  pursued 
our  way  along  the  bigliroad.  Coming  in  this  direction  we  fought  again, 

and  by  the  might  of  the  Jlereil'ul  wc  passed  on  thence.    At  the  town  of 
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Istambol  we  rode  with  the  Imam  himself  ;  In  J&ffJdn  we  met  with  Shams- 
u'd-din  Shah. 

Tlience  we  rapidly  drove  out  Harin  in  fight.  Hither  Kech  and  Makran 
we  distributed,  we  divided  the  cities  o£  Sistan  by  khamans  (i.  e.  bows,  a 

bow  representing  a  man's  share).  Henceforward  we  Baloches  separated, 
henceforward  do  you  give  me  information  about  your  track.  The  Einds 
were  in  Kech  :  in  what  part  of  Kech  did  you  settle  ?  There  were  forty- 
four  settlements  :  with  which  camp  were  you  ?  Now  when  marching  on 
we  arrived  at  the  torrent  boundary,  at  Las-Bela  and  Kalmati  we  separated, 
and  we  settled  in  jDrosperity  at  Habb  and  Baran.  First  the  Nuhanis 
descended  by  the  Nali  pass.  The  Jutkanis  came  to  the  running  water  of 
Gaj.  The  Chandehs  descended  from  Kach  by  the  Lak  and  Silari  passes. 
The  Binds  and  Lasharis  pitched  on  the  irrigated  lauds  of  Narmukh.  The 
Einds  descended  from  the  west  to  Dhadar,  the  Lasharis  came  from  above 
down  to  Gandava.  In  Jahkaw  and  Loi  what  streams  did  you  share  in  ? 
Look !  Gahi,  perhaps  you  were  with  us  by  mistake.  Or  perhaps  when 
Harin  was  defeated,  you  were  among  the  captives.  You  came  shamelessly 
on  that  day,  when,  having  robbed  Sahib  of  life  (lit.  day),  you  carried  off 

his  wealth.  Having  attained  the  low-lands  you  sepai-ated  into  two  parties, 
alive  and  well  you  lay  down  (hiding  yourselves)  on  the  ground.  Ask  (and 
find  out),  0  Gahi,  in  what  disgrace  you  are  living  ;  will  you  compare  with  us 
the  dreams  of  sleeping  men  ?  You  came  with  ten  wives  (lit.  houses)  and 

became  a  refugee,  you  posted  yourself  on  the  look  out  for  our  Khan's 
charities  ;  you  received  a  gun  as  a  gift  from  the  hand  of  Umar  Khan ; 
know  in  your  heart  that  you  are  not  worthy  of  great  honour  :  You  are 
their  chief,  and  he  is  overlord  of  your  chieftainship,  for  you  came  to  our 
chief  and  became  a  refugee,  and  it  was  seen  by  all  the  chiefs  in  all  four 
directions.  You  taunt  me  about  the  cattle  at  Kunibhi  ?  You  are  but  a 

cutter  of  phish  on  the  hills.  (The  leaves  of  the  phish  or  CliamcBrops 
ritchicana  are  cut  to  make  matting.)  You  extol  servants  (not  chiefs). 
My  song  is  sung  Gahi,  though  you  may  not  understand  it.  Take  up  the 

tracks  of  the  chiefs  who  came  to  Bompiir.  In  Manik's  village  blood  has 
been  shamefully  shed,  and  formerly  and  lately  cairns  have  been  erected  in 
memory  of  the  slain. 

IV. — Oalii  s  final  answer,  following  up  tlie  Hind  legend,  and  taunting 
Sobha  toitli  cowardice. 

Gahi  Gorish  gu.slu :   Kaloiew  Baloch  gushi :  Sobhar  phasave  da^/» 

gushi. Biya  o  Eelan  shac^/iihani 
Shahy//azi  charavani 
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Majlis  jawanew  sarani 
Zir  mani  gu£tar-gala?J 
Bar  gwar  jang-doste?i  syalara 
Band-bozh  galare  dahena 
Phasavajj  sar  pha  sarena 
Gondalcwz  serara  manena 

Bar  daw  Sobhae?»  niyAoshi 
OH  guf  fcarara  sbamoshi 
Zhi  randa  phirukeyAa 
Balir  khant  milka  ])\\{thegha, 
Chi  gusba«  ma«  sbairara 
Dil-barife?i  su^y/^arara 
Kbasbi  Eiudani  sba_(//iana 

Yad  kban'  oil  jibana 
Gosb  sobba  mangibani 
Daftari  e  KbosayZ/aiii 
Eand  zurtbe  Makuraai 
Eind  Lasbar  debani 
Rind  Lasbari  award 

Eafthay7<ant  azb  Kech  sbabra 

A'/fAtbay/iant  Harin  malana 
Mulk  mitafa  girana 

Brai'7«-yari  babr-khanana 
Jiitha,gli\xn  babr  kbamana 
Ma  ki  Jatoi  yagsar  a,th\m 

Sim  joa  pha-do  a#7iura 
Mulk  sbabra  nernKgli  SLihun 

Eoz  babr  pha  fcbir-dara?? 
Cbyarakbe  ma  Dbadar  a#7<ant 
Serma  ma  Kbani^ur  a^7iant 
Hand  ma  Eej  deb  a^>^ant 
E  mani  pera  o  rand-ere 
Pbuture?i  Eindani  band-era 

Nam  ma  raja?i  buland-era 

AffJi  tbara  itibar  na-bii'7/a 
Kbasa  go  cbamare  na-di^/^a 
Khatte  kuline  gwar  niya/Iien 
Gawah  sbabid  kadh  niyadien 
Kissavani  kissav-a^7;ant 

Har-kbase  'sbi  liancbosb-a^7/ant 
Mara  Sc4biyaH  Sobba,  kap  kaje 
Ne  pha  rand  perowate 
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Sov  drapa  Jawanalie_9'/<^ 
Jiifo  jbata  wai^7«iya 
Droffh  bande  zahirija 

Rast  gushay/i  rast  riwah-e?J 
Drogh  pha  imana  khata-e» 
Ar  pha  guftare  taiyar  be 
Sbe<i/i-dema  gawabija  de, 
Khatte  mara  khash  phe-de, 
Biya,  azb  sbaira^z  karar  kba?^, 
Oil  Rinda?»  pba-pha(//ia  kba?i 
Ninava^/ita  kissava  khaw 

Surpbaf?/jeni  pha-gvvara  khara 
Mawj  badisan  man  dila  kbare 

Sobba  kbapfcba^'/je  azb  drikb-balare 
Tbai  niy/iwari  sber  nalara 

Sunya  thai  'i'uvi  dalara 
Zurtbiya  janga  maniya 
Zidm-zora  sahibiya 
Pbrushtbay7«a  be-ronayMya 
Zurtbay/^e  mardaM  gibena 

Cbandeba  jubl-kbena_5'Aena 
Rungban  Bador  yara?* 
Sangbar  ladi  mazarara 
Shan  hilale?i  khobistaua  ! 

Muhammad  Han  dnib-gihana 
Zeb  Buzdara  hilal-an 

Sbaddav  o  khes  go  khawahaw 

Nind-uyac/Zi  gwai-  Umaraba?i. 
Hal  kbartbaw  ha?iskari 
Gwar  mani  Sardar  Hand 
Gwar  ma  bauti  ki  a/l.7^tba 

Azb  thai  janga  rabe^/ia 
Rungban  o  Kandor  Bador 
Shango  Sanghar  dare  Siriya 
Band  Baze?J  Bakhariya 
Raj  a^Aant  siman  dariya 
Drust  kba/c/ithay/^ant  whazh-diliya 
Gwankh  Ley/iar  chariya 
Phurs,  Sobba  sbairara 
Suy/iar  o  lekbi  waf7*ara 
Wbazha  'shi  meb(?7arara 
Whazha  thai  dem  ma  shustai 
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Laslikaraw  Jame  ma  khushtai 
Shakula  ber  shamushte 

Mangelu  shair  pha  hisav-ant 

Gal  pha  uzhmar  o  kitav-ant 
Majlise  ma  memvan  bant 
Dan  niy/joshaw  nishthayZ^eM  sat 
Akhthaffhen  baut  ki  kliaiyant 
Gird  sardaraw  gihena 
Dostant  cho  chhaman  doena 

Azb  bacbb-brathare  bingoena. 

Sh'a  pha  bauta«  vratMja, 
Lajj  neshtha  pha-phaiMya 
Bakhoe^i  shwai  mangeho  sha)J 
KaJ/i  na  khant  chho  ma  Balochaw 

Akhthaffhe  hijja;»  waif/dya 
Khashthay/iant  gudr  lavilaw 
Mai  madi  go  galiman 
Basth-kharthant  main  vakila 

Azh  thai  kota  garhena 

Thai  mehc?/ara  dir-zanay/jeiia 
DifJia  go  chhamart  doena 
Gosh  Sobha  o  niyazi 

Esh  mani  guftar-bazi 
Tho  ki  guftare  kahi^7<a 
Man  di  pha  goshara  suni^7ja 
Tiipaka  danga  gauiiha 
Chi  ma  shana  sar-a7f7«tha  ? 

Phurse'  sardara  watJnj-ci 
Jawanaka  be-arailena 

Ba/cTsmal  o  bor  go  khawaha?t 

'DathagliQii  main  Umara  Ha» 
'Ran  Balochana  Nawava 
Nukari  bo7c7<tha  azh  thana 
Diitlia  hotera  Jawanakara 

Phola^7<i  oH  ba-nindaw 

Hifhai/Jie  baut  go  Rindaw 

Khoh  2:)hish-burew  nihengan' 
Phish  phara  khoba  sha(jihan  nest. 

Translation. 

Gahf,  son  of  Gorish,  sings  to  the  Kaloi  Baloches  :  in  answer  to  Sobha 
he  sings  : 
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Come,  0  Eelaw,  to  the  assembly,  king  and  hero  of  song  ;  In  this 

assembly  of  young  chiefs,  take  my  speech  and  song,  carry  them  to  our  war- 

loving  foes.  "With  propriety  utter  these  few  (lit.  ten)  words,  answers 
given  categorically,  (head  on  head).  They  are  arrows,  of  which  a  ser 
weighs  a  maund.  Take  them  to  Sobha,  that  he  may  listen  to  them,  and 
forget  his  former  songs.  He  will,  he  says,  take  up  the  track  of  our 
ancestors,  be  will  distribute  the  paternal  inheritance  ;  what  shall  I  say  to 
the  poet,  to  the  cunning  poet  ?  Let  him  give  up  mocking  at  the  Rinds 
and  remember  the  former  world.  Say,  0  brave  Sobha,  you  are  the  bard  of 
the  Khosas  ;  you  took  up  the  track  in  Makrau,  the  lands  of  the  Kinds  and 
Lasharis. 

The  Rinds  and  Lasharis  together  set  out  from  the  city  of  Kech.  They 
marched  upon  Harin,  taking  the  land  of  the  country  and  dividing  it 
among  the  brotherhood.  We  divided  it  by  bows  [i.  e.  a  share  to  every  one 
armed  with  a  khaman  or  bow).  We  and  the  Jatois  were  united.  At  the 
border  stream  we  separated  into  two  parts,  town  and  country  we  divided 

into  halves,  distributing  our  substance  by  arrow-stems.  One-fourth  were 
in  Dhadar,  we  got  our  satisfaction  in  Khanpur,  our  dwelling  was  in  an 
irrigated  country.  This  is  our  track  and  trace,  the  abode  of  the  true  Rinds, 
a  name  exalted  among  chiefs.  If  you  do  not  believe  it,  no  one  has  seen  it 
with  his  eyes,  there  are  no  ancient  documents  forthcoming,  there  were  no 
witnesses  to  attest  it,  but  there  are  tales  upon  tales,  every  one  s&js  that  so 
it  was. 

I  am  right,  Sobha,  you  are  blind  and  deaf,  nor  is  your  footprint  to  be 
found  on  the  track.  Fear  to  speak  of  the  victory  of  Jawanak,  take  your 
bribe  quickly,  for  you  are  manifestly  inventing  falsehoods.  To  tell  the 
truth  is  the  true  custom  ;  falsehood  is  a  blot  upon  honour.  If  you  are 
ready  with  a  song,  henceforth  give  your  evidence,  bring  forth  and  show  me 
your  documents.  Come  !  desist  from  any  further  poems,  let  alone  the 
Rinds  of  bygone  days,  and  tell  stories  of  the  present  times.  Surround 
yourself  with  men  of  understanding  and  lay  to  heart  our  traditions. 
Sobha,  you  have  past  the  time  for  leaping  and  flying,  your  youth  is  under 

your  feet,  bare  are  the  branches  of  your  Tuba-tree.  You  were  carried 
away  in  battle  with  us,  by  the  fury  and  force  of  our  chief,  you  were 
broken  in  gloriously. 

You  were  defeated  by  brave  men,  by  the  deeply-hating  Chandyas,  by 

our  friends  of  the  Riinghan  and  Vidor  torrents,  by  the  mightj''  tigers  of 
Sanghar.  Honour  to  the  faithful  hill-country,  to  the  perfectly-brave 
Muhammad  Khan,  jewel  of  the  loyal  Bozdars,  with  silken  turbans  and 
garments,  dwelling  with.Umar  Khan. 

A  sure  message  I  brought  to  our  chief  '  Those  who  have  taken  refuge 
with  me,  have  ceased  to  be  with  you  in  war.    The  Runghan,  Kandor  and 
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Vidor  territories,  from  Sunghar  to  the  Siri  torrent,  the  Band  Baz  and 

Bakhar,  who  were  outside  your  cliief's  territories,  have  all  come  of  their  own 
accord  and  mount  at  the  call  of  the  Lay/^aris. 

Ask,  O  poet  Sobha  !  reckon  yourself  up  in  your  mind  and  call  our 

chief  '  Lord.'    If  our  chief  has  not  washed  your  face,  then  you  did  not  kill 
Lashkaran  and  Jam.    Have  you  forgotten  the  revenge  taken  for  Shakul  ? 

An  account  is  kept  of  good  poems,  their  words  are  enduring  and  are 
written  in  books,  they  are  recited  in  the  assembly  and  they  remain  firm  in 
the  (recollection  of  the)  listeners.  Whenever  refugees  have  come  or  shall 
come  to  worthy  chiefs,  they  are  dearer  to  them  than  their  two  eyes  or  than 
young  sons  and  brothers.  You,  for  those  who  take  refuge  with  you,  have 
not  given  up  shameful  conduct  for  the  future.  Where  is  your  great 
honour  ?    No  one  does  so  among  Baloches.    You  brought  your  disgrace 
upon  yourselves  (by  the  way  you  acted  towards  the  refugees).  They 
displayed  anger  and  rage. 

Their  cattle  and  property  had  been  seized  by  the  enemy.  Our  vakil 
(demanded  them)  and  brought  them  back  bound  from  your  fort !  Your 
far-seeing  chief  saw  with  both  his  eyes  then  !  Listen  Sobha  and  attend. 
This  is  all  my  song.  The  song  that  you  sang  I  also  have  heard  with  my 
ears.  I  have  counted  your  gun-barrels.  What  honour  is  left  to  you  ?  Ask 
your  own  chief,  the  unworthy  Jawanak.  Velvet  and  chestnut  mares  and 
silk  did  our  chief  Umar  Khan  give  him.  The  Baloch  Khans  and  Chiefs 
unloosed  their  white  mares  from  their  stables  and  gave  them  to  the  valiant 
Jawanak ! 

Ask  of  your  forefathers  how  refugees  fared  with  the  Rinds.  It  is  the 

phish-cutters  on  the  hills  that  are  the  tigers.  There  is  no  disgrace  in  cut- 
ting phish  on  the  hills. 

VI. — A  love-son^. 

(Said  to  be  by  Jam  Durrak  a  Dombki,  a  celebrated  poet  who  lived  in 

the  reign  of  Nasir  Khan  of  Kalat  in  the  last  half  of  the  eighteenth  century. 
He  is  said  to  have  undergone  great  persecution  from  the  Khan  on  account 
of  his  love  for  a  lady  of  tlie  zanana.) 

O  Samin  be-phursa  bihishtiye 

Azh  latil'a  nema^y/za  khaiye 
Man  gula  dema  mail  khu2!/«e  doshi 
Bairamo  asi  sar  khutho  matos 

Bo  azh  bri7t7(a/i  rapthiir/Aan  whashe;i 
Hijr  mana?i  momin  janant  pasa?i 
Cho  kahirani  arave?i  asm 

Be-karar-a?i  ma  nemshafi  pasa?j 
22 
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Pha  whashi  o  dost  hubbo  iklasa5i 

Zillataw  sahsare  deae  jana 

'  Nah'  na  khaiiaw  pha  dost  pharmana 
Cho  isparam  dempaw  mani  jane 
Cbabuk  o  chashm  did  paikane 
Kahr  amulani  girgirew  nazant 

Dadame  gar-ant  dadame  baz-ant 
Naiw  dafa  gir  ki  gal  khanaw  roshe?2 
Nai«  manam  kurzat  mazal  chosh-e?* 
Pha  dafa  mahlija  di  jan  ayan 
Nishtho  dua  go  haware  roshe 
Wa  hndhsb  merhan  man  dila  shefi 

Er-khafi  dost  azh  thangavew  tha7c72ta 
Biai  rof/7<ana  cho  chyardahi  mahare 
Masaroii  hi  cho  Akbare  Shaba?* 

Guda  azh  durr-chire;»  dafa  phursa^^ 
'  0  badbashkani  gran  baha  lalera 
Mara  thai  lo^Awarew  sareji  sauy72an 
Irmiri  gon-khapto«  annagahi 
Phar  thai  sah^7i  sakale??  nyadhan 

Hon  baha  ban  pha  sakale?i  khnlkan.' 

Another  Song  Tjy  Jam  Durrah. 

Doshi  dil-raTahe??  jani 
Sartaj  o  samand  khadani 
Gwashthom  pha  dafi  phanani 
Osa  than  machar  haivani 

Gird-i  arava?»  phirwani 
Chandi  ashkai^ra  ziyani 

Kulfo  phrushtha9'7/am  shakani 
Ishk  0  mani^7;a  hakani 

Gwashthom  'keghadhen  sazara 
Durchino  hazar  ntizara 
Phulkand  o  shakar  guptara 
O  hal  i  fakire  esh-an 

Zirde  azh  phiraf?7ian  resh-an 
Kn  ki  malik  dozdar-an 
Kn  azh  munkiraw  bezar-aii 

Jam  3amava?2  khaksar-an 
Harzata  darud  kar-an 
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S]]alie;i  kirdagdr  asar-an 
Gvvafshe  nera-shatara  nal-an. 

Translation. 

The  rain  that  un-asked  for  falls  from  Heaven  comes  fi'om  the  direction 
of  the  beloved  one.  Last  I  met  a  love  face  to  face.  The  lightning  springs 
forth,  it  is  my  love  that  has  awaked  me.  The  scent  of  her  locks  has  sweet- 

ly seized  me.  The  pain  of  separation  sharply  stings  me  in  the  night-watches, 
I  spring  up  like  the  flame  of  Kahir-wood  (Frosopis  spioigera),  I  am  with- 

out rest  in  the  midnight  watches,  for  the  sweetness  of  meeting  with  my 

love.  Give  my  body  some  breathing-space  from  pain,  I  will  not  say  'No' 
to  my  loves  command,  my  body  is  as  a  shield  stretched  forth.  Let  my 
eyes  be  gladdened  by  the  sight  of  my  fair  one,  let  the  pain  caused  by 

my  lady  be  a  little  appeased  ;  sometimes  it  disappears,  sometimes  it  inci-eases. 
I  cannot  use  my  mouth  to  speak  by  day,  I  have  no  strength,  she  is  so  strong, 
to  come  to  meet  and  speak  to  her. 

I  sit  and  pray  for  that  day  :  '  0  God,  be  merciful,  and  incline  your 
heart  to  me.'  Let  my  love  come  down  from  her  golden  throne,  let  her 
come  growing  like  the  waxing  moon  on  its  fourteenth  day,  let  her  be  in 
front  of  me,  and  I  shall  be  king  Akbar.  Then  I  shall  ask  from  her  pearly 

mouth  '  0  priceless  ruby  like  the  ba£?Aashk  fruit,  make  me  your  husband, 
bound  by  oath,  my  heart  has  been  irrevocably  taken  possession  of,  I  will 

live  for  the  sake  of  your  jewel-like  beauty,  I  will  spend  my  blood  for  you, 

fairest  of  beings.' 
Second  Song. 

Last  night  I  saw  my  heart-enchanting  love,  the  crown  and  ornament 

of  women.  I  spoke  to  her  with  my  lips  and  said  '  Do  not  behave  foolishly, 
like  the  moth  flying  round  a  flame,  O  bane  of  many  lovers.'  The  locks  of 
hesitation  are  burst  open,  I  have  obeyed  the  call  of  true  love.  I  said  to 

my  beautiful  love,  '  0  fair  one  of  a  thousand  wiles  and  sweet  sugared  speech, 
tliis  poor  wretch's  state  is  this,  his  heart  is  galled  with  his  complaints, 
he  who  is  a  chief  and  true  friend  is  apart  and  averse  from  the  avaricious. 

The  heart  of  Jam  is  covered  with  dust.  It  remains  but  to  say  bism'il- 
lah  in  the  divine  presence,  to  remember  the  King  and  Creator,  and  to  pray 
tlirough  the  cold  midnight. 

Riddles,  Proverbs,  ̂ 'c. 
The  Baloches  are  very  fond  of  riddles,  which  are  always  in  rhyme. 

They  are  of  a  primitive  type  and  generally  defy  solution.  The  more 
far-fetched  they  arc,  the  more  appreciated.  Those  first  given  are  by 
Brahim  a  Shambani  who  died  about  two  years  ago.  He  was  celebrated 
for  his  riddles  as  well  as  for  more  serious  compositions. 
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1.  BuJJictrat. — Ya  sliai  jawaiw  ulkaha  asta 
Duzhmanea  vesentlia-ish  khashtha 

Banghava  pabre  rah  sara  gwastha 
Go  miniiat  merhare  niyar/A  dasta 

E  bujharat  Brabima  bastba. 
Hozh.  Warnai. 

Middle. — Tbere  was  one  good  tbing  in  tbe  world ;  an  enemy  bas  pur- 
sued and  turned  it  out.  In  tbe  morning  watch  it  passed  along  the  road. 

Neither  begging  nor  praying  will  bring  it  back  again.  Brabim  composed 
this  riddle. 

Answer. — Youth.    (The  enemy  is  old  age.) 

2.  Bujliarat. — Hu<77<ai  kurzat  o  kara 
Zamin  nesta#7i  o  diyAara 

Be  kbishtba_5'7«e5i.  kbishara 
HuJ/eal  kurzat  o  kara 

Sabz  0  phul  babara 

Pha  pbasha_5'/ia  di  taiyara. 

Middle. — By  God's  might  and  power 
With  neither  ground  nor  soil 
Without  a  field  being  ploughed 

By  God's  might  and  power 
A  green  plant  has  flowered 
And  now  its  fruit  is  ripening. 

Answer. — This  was  composed  on  seeing  an  ear  of  corn  growing  on  the 
beam  across  the  mouth  of  a  well. 

3.  Bujlidrat. — Brabima  pairi  gwashtha_9'^a  gale 

Dith&ghixn  'chie  ranga  be  bale 
Eange?i  kojha  andare«  lale 

Bozli. — Askbohe. 

Riddle. — Last  year  Brabim  said  '  I  saw  something  of  an  indescribable 
sort.    Its  appearance  was  foul,  but  there  was  bright  red  within. 

Answer. — A  flint. 

4.  Bujharat. — Ya  shai  jawai??  ulkaha  yaka 
Go  jberave  janga;j  sat7/<bare  saka 

Har-kbase  'khkith,  ja^/a  wai!/d  chaka 
Ma?j  na  gindani  jagabe  dhakka 
Gosh  danaha  sliara  bozh  wa  hakka 

Bozli.—Chhktli. 

Biddle. — There  is  one  good  tbing  in  the  world,  a  thousand  timesi 
attacked  with  disputes  and  quarrels ;  every  one  comes  and  throws  it  over 
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himself,  yefc  I  cannot  see  anywhere  a  sign  of  hurb.    Let  the  wise  ear  at- 
tened  and  guess  it  right. 

Ansioer. — A  well. 

5.    Bujluirat. — Ya  drashke  jorentha  paken  hwdhayk 
Ma  zaniin  phiishta  pha  jinde?j  razaya 

Bund  yakon-i  lamb-en  duaya 
Yake  reM  hithn,  yake  sawaya 

God  has  planted  a  tree,  of  itself  it  has  grown  up  on  the  face  of  the 
earth  ;  the  root  is  one,  the  branches  two  ;  one  is  dust,  the  other  ashes. 

Aiisiver. — The  tree  is  mankind,  the  branches  Musalmans  and  Hindus. 

6.  Talabi  naukarant  kharde  ajab  bhat 

Kadam  pha  lekhav-ant-ish  kar  o  khidmat 
Hame  fauj  dhuni  be  hatbyar  en 
Vh\th\  phoshinday/uvj  yak  o  tawar  e^^ 
HamoJ/ia  lashkar  khosh  o  khushar  Qii 

A  few  servants  of  strange  forms 

They  step  by  calculation  on  duty  and  service 
They  are  an  army  bare  and  unarmed 
Moving  at  the  voice  and  call  of  other  men 
And  there  the  army  meet  deatli  and  slaughter. 

Answer. — The  pieces  at  chess. 

7.  Nishtho  ̂ ithoin  pha  na(?//ar 
Kn  shahr  be  sah  watan 

Ahani  adh  jang  o  jadal 
Nyamji  nawant  yake  digar. 

Sitting  I  saw  with  my  sight 
A  city  and  masterless  country. 
There  was  war  and  strife  between  tliem 

And  no  umpire  betwixt  the  one  and  the  other. 

Ansioer, — A  game  at  chaupar. 

8.  Wiliiyat  thars  ch,  dost  bar-karar-en 
Kavay/ia  gohilr  kisanake??  taiyar-e?i 
Na  vothi  vcidth,  bachh  ola  sawar-e« 

Vhith  nesteni,  phiruk  haiyat-e« 

The  country'  (in)  fear,  the  mistress  in  comfort 
Tlic  little  sister  ready  to  start 
The  mother  will  not  move,  the  son  is  already  mounted, 
The  father  does  not  exist,  the  grandfather  is  alive. 
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Answer. 

The  above  contains  a  series  of  puns  on  the  names  of  a  family,  partly, 
in  Sindhi.  The  name  of  the  country  Dadar  contains  in  the  last  syllable 

'  dar'  the  allusion  to  fear.  The  name  of  the  mistress  Begam,  read  as  '  be- 
_5'Aam,' is  the  equivalent  of  '  bar-karar.'  The  sister's  name  is  Hauri,  the 
mother's  Gauri,  meaning  in  Sindhi  light  and  heavy.  The  son's  name  Shah- 

sawar,  the  fathers  (r/iaibi,  and  the  grandfather's  Haiyat  explain  themselves. 
9.    Huc/7;a  pakko  kuzraten  banda  palii(7i 

Rusul  Muhammad  e?J  uramatwali 

Hazarejj  banday/*  yaken  thali 
ChamocZAa  khas  no  roth  horg  o  khali 

Hamo(7/;a  giptho  harchi  di  wartha-ish 
Hama  whan  zurtho  lojlik  di  artha-ish 
Guda  \?itUo  bhorentho  thali  ujartha-ish 

After  an  invocation  to  God  and  the  prophet — 
There  are  a  thousand  men  to  one  dish, 

No  one  goes  thence  empty-handed 
There  they  take  and  eat  everything 
They  take  up  the  dish  and  carry  it  home, 
And  having  thrown  it  down  and  broken  it  they  leave  it  bare. 

Answer. — This  contains  a  pun  on  thali,  which  means  the  hedge  round 
a  threshing-floor  as  well  as  a  dish.    After  every  one  has  carried  away  the 
corn  he  wants,  the  hedge  also  is  torn  down  and  carried  away. 

10.  Daiiki  shaha  parwarew  khaptha  maw  loffh  buna 
Ni  ki  h^nd&ffhan  razentha  hitJia.  pha  husn  o  pharaw 
Wash  hsidith  o  khush  lisan 

^oth  go  phule?i  ambala?^ 
As  long  as  God  had  charge  of  him  he  lay  at  home  ; 
Now  that  men  have  constructed  him  he  has  become  fresh  and  fair. 

With  sweet  discourse  and  pleasant  speech 
He  walks  about  with  his  fair  companions. 

Answer. — A  man  with  a  wooden  leg. 

11.    Pyalae  phurew  di^/ia  majai 

Nishtha////a  lalo  nestai'/a  dai 
Pyalae  wartho  lal  shahid  hiths, 
Chonau  ki  kuUcH  alima  Aitlm 

I  saw  a  cup  in  a  certain  place 
A  bright  one  sat  down  without  an  attendant 
This  ruby  like  one  drank  up  the  cup,  and  then  died 
So  that  all  men  saw  it. 
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Answer. — The  flame  of  an  oil-lamp  which  goes  out  after  having  drunk 
up  the  oil. 

12.  Do  goharara  clf^7*a  ambazi 
Ajab  khush  ant  gwar  ambazi 
Naini  surata  khami 

Yake  khor  digar  chami 

I  saw  two  sisters  embracing 

Very  happy  at  the  embrace 
There  is  not  the  slightest  difference  in  their  appearance 
One  is  blind  and  the  other  has  eyes. 

Answer. — The  reflection  in  a  mirror. 

13.  Phairi  khakht-M  pha  gxdhsLV 
Maji  Bakri  shahr  gvvara 
BoH  atJd  washes  tawar 

Dastaw  gipthi  nar-mazar. 

Yesterday  as  I  passed  along  the  road 
In  the  town  of  Bakkar 

I  heard  a  very  sweet  voice 
But  when  I  seized  it,  it  was  a  fierce  tiger. 

Answer. — A  snake. 

14.    Proverbial  sayings. 

Kahne  litir  o  phirew  zal 
Warna  sara  sar-bar. 
Old  shoes  and  an  old  wife 

Are  the  burden  of  a  young  man's  life. 
Savzew  cho  hithew,  charpi  cho  meshi  dumbaj/Ztaw. 

As  green  as  young  corn,  as  fat  as  long-tailed  sheep>. 

This  saying  refers  to  the  Gwar  or  wild  pistachio  (Pistaeia  Tcldnjulc). 

Kliahin  soHtha  afa  phiiki  warth. 
One  burnt  by  hot  milk  will  not  drink  even  water  without  blowino-  on 

it. 

This  corresponds  with  the  Hindustani  proverb  '  Diidh  ka,  jalya  chanchh 
hi  piwat  phunk,'  or  the  English.    '  A  burnt  child  dreads  the  fire.' 

Mala  sar-dai  vara  dosli. 
Let  the  cattle  go  and  milk  the  hedge. 

This  answers  to  *  Penny  wise  and  pound  foolish.' 





ERRATA. 

Page 

3, 

line  8, read  j  for ) 
5. 

37 

33, 

,,     pronounced  for  pronouncd. 

7, 

77 

9, 

,,     nyanwan  for  nyanwan. 
57 

7, 40, 

,,     rasida  for  rasuda. 

8, 

3, 

19, 

„     nac^/nir  for  nac^Ara. 

J, 
10, 

2, 

add  and  jawarah  after  zlk. 13, 
, , 

18, 

read  plialo  for  pliale. 13, 
29, 

„     Hmu,  a  „  Hmua, 

J) 

16, 

37 

33, 

„     slia/c/ia   „  sliakha. 17, 
77 

8, 

„     marde    „  marda. 
» 

24, 
77 

18, 

„     kij?7<an,  than  for  ki^Mn  than. 25, J3 
35, 

77     biyar/or  riyar. 

)) 

32, 
7) 

14, 

„     see  it  bimself  for  see  bimself. 
33, 

38, 

{ nowbere  bizhofarnen. 
)I 

77 transjpose  }  .j^ewbere  tbibanda? 
5) 

37, 

)) 

25, 

read  welcome /or  welcome. 
J» 

42, 
77 

20, 

„     pbaf?/i-ayA  for  2idh-a,gh. 
J> 

43, 

77 

24, 

„     bill  for  kill. 
» 

44, 
77 

7, 

„     amnam  yb)'  annam. 
5) 

44, 77 
10-14,  „     an —       ,,    an — 

>> 

40, 
77 

16, 

„     leeward   „  lee-ward. 

J) 

47, 
77 

12, 

„    ̂^fj  baki  „   t^JlJ  baqi. 
» 

47, 

77 

34, 

„     batera      ,,  batera. 

>) 

49, 
)7 

5, 

„     barayZi     „  beray/<. 

)) 

49, 

)> 

10, 

dele  P.  buru,  Skr.  bbrii. 
» 

49, 
77 

10, 

after           baroe<7j  add         bar  wan 
P.  burii,  Skr.  bhrii. 

» 
54, 

77 

13, 

read  panwar  for  panwar. 

>» 

57, 
77 

4, 

„     jobasbk   „  jibaskk. 

J) 

64, 

77 

21, 

add  cE.  Pasbto  jowal  after  to  cbew. 
» 

6G, 
7) 23,  read  oxen,  mate  for  oxen  mate. 6G, 
7) 

27, 

add  Paslito  after  joru. 
» 

67, 

7) 

9, 

„     P.           „  world. 

7) 

71, 

7) 

25, 

read  Adr/h  for  dagb. 

7) 

72, 
7  7 

33, 

„     tear    „  burst. 



2 Errata. 

Page  74,  line  12,    ,,     Aaxs^gJi  for  daragh. 

>■) 

85, 

JJ 

20, 

J) 
87, 

JJ 

32, 

„     sumb      ,,  samb. 

?J 

93, 

JJ 

13, 
„     Maurorum  for  Mauroram. 

JJ 

95, 

JJ 
13 ,,     sixtieth        ,,  sistb. 

3) 

98, 
J  J 

10, 
„     kbambar.   Kambar  for  khaiiabar — kambar. >) 105, JJ 

13 iSjl  .5  for  i>jt 
JJ            J"'  <j 

35 
105, 

JJ 

31, 

ffirvan     ..  crirs'an. JJ       B*'.!*^'^^^       JJ      b  o 
108, 

21, 

after  A*^)!*^  srwankli  insert  ̂ V'^^  gwanech,  a  camel  driver, 
JJ 

108, J, 

83, 

reffi  ̂ \'i>:^  for  UlJ^i 109, 
26, 

„     flesb        „  fiesh. 

5) 
110, 

JJ 

3, 

110, 

34, 

ff/lJer  J>^4  gianeh  insert  o^jp  eiyaf,  fertile,  extensive. 

J) 111 
JJ 

2 

■"j 

'}*p,ff,fT  Sail Y  /^i-j"  Salia, 

J> 114. 
JJ 

94. JJ           VWAlV         J  J         lucitf . 
>» 115, 

JJ 
16 

J,     maii-deci^/i  ̂ /b/'  nian-deR^A, 
)> 115 

JJ 

27 ^j           ilicili  ii.Clii.1            JJ        ill  tl  Ll  iV  Ctlll' 

)) 
117 JJ 21 

^^j 

JJ            lC>£t]J«                             JJ         lC£tj|J  . 
!J 

119, 

JJ 

31, 
,j     niahisk        j,  mahis^* )) 

124 JJ 

30, 

124, 
31, 

,,     nikab          „  iiekab. 

JJ 
125, 

JJ 

8, 

„     vakhta        „  vakhat. 

>) 

125, 

JJ 

16, 

,,     P.  7i;/«waja  ,,    P.  Mwaja. 
)J 

127, 
)j 

6, 

after         whan  insert ^i^^^j  whantkar,  master,  owner. 

)) 

127, JJ 
26, 

read  ̂ ^^Ixs  for  ̂ ^jUc 
JJ 

129, JJ 
33, 

after  ̂ 5>\j;U  haleni  insert  j^*^  himar,  tender,  delicate. 
beautiful. 
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ERRATA  AND  ADDENDA. 

— « — 

p.  14.  Bones  of  fishes  from  the  Trias  of  Tibet  referred  to  under  the  head  "  Cretaceous," 
should  have  heen  mentioned  in  the  preceding  paragraph. 

p,  24.  At  the  time  of  writing  the  notice  of  Siwalik  Carnivoras  I  had  not  seen  the 
paper  by  Mr.  Bose  on  that  subject,  *  and  consequently  was  not  aware  that  Felis 
grandicristata  and  Canis  cautleyi  are  merely  provisional  species.  It  should 
also  have  been  mentioned  in  treating  of  the  genus  TJrsiis,  that  there  is  in  the 
collection  of  the  Indian  Museum,  a  canine-tooth  from  the  Irawadi  Siwa- 
liks  probably  belonging  to  this  genus. 

p.  31,  In  treating  of  the  Pleistocene  Proboscidia  it  should  have  been  mentioned  that 
the  first  described  teeth  of  Mastodon  pandionis  are  said  to  have  been  obtained 
in  the  Deccan  by  Col.  Sykes. 

p.  34.    Line  6  from  top  for  duvancellii  read  diivcmcellii. 
p.  35.    After  Liitra  palceindica,  there  should  be  mentioned  the  probable  occurrence  of  a 

second  Siwalik  species. 
„       The  name  Clift,  in  place  of  Falconer  and  Cautley,  should  be  appended  to 

Mastodon  latidens. 
,,       After  the  name  Chalicothecktm  sivalense  add  {¥.  and  C.) 

p.  37.    Line  8  from  top  ;  after  Met/alosce!ornis  sivalensis  (Lyd.)  add  S. 
,,  21  from  top  ;  after  Colossochehjs  atlas  (F.  and  C.)  add  S.  I. 

p.  49.    Jbr  ET=Oi  + 0-4775  P.,n  m((;  EI=Oi +0'04775  P-oi 
also      „       P.„,=0-009947        „  P.ois009956. 

p.  52.    Lino  22,  for    "resect"    „  "result." 
„  „    23,     „        P.i        „       P.6  in  one  place, 

p.  63.       „    23,     „        W        „  O 
„   23,     „       W,        „  O, 

p,  63.       „      5,  from  bottom  for  " ,  "  read  "  —  " 
„       Last  line/o>-  "  Sq"  read  "  SG" 

p.  69.    Last  lino  „  0'64475  P.03  r«a(^0  60475  P.03. 
In  the  right  side  of  each  equation  of  condition  on  p.  55,  a  decimal  point  has  been 

substituted  in  each  for  a  space  of  separation,  and  the  differences  have  thus  been  made 
to  appear  as  decimals  forming  the  right  sides  to  the  corresponding  equations. 

Thus  in  lino  3. 
Diff. 

  +  0-020194  Ri  =  0-275  Ri 

Should  read 
Diff. 

  +  0-020194  R,  s  0  275  R, 
*  Q.  J.  G.  S.  Vol.  XXXVI,  p.  119. 



ADDITIONAL  EEEATA. 

Page  182,  line  27  from  io-p,  for  Five  Two. 
„    186,    „     8  from  top,  „  "  anffulafa-lunaris"  read  "  mi^ulato-luna- 

„       „      „      2  from  bottom,         "  it  is  figured  here". 
„    190,    ,,    19  from  top,  for  "  coiitin(/ens"  read  "  contingentilus" . 
„    191,  lines  2-1  and  26  from  top  and  in  footnote,  for  "  Sitida"  read 

"  Sitala". 

,,    192,  bottom  Vme,for  " ponsa''''  read  " pansa". 
„    2L6,  line  4  from  top,yb?'  "  specimen"  read  "  specimens". 
„    221,    „    4  from  top,  for  "  I  have  described  the  species"  read  "  I 

have  never  described  the  species." 
The  mistakes  on  pp.  182  and  221  are  important. 
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I. — On  a  Simple  Method  of  using  mv  insignificant  Fraction  of  the  Main 
Current  produced  hy  a  Dynamo-Electric  Machine  for  Telegraph  Fur- 
poses. — JBy  Louis  Sghwendlek,  M.  Inst.  C.  E.  &e. 

("jRcceived  29tli  October  ;  read  November  5th,  1879.) 

The  currents  -wliicli  a  dynamo-electric  machine  is  able  to  generate 
through  a  small  external  resistance,  are  so  enormously  strong  and  also  so 
constant  and  exceedingly  cheap,  that  I  have  always  thought  it  would  be 
of  technical  as  well  as  of  economical  importance  to  use  them  for  signalling 
purposes.  The  difficulty  only  was  how  to  solve  the  problem  practically. 
Manifestly,  the  currents  could  not  be  produced  through  the  telegraph  lines, 

in  the  ordinary  manner  of  applying  dynamo-electric  machines,  for,  in  the 
first  place,  telegraph  lines  offer  high  resistance,  and,  in  the  second  place, 
the  use  of  the  closed-circuit  system  would  become  imperative.  However, 
some  time  ago  a  very  simple  method  occurred  to  me  which  appears  to  con- 

tain the  germs  of  practical  success,  and,  having  lately  made  some  experi- 
ments on  the  subject,  I  do  not  hesitate  to  communicate  the  result. 

Suppose  we  have  a  dynamo-electric  machine,  the  two  terminals  of 
which  are  connected  by  a  resistance  r  through  which  any  kind  of  useful 
work  is  to  be  performed  by  the  current. 

For  instance,  during  the  night,  r  may  consist  of  an  electric  arc,  and  the 
useful  work  done  by  the  current  is  given  out  as  light  for  the  signalling 

office ;  or  during  the  day-time  r  may  consist  of  another  dynamo-electric 
machiuc  which  acts  as  an  ordinary  electromagnetic  engine,  performing 

1 



2 
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some  useful  mecLaiiieal  work,  i.  e.,  pulling  the  punkhas,  lifting  messages, 

producing  a  draught  of  cool  air,  &c.  ;  or  the  current  may  be  made  to  pass 
through  a  galvanoplastic  apparatus  in  connection  perhaps  witli  the  Survey- 

or General's  Office,  &e. 
Now  connecting  the  negative  pole*  of  such  a  dynamo-electric  ma- 

chine to  earth,  the  positive  pole  to  all  the  lines  terminating  in  a  telegraph 
office,  while  the  two  poles  are  permanently  connected  by  the  resistance  r 

through  which  the  current  produces  the  useful  work  above-mentioned,  then 
it  will  be  clear,  without  demonstration,  that  all  the  lines  so  connected  can 

be  provided  with  signalling  currents  (whicb  are  exceedingly  weak  as  com- 
pared with  the  strong  main  current)  by  simply  tapping  the  main  current, 

and  that  without  perceptibly  reducing  it,  i.  e.,  without  affecting  the  useful 
%oorh  performed  by  the  main  current  through  r.  Supposing  that  the  useful 
work  performed  by  the  main  current  repays  all  the  expenses  connected 
with  the  erection  and  working  of  the  dynamo-electric  machine,  then 
obviously  this  would  be  a  method  which  would  supply  the  signalling  currents 
for  nothing.  This  might  be  an  inducement  for  telegraph-administrations  to 
introduce  the  electric  light,  since  they  would  get  the  signalling  currents 
into  the  bargain,  and.  the  costly  and  cumbersome  galvanic  apparatus  might 
be  dispensed  with. 

An  example  will  show  this  more  clearly.  A  Siemens  dynamo-electrio 
machine  of  medium  size  can  easily  be  made  to  produce  through  an 
electric  arc  a  current  of  30,000  milli-oerstedts,  of  which  not  more  than 

3  milli-oerstedts  are  required  to  work  the  Siemens's  ^^olarized  relay  with 
engineering  safety.  Suppose  that  the  sent  current  is  made  equal  to 
twice  the  current  which  is  required  to  arrive,  we  have  the  following  calcu- 

lation for  Calcutta  office  : — 14  long  lines  terminate  at  Calcutta,  hence  14  x 
6  =  84  milli-oerstedts  would  (as  a  maximum)  have  to  be  tapped  off  from 
the  main  current  of  30,000  milli-oerstedts.  This  represents  a  loss  of  only 

0'28°/;, , — which  is  so  small  that  not  even  the  most  sensitive  eye  would  be 
able  to  detect  any  variation  in  the  light. 

Hence  in  this  case  we  would  feed  the  Telegraph  lines  with  currents 
which  actually  cost  nothing,  as  the  electric  light  alone  would  repay  all 
expenses. 

During  my  recent  light  experiments  in  London,  it  was  exjjerimental- 
ly  established  that  the  current  in  milli-oerstedts  which  a  dynamo-electric 
machine  is  able  to  jsroduce,  can  be  exj^ressed  as  follows  : — -^(— y 

,  \/'  +  ;;;/ 
C  =  E  ̂   Ji-ZLf  I   X  1000 r  -f  m 

*  lu  India  we  use  positive  signalling  currents. 
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E  and  k  are  two  constants  for  any  dynamo-electric  machine.  E  is  an 

electromotive  force  in  volts ;  k  is  of  such  dimensions  that  «  ■v/  k  repre- 
sents an  electrical  resistance  ;  in  is  the  internal  resistance  of  the  dynamo- 

electric  machine  ;  r  is  the  external  resistance  through  vyhich  the  iisef  ul 
work  by  the  main  current  has  to  be  performed. 

m  and  r  are  to  be  expressed  in  ohms.  The  resistance  of  the  leading 
vfires  has  been  supposed  nil. 

If  we  call  E.  the  resistance  of  a  telegraph  line,  which  we  wish  to  feed 
from  the  main  current,  then  the  signalling  current  passing  into  that  line 
when  the  main  current  is  tapped  would  be 

Gr  \  ̂  —  e  +  '"'^    )         1000  r 
—  E 

K  +  /  r  +  m  \         U  +  r 

and  this  current,  in  the  case  of  the  Indian  lines,  should  not  be  less  than  6 

milli-oerstedts.    Hence  we  have  the  following  equation  : — 

/  +  )        ii  +  r 

from  which  r  can  be  calculated,  since  E,  K,  m,  v  and  li  are  known. 
I  need  scarcely  point  out,  that  as  li  is  invariably  so  large  that  r  can 

be  neglected  in  comparison  with  it ;  the  current  in  one  line  only  depends  on 
the  resistance  of  that  line,  and  not  on  the  resistance  of  the  other  lines  in  con- 

nection with  the  dynamo-electric  machine.  Hence  the  signalling  through 
one  line  is  not  influenced  by  the  signalling  on  other  lines ;  and  in  this  re- 

spect the  method  is  on  a  par  with  signalling  through  different  lines  by 
separate  batteries. 

We  will  take  a  special  case. — For  a  Siemens's  medium  machine,  making 
}•  =  3,  we  have  a  main  current  of  about  17,710  milli-oerstedts,  and  the 

current  passing  into  a  line  of  8000  resistance  (800  miles  of  5-|-  wire)  would 
be  6'6  milli-oerstedts.  Supposing  that  all  the  14  lines  at  Calcutta  office 

are  to  be  supplied  with  6"6  milli-oerstedts  each,  the  current  carried  of£ 
would  be  6'G  x  14  =  92-4  milli-oerstedts,  or  0-5  "/o  of  the  main  current. 

It  is  best  to  make  all  the  lines  equal  in  resistance  by  adding  to  the 
shorter  lines  some  artificial  resistance.  This  measure  would  prevent  a  dead 
earth  (occurring  on  one  of  the  lines  and  close  to  Calcutta)  from  having  any 
effect  on  the  working  of  the  other  lines.  In  Europe,  where  the  lines  are 
much  shorter,  the  signalling  currents  supplied  by  a  given  dynamo-electric 
machine,  working  through  a  given  resistance  r,  could  be  much  greater  than 
C'G  milli-oerstedts. 
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For  any  given  R  (resistance  of  the  line)  the  currents  can  be  increased 

by  selecting  a  dynamo-electric  machine  with  the  right  internal  resistance. 
The  advantages  of  the  method  aj^peared  to  me  sufficiently  great  to 

justify  a  practical  trial : — 

Experiment,  October  11,  1879.  With  a  Siemens's  dynamo-electric 
machine  (medium  size)  I  produced  a  powerful  electric  liglit ;  and  between 
the  poles  of  the  dynamo-electric  machine  I  connected  up  four  artliicial 
lines,  each  of  10,000  units  resistance,  with  relaj^s  ranging  between  500  to 
1000  units.  These  four  parallel  circuits  worked  very  well,  singly  and 
simultaneously.  No  variation  of  the  electric  light  during  telegraphing 
could  be  noticed,  even  when  the  line  resistance  was  reduced  to  1000  units. 
Further,  the  resistance  of  one  line  was  increased  to  20,000,  and  the 

signalling  currents  were  still  sufficiently  strong  (1'6  milli-oerstedts). 
Experiment,  October  14,  1879.  Same  as  above  ;  but  a  branch  current 

was  conveyed  by  the  store-yard  line  (from  the  store-yard  where  the  dynamo- 
electric  machine  with  its  electric  light  was  put  up)  to  Calcutta  signalling- 
office  (4  miles),  and  one  of  the  Agra  lines  (850  miles  in  length)  worked  by 
this  current. 

The  sent  current,  measured  at  Calcutta,  was  9'6  milli-oerstedts;  the 
received  current,  measured  at  Agra,  1'85.  The  great  loss  was  due  to  the 
exceedingly  low  insulation  of  the  line  near  Calcutta.  It  is  now  the  break- 

ing up  of  the  monsoons,  when  the  climate  in  lower  Bengal  represents  almost 
a  hot  vapour  bath. 

Several  messages  were  sent  to  Agra,  but  no  variation  in  the  electric 

light  could  be  observed. 

II. — On  tlw  Occurrence  of  the  Music-Deer  in  Tibet. 
By  R.  Ltdekkee,  B.  A. 

(Received  November  17tli,  1879.) 

Some  degree  of  doubt  seems,  hitherto,  to  have  prevailed  among  natura- 
lists whether  the  Musk-Deer  (Moscliiis)  occurs  on  the  Tibetan  plateau,  or 

whether  it  is  confined  to  the  wooded  districts  of  the  Alpine  Himalaya. 

Thus  in  a  paper  contributed  by  Mr.  W.  T.  Blanford  to  the  '  Proceedings 
of  the  Zoological  Society  of  London,'*  the  author  says  that  he  has  grave 
doubts  whether  the  Musk-Deer  occurs  anywhere  on  the  Tibetan  plateau.  In 

a  paper  published  by  myself  in  the  Society's  Journal,!  I  mentioned  that, 
from  having  seen  skins  in  Ladak,  as  well  as  from  the  fact  of  the  Ladakis 

*  18G7,  p.  t  1877,  Pt.  II,  pp.  287-8. 
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having  a  name  for  the  animal,  I  was  of  opinion  that  the  Musk-Deer  must 
occur  somewhere  in  Tibet,  though  I  had  at  that  time  no  positive  proofs  to 
offer.  Lately,  however,  I  have  obtained  such  evidence  as  seems  to  leave 
no  doubt  that  this  animal  should  be  reckoned  among  the  fauna  of 
Tibet. 

Firstly,  it  will,  I  think,  be  generally  admitted  that  the  musk-pods  o£ 
the  Musk-Deer  are  an  important  article  of  export  from  Tibet  to  India.* 
Although  this  affords ^rma/«c«e  evidence  that  the  Musk-Deer  occurs  in 
Tibet,  yet  it  might  be  objected  that  this  musk  Avas  first  taken  from  China 
to  Tibet,  and  thence  exported  through  Nepal  or  Ladak  to  India  ;  I,  there- 

fore, now  proceed  to  bring  forward  the  more  direct  proofs  of  the  occur- 
rence of  the  animal  in  Tibet  proper. 

The  earliest  evidence  which  I  have  to  notice,  is  that  of  the  great  tra- 
veller Marco  Polo.f  That  writer  mentions  the  occurrence  of  the  Musk- 

Deer  at  a  place  which  he  calls  Ergiul,  which  Colonel  Yule  locates  to  the 

north  of  Tibet,  and  south  of  the  great  Gobi  desert,  in  latitude  40".  From 
Marco  Polo's  description,  there  can  be  no  doubt  of  the  identity  of  the  ani- 

mal referred  to  with  the  Musk-Deer,  though  he  commits  the  error  of  men- 
tioning a  pair  of  lower  as  well  as  upper  tusks.  Again,  the  same  traveller  J 

mentions  the  occurrence  of  the  same  animal  in  eastern  Tibet,  pi'obably 
somewhere  near  the  longitude  of  Lhasa,  and  also  that  the  Tibetans  call 
the  animal  Gureri. 

A  later  traveller,  Mr.  Bogle,  the  envoy  of  Warren  Hastings,  describes  § 
most  circumstantially  the  hunting  and  capture  of  a  Musk-Deer  (or,  as  he 
calls  it,  Musk-Goat)  at  Rinjaitzay,  which  is  situated  north  of  the  Tsanpii 
river  near  Shigatze  in  Tibet.  Mr.  Bogle  describes  the  animal  as  being 
hornless,  coated  with  stiff  hair,  and  with  tusks  depending  from  the  upper 

jaw  of  the  male  :  he  also  mentions  that  the  Tibetan  Musk-Deer  is  of  a 
lighter  colour  than  the  Musk-Deer  of  Bhutan.  This  description  leaves  no 
possible  doubt  as  to  the  animal  referred  to. 

General  Cunningham ||  mentions  that  the  Musk-Deer  (known  to  the 
Ladakis  as  La)  is  found  in  Tibet  as  well  as  in  Kashmir. 

During  the  past  summer,  I  met  in  Lahul  with  a  Tibetan  who  had 
formerly  occupied  a  high  official  position  at  Lhasa,  and  who  informed  me, 

*  Markham,  '  Tibot.'    Int.  p.  cxxii,  p.  197. 
Hodgson  '  Trade  of  Nepal.' 
Cimningham.    '  Ladak,'  p.  242. 

t  Yulo's  '  Marco  Polo,'  Vol.  I,  p.  267. 
X  Yule,  loc.  cit.,  Vol.  II,  p.  37. 
§  Markham,  loc.  cit.,  p.  114. 
II  Loc.  cit.,  p.  202. 
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that  the  Musk-Deer  was  of  common  occurrence  on  the  Tsanpu  river  in  the 
neighbourhood  of  Lhasa. 

Mr.  W.  H.  Johnson,  the  Governor  of  Ladak,  informs  me  that  the 

Musk-Deer  is  found  in  the  country  below  and  to  the  east  of  Lhasa,  along 
the  course  of  the  Tsanpu  river.  The  musk  brought  from  this  district,  Mr. 
Johnson  says,  has  wrongly  acquired  the  name  of  Khoten  musk  ;  this  seems 
to  have  originated  from  the  fact  that  when  Khoten  was  a  large  Buddhist 
city,  and  important  trading  place,  the  musk  was  carried  there  from  Lhasa, 
and  thence  to  India.  Mr.  Johnson  also  observes  that  the  Musk-Deer  occurs 

only  where  the  birch  tree  grows. 
The  whole  of  this  evidence  taken  together  appears  to  me  to  afford 

abundant  evidence  as  to  the  occurrence  of  a  species  of  Moschus  in  Tibet, 
though  I  have  no  means  of  knowing  whether  it  be  the  same  as  M.  moschi- 

feriis.  The  Musk-Deer  is  of  common  occurrence  in  Bhutan,  and  it  appears 
to  me  to  be  probable  that  it  extends  north  of  that  district  in  most  of  the 
open  couatries  up  to  Tibet,  and  thence  across,  or  round,  the  Gobi  desert  into 
Siberia. 

The  occurrence  of  the  Musk-Deer  far  in  on  the  Tibet  plateau  is  a  fact 
of  considerable  importance,  as  it  is  the  only  instance  of  any  of  the  large 
mammals  of  the  forest  clad  Alpine  Himalaya  extending  its  range  into  the 

dry  and  desert  regions  to  the  north. 
In  my  former  paper,  quoted  above,  I  thought  it  probable  that  the 

Musk-Deer  occurred  in  Ladak  ;  this,  however,  I  now  find  is  not  the  case  ; 
I  can  find  no  evidence  of  the  animal  occurring  anywhere  in  the  upper  Indus 
valley. 

III. — JVote  on  some  LaiUh  Mammals. — Bij  E.  Ltdekker,  B.  A. 

Otter. — In  his  report  on  the  Mammalia  of  the  second  Yarkand  Mis- 
sion* (p.  32),  Mr.  W.  T.  Blanford  mentions  that  the  late  Dr.  Stoliczka,  in 

his  notes,  referred  to  the  occurrence  of  a  small  species  of  otter  (Lutra) 
in  the  Indus  at  Leh,  but  was  unable  to  procure  a  specimen. 

During  the  past  summer  I  purchased  at  Leh  a  flat  skin  of  an  otter, 
said  to  have  been  obtained  from  the  Indus  at  Shushot,  near  Leh.  This  skin 

is  of  very  dark  colour  superiorly,  and  the  length  of  the  body-part  is  about  30 
inches  ;  the  tips  of  the  hairs  are  paler.  Unfortunately,  neither  the  skull 
nor  the  claws  remain  in  my  specimen,  so  that  specific  determination  is  quite 
impossible.    The  skin,  however,  seems  to  be  very  like  that  of  the  European 

*  '  Scientific  Eesults  of  the  Second  Yarkand  Expedition,'  Mammalia,  hy  W.  T. 
Blanford.    Calcutta,  1879. 
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otter  {L.  vulgaris),  and  the  animal,  tlierefore,  may  very  possibly  belong  to 
the  same  species  as  a  skin  obtained  by  Major  Biddulph  in  Gilgit  (?  from 
the  Indus),  and  which  Mr.  Blanford,  in  the  above-quoted  note,  thinks  is 
very  like  L.  viilgaris. 

I  learn  from  Mr.  Elias,  the  British  Joint-Commissioner  at  Leh,  that 
otters  are  said  to  be  of  common  occurrence  at  the  bridge  which  spans 

the  Indus  below  Leh  ;  these  otters  live  in  the  stone-work  piars  of  the 

bridge.  I  may  add  that  Mr.  Elias  has  promised  to  endeavour  to  procure 

a  specimen  of  the  skin  and  skull  of  one  of  these  animals. 
Dr.  Stoliczka  speaks  of  the  Leh  otter  as  being  a  small  species ;  since, 

however,  he  never  procured  a  specimen,  and  as  my  specimen  is  a  large  skin, 

it  is  probable  that  Stoliczka's  estimate  of  size  was  not  exact. 
Marmots. — I  cannot  quite  agree  with  Mr.  Blanford*  in  calling  the 

Ked  Marmot  {Arciomys  caudatus)  the  common  marmot  of  Ladak,  as  it 
appears  to  me  that  the  species  is  only  found  on  the  outskirts  of  that  region. 
I  have  procured  specimens  of  that  species  on  the  range  between  Kashmir  and 
Tilel  (Kishenganga  valley),  on  the  pass  between  Tilel  and  Dras,  and  on  both 

sides  of  the  Zoji-La,  separating  the  latter  place  from  Kashmir.  I  have, 
however,  never  seen  this  species  in  the  more  interior  parts  of  Ladak, 
where  it  appears  to  me  to  be  replaced  by  Arctomys  himalayanit,s,  or  the 
Yellow  Marmot,  which  appears  to  me  to  be  entitled  to  be  called  the 

"  Ladak  Marmot"  par  excellence.  I  have  seen  or  procured  specimens  of  the 
latter  species,  from  the  mountains  above  Khalchi,  on  the  Indus ;  on  the 
pass  separating  the  Markha  river  from  the  Gia  river,  to  the  south  of  Leh  ; 
and,  still  further  south,  on  Kiang-Chu  Maidan,  in  Eiipsu ;  to  the  north 
o£  the  Indus  in  Ladak,  on  the  Chang  and  Kai  passes,  forming  the  water- 

shed of  the  Indus  and  Shyok  rivers  ;  around  the  Pangong  lake  ;  and  in  the 
Chang-Chcnmo  valley.  Arctomys  caudatus  seems  to  me  to  be  confined  to 
the  country  on  the  confines  of  the  rainless  districts,  while  A.  himalayanus 
occurs  only  in  the  inner,  and  thoroughly  Tibetan,  districts. 

In  the  field,  the  two  species  can  be  at  once  distinguished  by  their  re- 
spective cries.  The  cry  of  the  Eed  Marmot  is  a  peculiar  long  screaming 

whistle  of  great  shrillness :  the  Yellow  Marmot  on  the  other  hand  utters 
a  short  chirping  bark.  It  is  not  easy  to  convey  an  idea  of  the  two  sounds 
to  the  reader,  but  when  tliey  have  been  once  heard  in  the  field,  they  never 
can  be  mistaken  for  one  anotlier. 

I  should  be  much  inclined  to  doubt  the  suggestion  of  Mr.  Blanfordf  that 
the  marmot  said  by  Dr.  Stoliczka  to  range  up  to  a  height  of  17,C00  feet 
in  Ladiik  is  A.  caudatus  ;  it  is  much  more  likely  to  be  A.  liimalay anus ,  which 
I  have  killed  above  18,000  feet ;  the  former  I  have  never  seen  above  1-1,000 
feet  (Dras  and  Tilel  pass). 

*  Loc.  tit.  p.  37.  t  Loc,  cit.  p.  39. 
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IV. — ^  Sketch  of  the  History  of  the  Fossil  Vertehrata  of  India. — 
By  E.  Lydekkee,  B.  A. 

(Eeceived  January  6tli ;  read  Februarj-  4th,  1880.) 

As  far  as  I  am  aware,  there  has  not  hitherto  been  written  a  complete 
history  of  the  whole  Fossil  Vertebrate  Famia  of  India,  as  far  as  it  is  at  present 
known  to  us,  and  I  have,  therefore,  thought  that  it  may  interest  many 
members  of  this  Society,  as  well  as  others,  to  know  something  of  the  extent 
and  affinities  of  this  fauna,  without  the  labour  of  wading  through  the 
various  works  in  which  its  history  is  recorded.  The  history  of  the  Fossil 
Vertehrata  of  India  is,  indeed,  intimately  connected  with  this  ancient 
Society,  since  some  of  the  earliest  workers  in  this  branch  of  enquiry  were 
formerly  among  its  members,  and  many  of  the  results  of  their  labours  are. 
to  be  found  scattered  through  its  earlier  records.  Pre-eminent  among  those 
workers  will  always  stand  out  the  names  of  Baker,  Durand,  Cautley,  Colvin, 

Falconer,  Hislop,  M'CIelland,  and  Spilsbury.  And  it  must  always  be 
remembered,  to  their  honour,  that  these  workers  in  this  most  interesting 
de]3artment  of  iDalteontology  were  solely  amateurs,  and  that  in  their  time 
the  study  of  vertebrate  paleontology  in  this  country  was  encumbered 
with  difficulties  of  which  we,  at  the  present  day,  can  have  no  adequate 
conception.  The  labours  of  Mr.  Hislop  were  mainly  expended  in  searching 
the  Gondwana  rocks  of  the  Central  Provinces,  from  which  he  obtained 

many  interesting  remains  of  reptiles,  batrachians,  and  fishes  ;  Col.  Sykes' 
collections  were  chiefly  made  aiuong  the  fossil  fishes  of  the  Deccan  ;  while 
the  field  of  labour  of  the  other  workers  lay  mostly  among  the  mammali- 
ferous  beds  of  Northern  India,  and  the  Narbada  (Nerbudda)  valley. 

I  very  much  regret  to  say  that  since  these  illustrious  workers,  no 
amateurs  in  India  seem  to  have  entered  upon  this  interesting  field  of 
research,  and  during  the  five  years  which  I  have  been  upon  the  staff  of  the 
Geological  Survey  of  India,  we  have  not,  I  believe,  received,  in  the  Indian 
Museum,  a  single  fragment  of  a  fossil  vertebrate  from  a  non-professional 
worker.  It  is  partly  in  the  hope  that  this  paper  may  reach  the  eye  of 
amateurs  interested  in  natural  science,  and  especially  of  those  who  lead  a 
wandering  life  in  India,  and  induce  them  to  endeavour  to  collect  specimens 
of  vertebrate  fossils  for  the  Indian  Museum,  that  it  has  been  penned. 

Apart  from  members  of  the  Geological  Survey  of  India,  to  whom  I  shall 

refer  presentlj'^,  there  are  other  workers  who,  though  not  members  of 
this  Society,  have  contributed  largely  to  the  history  of  the  extinct  verte- 
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brate  life  of  India.  Noticeable  among  these  are  the  names  of  Buckland, 
Crawfurd,  and  Clift.  Crawfurd,  on  his  return  from  his  mission  to  the  court 
of  Ava  in  1826,  brought  back  some  Tertiary  mammalian  remains  from  the 

valley  of  the  Irawadi,  which  were  among  the  fii*st  obtained  in  Asia  by 
Europeans,and  which  were  subsequently  described  by  the  late  Mr.  Clift  in  the 

'  Transactions  of  the  Geological  Society  of  London.'*  In  the  same  volume 
of  the  '  Transactions,'  a  memoir  was  also  published  by  the  late  Dr.  Buckland 
on  the  Ava  bones.  Another  memoir  also  appeared  in  the  same  volume  by 
Mr.  Pentland,  on  certain  mammalian  remains  from  the  Siwaliks  of  Sylhet, 
collected  by  Sir  T.  Colebrooke.  As  you  are  doubtless  aware,  the  fossil 
vertebrate  fauna  of  the  Siwaliks  and  the  newer  Narbadas,  were  subsequently 
fully  illustrated,  and  in  part  described,  by  our  former  illustrious  associates, 
Falconer  and  Cautley,  the  results  of  whose  labours  are  abundantly  dispersed 

through  our  Society's  publications,  and  displayed  in  that  now  classic  work 
the  '  Fauna  Autiqua  Sivalensis.' 

Dr.  Charles  Murchison,  the  editor  of  the  '  PalsEontological  Memoirs' 
of  Dr.  Falconer,  has  rendered  one  of  the  most  important  services  to  the 
cause  of  vertebrate  paleontology  in  this  country,  by  collecting  and  publish- 

ing the  scattered  notes  and  memoirs  of  that  distinguished  palffiontologist. 
Professors  Owen  and  Huxley  have  contributed  largely  to  our  knowledge 
of  the  fossil  Eeptilia  and  Batrachia  of  India  ;  while  the  fossil  fisli  have 
been  enriched  either  by  the  discoveries  or  the  writings  of  Messrs.  Egerton, 
Miall,  Sykes,  and  Walker. 

A  valuable  memoir  on  the  extinct  Siwalik  genus  Sivatheriwn  was 

contributed  to  the  '  Geological  Magazine'  by  Dr.  Murie  ;  another  on  Bra- 
matlierium,  by  Mr.  Bettington  and  Professor  Owen,  to  the  '  Journal  of  the 
Royal  Asiatic  Society.'  A  few  Siwalik  fossils  collected  by  the  Messrs. 
Schlagintweit  were  described  in  the  German  '  Palseontographica'  by  the 
late  H.  von  Meyer.  The  late  Dr.  J.  E.  Gray  also  determined  a  few  of 
the  Indian  fossil  reptiles.  Professor  A.  Milne-Edwards  determined  some 
Siwalik  bird-bones.  Some  mammal-bones  from  the  Tibet  Tertiaries  were 
determined  by  Mr.  Waterhouse. 

Among  the  later  contributors  to  our  knowledge  of  the  fossil  verte- 
brata  of  India  must  be  mentioned  Professor  Riitimeyer,  who  has  afforded 
valuable  information  on  the  Siwalik  ruminants  in  the  British  Museum  ; 
and  Mr.  P.  N.  Bose,  who  has  described  some  of  the  fossil  Siwalik  Carnivora 
in  the  same  collection.  Mr.  Davies,  of  the  British  Museum,  has  also 

contriinited  to  the  '  Geological  Magazine'  a  valuable  paper  on  Siwalik 
birds.  Professor  Leith  Adams  has  published  some  notes  on  Elephas  nama- 

dicus  in  the  Pala;ontographical  Society's  publications. 
The  above  names  arc  only  the  chief  among  the  workers  in  Indian 

*  Scr.  2,  Vol.  TI. 
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vertebrate  paleontology  who  are  unconnected  with  the  Geological  Survey 
of  India.  Of  the  former  or  present  officers  of  that  departnient, 
I  must  mention,  among  discoverers,  the  names  of  Messrs.  W.  T.  and 
H.  F.  Blanford,  Fedden,  Foote,  Hacket,  Hughes,  Medlicott,  Theobald, 
Tween,  and  Wynne,  and,  among  writers,  Messrs.  W.  T.  and  H.  F.  Blanford, 
Foote,  Oldham,  Stoliczka,  Theobald,  Waagen,  and,  lastly,  myself. 

Minor  contributions,  in  the  way  both  of  specimens  and  papers,  have 
been  made  by  other  gentlemen,  all  of  whose  names  it  would  be  both  tedi- 

ous and  difficult  to  bring  together,  but  for  whose  exertions  the  workers 
in  this  branch  of  enquiry  have,  none  the  less,  good  cause  to  be  grateful. 
Among  these  names  I  may  mention.  Bell,  Dr.    (Ichthyolite  from  Kach); 
Blyth,  E.  (Siwalik  Mammals)  ;  Burney,  Col.  (Ava  Vertebrates)  ;  Burt, 
Lieut.    (Jamna  Bones)  ;   Cantor,  T.   (Siwalik  fish-skull) ;  Carter,  Dr.  ; 
Colebrooke,  Sir  T.  (Tibet  Tertiary  Mammals)  ;  Dawe,  W.  (Tertiary  Verte- 

brates) ;  Dean,  E.  (Jamna  Mammals)  ;  Evei'est,  Rev.  R.  (Siwalik  Verte- 
brates) ;  Felix,  Major,  (Narbada  Mammals)  ;  Foley,  Capt.  {Diodon  from 

Ramri  Island)  ;  Frazer,  Capt.   (Narbada  Mammals)  ;  Fulljames,  Capt. 

(Perim  Mammals)  ;  Godwin-Austen,  Col.  (Siwalik  Mammals)  ;  Gowan, 
Major  {Arcliegosaurus  from  Bijori) ;  Hiigel,  Baron  (Perim  Fossils)  ;  Ewer, 
W.  (Siwalik  Vertebrates)  ;  Lush,  Dr.  (Perim  Vertebrates) ;  Ousely,  Col. 
(Narbada  Mammals)  ;  Pepper,  Miss  (Perim  Mammals)  ;  Phayre,  Sir  A. 
(Ava  Mammals)  ;   Prinsep,  J.  (Tertiary  Mammals)  ;  Eivett-Oarnac,  H. 
{Arcliegosaurus  from  Bijori)  ;  Royle,   (Siwalik  Mammals)  ;  Sim,  Lieut. 
(^Arcliegosaurus  from  Bijori) ;  Smith,  Capt.  E.  (Jamna  Mammals) ;  Stra- 
chey,  Genl.  (Tibet  Tertiary  Mammals) ;  Trail,  Dr.  (Tibet  Tertiary  Mam- 

mals) ;  and  Verchere,  Dr.  (Siwalik  Mammals). 
The  extinct  vertebrate  fauna  of  India,  with  the  noticeable  exception 

of  the  mammalian  upper  Tertiary  fauna,  is  generally  remarkable  for  its 
extreme  poverty  ;  a  poverty  which  may  be  due  in  some  cases  to  the  want 
of  adequate  research,  and  in  others  to  the  small  number  of  fossils  preserved 
in  the,  different  strata.  Only  here  and  there,  in  the  great  Goudwana 

series  of  India — which,  as  far  as  regards  its  higher  and  fossiliferous  part, 

in  serial  position,  in  mineralogical  composition,  and  in  its  fresh-watei' 
character,  seems  to  correspond  very  closely  with  the  Ti-ias-Jura  of  the 
Connecticut  valley  in  America, — do  we  find  fossils  locaUy  abundant,  as  the 
reptiles  of  the  Panchet  group,  and  the  fish  and  reptiles  of  the  Kota- 
Maleri  and  neighbouring  groups.  With  the  exception  of  a  few  Cretaceous 
reptiles,  the  fossils  from  the  above-mentioned  groups,  which  are  really  very 
few,  ai'e  the  only  representatives  of  the  Pre-Tertiary  land  and  fresh-water 
vertebrate  fauna  of  which  we  have  any  traces  in  India. 

In  place  of  the  numerous  and  gigantic  dinosaurs  of  the  secondary  lauds 

of  Europe  and  America,  we  have  in  India  onl^'  here  and  there  a  few  bones, 



1880.] History  of  the  Fossil  Vertebrata  in  India. 11 

indicating  the  former  existence  of  a  small  number  of  species ;  while  of 

the  more  specialized  and  bird-like  dinosam's  of  those  countries,  we  have  as 
yet  no  trace  in  India ;  neither  of  the  toothed  birds,  which  present  so 
remarkable  a  feature  in  the  secondary  epoch  of  America,  are  there  any 
vestiges  in  India.  The  numerous  species  of  the  volant  and  toothed 
pterodactyls  of  Eiirope,  and  of  their  toothless  representatives  in  America, 
are  also  totally  unknown  from  Indian  strata. 

Of  the  gigantic  estuarine  or  marine  saurians,  so  characteristic  of  the 
secondaries  of  Europe  and  America,  Indian  strata  have  liitherto  only  yielded 
a  few  remains  of  a  single  Iclithyosnurus  and  Plesiosaurus.  Of  the  lower 
batrachians,  only  a  few  species  are  known  from  the  (probably)  Triassic 
rocks  of  India,  and  the  great  number  of  species  so  characteristic  of  the 
Carboniferous  and  Trias  of  Europe  are  almost  totally  unrepresented  in  this 
country.  The  marine  fish  fauna  is  likewise  remarkable  for  its  general 

poverty.* 
It  must,  however,  be  observed  that  many  of  the  vertebrates  which  do 

occur  arc  only  known  by  a  single  skull,  or  a  tooth,  or  a  few  bones  or 
scutes,  and  it,  therefore,  seems  probable  that  many  other  species  must  have 
left  similarly  scattered  remains  througli  the  strata  of  India,  which  from 

their  cxti-cmely  local  distribution  have  hitherto  escaped  detection. 
No  distinctly  recognizable  traces  of  mammals  have  been  as  yet  de- 

tected in  India  below  the  Nummulitic  rocks,  and  in  the  latter  only  by  a 
few  generically  undeterminable  bones  ;  indeed,  we  meet  with  no  well- 
developed  mammalian  fauna  till  the  period  of  the  Upper  Miocene  and 
Lower  Pliocene,  when  we  suddenly  come  upon  the  evidence  of  the  former 
existence  of  a  vast  and  varied  fauna  which  is,  probably  as  numerically 
abundant  in  its  species  and  genera  as  any  known  fossil  fauna  in  the  world. 
Previous  to  the  Tertiary,  the  whole  history  of  mammalian  life  in  India 

is  a  complete  blank.  The  bird-fauna  of  India,  with  a  few  exceptions,  is 
almost  totally  unknown  previously  to  the  present  epoch. 

The  above  remarks  have  an  important  negative  bearing  on  evolution. 
We  know  that  the  greater  part  of  the  peninsula  of  India  has  existed  as  land 

for  an  incalculable  period  of  geological  time, — at  all  events  from  the  Triassic 
epoch,  and  we  further  know  that  in  other  regions  mammals  have  existed  on 
the  globe  since  the  Triassic,  and  birds  since  the  Jurassic,  period.  As  regards 
the  above  two  groups  of  vertebrates,  India  throws  not  a  single  ray  of  light 
on  their  origin.  We  have  not  a  trace  of  any  one  of  the  curious  generalized 
forms  of  the  Eocene  mammals  of  North  America  in  the  strata  of  India, 
and  yet  wo  cannot  tliink  that  ancient  India  was  almost  without  mam- 

malian life  till  tlic  upper  Miocene.    It  is  indeed  probable  that  the  lost 

*  Miu'iiic  roclcs  .arc  absent  over  most  parts  of  peninsular  India,  tlioiigli  present  in 
force  in  Tricliinopoli,  Kach,  Sind,  and  the  Himalaya. 
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mammals  of  Secondary  and  early  Tertiary  India  may  have  filled  many  a 
puzzling  gap  in  the  animal  series. 

It  is  the  same  with  the  I'eptiles,  which  were  doubtless  the  dominant  forms 
during  the  epoch  of  the  Trias-Jura,  and  which  have  only  here  and  there 
left  a  trace  of  their  former  existence  in  this  country.  Why  may  not  many 
forms  of  those  half -birds,  half- reptiles  have  inhabited  Secondary  India  of  whose 
existence  we  have  ample  proofs  in  other  countries ;  and  why  may  not  many  of 
such  Indian  forms  have  still  more  closely  bridged  the  gap  which  even  yet  exists 
between  birds  and  reptiles  ?  Great  and  numerous  as  are  the  advancements 
in  uniting  the  scattered  links  of  the  broken  chain  of  vertebrate  evolution, 
it  must  ever  be  borne  in  mind  that,  while  we  have  evidence  of  a  large  Secon- 

dary land-surface  like  India,  which  has  hitherto  yielded  scarcely  any  links 
to  this  wondrous  chain,  we  must  never  despair  if  we  find  that  other  coun- 

tries ai'e  still  of  themselves  unable  to  make  the  chain  extend  across  all  the 
gaps,  owing  to  the  want  of  a  few  links.  Who  shall  say  that  such  missing 
links  never  inhabited  Secondary  India,  where  their  remains  either  still  lie 

buried,  or  have  been  for  ever  lost  beyond  recovery  ?  I,  indeed,  imagine  that 
early  India  must  have  teemed  with  reptiles,  and  perhaps  with  higher  forms 
of  life,  for  it  is  inconceivable  that  this  country  was  once  mainly  a  mere 
forest  of  plants,  of  the  existence  of  which  we  have  such  ample  evidence  in  the 
Trias- Jura,  unenlivened,  except  in  one  or  two  small  spots,  by  vertebrate  life. 

I  now  proceed  to  sketch  what  is  known  of  the  fossil  vertebrates  of 
India,  commencing  with  the  lowest  class,  and  tracing  it  through  the  various 
formations  from  the  lowest  in  which  it  occurs  to  the  highest  ;  and  similarly 
with  the  liigher  classes.  I  must  premise  that  very  many  of  the  Indian 

"fossil  vertebrates  are  only  known  by  extremely  scanty  remains,  and  that 
their  affinities  are  consequently  obscure.  Of  others,  again,  only  very  slight 
preliminary  descriptions,  without  figures,  have  yet  been  published,  and  con- 
sequently  foreign  palaeontologists  have  not  yet  had  the  opportunity  of 
comparing  them  with  other  species,  by  which  their  affinities  might  be 
more  fully  illustrated. 

FossTL  Fishes. 

Carloniferous. — The  earliest  fishes  of  which  we  have  at  present  any 
record  in  India  are  only  known  by  some  few  teeth  and  fin-spines,  collected  by 
Dr.  Waagen  and  Mr.  Wynne  of  the  Geological  Survey,  in  the  Salt-Eange  of 

the  Punjab,  and  described  by  the  former  writer  in  the  '  Palseontologia  Indi- 
ca.'*  These  fish  remains  were  obtained  from  strata  termed  by  Dr.  Waagen 
the  "  Productus-Limestone,"  corresponding  in  the  main  to  the  Carbonife- 

rous. Sigmodus  duhius  is  a  fish  belonging  to  a  new  genus  founded  upon 
a  single  tooth  ;  this  tootli  is  of  an  elongated  conical  form,  and  much  resem- 

*  Ser.  XIII,  parts  1  and  2,  1879-80;  the  latter  part  in  the  press. 
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bles  the  teeth  of  some  saurians ;  it  is  referred  by  Dr.  Waagen  to  the 

ganoids.  Another  tooth,  referred  provisionally  by  Dr.  Waagen  to  the  genus 
Poecilocliis,  under  the  name  of  P.  paradoxus,  is  of  the  flattened  cestraciont 
type.  Pseplwdus  indicus  is  a  species  formed  upon  the  evidence  of  another 
tooth.  Both  these  genera  belong  to  the  Gochliodontidcd,  which  Dr.  Waagen 
classes  among  the  Dipnoi,  though  they  are  more  generally  referred  to  the 
Elasmobranchii.  Of  the  undoubted  Elasmobranchii  (Selachii),  Dr.  Waagen 
describes  four  species,  belonging  to  three  genera,  from  teeth,  and  four 

species,  belonging  to  two  genera,  from  fin-spines  (ichthyodorulites).  Of 
the  teeth,  two  are  referred  to  a  genus  {Helodopsis)  allied  to  Helodus, 
under  the  names  of  U.  elongata  and  II.  ahhreviata.  A  fragment  of  a 
tooth  is  referred,  without  specific  determination,  to  the  European  genus 
Psammodus,  characteristic  of  the  Carboniferous.  A  fourth  tooth  is  refer- 

red to  the  European  genus  Petalorliyncus,  Avith  the  specific  name  of  P. 
indicus  :  it  is  extremely  doubtful  whether  Petalorlnjnclms  is  really  distinct 

from  Petalodus  of  the  Carboniferous.  Of  the  spines,  or  "  ichthyodoru- 
lites," three  specimens  are  referred  to  the  American  Carboniferous  genus 

Xystr acanthus,  under  the  names  of  X.  gracilis  and  X.  major  axidi  X.  gigan- 

teus.  If  I  rightly  understand  Dr.  Waagen's  notes,  he  thinks  it  possible 
that  these  spines  may  belong  to  Ilclodopsis.  A  tliird  spine  is  referred 
to  a  new  genus  under  the  name  of  Thaumatacanthus  blanfordi. 

As  far  as  the  evidence  of  these  fishes  goes,  we  find  that  the  cestraciont- 
toothed  sharks  were  the  dominant  forms  in  the  Indian,  as  well  as  in  the 
European  and  American  Carboniferous. 

Trias-Jura. — In  the  upper  part  of  the  great  Gondwana  system  of  In- 
dia, which,  as  I  have  said,  probably  corresponds  as  a  whole  to  the  Trias- 

Jura  of  other  countries,  remains  of  fishes  have  been  found  in  some  abun- 

dance, all  of  which,  as  far  as  determined,  are  of  fresh-water  types,  and  belong 
to  the  Ganoidei  and  Dipnoi,  no  traces  of  the  more  modern  Teleostei  having 
yet  been  Ibund  in  these  rocks.  The  earliest  groups  of  rocks  in  the 
GondAvana  sy.stem  in  which  fish  remains  have  been  detected  are  the  Mangli 

and  Sripermatur  groups ;  but  these  remains  have  not  yet  been  even  generi- 

cally  identified.  In  the  Kota-Maleri*  group  there  occur  nine  species 
of  Ganoids  and  three  of  Dipnoi ;  the  former  from  the  Kota  beds  have  been 
described  under  the  genera, Dapedius,  Lepidotus,a.n(l  Tetragonolepis  by  Messrs. 
Egerton  and  Sykes  ;f  many  of  them  show  Liassic  afiinities  :  the  three  genera 

*  Mr.  King-  has  lately  shown  a  distinction  between  the  Kota  and  Maleri  beds  ; 
confirming-  tlio  original  distinction  as  to  the  Liassic  affinities  of  the  fossils  of  the  former, 
and  the  IthiBto-triassic  of  those  of  the  latter. 

t  Quav.  Jour.  Gcol.  ksoc.  of  London,  Vols.  VII,  IX,  X.  Paheontologia  Indica, 
Ser.  IV,  part  2. 
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have  a  united  range  in  Europe  from  tLe  Lias  to  the  Eocene :  Lepidotus  is  very 
characteristic  of  the  VVealdeu  of  England.  Of  the  Maleri  Dipnoi,  teeth  of  four 
S2)eeies  of  the  living  Queensland  genus  Oeratodm  were  named  by  the  late 

Dr,  Oldham,  three  of  which  have  lately  been  figured  by  Professor  Miall,* 
who  does  not  admit  the  fourth  species,  O.  ohlongus. 

Cretaceous. — A.  few  fish-remains  have  been  obtained  from  the  Lameta 
rocks  (of  middle  Cretaceous  age), but  are  not  yet  determined.  The  next  group 
of  rocks  in  which  fish-remains  have  been  obtained  are  the  upper  and  middle 
Cretaceous  rocks  of  Trichinopoli ;  these  remains  have  been  described  by  the 
late  Dr.  Stoliczkaf  and  Sir  Philip  Egerton.J  They  comprehend  seventeen 
sj^ecies  of  elas.nobranchs,  ranged  under  the  genera  Gorax,  Mtchodm,  Lamna, 
Odontaspis,  Otodus,  Oxyrhiiia,  Ptychodus,  and  Sphcerodus,  and  one  ganoid 
doubtfully  referred  to  Fycnodus.  No  Teleostei  have  been  described,  which  is 
very  probably  owing  to  the  less  facility  with  which  their  remains  are  pre- 

served ;  it  being  almost  certain  that  they  must  have  been  represented  in  the 

Indian  Cretaceous  seas.  The  above-named  genera  are  mainlj^  characteristic  of 
the  Cretaceous  rocks  of  Europe  :  two  species  are  common  to  Europe  and 

India.  Bones,  apparently  of  fishes,  have  been  lately  obtained  by  Mr.  Gries- 
bach  from  the  Trias  of  Tibet.  Mr.  Griesbaeh  tells  me  that  these  bones 

are  not  uncommon  in  the  Trias  limestone,  but  that  he  has  not  yet  been 
able  to  extract  any  specimens  in  a  determinable  condition. 

Eocene. — From  the  probably  Nummulitic  rocks  of  Port  Blair,  in  the 
Andamans,  and  Eamri  Island,  off  the  Arakan  coast,  there  have  been  obtain- 

ed the  oral  teeth  of  a  large  species  of  Diodon,  which  I  have  lately  23rovi- 
sionally  called  Diodon  foleyi,  after  Captain  Foley,  the  discoverer  of  the 
Eamri  Island  specimen.  §  The  living  Diodon  liystrix  is  now  abundant  off 
the  coasts  of  the  Andamans  and  Arakan,  where  the  genus  has  doubtless 
lived  since  the  Eocene.  From  Nummulitic  rocks  in  the  neighbourhood  of 

Thyatmyo,  cycloid  fish-scales  have  been  obtained, ||  but  are  not  generically 
determined. 

From  the  Nummulitics  of  the  Punjab,  some  fish-scales  and  the  dental 
plate  of  a  species  of  ray  (Myliohatis)  have  been  obtained  by  Mr.  Wynne. ^ 
From  strata  immediately  overlying  the  Nummulitics  of  Kohat,  Mr.  Wynne 
has  obtained  the  incisor  of  a  sparoid  fish  belonging  to  the  genus  Gapitodus, 

Avhich  has  been  recently  described  by  myself  as  G.  indicus  ;**  the  genus 

*  Palreontologia  Indica,  Ser.  IV,  part  2. 
t  Ibid.,  Cretaceous  Fauna  of  S.  India,  Vol.  IV. 
\  Quar.  Jour.  Geol.  Soc.  Lon.  Vol.  VII. 
§  K.  G.  S.  I.  Vol.  XIII,  part  I. 
II  Manual  of  Geology  of  India,  p.  716. 
H  R.  G.  S.  I.  Vol.  X,  p.  43. 
**  Ibid.  Vol.  XIII,  part  I. 
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Gapitodus  was  previously  only  known  from  the  Miocene  of  Vienna  and 
Silesia,  and  is  allied  to  the  living  genus  Sargus. 

Mio- Pliocene. — From  the  Siwalik  rocks  there  were,  I  believe,  a  consi- 
derable number  of  fish-remains  procured  by  Falconer  and  Cautley,  but  these 

vpere  never  described  :  the  collection  of  fossil  fish-remains  from  the  Siwaliks 
in  the  Indian  Museum  is  but  small.  Among  the  Teleostei,  we  have  the 
siluroids  represented  by  a  very  perfect  skull,  originally  described  in  the 

Society's  Journal*  by  Dr.  Cantor  as  the  skull  of  a  huge  frog :  subsequent- 
ly this  skull  was  referred  by  M'Clellandf  to  the  siluroid  fishes.  The  lat- 
ter writer  describes  the  skull  as  being  remarkable  for  its  great  breadth,  and 

as  carrying  teeth  on  the  jaws,  but  not  on  the  palate:  M'Clelland  also 
thouglit  that  the  skull  might  belong  to  a  species  of  Pimelodm  :  this  deter- 

mination is,  I  think,  certainly  erroneous,  because  the  latter  genus,  with  one 

African  exception,  is  entirely  West  Indian,  and  it  is  vmlikely  that  a  fresh-water 
genus  of  fishes  should  be  found  in  the  Pliocene  of  India,  and  now  only  in  Africa 
and  the  West  Indies.  Many  of  the  living  Indian  siluroids  {Glarius,  Hetero- 

hranclius,  Silurus,  Sihiriohtliys')  have  palatal  teeth,  and  the  fossil  cannot, 
therefore,  belong  to  any  of  those  genera.  The  Indian  genus  Gliaca,  on  the 
other  hand,  is  characterized,  according  to  Dr.  Giinther,J  by  its  exceedingly 
broad  and  depressed  head,  and  absence  of  palatal  teeth,  and  I  think,  therefore, 
it  is  not  improbable  that  the  fossil  may  belong  to  that  genus,  though,  in  the 
absence  of  specimens  for  comparison,  I  cannot  be  sure.  Detached  vertebrae, 
from  the  Siwaliks,  also  indicate  the  existence  of  teleostean  and,  probably, 
fresh  water  fishes,  but  of  what  group  is  uncertain.  Of  the  Elasmobranchii, 
a  few  teeth  indicate  the  former  existence  of  a  Siwalik  Lamna,  which  proba- 

bly inhabited  tiie  larger  rivers  :  a  single  tooth  from  the  mammaliferous  beds 
of  the  Irawadi  belongs  to  a  speci  as  of  Carcliarias,  and  large  squaline  vertebrse 
have  been  obtained  from  Perim  Island.  From  the  Siwaliks  of  Sind  and 

the  Punjab,  we  have  some  crushing  palatal  teeth  of  an  undescribed  fish, 
which  I  have  lately  sent  home  for  determination. 

Scales  of  teleostean  fishes  have  been  obtained  by  Col.  Godwin-Austen 
from  the  Tertiaries  or  post-Tertiaries  of  Kashmir  ;  they  are  not,  however, 
determined. 

The  above  notes  indicate  the  extreme  poverty  of  the  fossil  fish-fauna 

of  India — a  poverty,  I  think,  in  great  part  due  to  the  want  of  suflicient 
search. 

♦  Vol.  VI,  p.  583. 
t  Calc.  Jour.  Nat.  Hist.  Vol.  IV,  p.  83. 
X  Brit.  Mus.  Cat.  of  Fishes,  Vol.  V,  p.  29. 
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Fossil  Batrachians. 

Trias-Jura. — We  now  come  to  the  history  of  the  fossil  Batrachia 
(Amphibia),  where  we  shall  find  an  equal  poverty  of  species  and  genera ;  such 
as  are  known  being  merely,  in  all  probability,  a  few  relics  left  from  a  large 
fauna.  The  oldest  Indian  batrachians,  like  their  European  and  American 
contemporaries,  belong  to  the  labyrinthodont  order,  characterized  by  the 
peculiarly  infolded  structure  of  their  teeth.  The  oldest  form  of  the  order 

in  India  is  only  known  from  an  undescribed  skeleton  obtained  from  a  group 
of  the  Gondwana  system  at  Bijori,  hence  named  by  Mr.  Medlicott  the 

Bijori  group.*  This  skull  was  originally  exhibited  before  our  Society  in 
1864,  and  commented  upon  by  Mr.  H.  F.  Blanford,  who  thought  that  it 

should  be  I'eferred  either  to  Archeffosaurus  or  La'byrinthodon,\  adducing  some 
evidence  to  shew  that  it  belonged  to  the  former  genus.  Subsequently,  the 
specimen  was  alluded  to  as  a  true  Archegosaurus  by  the  late  Dr.  Oldham,  |: 
and  still  later  by  Mr.  Medlicott. §  I  cannot  discover  what  has  become  of 
this  most  interesting  fossil,  which  is  certainly  not  in  the  collection  of  the 
Indian  Museum,  where  it  is  only  represented  by  a  cast.  Judging  from  this 
cast,  I  think  it  not  imjDrobable  that  the  specimen  really  does  belong  to 
Arcliegosauriis  :  it  much  resembles  a  skull  of  that  genus  from  the  European 
Carboniferous  figured  by  H.  von  Meyer.  ||  The  European  sjjecies  being  from 
the  Carboniferous  rocks  does  not  at  all  preclude  the  Indian  species  from  being 
of  Triassic  age,  since  there  is  considerable  difference  in  the  range  in  time  of 
the  Pre-Tertiary  land  faunas  and  floras  of  the  two  countries ;  genera  having 
very  frequently  survived  to  a  later  period  in  India  than  in  Europe. 

From  the  Panchet  group  of  the  Gondwanas,  we  have  two  labyrintho- 
donts,  to  which  the  generic  names  PacJiygonia  and  Gonioglyptus  have 

been  applied  by  Professor  Huxley  ;^  these  genera  are  only  known  by  frag- 
mentary skulls  and  jaws  ;  they  were  slender-jawed  forms  and  allied  to  the 

labyrinthodonts  of  the  Keuper.  They  are  classed  by  Professor  Miall  in 
the  group  Euglypta  with  Mastodonsaurus  and  Gapitosaurus.  The  fossils  on 
which  the  two  above-named  Indian  genera  were  founded  are  in  the  collection 
of  the  Indian  Museum.  From  the  nearly  contemporaneous  Mangli  group,  we 
have  another  labyrinthodont,  JBrachgops  laticeps  of  Owen,  also  belonging 
to  a  genus  otherwise  unknown,  and  allied  to  European  Jurassic,  and  African 

*  M.  G.  S.  I.  Vol.  X,  p.  159,  (art.  11,  27.) 
t  J.  A.  S.  B.,  Vol.  XXXTII,  p.  337. 
+  R.  G.  S.  I.  Vol.  IV,  p.  70. 
§  Loc.  cit. 
II  PalosontogTaphica,  Vol.  VI,  pi.  XI,  fig.  5. 
H  Pal.  Ind.  Ser.  IV.  part  1. 
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and  Australian  (probably)  Triassic  forms.  The  skull  on  which  the  genus  is 

founded  was  described  by  Professor  Owen.*  The  European  Jurassic  genus 
to  which  it  is  allied  is  Bliinosaurus,  the  African  (Trias.sic  ?),  JMicropholia, 

and  the  Australian,  i?oi!/^r«6'e^s;  the  genus  seems  to  me  to  be  also  clo.'iely 
allied  to  Tuditanus  rcidiafus  of  the  American  Carboniferous.  BracJn/oiis 
belongs  to  the  short-jawed  group  of  labyrinthodonts  ;  and,  with  the  tir-it 

tln-ee  above-mentioned  genera,  constitutes  the  group  "  Brachyopina"  of 
Professor  Miall.  The  skull  of  BracJii/ops  is,  I  believe,  in  tlie  collection  of 
the  Geological  Society  of  London  :  it  is  represented  by  a  plaster  cast  in  the 
Indian  Museum. 

Tertiarij. — From  the  Trias  to  tlie  Tei'tiary  is  a  long  leap,  but  hitherto 
no  batraclnan  remains  have  been  found  in  India  between  tliese  two  forma- 

tions. In  the  lower  Tertiaries  of  the  island  of  Bombay,  there  occur  a  large 
number  of  the  remains  of  frogs  belonging,  apparently,  to  two  species.  The 
smaller  of  these  two  species  was  first  described  by  Professor  Owenf  under 
the  name  of  Rana  pusilla  ;  subsequently,  however.  Dr.  Stoliczka,J  fi'om 
the  absence  of  vomerine  teeth  and  from  the  structure  of  the  limbs,  referred 
the  species  to  the  genus  Oxyt/lossiis,  at  the  present  time  living  in  China  and 

Siam,  and,  possibly,  in  India.  A  larger  frog  from  the  same  beds,  noticed  by 
Professor  Owen  in  the  same  paper,  has  not  yet  been  generically  determined. 
1  believe  that  these  Bombay  frogs  are  the  oldest  representatives  of  the 
group. 

Fossil  Reptiles. 

Trins-Jura. — The  oldest  members  of  the  cLiss  Reptilia  liitherto  found 
in  India  belong  to  the  orders  Dinosauria  and  Dicynodontia  (Anomodontia), 
and  occur  in  the  presumably  Triassic  rocks  of  Panchet  near  Raniganj,  in 

the  horizon  known  as  the  "  Panchet  group  "  The  DivynoSon  was  origin- 
ally described  by  Professor  Huxley§  under  the  name  of  .D.  orieniulis ; 

additional  remains  have  subsequently  been  described  by  myself,||  which 
show  that  this  species  belonged  to  the  sub-genus  Ftycliorjnathus  of  Profes- 

sor Owen.  Other  remains  noticed  in  the  latter  memoir,  seem  to  indicate 

the  former  existence  of  a  second  and  larger  species  of  Dicynodon.  This 
group  of  reptiles  seems,  on  the  whole,  to  be  chanicteristic  of  the  Trias  of 
India,  Russia,  and  Africa.  The  dinosaur  has  been  named  Ankistrodon 
indicas  by  Professor  Huxley and  is  the  only  known  representative  of  the 

*  a  J.  G.  S.  L.  Vol.  XI,  1).  37. 
t  Ibid.  Vol.  V,  p.  173. 
+  M.  G.  S.  I.  Vol.  Vr,  p.  387. 
§  Pill.  lud.  Ser.  IV,  Vol.  I,  part  I. 
II  Ibid,  part  3. 
H  Loc.  uit. 

3 
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genus.  The  teeth  of  AnJcistrodon,  of  which  only  two  are  known,  have 

laterallj'  compressed  crowns,  with  serrated  edges,  like  those  of  the  dino- 
saurian  Megalosaurus  and  the  mammalian  Maclicsrodus,  and  are  implanted 
in  distinct  sockets.  The  genus  is  allied  to  the  Jurassic  and  Cretaceous 
Megcdosaurus,  and  to  various  Triassic  genera. 

From  the  Denwa  group  of  the  Gondwana  system,  a  large  crocodilian 

scute  has  been  obtained  by  Mr.  Hughes,*  which  seems  to  belong  to  Pro- 

fessor Huxley's  undescribed  genus  Farasuchus. 
Trom  the  neighbouring  Kota-Maleri  group,  we  have  the  crocodilian 

Farasiielins  and  the  lacertian  Hyperodapeclon.  The  genus  JBurasuclms 
has  never  been  described,  but  only  incidentally  alluded  to  by  Professor 
Huxleyt ;  it  was  formed  for  the  Kota-Maleri  bones  :  it  seems  to  have  been 
closely  allied  to  the  Triassic  Selodon  and  8tagonolej)is.  On  labels  attach- 

ed to  the  bones  of  Farasuclms,  now  in  the  Indian  Museum,  there  occurs 

tlie  specific  name  of  hislopii,  in  Professor  Huxley's  handwriting.  Sypero- 
dapedonX  is  closely  allied  to  the  living  genus  Hatteria  (Splienodoii),  represen- 

ted by  two  species  in  the  ISTew  Zealand  Islands,  and,  according  to  Professor 
Huxley,  to  the  Triassic  Rliynclwsawnis,  though  this  is  doubted  by  Professor 
Owen. 

From  the  undoubtedly  Jurassic  rocks  of  Kach  (Oachh),  there  has  been 
obtained  (Chari  group)  a  vertebra  which  I  think  very  probably  belongs  to 
Farasuclms,  though  I  cannot  be  certain  ;§  and  (Umia  group)  a  fragment 

of  a  lower  jaw  of  a  Plesiosaurus,  w\i\c]i  I  have  named  P.  indicus --W  the 
specific  affinities  of  the  latter  cannot  be  fully  determined  fi'om  the 
fragment. 

Cretaceous. — From  the  Cretaceous  rocks  of  India,  we  have,  among  the 
Dinosauria,  a  species  of  Megalosaurus,  certainly  from  the  Trichinopoli, 
and  probably  from  the  Lameta  rocks  (middle  Cretaceous)  ;^  this  genus  is 
only  known  in  India  by  detached  teeth  ;  in  Europe,  it  ranges  from  the 
Jurassic  to  the  lower  Cretaceous  (Wealden).  From  the  Lameta  rocks,  there 
have  also  been  obtained  the  remains  of  another  gigantic  genus  of  dinosaur, 
allied  to  the  Wealden  Felorosaurus  and  the  Jurassic  Cctiosaurus,  which  I 

have  named,  from  the  great  size  of  the  bones,  Titanosaurus  ;**  from  the  evi- 
dence of  the  vertebi  tE,  there  appear  to  have  been  two  species,  T.  indiciis  T. 

*  Pal.  Ind.  Ser.  IV.  part  3. 
+  Q.  J.  G.  S.  L.  Vol.  XXVI,  p.  49,  XXXI,  p.  427. 
X  Ibid.  XXV,  p.  151. 
§  E.  G.  S.  I.  Vol.  X,  p.  35. 
II  Pal.  Ind.  Ser.  IV,  part  3. 
H  Ibid. 
«*  Ibid. 
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llanfordi.  Titanosaurus  was  a  gigantic  aud,  probably,  land  reptile,  but  whe- 
ther bipedal  or  quadrupedal  is  not  known,  liemains  of  another,  but  much 

smaller,  reptile  have  been  also  obtained  by  Mr.  Hughes  from  the  Lameta 
rocks  ;  the  remains  are,  however,  not  suflicient  for  generic  determination, 
but  I  think  it  not  impossible  that  tliey  may  liave  belonged  to  a  dinosaur. 

Of  tlie  Cretaceous  Crocodilia,  we  only  know  of  one  species  by  some- 
amphicoelian  vertebra  and  scutes  obtained  by  Mr.  W.  T.  Blanford  from 

the  upjier  Cretaceous  rocks  of  Sind.*  As  far  as  I  can  judge,  from  these 
imperfect  remains,  they  appear  to  indicate  an  animal  allied  to  Smhosaurus 
of  the  Wealden  of  England. 

The  Chelonia  are  only  known  to  have  existed  in  India  during  the  Cre- 
taceous period  by  the  evidence  of  some  broken  plates,  in  the  collection  of  the 

Indian  Museum,  obtained  from  the  Lameta  group,  from  the  intra-Trappeans 
of  liajamahendri  (Rajamundry),  and  from  the  upper  Cretaceous  rocks  of 
Sind.  These  remains  are  in  far  too  imperfect  condition  for  even  generic 
determination. 

A  large  species  of  IchtJiyoscmrus,  which  I  have  called  I.  iiidictis,f  is 
known  solely  by  a  few  vertebrae  collected  by  Mr.  Foote  in  the  middle 
Cretaceous  rocks  of  Trichinopoli.  IclitJiyosaurus,  in  England,  ranges  from 
the  Lias  to  the  Chalk. 

JSocene. — The  only  specifically  known  Eocene  Indian  reptile  with  which 
I  am  acquainted,  has  been  referred  by  the  late  Dr.  Gray|  to  the  genus 
Hydraspis  belonging  to  the  family  Emydidse.  The  specimen  on  Avhich  the 
determination  rests  is  a  carapace,  from  the  intra-Trappean  rocks  of  Bombay, 
originally  named  by  Mr.  Carter  Testudo  leitliii.  The  genus  Hydrastis  is 
now  found  living  exclusively  in  Tropical  America.  From  the  Nummulitics 
of  the  Punjab,  remains  of  Crocodilia  have  been  obtained  by  Messrs.  Theo- 

bald and  Wynne,  of  the  Geological  Survey,  but  are  not  generically  deter- 
mined. 

Mio-Pliocene  and  Pleistocene. — From  the  Mio-Pliocene  Siwaliks  and 

from  the  Pleistocene  Narbadas,  a  considerable  number  of  reptilian  remains 
have  been  obtained,  but,  in  many  cases,  have  not  yet  been  described, 
liemains  of  Crocodilia  have  been  obtained  in  considerable  numbers  from 

the  Sub-Himalayan  Siwaliks  and  from  the  corresponding  rocks  of  Burma, 
Perim  Island,  and  Sind ;  and  many  of  them  have  been  named  by  Falconer. 
Of  the  genus  Crocodilus,  a  Siwalik  species  has  been  identified  with  the 
living  C.  paliistris  {bomhifrons,  Gray).§    Eemains  of  a  crocodilian  have 

•  Pal.  Ind.  Ser.  IV.  part  3. 
t  Ibid. 
+  Ann.  Mag.  Nat.  Hist.  Scr.  IV,  Vol.  VIII,  p.  339. 
§  Cat.  Foss.  Vert.  A.  S.  B.  p.  200.    The  cranium  there  named  C.  p(dcciiidicus  seems 

to  belong  to  C,  pnliislrin. 
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also  been  obtained  from  the  Iravvadi  and  the  Narbada,  but  their  speci- 
fic determination  is  difficult.  Of  the  genus  Gharialift  {Lejotorhynclius), 

one  Siwalik  species  has  been  identified  with  tlie  living  G.  gangeticus ;  a 
gharial  from  the  Manchhiirs  of  Sind  also  belongs  to  this  species.  Ano- 

ther long-jawed  vSiwalik  crocodile  with  slender  teeth  has  been  named 
Glii/riitlis  leptodns ;  and  another  with  much  shorter  jaws  and  teeth,  G. 
crnssidens ;  tlie  latter  has  been  obtained  from  the  Siwaliks  and  from 
Sind. 

Of  the  order  Lacertilia,  only  one  Siwalik  representative  is  known,  be- 

longing to  the  genus  Varanus,  and  named  by  Falconer  V.  sivalensis.* 
This  determination  was  made  on  the  evidence  of  a  distal  extremity  of  the 
humerus,  now  in  the  British  Museum. 

The  Ophidia  are  only  known  by  some  vertebras,  much  like  those  of  the 
genus  Pytlion,  obtained  from  the  Siwaliks  of  the  Punjab  and  Sind  :  these 
vertebrae  have  not  yet  been  generically  determined. 

The  Chelonia  are  known  by  a  considerable  number  of  Siwalik,  and  two 
Narbada,  species.    Of  the  land  tortoises,  we  have,  firstly,  the  gigantic  extinct 
species,  Golossoclielys  atlas  of  Falconer  and  Cautley,  from  the  Siwaliks  and  the 
Irawadi.    Falconer  says  that  the  fossil  species  is  mainly  distinguished  from 

the  living  genus  Testudo  by  the  thickening  of  the  anterior  (episternal)  por- 
tion of  the  plastron  ;  this  character  was  considered  to  be  only  of  subgeneric 

value,  and  1  think  the  species  might  well  be  named  Testudo  atlas.  The  length 

of  the  carapace,  according  to  Falconer's  restoration,  is  12  feet  3  inches, 
and  of  the  entire  animal,   with  the  head  and  tail  extended,  22  feet. 

In  addition  to  Golossoclielys,  there  is  good  evidence  of  the  former  existence 
of  other  gigantic  tortoises  in  the  Siwalik  period.    In  the  Indian  Museum, 
there  are  several  specimens  of  the  ankylosed  episternals  of  tortoises  belong- 

ing to  two  distinct  species.    These  bones  are  as  thick,  but  not  so  elongated, 
as  the  episternals  of  Golossoclielys  ;  they  have  diverging  but  shorter  extre- 

mities than  in  tlie  latter  genus.    The  animals  to  which  these  bones  belonged 

must  have  been,  I  tliink,  two-thirds  as  large  as  Golossoclielys,  and  may  not 
improbably  have  belonged  to  Testudo.    A  broken  episternal  indicates  a 
third,  but  smaHer  species.  A  fourth  species  is  indicated  by  three  episternals, 
■which  are  not  bifurcated  at  their  free  extremities  :  these  bones  indicate 
a  smaller  animal     The  episternal  bones,  from  their  solidity,  seem  more 

frequently  preserved  than  any  others.     A  single  carapace  of  a  small 

tortoise   in   the  Indian  Museum,  fron"i  the  Siwaliks,  seems  to  belong 
to  the   genus   Testudo.      Among   the    hard-shelled    emydine  tortoises, 
we    have,    from  the  Siwaliks,   a  species  of   Bellia  described   by  Mr. 

*  Pal,  Mem.  Vol.  I,  pi.  XXXII,  figs.  4-7. 
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Tlicobakl*  under  the  name  of  B.  sivalensis.    This  species,  according  to 
Mr.  Theobald,  is  very  closely  allied  to  B.  crassicolHs,  which,  according  to 
the  same  write]', f  inhabits  Tenasserim,  Siam,  and  Sumatra.     The  other 
living  species  fl).  jiwcArtZis)  inhabits  Java.    Another  carapace  of  a  Siwalik 
emydine,  in  the  Indian  Museum,  seems  to  belong  to  a  second  species  of 
Bellia.    In  labels  on  the  casts  of  Siwalik  fossils  from  the  British  Museum^ 
a  three-ridged  carapace  of  an  emydine  bears  the  name  of  JEmys  liamiltonoides 
(Falc.  and  Caut.) :  this  name  was  doubtless  given  from  the  resemblance  of  this 
carapace  to  that  of  the  living  Damonia  {Emys)  luimiJtonii,  now  inhabiting 
Lower  Bengal :  the  generic  name  of  the  fossil  should  probably  he  Damonia. 
An  imperfect  carapace,  collected  by  Mr.  Theobald  in  the  Siwaliks  of  the 
Punjab,  and  now  in  the  collection  of  the  Indian  Museum,  seems  to  belong 
to    Eniijs    proper.       Mr.    Theobald    has    lately  described,]:    under  the 

name  of  Cautlcija  ammliger,  a  gigantic  Siwalik  emydine,  from  the  evi- 
dence of  a  single  marginal  bone  ;  the  genus  is  said  to  be  distinguished 

from  all  other  emydines  by  the  cartilaginous,  in  place  of  osseous,  union 

of   the    marginal   with   the   adjoining   bones.      In  the    family  Bata- 
(juridce,  Br.  Falconer  determined  the  identity  of  a  Siwalik  emydine  with 

Pungshura    (^Emys)    tectum    of-  Bell§  ;  subsecpiently,   the    species  was 
shown  bj'  Br.  Stoliczkaj]  to  occur  in  the  newer  Narbada  deposits  also: 
Panyshura  tectum  now  inhabits  Lower  Bengal.    Of  the  genus  Batagur,  a 
part  of  a  plastron  irom  the  Narbada  has  been  thought  by  Br.  Stoliczkaj 
to  belong  very  probably  to  B.  dJiongoha,  now  found  living  in  the  Narbada. 
Eemains  of  a  large  Batagur,  from  the  Siwaliks,  are  contained  in  the  collec- 

tion of  the  Indian  Museum,  but  have  not  yet  been  si^eoifically  determined. 

A  small  carajiace,  M'ith  a  ridge  on  the  vertebral  plates,  lately  presented  by  the 
liiirki  Museum  to  the  Indian  Museum,  very  probably  belongs  also  to  Batagur. 
Of  the  soft-shelled  river-tortoises,  a  Trionyx  from  the  Narbada  has  been 

thought  by  Br.  Stoliczka**  to  be  not  improbably  identical  with  the  living 
T.  gangeticus.    Plates  of  an  undetermined  Trionyx  have  been  obtained  in 
considerable  numbers  from  the  Sub-Himalayan  Siwaliks,  and  from  those  of 
Burma  and  Perini  Island     A  carapace  of  anMmyda  in  the  British  Museum, 
from  the  Siwaliks,  has  been  identified  by  Br.  Gray  with  the  living  Binyda 

vittuta  (ceyloncnsis,  Gray).    This  S2)ecies,  according  to  Mr.  Theobald,  inha- 

*  R.  G.  S.  I.  Vol.  X,  p.  43. 
t  Catalogue  of  Ecptilcs  of  India,  p.  10. 
t  11.  G.  S.  I.  Vol.  XII,  p.  18G. 
§  Pal.  Mom.  Vol.  I,  p.  382. 
II  R.  G.  S.  I.  Vol  1 1,  p.  39. 
f  Loc  (at. 

**  Loc.  c-it. 
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bits  Central  and  Soutliern  India  and  Cej-lon.  In  the  Indian  Museum  there 
are  numerous  remains  of  Emyda  from  the  Siwaliks  of  the  Punjab,  Burma, 
and  Perim  Island,  which  may  or  may  not  belong  to  the  last-named  species. 

General  Bemarhs. — The  foregoing  notes  will  show  tliat  the  fossil 
reptiles  of  India  are  noticeable  for  the  extreme  paucity  of  species  known, 
and  for  the  fragmentary  remains  of  the  known  species.  The  Mesozoic 
Reptilia  belong,  as  far  as  described,  to  extinct  genera:  the  one  known  Eocene 
reptile  {Ilijdraspis)  belongs  to  a  living  genus,  but  one  which  is  now  far 

removed  from  India.  The  Siwalik  (Mio-Pliocene)  reptiles  appear  in  great 
part  to  belong  to  living  Indian  genera,  and  in  many  cases  to  living  species  ; 
the  modern  representatives  are,  however,  in  most  cases,  found  no  longer  in 
the  Sub-Himalayan  disticts,  but  are  now  confined  to  Southern  India.  The 
Narbada  fossil  reptiles,  in  all  i^robability,  belong  altogether  to  living 
species,  and  probably  to  sj^ecies  inhabiting  the  same  district. 

Fossil  Birds. 

Mio-Fliocene. — Fossil  remains  of  birds  have  hitherto  been  found  in 

India  only  in  the  Sub-Himalayan  Siwaliks,  and  there  only  in  comparative- 
ly small  numbers.  Some  of  their  remains  are  in  the  Indian  Museum,  and 

have  been  j^artly  described  by  myself,*  while  others  are  in  the  British 
Museum,  and  have  been  lately  described  by  Mr.  Davies.f  Among  the 
carinate  birds,  a  tarso-metatarsus  is  considered  by  Mr.  Davies  to  belong  to 
a  cormorant,  possibly  of  the  genus  Graculus-X  A  species  of  pelican  (Pele- 
canus  cautleyi)  is  indicated  by  a  fragment  of  an  ulna ;  this  bird,  according 
to  Mr.  Davies,  must  have  been  somewhat  smaller  than  the  living  Indian  P. 
miiratus.  Another  part  of  an  ulna  has  been  referred  to  a  new  species 
(Pelecanus  sivalensis)  by  Mr.  Davies,  with  a  reservation  as  to  the  generic 
determination.  A  gigantic  wader  has  been  described  by  myself,  under  the 
name  of  Megaloscelornis  sivalensis,  from  the  evidence  of  a  sternum  and  tibio- 
tarsus.  A  distal  extremity  of  a  large  bird  humerus  in  the  Indian  Museum, 
collected  by  Mr.  Fedden  in  Sind,  has  a  diameter  of  2  inches  across  the 
condyles  :  I  cannot  at  present  identify  this  bone  with  the  humerus  of 

any  living  genus  of  bird :  from  its  size  it  might  belong  to  Mega- 
loscelornis ;  it  makes  some  approach  to  the  humerus  of  Ploteus.  A 

species  of  adjutant  has  been  named  by  Milne-Edwards  Argala  falconer i.§ 

*  R.  G.  S.  I.  Vol.  XII,  p.  52. 
t  Geol.  Mag.  January  1880,  p.  18. 
1  This  lione  was  doubtfully  referred  by  M.  Edwards  to  Fhaeton. 
§  The  hone  in  the  British  Museum  referred  to  hy  myself  on  page  56  of  the  above 

quoted  paper  belong.s  to  this  species. 



1880.] History  of  tlic  Fossil  Yerteljrata  of  India. 

23 

There  are  also  two  small  undetermined  bird  bones  in  the  Indian  Museum. 

The  Struthioid  or  Ratitian  modification  of  bird  structure  appears  to  have 
been  represented  by  three  Siwalik  species  ;  viz.,  an  ostrich  (8trutJiio  asiativus) 
indicated  by  some  of  the  bones  of  the  lower  leg  and  foot  and  by  vertebra  : 
an  emeu  (Dromcsus  sivalensis),  by  bones  of  the  foot :  and,  according  to  Mr. 
Davies,  a  three-toed  bird,  intermediate  between  these  two  genera,  by  a 
single  phalangeal  bone.  The  living  ostrich  is  confined  to  the  African  con- 

tinent, and  the  emeu  to  New-Holland  ;  the  occurrence  of  fossil  species  of 
these  genera  in  the  higher  Tertiaries  of  India,  probably  points  to  a  late  land 
connection  between  these  countries. 

Fossil  Mammals. 

JEocene. — No  traces  of  mammals  have  hitherto  been  detected  in  India 
below  the  Eocene,  and  in  the  latter  formation  only  some  fragmentary  bones 
have  been  obtained  by  Mr.  Wynne  in  the  Nummulitics  of  the  Punjab,  The 
only  determinable  bones  consist  of  the  distal  portion  of  the  femur  and  meta- 

tarsals of  a  probably  perissodactyle  animal,  and  the  astragalus  of  an  artiodac- 
tyle.*  The  femur  was  obtained  from  the  Nummulitic  (Subathu)  zone  of  the 
Punjab,  while  the  astragalus  was  obtained  immediately  above  the  Nummulitic 
clays  of  Fatchjang  in  the  Punjab,  which  are  probably  of  upper  Eocene  age. 
The  astragalus  seems  certainly  to  be  that  of  a  ruminant,  as  it  belonged  to 
an  animal  in  which  the  navicular  and  cuboid  bones  were  united,  If  this 

determination  be  correct,  ruminants  existed  in  the  r.j^per  Eocene  period. 

Blio-Pliocene. — The  Tertiary  ossiferous  rocks  of  Perim  Island,  Sind, 
the  Punjab,  the  Sub-Himalayan  Siwaliks,  Sylhet,  Tibet,  and  the  valley  of 
the  Irawadi,  have  yielded  a  large  number  of  mammalian  and  other  verte- 

brate fossils,  many  of  which  are  represented  in  the  collection  of  the  Socie- 
ty, now  transferred  to  the  Indian  Museum.  The  fossils  of  the  Irawadi 

valley  were  first  brought  to  notice  by  Crawfurd  and  Clift,  while  those 
of  the  typical  Siwaliks  were  rendered  classic  by  the  labours  of  Falconer  and 
Cautley,  and  other  former  members  of  this  Society.  Some  of  these  fossili- 
ferous  beds  are  of  Miocene,  and  others  of  Pliocene  age,  and  an  admirable 

restme  of  their  distribution  and  relations  are  given  in  the  '  Manual  of  the 

Geology  of  India,'  to  which  work  I  must  refer  my  readers  desirous  of 
further  information  on  this  subject. 

The  Siwalik  Priuuxtes  are  at  present  known  merely  by  a  few  frag- 
ments of  upper  and  lower  jaws  and  teeth,  and  it  is  probable  tliat  more 

species  remain  to  be  discovered.  The  known  forms  comprehend  a  large 
anthropoid  ape,  which  has  been  named  Paheopitliecm  sivalensis  tliis 

*  K.  G.  S.  I.  Vol.  IX,  p.  92.    In  that  passage  tlic  words  "  mainmaUferous  clays," 
should  bo  "  iiiimiiiif/ifcroKS  clan's." 

t  K.  G.  S.  I.  Vol.  XII,  p.  38. 
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species  is  known  by  the  palate  of  a  female  and  the  canine  of  a  male,  and 
seems  to  have  been  allied  to  the  living  orang  of  Borneo,  but  is  distinguished 

b^^  the  form  of  its  premolars  ;  two  species  of  (prol)ablj')  Semnopithecus 
and  two  of  Macacus*  have  also  been  determined. 

Among  the  Caruivora,  we  have  a  large  tiger  (Felis  cristnta)-\  charac- 
terized by  its  large  sagittal  crest ;  a  second  species  has  latelj^  been  described 

by  Mr.  P.  N.  Bose  under  the  name  of  F.  f/riindicridata,%  with  a  still 

lai'ger  crest ;  while  a  third  and  much  smaller  species  is  indicated  by  a  lower 
jaw  in  the  Indian  Museum.  Of  the  genus  Machairoilus  {MaehcBrodns), 
there  is  M.  sivahnsis  of  Falconer  and  Cautley,  said  by  Mr  Bose  to  be 
equal  in  size  to  the  jaguar,  and  a  larger  species  described  by  the  same 
writer  mider  the  name  of  M.  palceinclicus.  The  genus  Fseud(Blurus,  dis- 

tinguished from  Felis  by  the  presence  of  an  additional  lower  premolar,  is 
known  by  one  lower  jaw,  which  I  have  referred  to  a  new  species  under  the 
name  of  F.  sivahnsis. §  Among  the  civet-like  animals,  we  have  Viocrra 
haheri  of  Mr.  Bose,  said  to  be  closely  allied  to  the  living  civet,  and 
IctUlierium  sivalense  described  by  myself  from  a  lower  jaw.  ||  The  hysenas 
arc  represented  by  Sycsna  sivalensis  of  Falconer  and  Cautley,  said  by 
Mr.  Bose  to  present  relationship  both  to  the  Indian  H.  striata  and  the 
African  II.  crucuta;  and  H.  felina  of  Mr.  Bose,  distinguished  by  the 
absence  of  the  first  upper  premolar.  The  dogs,  according  to  the  same 
writer,  are  represented  by  two  species  of  Oanis  (G.  ciirvipalatus  and  C. 
cautleyi),  the  latter  closely  allied  to  the  wolf;  there  is  a  specimen  of 
the  palate  of  a  Canis  in  the  Indian  Museum,  but  I  am  at  present  unable  to 
say  whether  it  belongs  to  either  of  the  above  species.  The  genus  Amphi- 
cyoii,  distinguished  from  Oanis  by  the  presence  of  an  additional  upper  molar, 
is  represented  by  A.  pnlasindicm,^  remains  of  which  have  been  obtained 
from  Sind  and  the  Punjab.  The  bears  are  known  by  a  single  undescribed 

cranium  of  Z7rszjs  in  the  Indian  Museum,  and  by  the  remai-kable  genus 
Hyanarctos,  of  which  two  species  are  known  :  H.  sioalensis**  was  the  origin- 

al species  on  which  the  genus  was  found.jd,  and  has  the  upper  molars  with 
quadrangular  crowns  ;  a  tooth  apparently  belonging  to  this  species  has  been 
described  by  Professor  Flower  from  the  newer  Pliocene  (lied  Crag)  of 

«  E.  G.  S.  1.  Vol.  XII.  p.  92. 
f  Pal.  Mem.  Vol.  I,  p.  315.    In  manuscript  the  name  of  Felis  palaotigris  occurs. 

X  Of  this  and  five  other  species  of  Siwalik  Carnivot-a,  dcdcribcd  bj^  the  same  writer, 
I  have  only  seen  the  notice  given  in  '  Nature,'  Jan.  1st,  1880. 

§  R.  G.  S.  I.  Vol.  X,  p.  83. 

II  Ibid.  p.  32. 
Pal.  Ind.  Scr.  X,  Vol.  I,  p.  81.    Mcijalolis  (Utocyon)  normally  agrees  with 

AmiMcyon  in  having  three  upper  true  molars  :  it  may,  however,  according  to  I'rof. 
Flower,  have  four  of  these  teeth, 

*  •  F.  A.  S.  pi.  O. 
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England  :  the  second  species,  named  by  myself  S.  palceindicus*  is  known 
only  by  an  upper  jaw,  not  yet  figured  ;  the  upper  molars  of  this  species 
have  triangularly  shaped  crowns,  somewliat  like  those  of  Ampliicijon.  Of 
the  subursoid  Carnivora,  we  have  the  living  Indian  and  African  genus 

Mellivora,  represented  by  M.  sivalensis,-f  apparently  very  closely  allied 
to  the  living  Indian  species.  A  species  of  badger  (Meles)  is  indicated 
by  one  lower  jaw  collected  by  Mr.  Theobald,  [j]  Of  the  otters,  one  species 
of  Lutra  {L.  palcBindica)  has  been  named  by  Falconer  and  Cautley  from  a 
skull  and  lower  jaw§  ;  another  lower  jaw  in  the  Indian  Museum,  collected 
by  Mr.  Theobald,  not  improbably  belongs  to  a  second  Siwalik  species. 
Fnlii/driodon\\  is  a  genus  peculiar  to  the  Siwaliks,  and  is  allied  to  the  living 
sea-otter  (Enhydris)  now  inhabiting  the  shores  of  the  North  Pacific  ;  the 
Siwalik  genus  was  not  improbably  a  river-dwelling  form. 

Of  the  Proboscidia,  now  represented  only  by  the  Indian  and  African 
elephants,  there  were  a  large  number  of  Siwalik  species,  belonging  to  the 

genera  Elephas,  Mastodon,  and  Dinotherium.  Of  the  first-named  genus, 
there  were  three  sub-genera  living  in  Siwalik  times,  viz.,  Etieleplbas,  Loxodon, 
and  Stcgodon.  Euclcpluis  was  represented  by  E.  hysudricus,  provided  with 
simpler  molars  than  the  living  representative  of  the  sub-genus  ;  Loxodon  was 
represented  by  L.  planifrons,  remarkable  for  being  the  only  species  of 
elephant  in  which  premolars  are  known  to  have  been  developed.  The  sub- 

genus Stcgodon  is  peculiar  to  South-Eastern  Asia,  and  was  represented  by  four 
species  in  the  Sub-Himalaj'an  and  other  Indian  Siwaliks  :  these  species 
are  named  S.  ganesa,  S.  insignis,  S.  hombifrons,  and  S.  cliftii.  The  molars 
of  the  two  first  are  more  complex  than  those  of  either  of  the  other  two, 
and  are  indistinguishable  from  each  other  ;  the  skull  of  the  first  species  is 

distinguished  by  its  enoi-mously  developed  tusks.  The  intermediate  molars  of 
8.  cliftii  have  not  more  than  six  ridges  each.  From  (probably)  Pliocene 
deposits  in  China,  two  stegodons  have  been  described  by  Professor  Owen 
under  the  names  of  S.  sinensis  and  S.  orientalis,  which  appear  to  be 
respectively  the  same  as  S.  cliftii  and  S.  insignis.^  Of  the  mastodons, 

five  species,  31.  sivalcnsis,  M.  latidens,  If.  perimensis,  M.  2'>andionis,  and 
M.  falconer i,  have  been  described  from  the  Mio- Pliocene  of  India  :  the 
three  first-named  species  belong  to  the  tetralophodont,  and  the  two  last  to 
the  trilophodont,  sub-division  of  the  genus :  the  two  first-named  species 
have  a  tendency  to  a  pentiilophodont  molar  formula.    Of  the  European 

*  R.  G.  S.  I.  Vol.  XI,  p.  103. 
t  Ibid.  p.  102  :  named  in  '  F.  A.  S.'  Ursitaxus, 
X  R.  G.  S.  I.  Vol.  XI,  p.  102. 
{  F.  A.  S.  supl.  pi.  PI. 

11  Ibid. f  Pal.  Ind.  Sor.  X.  Vol.  I.  pt.  5  (in  tlio  press.) 
4 
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Miocene  genus  Dinotherium,  three  species,  D.  indieum,  B.  pentapotamice, 
and  D.  sindiense,  have  been  described  from  the  Indian  Mio-Pliocene  :  the 

last  species  presents  a  remarkable  approximation  to  the  mastodons  in  the 
form  of  its  mandible.* 

The  perissodactyle  modification  of  the  great  order  Ungulata  is  well 

represented,  both  in  genera  and  species,  in  the  Indian  Mio-Pliocene.  Of 
Hhinoceros  there  are  four  named  species,  H.  iravadicus,  H.  sivalensis,  M. 
paJceindicus,  and  R.  platyrhinus  ;t  the  molars  of  the  two  first  are  constructed 
on  the  type  of  those  of  It.  sumatrensis;  those  of  the  last  on  the  type  of  those 

of  It.  indicus;  It.  sivalensis  and  It.  pala-indicus  were  unicorn,  and  H. 
platyrhinus  was  bicorn.  Bones  of  one  species  have  also  been  obtained  from 
Tibet.  The  hornless  rhinoceroses  were  represented  by  Acerotlierium  peri- 
mense,  of  which  there  is  a  fine  undescribed  skull  from  the  Punjab  in 
the  Indian  Museum.  J  It  is  doubtful  if  the  genus  Tapirus  is  represented 
in  the  fossil  state  in  India  ;  a  symphysis  of  a  mandible  has  been  figured 
in  the  second  volume  of  the  second  series  of  the  '  Transactions  of  the 

Geological  Society  of  London'  by  the  late  Mr.  Clift,  and  referred  to 
Tapirus,  but  I  think  the  determination  is  at  least  open  to  doubt.  Molars 
of  Listriodon  were  described  in  MSS.  by  Falconer  under  the  name 

of  Tapirus  and  so  published  in  the  '  Palseontological  Memoirs.' §  The 
genus  Listriodon\\  is  represented  by  two  species,  L.  pcntapotamim  and 
L.  theohaldi.  The  genus  Chalicotherium  is  represented  by  one  species 
(G.  sivalense),%  presenting  some  peculiar  points  in  its  dentition  :  this  genus 
has  till  lately  been  classed  with  Anop)lotherium  among  the  Artiodactyla, 
but  Professor  Cope  has  lately  come  to  the  conclusion  that  it  is  a  perisso- 

dactyle allied  to  Falaeotherium.  The  horses  are  represented  by  the  genera 

^quus  and  Sippotherium  {Hipparioii).  Hciuus  is  known  by  a  Siwalik 
species  (H.  sivalensis)      never  fully  described,  and  by  one  from  the  Tibetan 

*  For  figures  and  descriptions  of  the  Indian  fossil  Proboscidia,  see  F.  A.  S.  and 
Pal.  Ind.  8er.  X,  Vol.  I,  pt.  5  (in  the  press)  :  a  jaw  of  D.  pentapotamiai  was  described 
as  AntoUtlicrhim  by  Falconer. 

t  F.  A.  S.  and  Pal.  Ind.  Ser.  X,  Vol.  I. 
X  Some  molars  of  this  species  were  described  by  myself  under  the  name  of  Rlwio- 

ceros  planidens.  R.  Sivalensis  has  lately  been  made  the  type  of  a  new  genus  Zatabis 
by  Prof.  Cope,  but  on  insufficient  grounds. 

§  Vol.  I,  p.  415. 
11  Pal.  Ind.  Ser.  X,  Vol.  I.  and  R.  G.  S.  I.  Vol.  XI,  p.  98  I  have  foUowed  Pro- 

fessor Cope  in  classing  this  genus  with  the  tapirs ;  Kowalewsky  was  incUned  to  place 
it  among  the  artiodactyles. 

H  Pal.  Mem.  Vol.  I,  pi.  XVII. 
**  Professor  Huxley  (Q.  J.  G.  S.  L.  1870,  Presid.  Address)  remarks  that  some  of 

the  Siwalik  horses  show  traces  of  a  "  larmial"  cavity  on  the  skull.  I  do  not  know 
whether  this  remark  applies  to  the  Siwalik  or  Narbada  horse,  but  probably  the  former 
as  the  older. 
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Tertiaries  :  o£  Hippothcrium,  there  are  two  Siwalik  species,  H.  antilopinum 
and  H.  theobaldi*  :  remains  of  the  genus  have  also  been  obtained  from 
Tibet.  M.  Gaudry  remarksf  that  the  Siwalik  Hippotheria  have  no  lateral 
digits ;  this  may  possibly  be  the  case  with  II.  antilopinum,  but  it  is 
certainly  not  so  with  the  larger  S.  theobaldi,  of  which  there  is  a  nearly 
comjilete  tridactyle  foot  in  the  Indian  Museum.  H.  theobaldi  has  not 
yet  been  fully  described ;  it  is  very  like  11.  gracile,  to  which  species  some 
Siwalik  molars  were  referred  by  H.  von  MeyerJ  under  the  name  of  Fqims 
primiijenius. 

Of  the  artiodactyle  modification  of  the  Ungulata,  there  is  a  still  longer 
list  in  the  Indian  Mio- Pliocene.  In  the  bunodont  sub-division,  we  have 
Ilippopotamus  represented  by  two  species  (H,  iravadicus  and  H.  sivalen- 
sis),  both  belonging  to  the  hexaprotodont  sub-genus.  A  Siwalik  bunodont 
(Tetraconodon  magnum)^  is  noticeable  for  its  enormous  conical  premolars  ; 
this  genus  is  probably  related  to  Entclodon  (Elotherium)  of  the  Ter- 

tiaries of  Europe  and  America.  The  true  pigs  {Sus")  are  represented  by 
three  species,  S.  giganteus,  S.  hysudricus,  and  S.  punjabiensis ;  the  two 
former  were  named  by  Falconer  and  Cautley,  while  the  last  name  was  applied 
by  myself.  II  Sanitherimn  is  a  small  suine  animal,  only  known  by  the  lower 
molars.  Hippohyus  is  a  genus  of  suine  animals  whose  molars  jsresent  a  pecu- 

liar complexity  of  pattern,  recalling  that  of  the  molars  of  the  horse  ;  the 

genus  is  peculiar  to  the  Siwaliks,  where  it  appears  to  have  been  repre- 
sented by  two  species.^  The  European  Miocene  genus  Hyotherium  is 

represented  in  the  Tertiaries  of  Sind  and  Perim  Island  by  a  species  which  I 

have  jDrovisionally  named  S.  sindiense.**  Of  the  suine  animals  with  sele- 
nodont  teeth,  we  have,  among  the  forms  with  five  cusjis  on  the  molars,  a 

species  of  Anthracotherium  (A.  silistrense)\-\  from  Sind,  the  Punjab,  and 
Sylhet,  and  a  species  of  Eyopotamns  (H.  sindiense)  IX  from  Sind:  among  the 
forms  characterized  by  having  only  four  cusps  on  the  molars,  we  have  four 
genera,  Merycopotamus,  Ghceromeryx,  Hemimeryx,  and  Sivameryx,§§  all 
peculiar  to  the  Sind  and  Punjab  Siwaliks,  and  each  known  only  by  a  single 
species  :||  ||  the  two  last  genera  are  at  present  undescribed. 

*  Milk-molars  of  this  species  were  at  fli'st  referred  to  a  new  genus,  Sivalhippus, 
by  myself  (11.  G.  S.  I.  vol.  X.  pp.  31.  82). 

f  "  Animaux  Fossilos  and  Geologie  de  I'Attique"  p.  231. 
J  Palaaontograpliica,  Vol.  XV,  p.  17. 
§  Pal.  Ind.  Ser.  X,  Vol.  I, 
II  R.  G.  S.  I.  Vol.  XI,  p.  81.    A  suine  animal  has  been  named  by  myself  HijipO' 

potamodon,  but  I  am  now  not  certain  of  its  generic  distinctness, 
f  Ibid,  p  82.  **  Ibid  p.  77. 
ft  Ibid.  p.  78,  a  jaw  of  this  species  was  described  by  me  as  A.  punjahicnse. 
XX  Ibid  Vol.  X,  p.  77.  Ibid.  Vol.  XI,  pp.  78,  80. 
II II  Falconer  in  a  MS.  note  described  some  teeth  of  Dorcatherium,  under  the  namo 

ot  Merycopotamtts  nanus.  (Pal.  Ind.  Scr.  X,  Vol.  I.) 
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Among  the  true  ruminants,  we  have  the  deer  family  represented  by 
several  species  of  Gervtis,  namely,  O.  triplidens,  G.  simplicidens,  and  O. 
latidens ;  the  genus  of  the  last  being  somewhat  doubtful.  A  fourth 

undeseribed  sjDecies  has  been  named  C.  sivalensis.'^'  The  genus  Dorca- 
tlierium  is  represented  by  the  two  species,  J),  inajus  and  D.  mimis.f 
At  least  one  of  the  Siwalik  deer  had  branching  antlers  with  a  flattened  beam, 
somewhat  like  those  of  the  living  G.  duvaucellii.  Gervus  triplidens  had  a 
large  accessary  column  in  the  molars,  while  G.  simplicidens  was  a  species  as 
large  as  the  Kashmir  stag,  with  a  much  smaller  accessory  molar  column.  A 
single  molar  in  the  Indian  Museum  seems  to  indicate  a  Siwalik  representative 
of  the  genus  Palceomeryx.  The  giraffes  were  represented  in  India  by  pro- 

bably two  species,  one  of  which  has  been  named  Gamelopardalis  sivalen- 
sis-X  Of  the  family  Sivatheriidae,  which,  with  the  excej^tion  of  Helladotlie- 
rinm^  from  the  Pikermi  beds  of  Attica,  is  peculiar  to  India,  we  have  four 
genera  in  the  Mio- Pliocene.  IlydaspHlteriur.i  is  represented  by  probably 
three  species,  U.  megaceplialmn  known  by  the  skull,  which  carried  a 
massive  conjoint  horn-base  above  the  occiput ;  and  H.  leptognatlms  and 
H.  grande,  by  lower  jaws  and  teeth.  BrainatUerium  perimense  is  known 
by  the  skull,  teeth,  and  jaws  ;  this  species  seems  to  have  carried  a  pair 
of  horns  over  the  occiput  and  a  large  conjoint  horn-base  on  the  fron- 
tals,  Vishnutlierium  iravadieum  is  at  present  only  known  definitely 
by  a  fragment  of  a  lower  jaw  from  Burma  of  much  smaller  size  than  any 
of  the  other  genera  :  it  is  not  impossible,  however,  that  some  nondescript 
ujoper  molars,  in  the  Indian  Museum,  from  the  Punjab,  may  belong  to  this 
genus.  Sivatheritim  gigantemn  was  the  first  known  of  this  group  of  ani- 

mals, and  was  originally  described  in  the  Society's  Journal  ||  as  a  fossil  elk  : 
several  skulls  of  this  species  are  known  ;  the  male  carried  two  pairs  of  horns, 

placed  like  those  of  the  living  Indian  four-horned  antelope  {Tetraceros), 
while  the  female  was  hornless.  An  elaborate  memoir  on  this  interesting 
animal  has  been  published  by  Dr.  Murie.^  The  molar  teeth  seem  to  be 
nearest  to  those  of  the  giraffes,  and  also  approach  those  of  Gervus 
onegaceros  and  Aloes  :  Dr.  Murie  comes  to  the  conclusion  that  the  horns  of 
SivatJierium  were  intermediate  in  structure  between  the  antlers  of  deer 

and  the  horns  of  the  true  cavicorn  ruminants,  and  that  they  jn-obably 

*  Pal.  Ind.  Ser.  X,  Vol.  I,  Preface  (in  the  press), 
t  IHd. 
J  Remains  of  this  species  wore  described  under  the  names  of  G.  sivalensis  and  C. 

■affinia  by  Falconer.    See  R.  G.  S.  I.  Vol.  XI,  p.  83. 
§  Pal.  Ind.  Ser.  X,  Vol.  I,  R.  G.  S.  I.  Vol.  XI,  p.  90.  M.  Gaudry  in  his  wort, 

'  Les  Enchainements  du  Monde  Animal,'  mentions  that  HcUadotherium  occurs  in 
India  :  I  am  unacquainted  on  what  grounds. 

11  Vol.  IV,  p.  506. 
•[[  Geol.  Mag.  Vol,  VIII,  p.  438. 
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carried  a  deciduous  slieatli  like  those  of  tlie  living  American  prong-buck 
(Antilocapra).  Of  the  antelopes,  several  species  have  been  described,  the 

largest  of  which  (A.  palmndica,)*  is  supposed  to  have  presented  affinities 
to  some  African  forms  ;  A.  sivahnsisf  is  allied  to  the  Indian  blackbuck 

{A.  cervicaj)m)  ;  vthUe  A.  pafulicorjiis  and  A.  aeiiticornis  do  not  appear 
to  come  close  to  any  living  forms.  Other  molar  teeth  belonsr  to  a 
species  of  Portax,  now  only  represented  by  the  living  nilghai  of  India. 
Others  again  are  like  those  of  PalcBori/x,  a  genus  of  antelopoid  ani- 

mals described  from  the  Pikermi  beds  of  Attica;  this  determination, 
owing  to  the  absence  of  skulls  and  the  great  difficulty  of  precisely  deter- 

mining isolated  ruminant  teeth,  is  only  provisional.  The  oxen  are  repre- 
sented by  five  genera,  among  which  Hem  ihos  is  represented  by  three  species, 

S.  occipitalis,  S.  acuticornis,  and  S.  antilopiiius :%  this  genus  is  peciiliar  to 
the  Siwaliks,  and  connects  the  oxen  and  antelopes.  Leptoios  falconeri  is 
another  species  of  antelopoid  oxen,  known  by  some  crania.  The  genus 
Buhalus  is  represented  by  Bitbalus  platijceros,  a  species  with  horns  concave 
superiorly;  and,  in  the  highest  Siwalik,  by  B.  palceindicus,  which  is  extreme- 

ly close  to  the  living  wild  buffalo  of  Assam.  Of  the  genus  Bison,  there 
is  only  one  species  in  the  Siwaliks,  which  has  been  named  B.  sivalensis,  and 
which  seems  to  have  been  related  to  the  extinct  European  B.  priscus.  Of 
the  true  oxen  (Bos)  there  are  three  Siwalik  species,  namely.  Bos  acutifrons 
remarkable  for  its  enormous  horns  and  angulated  forehead  ;  B.  planifrons 
with  shorter  horns  and  a  flattened  forehead,  and  allied  to  the  gigantic  Bos 
primigenius  of  Europe  ;  and  Bos  platyrliinus  only  known  by  the  lower  half 
of  a  skull,  and  of  which  the  generic  affinities  are  doubtful.  There  seem  to  have 

been  four  species  of  goats  in  the  Indian  Tertiaries,  most  of  which  are  probably 
of  Pliocene  age,  viz.,  an  unnamed  species  with  horn-cores  very  like  those 
of  the  Himalayan  Capra  falconeri  (markhor),  and  two  named  species, 
C  sivalensis  and  C.  perimensis,  both  of  which  are  only  known  by  front- 

lets and  horn-cores:  the  fourth  species  has  been  described  by  Professor 
Eiitimeyer  under  the  name  of  Bucapra  daviesii.  No  remains  of  the 

genus  Ovis  have  hitherto  been  described  fi'om  the  Sub-Himalayan  or 
other  Indian  Siwaliks,  but  a  cranium  obtained  from  the  presumablv 
Siwalik  strata  of  Tibet  has  been  referred  by  the  late  Mr.  Blyth  to  this 
genus.    The  genus  Camelus  is  known  by  G.  sivalensis,  which  presents  a  pe- 

*  Pal.  ilem.  Tol.  I,  pi.  23. 
t  Pal.  Ind.  Ser.  X,  Yol.  I.  Two  species  (A.  xncta  and  A.  gijricornis.J  were  named 

in  MSS.  Ly  Falconer. 
X  These  three  species  have  been  also  descrihed  under  the  generic  names  of  Probu- 

balus,  Aniphibos,  and  Peribos  ;  the  synonomy  will  be  found  in  the  first  volume  of  the  tenth 

series  of  the  'Palfeontologia  Indica,'  where  all  the  other  Indian  fossil  ruminants  are 
noticed.    Part  of  this  volume  is  still  in  the  press. 
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culiaritj'  in  the  lower  molars,  connecting  it  with  the  American  auchenias, 
and  distinguishing  it  from  the  other  old-world  camels.*  The  similarity  of 
the  lower  molars  of  the  Siwalik  camel  and  Aiiclienia  is  very  noteworthy, 
since  America  is  supposed  to  have  been  the  original  home  of  the  Gamelidw  : 
this  supposition  is  supported  by  the  connection  between  the  living  Ame- 

rican camels  (Auchenia)  and  the  Pliocene  old-world  camels. 
The  other  orders  of  Mammalia  are  only  represented  by  a  few  species 

of  Rodentia  and  one  of  Edentata.  Among  the  rodents,  a  rat  (3Ius)  is 
mentioned  by  Falconer  as  a  member  of  the  Siwalik  fauna.  A  species  of 

bamboo-rat  (Bhizomys  sivalensisjf  has  been  named  by  myself,  from  some 
lower  jaws  collected  by  Mr.  Theobald  in  the  Punjab.  A  porcupine  (Hystrix 
sivalensis)  is  known  by  a  part  of  a  cranium  and  a  lower  jaw. 

The  edentates  are  only  known  by  one  species  of  pangolin  (Ifanis 
sindiensis) ,  which  has  been  named  on  the  evidence  of  a  solitary  phalangeal 
bone  from  Sind.J 

The  Mio-Plocene  mammalian  fauna  of  India,  as  a  whole,  is  charac- 

terized by  the  great  number  of  forms  belonging  to  the  oi'ders  including 
animals  of  large  corporeal  bulk,  and  also  by  the  admixture  of  modern  Afri- 

can and  Miocene  European  genera  with  those  now  peculiar  to  India.  The 
Proboseidia  and  the  peiissodactyle  Ungulata,  now  so  sparingly  represent- 

ed on  the  globe,  were  abundant  in  Mio-Pliocene  India,  and  were  probably 
the  dominant  forms  :  the  ruminants  have  now  diminished  somewhat  in  num- 

bers in  several  groups,  but  not  to  such  a  striking  extent  as  the  proboscidians. 

The  selenodont  hogs,  like  Mei-ycopotamus  and  Anthracotliermm,  belong 
to  a  group  which  has  completely  passed  away,  while  their  congener  the 
hippopotamus  is  now  confined  to  Africa.  Of  the  larger  mammals  now 
inhabiting  India,  nearly  all  are  generically  represented  in  the  Pliocene, 
while  forms,  like  Anoa  (the  living  representative  of  Semibos) ,  inhabiting 
neighbouring  countries  seem  to  have  descended  from  Indian  ancestors. 

The  micro-mammalia  are  practically  unrepresented  in  the  Mio-Pliocene, 
but  this  is  probably  due  to  the  smaller  chance  of  their  remains  being  pre- 

served in  a  fossilized  condition,  or,  if  so  preserved,  of  being  discovered. 

Pleistocene. 

The  mammals  of  the  Pleistocene  of  India  are  as  yet  even  less  well 
known  than  those  of  the  Mio-Pliocene,  owing  to  the  smaller  areas  in  which 

*  A  second  species  of  Siwalik  camel  was  named  in  MSS.  C.  ayitiqims  by  Falconer. 
This  species  cannot  now  be  identified. 

t  For  descriptions  of  this  and  other  Siwalik  rodents,  sec  R.  G.  S.  I.  Vol.  XI,  p. 
100.    Rhizomys  is  probably  the  same  as  TypModon  of  Falconer. 

\  Pal.  Ind.  Ser.  X,  Vol.  I. 
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they  are  found.  It  seems,  however,  even  with  our  present  knowledge,  to 
be  pretty  safe  to  say  that  the  numerical  strength  of  species  of  the 

larger  mammals  so  characteristic  of  the  Mio-Pliocene  had  disappeared  in  the 
Pleistocene.  From  the  older  alluvium  of  the  Jamna  river,  mammalian  bones 

have  been  obtained  in  considerable  quantities,  but  only  two  species  have  been 
satisfactorily  determined  ;  the  remaining  bones  have  only  been  generically 
named,  and  are,  therefore,  not  referred  to  here,  as  it  is  in  many  cases 
impossible  to  say  whether  they  belong  to  living  or  to  extinct  species. 
The  presence  of  Hippopotamus  remains  in  a  stratum  is  pretty  good 
evidence  of  such  stratum  being  not  newer  than  the  Pleistocene.  The 
discovery  of  a  molar  and  canine  of  this  genus  in  the  alluvia  of  the  Pem- 
ganga  river,  by  Mr.  Fedden,  consequently  shows  that  some  of  those  deposits 
should  be  referred  to  the  Pleistocene.  In  many  cases,  as  in  the  delta  of 
the  Ganges,  it  is  often  most  difficult,  or  impossible,  to  draw  the  line  between 
the  Pleistocene  deposits  and  the  Kecent  alluvium  of  the  same  area. 

In  the  laterite  of  Madras,  stone  implements,  and  a  human  tibia  have 
been  found  by  Mr.  Foote,  and  are  assigned  to  the  Pleistocene  hy  Profes- 

sor Boyd-Dawkins.  Stone  implements  have  likewise  been  obtained  from 
the  ossiferous  beds  of  the  Narbada  valley,  in  association  with  the  remains 
of  extinct  mammals.  The  mammalian  fauna  of  the  Narbada  beds  comprises, 
among  the  Cam i vera,  a  species  of  bear  (TIrsus  namadicus) ,  named  by  the 

authors  of  the  '  Fauna  Antiqua  Sivalensis'  on  the  evidence  of  a  portion  of 
the  maxilla  with  the  molar  dentition  :  this  sjiecimen  is  now  in  the  British 

Museum,  presented  by  Captain  Frazer.*  Among  the  Proboscidia,  we  have 
the  extinct  Euelejihas  nnmadicm,  characterized  by  the  extraordinary  ridge 
on  the  forehead ;  the  molars  of  this  species  are  very  like  those  of  the  Eu- 

ropean UlepJias  antiquus,  from  wliich  Professor Leith  Adams  has  thouglit  that 
the  Indian  and  European  forms  might  belong  to  the  same  species.  Stegodon 
was  represented  by  S.  ganesa  and,  jDossibly,  by  S.  insignis.  Among  the  fossil 
perissodactyles  of  the  Pleistocene,  we  have  Rhinoceros  deccanensisf  of  Mr. 

Foote  from  the  Deccan,  a  species  without  permanent  lower  incisoi's,  and 
shewing  African  aiRnities  ;  and  from  the  Narbada  the  living  S.  indicus, 
remains  of  which  were  at  first  named  R.  iiamadicus.  A  third  species 
(R.  namadiciis)  probably  also  existed  in  the  Pleistocene.  The  horses  are 
represented  by  Equus  namadicus,X  as  yet  not  fully  described.  Among 

*  F.  A.  S.  plate  0.  I  have  elsewhere  mentioned  a  species  of  FcUs  from  the  Nar- 
bada beds,  the  determination  having  heen  made  on  the  evidence  of  the  olecranal  por- 

tion of  an  ulna  in  the  old  collection  of  the  Geological  Survey  ;  the  history  of  the 
specimen  is,  however,  imknown,  and  from  its  mineral  condition  I  am  by  no  means  sure 
that  it  is  from  the  Narbada. 

t  Pal.  Ind.  Ser.  X,  Vol.  I. 
X  Faun.  Ant.  Siv.  E.  pahcoiins  seems  to  be  the  young  of  E.  ntonadicus. 
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the  artiodactyles,  we  find  two  species  of  Sippopotamus,  one  o£  which 
(H.  namndims)  belongs  to  the  hesaprotodont  type,  while  the  other  (H. 

palcEindicus)  is  tetraprotodont,  like  the  larger  living  species  ;*  S. 
palcBindiciis  has  also  been  found  in  the  older  alluvia  of  the  Jamna. 
The  pigs  seem  to  have  been  represented  by  8m  giganteus.\  A  species  of 
stag  was  named  by  Falconer  Cervus  nmiadicm,  but  never  described ; 
a  single  molar  from  the  Narbada  in  the  Indian  Museum  is  indistin- 

guishable from  the  corresponding  tooth  of  the  living  G.  {Buccrvus) 
duvaucellii.  Three  species  of  Narbada  oxen  have  been  described,  viz., 
Bos  namadicus  of  Falconer  and  Cautley,  a  taurine  ox  showing  some  affini- 

ties to  the  living  Asiatic  genus  Bibos,  also  occurring  in  the  Pem-ganga 
alluvium    and,  possibly,  in  the  Deccan  ;  Buhahis  of  the 
same  authors,  very  closely  allied  to  the  living  wild  Indian  buffalo,  also 
found  in  the  Jamna  alluvium  ;  and  Leptobos  frazeri  of  Professor  Riiti- 
meyer.  A  species  of  nilghai  {Portax)  has  hxtely  been  described  by 
the  same  writer  from  the  Narbada  rocks,  under  the  name  of  P.  namadicus  ; 

teeth  of  the  same  genus  have  also  been  obtained  from  the  Pem-ganga  allu- 
ium. 

The  Pleistocene  rodents  are  only  represented  by  some  incisors  proba- 
bly belonging  to  the  genus  Mus,  obtained  from  the  Narbada  valley,  and 

now  in  the  Indian  Museum. 
Eecekt. 

The  Recent  deposits  have  not  yet,  as  I  have  said,  in  many  cases  been 
satisfactorily  separated  from  the  Pleistocene,  and  the  very  local  occurrence 
of  mammalian  bones  renders  this  point  of  doubt  one  not  likely  to  be  soon 
cleared  up.  Any  alluvial  deposits  of  bones  from  which  Hippopotamus  is 
absent,  and  which  do  not  contain  any  other  extinct  animals,  I  should  be 
disposed  to  class  as  Recent. 

Human  remains  have  been  obtained  in  the  alluvium  of  the  plains  in 
various  localities,  at  considerable  distances  below  the  surface,  but  generally 
in  very  imperfect  condition.  Specimens  of  the  teeth  and  jaws  of  Macacus 
rhesus  are  exhibited  in  the  Indian  Museum,  obtained  from  the  alluvia 
of  Assam  and  Madras ;  those  from  the  former  locality  are  in  a  highly 
mineralised  condition.  Molars  of  the  Indian  elephant  have  been  obtained 
in  the  alluvium  of  the  plains  of  India,  and  in  that  of  the  delta  of  the 
Irawadi.  A  last  upper  molar  of  Hhinoceros  iiidicus  has  been  obtained 
by  Mr.  Foote  in  the  alluvium  of  Madras  :  this  specimen  is  very  interesting 
as  shewing  the  former  range  of  that  species  far  to  the  south  of  its  present 

habitat,  which  Jerdon  gives  as  "  the  Terai  from  Bhotan  to  Nepal."  Sus 
*  The  smaller  Liberiau  liippopotamus  (Climropsis)  lias  only  two  lower  incisors, 
t  The  authority  for  introducing'  tliis  species  in  the  Narhada  fauna  is  the  specimen 

drawn  in  plate  LXX,  fig.  8.  of  the  F.  A.  S, 
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indicus  has  also  been  obtained  by  Mr.  Foote  in  the  same  formation.  Antilope 
cervicapra  is  represented  by  a  fossil  born-core  in  the  Indian  Museiim  whose 
exact  locality  is  uncertain.  Antlers,  horn-cores,  and  teeth  of  species  of  Hos 
and  Oervus  have  been  obtained  from  alluvia  of  various  parts  of  the  plains, 
and  from  raised  beaches  on  the  Kattiawar  (Kattywar)  coast  ;  as,  however, 
these  specimens  are  not  yet  specifically  determined,  no  more  can  be  said 
about  them. 

List  of  the  Fossil  Veetebrata  of  India  and  Bttiima. 

The  following  list  exhibits  in  a  systematic  form  all  the  well-establish- 
ed species  of  Indian  and  Burman  fossil  vertebrata,  together  with  the  best 

authenticated  of  the  unnamed  species  with  which  I  am  acquainted.  For 

the  great  divisions  of  geological  times,  the  terms  Anthropozoic  (Age-of- 
Man),  Theriozoic  (Age-of-Mammals),  Saurozoic  (Age-of- Reptiles),  and 
Ichthyozoic  (Age-of- Fishes),  have  been  employed  in  lieu  of  the  old  terms 
Post-Tertiary,  Kainozoic,  Mesozoic,  and  Paleozoic,  as  being  more  applicable 
to  a  chronology  of  vertebrate  evolution,  and  as  forming  a  series  of  symme- 

trical terms. 

I.    ANTHROPOZOIC  (POST-TERTIARY). 

MAMMALIA.  Peimates. 

Peoboscidia. 
Ungulata. 

REPTILIA.  Chelonia. 

Recent  Alluvia. 

Homo  (sapiens  ?).  Plains. 
Macacus  rhesus.    Gulpara  and  Madras. 
Euelephas  indicus,    India  and  Burma. 
Rhinoceros  indicus.  Madras. 
Sua  indicus.  Madras. 
Cervus.  Kattiawar. 

Antilope  cervicapra.    Ganges  Valley.  (?) 
Bos.  sp.  Kattiawar  and  Plains. 

?    (plates)  Calcutta. 
Other  undetermined  remains  of,  probably,  recent  species. 

2.  Pleistocene. 

Homo.  sp.  Narbada  (weapons)  and  Madras 
(weapons  and  bones). 

Ursus  namadicus.    (F.  and  C.)  Narbada. 
Euelephas  namadicus. 

(F 

?  insis:nis. 

MAMMALIA.  Peimates. 

Caenivoea. 
Peoboscidia. 

Stegodon  ganesa, 
(F.  and  C)  Narbada. 
and  C.)  Narbada. 
(F.  and  C.)  Narbada. 

?  Mastodon  pandionis.    (Falc.)  Deccan. 
Ungtjlata.        Rhinoceros  deccanensis.    (Foote.)  Deccan. 

  indicus.  (Cuv.)  Narbada. 
  namadicus.  (F.  and  C.)  Narbada. 

Equus  namadicus.    (F.  and  C.)  Narbada. 
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MAMMALIA.  Ungulata.  Hippopotamus  iiamadicus.  (F.and  C.)  Narbada. 
  iwlseindicus.  (F.  and  C.)  Nar.  and  J. 
  sp.  P :  G. 

Sus  giganteus.    (F.  and  C.)  Narbada. 

Cei'vus  sp  (?  duvancellii)  (Narbada). 
Bubalus  palffiindicus  (F.  and  C.)  Narbada  and  J. 
Bos  namadicus.    (F.  and  C.)  Narbada.  P :  G. 

and  (?)  Deccan. 
Leptobos  frazeri.    (Rut.)  Narbada. 
Portax  namadicus.    (Riit.)  Narbada.  and  P  :  G, 

RoDENTiA.     Mus.  sp.  Narbada. 
EEPTILIA.  Ceocodilia.  Crocodilus  (?)  sp.  Narbada. 

Chelonia.     Pangsbura  tectum.    (Bell,  sp.)  Narbada. 
Batagur  (?  dbongoka  )  Narbada. 
Trionyx  (?  gangeticus.)  Narbada. 

II.    THERIOZOIC  (KAINOZOIC.) 
1.  PlIO-MlOCENE. 

MAMMALIA.  Primates.  Palseopithecus  sivalensis.    (Lyd.)  S. 
Macacus  sivalensis.    (Lyd.)  S. 
■  sp.  S. 
Semnopitbecus  subbimalayanus.    (Myr.)  S« 

  sp.  S. 
Caenivoea.    Fells  cristata.    (F.  and  C.)  S. 

 grandicristata.    (Bose.)  S. 
  sp.  S. 

Machairodus  sivalensis.  (P.  and  C.)  S. 
 palaeindicus.    (Bose)  S. 

Pseudalurus  sivalensis.    (Lyd.)  S. 
Ictitberium  sivalense.    (Lyd.)  S. 
Viverra  bakerii.  (Bose.)  S. 

Hysena  sivalensis.    (P.  and  C.)  S. 
 felina.    (Bose.)  S. 

Canis  curvipalatus.     (Bose.)  S. 
  cautleyi.     (Bose.)  S. 

Ampbicyon  palseindicus.    (Lyd.)  S.  Sd. 
Ursus.    sp.  S. 

 sp.  I. 
Hysenarctos  sivalensis.    (F.  and  C.)  S.  Sd. 
■  —  palseiudicus.    (Lyd.)  S. 
Mellivora  sivalensis.    (P.  and  C.)  S. 

Meles,  sp.  (Lyd.)  S. 
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MAMMALIA.  Caenitora.  Lutra  palseindica.  (F 

Enhydriodon  sivalensis. 
Pkoboscidia. 

UNGtrLATA. 

d 
o 

Ik 

o 

'5  ̂  

and  C.)  S. 

(P.  and  C.)  S. 
Euelephas  hysudricus.     (F.  and  C.)  S. 
Loxodon  planifrons.    (F.  and  C.)  S. 

Stegodon  ganesa.    (F.  and  C.)  S. 
  insignis.     (F.  and  C.)  S. 

.   bombifrons.    (F.  and  C.)  S. 
 cliftii.    (F.  andC.)S. 

Mastodon  sivalensis.    (F.  and  (J.)  S. 
 latidens.  (F.  and  0.)  S.  I.  Sd.  P. 
 perimensis.  (F.  and  C.)  S,  Sd.  P. 
 pandionis.    (F.)  Sd.  S.  P. 
 falconeri.    (Lyd.)  Sd.  S. 

Dinotberium  indicum.  (Falc.)  S.  P. 
  pentapotamiae.  (Falc.)  S. 

—  sindiense.    (Lyd.)  Sd.  S. 

f  Chalicotberium  sivalense.    S.  Sd. 
Rbinoceros  iravadicus.    (Lyd.)  I. 

  pala5indicus.    (F.  and  C.)  S. 
  platyrbinus.    (F.  and  C.)  S. 

.   sivalensis.    (F.  and  C.)  S.  Sd, 
  sp.  Tibet. 

Acerotberium  perimense.  (F.  and  C.)  P.  Sd.  S.L 
Listriodon  pentapotamise.    (Falc.  sp.) 

  tbeobaldi.    (Lyd.)  S. 

(?)  Tapirus,  sp.  (Clift.)  1. 
Equus  sivalensis.  (F.  and  C.)  S. 

 sp.  Tibet. 

Hippotberium  antilopinum.    ( F.  and  C.)  S. 
  tbeobaldi.    (Lyd.)  P.  S.  Sd. 

1^   sp.  Tibet. 
'■Hippopotamus  iravadicus.    (F.  and  C.)  L 

 sivalensis.    (P.  and  C.)  S. 
Tetraconodon  magnum.    (Falc  )  S. 

Sus  giganteus,    (F.  and  C.)  S. 

—  bysudricus.    (F.  and  C.)  S.  P.  Sd. 
—  punjabiensis.    (Lyd.)  S. 
Hippobyus  sivalensis.    (F.  and  C.)  S. 

 sp.  S. 
Sanitherium  schlagintweitii  (Myr.)  S. 
Hyotberium  sindiense  (Lyd.)  Sd. 
Antbracotberiuin  silistrense.    (Pent.)  Sy.  S.  Sd. 
^Hyopotamus  palseindicus.    (Lyd.)  Sd. 
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MAMMALIA.  Ungulata.   fMerycopotamus  dissimilis.    (F.  and  C.)  S. 
ChEeromeryx  silistrensis.    (Pom.)  Sy. 
Hemimeryx,  sp.  (Lyd.)  Sd. 
Sivameryx,  sp.  (Lyd.)  Sd. 
Oervus  triplidens.    (Lyd.)  S. 

  sivalensis.  (Lyd.  Mss.)  S. 
  simplicidens.    (Lyd.)  S. 
  (?)    latidens.  (Lyd.)  S. 

Dorcatherium  majus.     (Lyd.)  S. 
 minus.    (Lyd.)  S. 

Palseomeryx,  sp.  (Lyd.)    S.  Sd.  (?) 
Camelopardalis  sivalensis.    (F.  and  C.)  S.  P. 

sp.  S. Hydaspitherium  grande.  (Lyd.)  S. 
 leptognafchus.    (Lyd.)  S. 
 megacepbalum.    (Lyd.)  S. 

Bramatherium  perimense.    (Falc.)  P. 
Sivatlierium  giganteum.  (F.  and  C.)  S. 
Vishnutherium  iravadicum  (Lyd.)  I.  S.  (?) 

Antilope  palseindica.  (F.  and  C.)  S. 
patulicornis.  (Lyd.)  S. 
porrecticornis.  (Lyd.)  S. 
sivalensis.    (Lyd.)  S. 

c3 
O  J 

o 

?  Palseoryx,  sp.  (Lyd.)  S. 

Portax,  sp.  (Lyd.)  S. 
Hemibos  occipitalis.    (Falc.  sp.)  S. 

  acuticornis.    (Falc.  sp.)  S. 
  antilopinus.    (Falc.  sp.)  S. 

Leptobos  falconeri.  (Iliit.)S. 

Bubalus  platycei'os.    (Lyd.)  S. 
•   palffiindicus,    (F.  and  C.)  S. 
Bison  sivalensis.    (Falc.  MSS.)  S. 

Bos  acutifrons.    (Lyd.)  S. 
 planifrons.    (Lyd.)  S. 

 platyrbinus.    (Lyd.)  S. 
Bucapra  daviesii.  (Riit.)  S. 
Capra  perimensis.    (Lyd.)  P. 

  sivalensis.     (Lyd.)  S. 

  sp.    (Lyd.)  S. 

?  Ovis,  sp.    (Blyth.)  S.  T. 

I^Camelus  sivalensis,    (F.  aud  C.)  S. 
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MAMMALIA.  Eodentia.  Mus.  sp.  S. 
Rhizomys  sivalensis.    (Lyd.)  S. 
Hystrix  sivalensis.    (Lyd.)  S. 

Edentata.    Manis  sindiensis.    (Lyd.)  Sd. 
AVES.  Caeinatje.    Graculus  (?),  sp.    (Dav.)  S. 

Pelecanus  cautleyi.    (Dav.)  S. 
 ?  sivalensis.    (Dav.)  S. 

Megaloscelornis  sivalensis  (Lyd.) 
Megaloscelornis.  (?)  sp.  Sd. 
Argala  falconeri  (M.  Ed.)  S. 

EATiTiE.    Struthio  asiaticus.    (M.  Ed.)  S. 
DromjEus  sivalensis.    (Lyd.)  S. 
Gen.  indet.  (Brit.  Mus.  Col.)  S. 

REPTILIA.   Ceocodilia.  Crocodilus  palustris  (Less.)  S.  P. 
  sp.  I. 

Gharialis  gangeticus  (Gmel.)  S.  Sd.  I. 

 leptodus  (F.  and  C.)  S. 
 crassidens.    (F.  and  C.)  S.  Sd. 

Laceetilia.  Varanus  sivalensis.    (Falc.)  S. 
Ophidia.       Gen.  indet.  S.  Sd. 

Chelonta.     Colossochelys  atlas.    (F.  and  0.) 
Testudo  (?),    5  sp.  S. 
Bellia  sivalensis.    (Theo.)  S. 

  sp.  S. 
Damonia  hamiltonoides.    (Falc.  sp.)  S. 

Emys,  sp.  S. 
Cautleya  annuliger.  (Theo.)S. 

Pangshui'a  tectum.    (BeU.  sp.)  S. 
Batagur,  sp.  S. 

Trionyx,  sp.  S.  I.  P. 
Emyda  vittata.    (Pet.)  S. 

 sp.       S.  I.  P. 
PISCES.      Elasmo-  Carcharias,    sp.  I. 

BEAifcmi.      Lamna,  sp.  Sd. 
?    (vertebraj.)  P. 

?  ?    (palatal  teeth)  S.  Sd. 
Teleostei.       Chaca  (?),  sp.  S. 

?  (vertebra?.)  S.  Sd. 

2.    Eocene  (Inteateappean  and  Nummxtlitic). 

MAMMALIA.    Unoulata.    (perissodactyle  femur).  Punjab. 
(artiodactylc  astragalus)  Punjab. 
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EEPTILIA.  CaocoDiLiA. 
Cheloma. 

BATRACHIA.  Anotjra 

PISCES. Elasmobean- 
cnii. 

Teleostei. 

III. 

(teeth  and  vertebras)  Punjab. 
Hydraspis  leithii  (Carter  sp.)  Bombay. 
Oxyglossus  pusillus.    (Owen,  sp.)  Bombay. 

 (?)  sp.  Bombay. 

Myliobatis,    sp.   (Lyd.)  Punjab. 
Diodon  foleyi,  (Lyd.)  Ramri  I.  and  Pt.  Blair. 
Capitodus  indicus.    (Lyd.)  Punjab. 
?  (Cycloid  scales)  Nr.  Thayetmyo. 

SAUROZOIC  (MESOZOIC). 
1.    Cretaceous  Series. 

REPTILIA.    DiNOSAUKiA.    Megalosaurus,  sp.  (Lameta  and  Trichinopoli) 
Titanosaurus  blanfordi.  (Lyd.)  Lameta  gp. 

 indicus.    (Lyd.)  Lameta  gp. 
?    (unknown  reptile.)  Lameta  gp. 

Crocodilia.       (amphicaalian  sp.)  (Lyd.)  Siud. 
Chelonia.         ?  (plates.)  Lameta,  Rajamaheudri,  and  Siud. 
IcHTHTOSATTRlA.  Ichtliyosaurus  indicus.  (Lyd.)  Trichinopoli, 

PISCES.     Elasmobeanchii.    Corax  incisus.    (Eg.)  Trichinopoli. 

  pristodontus.     (Ag.)  Trichinopioli. 
Enchodus  serratus.    (Eg.)  Trichinopoli. 
Lamna  complanata.    (Eg.)  Trichinopoli. 

  sigmoides.    (Eg.)  Trichinoj^oli.   •  ■ 
Odontaspis  constrictus.  (Eg.)  Trichinopoli. 

  oxypeion.    (Eg.)  Trichinopoli. 
Otodus  basalis.    (Eg.)  Trichinopoli. 

 divergens.    (Eg.)  Trichinopoli. 
 marginatus.    (Eg.)  Trichinopoli. 
 minutus.    (Eg.)  Trichinopoli. 
 nanus.    (Eg.)  Trichinopoli. 
 semiplicatus.    (Eg.)  Trichinopoli. 

Oxyrhiua  triangularis.  (Eg.)  Trichinopoli. 

  sp.    (Stol.)  Trichinopoli. 
Ptychodus  latissimus.    (Ag.)  Trichinopoli. 

GrANOiDEi.  Pycnodus  (?),  sp.  (Stol.)  Trichinopoli. 
?  ?  (scales)  Lameta. 
?  ?  (scales)  Intratrappean.  Eajamahendri. 

2.    Jtjra-Teiassic  Series. 

EEPTILIA.     DiNOSATTRiA.  Ankistrodon  indicus  (Hux.)  Panchet  gp. 
Ceocodtlia.   (amphicselian  sp.)  (Lyd.)  Chari  gp. 
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EEPTILIA.    Ckocodilia.     Parasucbus,  sp,  (Hux.)  (hislopii.  MSS.) Maleri  gp. 

— —  ?  sp.  (Lyd.)  Denwa  gp. 

Lacebtilia.  Hypei'odapedon,  sp.  (Hux.)  Maleri  gp. 
DiCYNODON-   Dicynodon  orientalis.  (Hux.)  Pancliet  gp. 

TIA.  sp.  Panchet  gp. 
PliESIOSATJ- 

KiA.    Plesiosaiirus  indicus  (Lj^d.)  Umia.  gp. 
BATRACHIA.  Labteintho-  Brachyops  laticeps.  (Ow.)  Mangli.  gp. 

DONTIA.  Gonioglyptus  longrostris.  (Hux.)  Panchet  gp. 
Pachygonia  incurvata  (Hux.)  Panchet  gp. 
Archegosaurus  (?)    Bijori  gp. 

PISCES.  Dipnoi.         Ceratodus  hislopianus.  (Old.)  Maleri  gp. 
 hunterianus.  (Old.)  Maleri  gp. 
 virapa.    (Old.)  Maleri  gp. 

Ganoidei.     Dapedius  egertoni.    (Syk.)  Kota  gp. 
Lei)idotus  breviceps.    (Eg.)  Kota  gp. 
■  calcaratus.    (Eg.)  Kota  gp. 

 deccanensis.    (Eg.)  Kota  gp. 

IV. 

PISCES. Ganoidei. 

Elasmob- 
KANCHII. 

 longiceps.    (Eg.)  Kota  gp. 
  pacbylepis.     (Eg.)  Kota  gp. 

Tetragonolepis  analis.    (Eg.)  Kota  gp. 
■  oldhami.    (Eg.)  Kota  gp. 

 I'ugosus.    (Eg.)  Kota  gp. 
?        (Scales)  Sripermatur  gp.  Kota  gp. 

ICIITHYOZOIC  (PALiEOZOIC). 
1.  Carbgnifeeous. 

Sigmodus  dubius.  (Waag.) 
Poecilodus  paradoxus.  (Waag.) 
Psepbodus  indicus.  (Waag.) 
Helodopsis  elongata.  (Waag.) 

  abbreviata.  (Waag.) 
Psammodus,  sp. 

Salt-range. 
Salt  range, 

do. 
do. 
do. do. 

do. 

do. do. 

 ■  giganteus.  (Waag.)  do. 
Thaumatacanthus  blanfordi.  (Waag  )  do. 

Ahhrevidtions  used  in  the  above. 

Ag.  =  Agassiz  ;  Dav.  =  Davies  ;  Eg.  =  Egerton  ;  F.  and  C.  =  Fal- 
coner and  Cautley  ;  Gmel.  =  Gmelin  ;  Hux.  =  Huxley;  I.  =  Irawadi 

Petalorbyncus  indicus.  (Waag.) 
Xystracanthus  gracilis.  (Waag.) 

 major.  (Waag.) 
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(Irrawaddy)  valley,  Burma ;  J.  =  Jamna ;  Less  =  Lesson ;  Lyd.  = 
Lydekker;  M.  Ed.  =  Milne-Edwards;  Myr.  =  Herman  von  Meyer;  Old. 
=  Oldham  ;  Ovv.  =  Owen  ;  P.  =  Perim  Island,  gulf  of  Cambay  ;  Pent. 

=  Pentland  ;  P  :  G.  =  Pem-ganga  ;  Pet.  =  Petei's  ;  Pom.  =  Pomel ; 
Kiit.  =  Rutimeyer ;  S.  —  Siwaliks  (including  Punjab)  ;  Sd.  =  Sind ; 
Stol.  =  Stoliezka  ;  Sy.  =  Sylhet ;  Syk.  =  Sykes  ;  T.  =  Tibet ;  Theo.  = 
Theobald  ;  Waag.  =  Waagen. 

Conclusion. 

Li  the  foregoing  sketch  of  the  fossil  vertebrata  of  India,  but  few 
new  facts  have  been  recorded,  and,  indeed,  the  main  objects  in  penning  it  were 
the  hope,  firstly,  of  inducing  persons  interested  in  scientific  enquiries  to 
aid  us  in  our  endeavours  to  increase  our  knowledge  of  this  interesting 

branch  of  science,  and,  secondly,  of  making  one  of  those  landmarks,  so  neces- 
sary in  an  ever-increasing  subject  like  the  present,  from  whence  new 

advances  can  again  be  made.  With  regard  to  the  first  object,  it  may  be 
observed  that  District  Officers  in  India,  and  other  ofiicials,  in  the  course 
of  their  periodical  professional  tours  through  the  country,  have  far  greater 
opportunities  of  collecting  the  larger  and  more  conspicuous  fossils  than  can 
possibly  fall  to  the  lot  of  the  officers  of  the  Geological  Survey  of  India, 
who  are  few  in  number,  and  who,  for  years  together,  are  not  called  ujDon  to 
visit  many  parts  of  the  country.  To  all  who  have  opportunities  of  travelling 
through  unfrequented  parts  of  India  likely  to  contain  fossil  remains, 
the  appeal  is  here  made  for  assistance  in  our  endeavours  to  obtain  a  more 
complete  knowledge  of  the  fossil  vertebrata  of  India.  Any  fossils  sent 
to  the  Superintendent  of  the  Geological  Survey  of  India  (Calcutta)  will 
be  most  gratefully  received,  and,  after  comparison  or  description,  either 
returned  to  their  owners,  or,  if  presented,  carefully  preserved  in  the 
collection  of  the  Indian  Museum. 

Note. — Additions  to  this  paper  have  been  made  while  it  was  passing  through  the 
press,  bringing  it  up  to  date. 
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V. — Account  of  tlic  Verification  of  some  Standard  Weiglits  tvith  consi- 
derations on  Standard  Weights  in  general. — By  CoL.  J.  F.  Tennant, 

II.  E.,  F.  II.  S.,  Master  of  Her  Majesty  s  Mint. 

(Becd.  Jan.  5th;— Eead  Feb.  4tli,  1880.) 

When  I  i:rst  contemplated  the  verification  of  a  series  of  weights  from 
a  primary  standard,  I  had  little  information  as  to  procedure,  and  indeed 
I  have  till  now  had  little  as  to  details.  I  had  intended  in  this  paper  to  deal 
with  the  verification  of  a  whole  series  of  ounce  weights  ;  but  circumstances 
beyond  my  control  have  delayed  the  latter  portion,  and  I  think  that  probably 
this  shorter  paper  will  be  as  much  as  the  patience  of  my  readers  will  stand : 
in  it  are  described,  with  examples,  all  the  cases  I  shall  meet ;  while  the  ex- 

planations will,  I  trust,  enable  any  one  to  follow  my  procedure  and  some- 

how to  verify  any  other  set  of  weights.  This  end  being  gained,  the  delay 
of  the  paper  to  add  the  numerical  results  of  farther  work,  would  add  little 
to  its  popular,  or  even  scientific  value,  and  this  circumstance  has  induced 
me  to  offer  it  in  its  present  state  to  the  Asiatic  Society. 

I  am  aware  that  I  am  open  to  the  charge  of  excessive  (factitious) 
accuracy,  and  I  freely  admit  that  I  have  used  an  excessive  number  of 
decimal  places ;  but  the  number  was  originally  fixed  by  the  fact  that  it  caused 
no  trouble  and  saved  thought.  The  difference  between  the  trouble  of 
dealing  with  5  or  6  figures  and  4  with  an  arithmometer  is,  in  my  case,  more 
than  compensated  by  the  absence  of  the  absolute  necessity  of  watching 
the  increase  of  the  last  figure :  and  too,  I  had  not,  till  I  had  gone  some 
way  with  these  weighings,  so  clear  an  idea  of  the  probable  errors  as  I  now 
have.  The  systematic  calculation  of  these  is,  so  far  as  I  know,  new  : 
it  has  taught  me  much,  and  guided  me  where  I  might  have  gone  wrong. 
1  think  that  it  should  always  be  carried  out  ;  but  of  course,  the  foundation 

of  the  calculation — the  estimation  of  the  probable  error  of  one  comparison, 
will  not  commend  itself  to  all  men  : — tliose  who  in  other  respects  may 
follow  my  procedure  may  prefer  a  diiferent  course  in  this,  and,  when  the 
system  of  weighmcnt  is  different,  this  datum  must  be  determined  in  a  cor- 

respondingly different  manner.  Even  then,  I  hope,  that  the  conclusions 
I  have  come  to  may  have  their  use,  for  the  evidence  they  offer  of  the  rapid 
accumulation  of  error  in  multiplying  from  a  small  primary  standard,  is  quite 
indeiJcndent  of  the  amount  ascribed  to  the  error  of  one  comparison. 

I  have  added  the  Tables  requisite  in  reducing  the  comj^arison  of  weights 
of  varying  density  and  in  determining  specific  gravity.    These  are  deduced 
from  the  same  data  precisely  as  those  used  in  the  British  Standajxls  Depart- 

ment, but  I  have  employed  Fahrenheit's  thermometer,  the  English  inch,  and 
G 
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the  English  grain,  because,  to  me,  those  units  were  more  accessible  (as  they 
will  be  to  most  readers  of  the  English  language)  and  not  because  I  prefer 
them.  I  have  thought  that  it  was  more  important  to  avoid  conversions 
of  the  data  before  using  them  than  to  adhere  to  general  considerations ; 
just  as  (with  the  late  Warden  of  the  Standards)  I  have  preferred  uniformity 
of  data  for  reduction ;  rather  than  a  possible  scientific  accuracy,  which  is, 
after  all,  not  demonstrably  gained. 

Section  I. —  On  Weights. 
In  May  1879,  I  received  from  England  a  set  of  Bullion  Weights  of 

gilt  bronze,  with  their  errors  on  the  Commercial  Standard  of  England 

roughly  given,  and  a  Troy  Ounce  of  Platinum-iridium,  with  its  error  in  va- 
cuo in  terras  of  the  Parliamentary  Standard  Pound  PS.  I  at  the  same 

time  received  a  set  of  Metric  Weights  of  Platinum-iridium  from  100  grammes 

to  one  milligram,  with  their  errors  in  tei'ms  of  the  Kilogramme  des  Archives, 
which  is  the  Normal  Standard  weight  of  France.  My  paper  here  will  be 
confined  to  dealing  with  some  of  the  Bullion  Weights :  and  it  will  be  neces- 

sary in  order  to  understand  the  procedure  I  follow,  and  also  the  scientific 
principles  of  weighing,  that  I  should  give  an  account  of  the  English 
system  of  weights. 

Ordinary  weights  are  made  of  brass,  iron,  or  some  other  cheap  metal, 
but  all  these  are  liable  to  oxidation,  and  thus  none  of  these  metals  is  suitable 
for  a  Standard.  The  metal  chosen  for  the  English  Standard  was  platinum, 
which  is  nearly  indestructible.  Since  then  it  has  been  found  that,  whereas 
platinum  is  soft,  an  alloy  with  iridium  is  hard,  has  the  other  advantages 
of  platinum,  and  can  be  made  with  sufBcient  readiness  for  the  purpose 
required  :  this  alloy  is  used  in  my  Primary  Standards  as  it  is  in  the  European 
Standards  now  being  made  in  Paris.  The  use  of  such  substances  for 
Standard  Weights,  however,  leads  to  some  complication  :  these  metals  are 
heavy ;  while  the  metals  and  alloys  ordinarily  used  are  comparatively  light. 
Now  the  weight  of  a  body  in  air  is  different  from  its  weight  in  vacuo  by 
the  weight  of  the  air  displaced,  and  this  varies  with  the  state  of  the  atmos- 

phere :  consequently  the  relative  weight  of  a  pound  of  brass  and  one 
of  platinum,  which  are  alike  in  vacuo,  will,  in  air,  be  found  to  vary  con- 

tinually relatively  to  each  other.  In  order  to  avoid  the  inconvenience  of 
this,  it  has  been  found  desirable  that  the  Commercial  Standard  should  be 
of  brass  or  bronze  ;  both  of  which,  having  nearly  the  same  density  as  the 
metals  used  in  ordinary  weights,  will  show  the  same  differences  at  all  times 
and  places,  with  sufficient  accuracy  for  commercial  purposes ;  and  which, 
moreover,  are  cheap  enough  to  allow  of  the  weights  of  all  sizes  being  made 
of  them.  For  general  Standard  purposes,  weights  are  now  made  of  gilt 
bronze,  the  gilding  preserving  them  to  a  great  extent  from  changing  by 
oxidation. 



1880.] J.  F.  Teiinant — On  Standnrd  Wciglrts. 43 

As  the  Parliamentary  Standard  o£  England  P  S.  has  its  true  weight 

in  vacuo,*  the  first  impression  would  be,  that  the  Commercial  Standard  in 
ordinary  air  should  weigh  the  same  as  P  S.  in  vacuo  :  but  this  has  not  been 
the  practical  solution.  When  the  Houses  of  Parliament  were  destroyed  in 
1834,  the  English  standards  were  destroyed  in  them,  and  the  new  Standard 
was  meant  to  be  a  restoration  of  the  old  one.  Now  the  old  Standard 

was  a  brass  Troy  Pound  made  in  1758,  of  which  there  were  a  variety  of 
copies  more  or  less  accurate.  On  the  evidence  from  these,  and  some  other 
sources,  was  determined  the  difference  between  the  lost  pound  and  a  piece 
of  platinum,  both  taken  in  vacuo.  Then  (the  Government  of  the  day 
having  determined  that  the  new  Standard  should  represent  the  Avoirdupois, 
and  not  the  Troy  Pound  as  before),  a  second  piece  of  Platinum  P  S.  was 
made  which  should  weigh  very  nearly  7000  such  grains  as  those  of  which 
the  destroyed  Pound  (U)  contained  5,760,  both  being  taken  in  vacuo,  and  it 
is  believed  that  the  result  was  accurate  to  a  very  small  fraction  of  a  grain, 
thanks  to  the  great  labours  of  Professor  Miller.  In  reverting  to  the 
Commercial  Pound,  that  would  be  7,000  grains  of  which  U  weighed  5,760, 
both  taken  in  air,  and  then,  as  the  density  of  the  new  commercial  Pound 
was  very  close  to  that  of  U,  all  sensible  uncertainty  arising  from  the  de- 

struction of  U  and  the  impossibility  of  knowing  its  exact  density  would 
vanish. 

Professor  Miller  found  the  Platinum  Pound  P  S.  to  be  7000-00093 
grains  of  U  both  weighed  in  vacuo,  and  by  Act  of  Parliament,  this  was 
declared  to  be  the  true  standard  of  weight,  and  that  one  grain  should  be  a 

seven-thousandth  part  of  it.  The  Commercial  Pound  W  was  an  imaginary 

Pound,  supposed  to  be  made  of  brass  of  a  density  of  8'15034,  which  was 
what  Professor  Miller  estimated  as  the  density  of  the  lost  Pound  U. 
Though  the  standard  in  vacuo  was  changed,  as  above,  by  a  minute  quan- 

tity, it  would  have  been  wrong  to  change  the  weight  of  W  in  air.  In 
order  then  that  its  weight  in  vacuo  should  become  that  of  the  Pound  P  S., 
it  became  necessary  to  suppose  that  this  weight  in  vacuof,  and  consequently 

its  density,  were  changed,  and  to  ascribe  to  it  a  new  density  of  8'1430. 
The  present  definition  of  the  English  Commercial  Pound  then  is — 

*  I  have  followed  the  wording  of  my  predecessors,  hut  I  should  prefer  to  call  the 
"  iveight  in  vacuo"  the  Mass,"  and  restrict  the  term  "  ̂mV/Zii!"  to  the  ajiparent  force 
exercised.  If  this  distinction  were  made,  the  questions  involved  would  be  much  clearer. 
The  Parliamentary  Standard  has  been  treated  as  one  of  Mass ;  hence  two  of  the  gilt 
secondary  standards,  each  of  the  same  Mass  as  P.  S.,  wiU  not  have  ordinarily  the  same 
weight,  unless  they  havo  the  same  specific  gravity. 

t  The  weight  in  vacuo  was  7000  grains  of  U,  and  in  consequence  of  the  Act  of 
Parliament  it  became  necessaiy  that  it  should  bo  the  same  as  that  of  P  S.  or  7OUO-O0093 
grains  of  U. 
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The  weight  in  standard  air  of  a  piece  of  brass  whose  weight  in  vacuo 

is  the  same  as  that  ot"  P  S.,  and  whose  density,  conipared  with  that  of  water 
at  its  maximum  density  (the  brass  being  at  the  freezing  point),  is  8"14!30. 

If  we  know  the  value  of  a  weight  in  terms  of  P  S  ,  we  shall  be  able 
to  find  its  value  in  terms  of  W  by  adding  the  weight  of  air  displaced  by 
the  same  weight  of  brass  similar  to  that  of  which  W  is  supposed  to  be  made, 
and  deducting  that  actually  displaced  by  the  weight  to  be  determined. 

The  Standard  Platinum-Iridium  ounce  sent  me  is  certified  to  weigh  (in 

vacuo)  479'95979  grains  in  terms  of  P  S.,  and  the  density  has  been  assumed 
as  21414,  which  is  that  of  the  100  gramme  weight.  In  English  Standard 

Air  its  weight  is  given  as  480'00502  grains,  but  that  datum  is  useless  for 
purposes  of  reference.  It  is  called  E  I  in  the  books  of  the  Standards 
Office  in  London,  and  I  propose  to  retain  this  name. 

The  ounce  weight  of  the  bullion  set  was  certified  to  weigh  480'00145 
grains  in  vacuo  in  terms  of  P  S.  and  480-00203  grains  in  English  Standard 
Air  in  terms  of  W. 

The  following  matter  must  be  borne  in  mind  in  order  that  the 
jDrocedure  in  my  weighments  may  be  understood  : 
The  sign  =  means  that  the  weights  on  each  side  of  it  are  equal  in 

vacuo. 

The  sign  =  means  that  these  are  equal  in  air  at  the  time ;  and,  in  the  case 
of  Commercial  Weights,  that  they  are  sufliciently  equal 
for  practical  purposes  at  all  times. 

The  sign  ̂   means  that  the  weights  on  each  side  being  in  the  respective 
pans  of  the  balance  there  would  be  equilibrium.  When  no 
division  of  the  scale  is  mentioned  as  the  resting  point,  it 
is  assumed  to  be  10  for  Oertling  No.  1  and  15  for  Oertling 
No.  2. 

On  is  one  of  the  set  of  Gilt  Bullion  Weights — the  subscript  number  denotes 
its  nominal  value  in  Troy  ounces. 

Pn  is  one  of  a  set  of  grain  weights  which  have  been  used  for  small  quan- 
tities, and  n  is  the  number  of  grains  nominally  :  all  weights 

not  less  than  1  grain  are  of  platinum  and  have  been  cleaned 

by  incandescence  in  a  spirit-lamp.    The  tenths  of  grains 
are  of  aluminum  and  the  hundreths  of  uncertain  material, 

and       are  two  riders  (approxinately  of  one-tenth  of  a  grain  each)  used 
with  the  balance  Oertling  No.  1. 

The  Tables  I  have  used  in  my  reductions  have  been  calculated  by  my- 
self to  the  units  of  the  Barometer  and  Thermometer  scales  commonly 

used  in  England,  and  which  it  was  most  easy  for  me  to  refer  to.  That 
for  the  density  of  air,  has  been  calculated  from  the  formula  given  by  Pro- 

fessor Miller,  in  his  paper  in  the  Philosojjhical  Transactions,  with  the  ueces- 
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sary  changes  for  units,  and  for  tlie  position  of  Her  Majesty's  Mint  at 
Calcutta.  The  density  of  water  has  been  calculated  from  a  formula  similar 

to  Professor  Miller's  ;  but  with  the  constants  deduced  from  the  new  Tables 
of  the  British  Standards  Office.  The  otlier  Tables,  for  the  expansion  of 
metals,  are  deduced  from  the  same  data  as  those  of  Professor  Miller,  but  the 
form  makes  them  more  compact  and  convenient  without  any  loss  of  accu- 

racy.   All  will  be  found  at  the  end. 

Section  II. — The  Balances. 

OertUng  Xo.  1  is  a  chemical  balance  by  Oertling  with  a  beam  365 

m.  m.  (14'56  inches)  between  the  extreme  knife  edges.  The  principal 
knife  edge  is  28  m.  m.  (I'l  inches)  long  and  the  smaller  ones  16  5  m.  m. 
or  0'65  inches  ;  all  are  of  agate  resting  on  agate  planes.  The  beam  is 
divided  for  the  use  of  riders,  and  I  have  satisfied  myself  that  the  divisions 
are  sufficiently  accurate  for  this  purpose.  The  scale  is  placed  on  the  lower 
part  of  the  pillar,  and  is  read  by  a  long  index  attached  to  the  centre  of  the 
beam :  this  is  in  my  opinion,  the  best  arrangement. 

OertUncj  No.  2  is  a  balance  whose  beam  cai-ries  knife  edges  404  m.  m 

(15"9  inches)  apart.  The  central  knife  edge  is  38'4  m.  m  {1^  inches) 
long  and  those  at  the  ends,  22  m.  m  or  0-87  inches.  They  are  all  of 
agate  and  rest  on  agate  planes.  The  beam  is  very  strong,  and  divided  with 
sufficient  accuracy  for  the  use  of  a  rider.  There  is  an  index  of  soft  iron 

at  each  end  of  the  beam  to  read  an  ivory  scale.  The  left  scale  had  very 
fine  graduations  and  appeared  to  me  useless.  I  have  substituted  a  better 
one  and  removed  the  right  scale. 

Section  III. — Density  of  O  Set  of  Weights. 

In  order  to  compare  Oi  with  EI  it  is  necessary  to  have  a  density  of 
Oj :  I  have  determined  that  of  Og  and  assumed  it  to  be  the  same  as  that 
of  0,  and  of  the  other  O  weights. 

It  appears  from  the  papers  received  from  the  Standards  Office  that 
Og  =  3  Troy  ounces  =  1440  grains  with  sufficient  accuracy  for  this 

purpose,  its  exact  value  will  be  seen  later. 
On  July  4th  1879,  the  balance  Oertling  No.  1  having  been  prepared 

for  taking  specific  gravities,  and  a  platinum  hook,  intended  to  support  Og 
in  water,  having  been  hung  by  a  fine  wire  of  platinum  so  as  to  be  immersed 

in  distilled  water  ;  Og  was  placed  in  the  pan  in  aii-,  and  counterlialanced 
with  weights.  Og  being  then  placed  in  the  hook,  and  all  air  bubbles  care- 

fully removed,  it  was  found  that ;  X  being  about  1490-2  grains: 
X  ̂   Og  in  water  (temp.  =  84°.  1)  +  hook  &c.  in  water  +  (O.g  + 

0.^,1    +    0.y,|-   +  0.||„.i)  in  air  +  4.   ̂    at  10-02  divisions  of  the  scale — 
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X  =;i=  O3  in  ail-  +  hook  &c.  in  water  +  2'72  — ^  at    10'02  divisions. 

then,  removing  O3  froua  water,  carefully  drying  it,  and  phicing  it  in  the 
pan,  I  found  after  adding  180  minims  of  water 

10 

Hence  the  loss  of  weight  apparently  =  O.3  +  O.q^  +  O.qoj  +  0.qq_j  + 

My  approximate  calculations  gave  me  the  sum  of  the  above  four 

weights  as  167'5l!00  grains,  and  the  value  of  the  rider  is  approximately  -ji^th 
of  a  grain,  the  difference  from  the  true  value  being  negligible.  Hence  the 

loss  of  weight  between  air  and  water  was  167'5528  grains,  and,  though  I 
did  not  observe  the  Barometer,  it  may  be  considered  as  29"46,  and  the  tem- 

perature 87°-5;  this  gives  A  O3  =  8-5649. 
Again  on  July  7th,  I  found  in  the  same  way. 

(A)  X  +  5       =^  ̂ 3  in  water  +  hook  &c.  in  water 

+  167-54!  grains  +  3  ̂  at  13  30  Div. 
R 

(B)  X  +  5       ~  water  +  hook  &c,  in  water 

+  167-51  grains  +  6  ̂   at4'72  Div. J 
and,  after  adding  169  minims  of  water. 
R  P 

(C)  X  +  5  — ̂   ̂  O3  in  air  +  hook  &c.  in  water  +  7  ̂   at  14-80  Div, 
Bar.  29° -445. 

Temp, 

water  84  25  F. 

R  R 

(D)  X  +  5  y-i  =ii=  O3  in  air  +  hook  &c.  in  water  +  9  -j^  at  8-35  Div. 

Temp.  85°'7F. Hence  by  interpolating  between  (A)  and  (B) 

X  +  5  ̂      O3  in  water  +  hook  &c.  in  water 

4-  167-54  o-rs  4- 4-1 4,       I  Temperatures 
+  ib/04gis. +4  14—  I  WaterS4°-25F. 

and  from  (C)  and  (D)  V   Aii-  85-7 R  T? 
X  +  5-^  =^03  +  hook  &c.  in  water  +  8-49 10  10  J 

m. 

Bar.  29-445 

Thus  the  loss  of  weight  was  apparently  167-4965  grains,  and  A  O3  =  8-5676. 
Giving  this  last  result  triple  weight,  on  account  of  better  observing,  we  have 

as  a  mean  ;  A  O3  =  8-5669  :  which  may  be  considered  the  density'  for  all 
the  weights  of  this  set  ;  and  which  will  not  be  altered  by  the  true  values  of 
the  weights  used,  being  substituted  for  the  approximate  ones. 
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Section  IV. — System  of  Weif/Jiments. 
I  have  adopted  a  uniform  sy.stem  of  weigbment  for  comparing  the 

weights.  Some  years  ago  I  made  a  considerable  number  of  experiments 
on  the  species  of  errors  which  occurred  in  practice,  and  the  present  system  is 
the  outcome  :  there  have  been  minute  deviations,  but  in  all  material  points  tlie 
procedure  has  been  uniformly  followed,  and  I  think  it  has  been  successful 
in  eliminating  all  progressive  errors.  The  principal  of  these  is  the  ten- 

dency of  the  arms  of  the  balance  to  expand  unequally  with  temperature, 
but  there  are  otliers  which  have  occasionally  been  found.  I  annex  specimens 
of  the  form  I  have  used  iu  work. 

The  weights  to  be  compared  being  placed  in  the  pans,  a  preponderance 
is  given  to  one  side  of  the  balance  ;  so  as  to  make  the  resting  point,  when 
tlie  wliole  is  in  equilibrium,  lie  on  one  side  of  the  centre  point ;  yet  so  slightly, 
that  the  weight  used  to  get  the  value  of  the  scale,  shall  deflect  the  resting 
point  to  the  other  side.  In  the  first  example  with  Oertling  No.  1,  it  will 
be  seen,  that  with  EI  in  the  left  pan  and  Oj  in  the  right,  the  Right  Eider 

was  placed  at  1'2  of  the  beam  scale ;  in  this  state  the  index  had  its 

resting  point  at  7'54  divisions  (10  being  the  middle).  Then  the  weight 
T-Qi  was  added  to  the  left  side  and  the  resting  j^oint  became  15 '81  Div. 
Each  resting  point  is  deduced  from  4  readings,  two  low  and  l^,  and 

two  high  k-^  and  //g.  The  beam  having  been  carefully  released,  the 
first  excursion  outvvards,  and  the  return  towards  the  scale  centre,  are  neglec- 

ted ;  and  the  next  four  readings  of  the  extremes  of  oscillation  taken.  The 
first  reading  will  thus  usually  be  low,  if  the  resting  point  below  ;  and  high, 
if  that  be  high  :  but,  when  signs  of  irregularity  occur,  this  may  not  be  the 
case,  as  I  have  always,  in  such  cases,  freely  omitted  readings  till  the  oscillations 

have  become  regular.  Then,  supposing  a  low  reading  first,  ̂ "^  and 

— ~  would  be  readings  of  the  resting  points,  and  the  sums  in  the  nu- 

merators have  been  rapidly  formed  separately  during  the  work,  added,  and 

divided  by  8.    This  has  been  afterwards  checked  by  ^  ̂'^^  ' 
of  course,  when  h  comes  first,  the  h's  take  the  place  of  the  I's  in  these 
formulic,  and  vice  versa. 

We  thus  have  two  "2}artial  weighnents'^ 

EI  =2=  Oj  +  1-2        at  7-54  divisions  and 

EI  +  P.oi  ̂   Oi  +  1-2  ̂   at  15-81  divisions 
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from  which  I  get,  by  interpolation,  as  a  result  of  the  "  weighnent'" 

EI  ̂   0,  +  1-2  i  -  P.,,-  Ig-orO,  +  1-2  ̂ -0-297  P,, 
The  second  weighment  is  made  after  the  weights  are  interchanged  in 

the  pans  and  the  result  deduced  the  same  way.    These  together  make  one 

"  comparison and  then  a  second  comparison  is  made,  every  operation  being 
followed,  but  precisely  in  the  reverse  order,  to  make  a  "  complete  compari- 

son'''   The  result  of  the  four  equations  when  summed  is 
4  EI  =  4  0i  +  0-191  P.Qi  or 
EI  =     Oi  +  O  04775  P.Qi 

The  interpolations  are  made  with  sufficient  accuracy  with  a  slide 
rule. 

In  all  the  comparisons  of  the  0  set  and  P  set,  except  those  of  EI 
with  0^,  which  were  made  with  the  balance  Oertling  No.  1,  I  have  used 
one  of  the  riders  (the  right)  to  add  a  constant  weight  to  one  side  and 
the  other  in  variable  positions.  Assuming  that  the  rider  can  be  accurately 
placed  on  the  divisions,  and  that  these  are  sufficiently  accurate,  it  seems 
to  me  that  I  may  safely  use  the  rider  in  this  way,  and  that  the  error  of 
determination  of  the  weight  of  the  rider  will  thus  be  of  less  importance 
than  that  of  a  small  weight. 

In  the  case  of  the  very  small  weights  I  have  added  the  weight  Poj^  to 

one  pan,  and  P^*  to  the  other,  in  order  to  steady  them,  with  great  ad- 
vantage. 

Sectioit  V. — Determination  of  O-^,  in  terms  of  the  English 
Commercial  Pound 

I  have  before  mentioned  that  I  have  received  as  a  Standard  a  Troy 
ounce  of  Platinum-Iridium,  whose  weight  in  terms  of  the  Parliamentary 
Standard  Pound  P  S.  is  47995979  grains  of  PS.;  and  I  have  explained 
the  relations  between  the  English  Standard  Pound  and  the  commercial 
Pound.  In  order  that  I  may  determine  the  errors  of  the  Bullion  set  of 
Weights,  it  is  necessary  that  I  should  determine  0^  in  terms  of  the  English 
Commercial  Pound  :  I  have  it  is  true  the  determination  made  in  London, 
but  it  is  necessary  to  verify  this,  not  only  to  make  the  standard  of  weight 
now,  identical  with  that  I  should  get  again,  but  also  because  the  gilt 
weights  may  have  slightly  changed  in  the  long  voyage. 

The  Barometer  I  have  used  is  an  Aneroid  Barometer  by  Brown- 
ing, which  I  have  found  give  corrected  Barometer  readings  witlaout 

sensible  error.  I  have,  except  in  the  first  comparison,  used  two  Ther- 
mometers which  were  examined  for  me  some  years  ago  at  Kew,  and 

whose  zero  point  I  have  recently  re-determiiied :  these  were  suspended  in 
the  balance  case  of  Oertling  No,  1,  so  as  to  hang  about  half  way  between 
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the  ])il]ar  carrying  the  central  plane,  and  the  suspensions  of  the  scale  pans. 
The  Humidity  has  been  deduced  from  a  new  Masons  Hygrometer  :  I  have 
not  the  errors  of  its  Thermometers,  but  they  are  modern,  and  not  likely  to 
have  any  producing  sensible  corrections  to  my  result. 

The  following  is  a  specimen  of  computation  for  the  comparison  of  EI 
and  Oj  which  is  entered  in  the  type  form  ;  in  it,  v  EI  =  volume  of  water 

at  its  greatest  density  which  is  displaced  by  EI  at  32°.  F. 

.    ,      ̂   tvt.  EI       479-95979         „    ̂   , 
It  therefore  =  =  =  [1-35051] 

....      ^       479-997G0  „,o.m 
similarly  v  0,  =  -7-^77^^  =  [1-74842] 

May  24th,  1879  a.  m. 
Commenced  at  6h.  48  m.  Ended  at  7h.  33  m. 

Dry  Bulb  85°  9  F.  Dry  Bulb  85  4 
Wet  do.  810),.         rv     ■  Wet  do.   80-1  ■)  ™  .  f  Vapour  Tension    /  Vapour  Tension 

Diff.   493  5-3) 
0  960  in. 

o  in- 
Mean  of  Thermometers  85-5      Mean  Eed.  Barotneter  29-605 

Correction   OOO    0189(0-993 +  0960)  =0-369 

Mean   Temperature      85  50  h.  =  29  236  log  — 146592 
log  At  (Tab  I.)  5-59005 

7-05597    705597 

log  y  EI           1-35051  log  y  Oj  ...  1-74842 
(Tab.  III.)  log  (1  +  E  Ft)  0-00035  (Tab.  III.)  log  (1  +  E  Bt)  . . .  0  00066 

AirdisplaccdbyEI  )  j     ̂   g.^^^gg  Air  ̂ ispW  by  O,  )  ^ 
=  ()'02,ji>li  grs.  )    °  =  O  ODobol  grs.  j  ° 

grains. Weight  EI  in  Vacuo  =  479  95979  of  P  S. 

Air  displaced  =  —  0-025517 

EI  =  479-934273 

Airdisplacedby  Oi=  +  0-063834 

Oi  =  EI    —  0-000475-* 

Oi  =  479-907632 

*  In  sccliun  IV,  I  found  EI  =  Oj  +  0-il7d  V.„i  and  (Sec.  YI)  T.^  =  0-009917  gniins. 
7 
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Abstract  of  Comparisons. 

1879  May  24,    0^  =  479-997632  P  S.  grain. 

„  28,    „  -997489  „ 

30,     „  -996732 

81,     „  -997266 
„    June   1,     „  -996911 

Mean  0^  =  479  997206  ±  0  0001 15  P  S.  grains. 

I  have  received,  from  the  Meteorological  Reporter  to  the  Government 

of  Bengal,  the  following  mean  data  for  Calcutta  which  I  take  as  the  defini- 
tion of  Standard  Air 

in. 
Eeduced  Barometer,...  29787  \ 

o  f  whence  A  Ag 
Temperature,  79'0  F.  {   =  7  06510. 

Humidity,   0-76 percent.  / 
Hence  I  have  weight  of        =    479  997206  grains  of  P  S. 

Deduct  displaced  Standard  Air  =  —  0-065178 
Add  Standard  Air  for  ̂ s^W  =  +  0-068571 

Oj  =    480-000599  grains  of  English  Com-  mercial  Pound. 

This  value  differs  slightly  from  that  sent  me  and  which  I  have  quoted 
before. 

Sectiok  VI. — On  the  determination  of  ilie  errors  of  single  loeiglits. 
In  the  interval  hetweeu  Oj  and  O^q  there  are,  in  all  English  bullion  sets, 

■weights  O5,  O4,  O3,  and  Og ;  so  between  O^o  and  Ojoo  come  O30  OgQ  O^^ 
and  O5Q,  and  so  on. 

Between  these  weights  we  may  make  comparisons  giving  the  following 

equations  : 
s  O5  +  O4  +  Oi  +      ±  e  («) 

=  05  +  O3  +  O3  +  ̂ '1  ±  e  (S) 
=  O4  +  O3  +  Oo  +  Oi  +  x\  ±  e  {e) 

O5  =  O4  +  +      ±6         e  being  the  p.  e,  of  one  com- 
05  =  03  +  03.        +  iTg  +  e  [parison. 
0^  =  03  +  01  +      +  e 

03  =  00  +  01  +  a-j  +  e  _ 
Hence  we  have  Oo  =  2  O^  +  a:-^  —      +  Xc,  ±  &  \/ 8 

03  =  3  Oj  +  A'5  +  x^  —  jfg  +  x„  ±  e  \/4 

04  =  4  Oi  +  a?5  +  2x^  —  a?3  +  0-3  ±  e  <\/7 

05  =  5  Oj  +  Xr,  +  2x^  —      +  2.^2  ±  e  \/Io 
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^  =  10  Oj  +  S^Tj  +  4a^4  —  2xj^  +  3a;3  +  ̂ 1  ±  e  v^34  from  («) 

j  s  10  Oi  +  2.r5  +  —  3a?3  +  4vr2  +  cc{  ±  e  v/46  from  {h) 

C  s  10  Oi  +  2^5  +  4^,j^  —  SiPg  +  Sit^o  +  x{'  ±  e  \/39  from  (c) 
which  equations  give  the  ascending  series ;  and  it  is  important  to  note,  that 
if  the  probable  error  of  the  observations  be  alike,  there  is  a  disadvantage  in 
using  any  comparison  but  («),  and  that  even  if  (h)  and  (c)  be  observed  as 
checks,  they  should  not  be  used  in  computing,  as  they  will  lower  the  weight 
of  OjQ,  on  the  accuracy  of  which  we  are  dependent  for  continuing  the  up- 

ward series ;  thus  the  mean  value  of  O-y^  from  (a)  and  (c)  will  be 

Ojo  =  10  Oj  +  i  (4^x^  +  4iX^  —       +  BiCg  +  x-^^  +  x{')  ±  e  -s/^- 
and  if  the  series  (J))  had  been  involved  the  loss  of  probable  accuracy  would 

have  been  greater. 

Next  as  to  descending/  or  decreasinj  series  from  TF^q. 
1st.    Descending  through  (a) 

O,  =  ̂ 0,0  +  fl^Zf^  ±  e  V'lT 

O,.  =  ̂          +       (2^5  +  4.r,  —  2x,  —  2x,  —  4^x,)  ±  e 

O3  =  +  ̂   (4.r,  —  2x.,  —  4.^3  +    X,—  Sx,)  ±  e 

O,  =  -3^  0,0  —  -jiy  (4^,  —  2x,.  +  Gx,  —  4^,  +  2x,)  ±  e  s/iT 

Oi  =  To  0,0  —  T&  (2iP6  +  4<iP,.  —  2^3  +        H-    x^)  ±  e  -s/liT 
Again  descending  through  (5) 

O5  s  -5^0,0  +  i(^3  -^lO  ±  e 

O,  =      0,0  +  ̂ 0  (2^5  +  4^4.  +        —       —  4.r,0  ±  e  ViT 

O3  =  -rV  0,0  +  iV  (4^5  —  2^,  —  ̂ 3  —  2^,  —  3a^')  ±  e 

O,  =  T%  0,0  —      (4^5  —  2.-^.,.  +  4.^3  —  2x,  +  2*-,')  ±  e  . 

O,  =      0,0  —  1^  (2^^%  +  4^',  —3^3  +  4^',  +   ̂ ,0  ±  e  -^/^ 
Also  descending  through  (c) 

.r,  +  .r.,  —  x"  ,  
O,  =      0,0  +   ^  ̂   ±  e 

O,  =  ̂   0,0  +      (2a;,  +  4^.,.  +  2.^3  —  2x^  —  4^,")  ±  e  s/'^ 
O3  =      0,0  +       (4^5  —  2.t;,  -   0:3  +    .r,  —  3^,")  ±  e 

O,  =      0,0  —      (4;i^5  —  2:r,  +  40:3  —  4.r,  +  2.^,")  ±  e  s/ ̂  

O,  =  tV  0,0  —  To  (2^*'5  +  4.-r^  —  ̂^-^3  +         +    x^')  ±  e 
If  we  were  to  be  guided  here  by  the  same  consideration  as  before  we 

should  absolutely  prefer  the  use  of  series  («)  alone,  but  it  is  easy  to  see, 
that  as  the  probable  error  of  0,  involves  only  Jg-  of  that  of  0,o;  the 
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determination  of  its  weight  will  be  almost  entirely  dejiendent  on  the  error 

generated  in  the  comparisons  of  the  group*  of  the  series,  and  not  on  that 
derived  from  the  starting  weight :  this  renders  the  choice  less  important. 

As  a  matter  of  fact  I  have  worked  both  through  («)  and  {h)  taking 
the  meau  result  and  in  this  case. 

O5  =  IT)  0x0  +  i  (^3  +  ̂ 2  +  *\  +  ̂ lO  +  e  -v/fl" 

O3  =  +  2V  (8^5 —^'^-1. —  5^3  —  x^  —  ̂ x^—^x^')  +  e 

=  T%0,o  —  J^(8^,— 4^,  +I0x^  —  Qx^  +2x^  +2x/)  ±  e  v^ff" 

My  choice  was  a  matter  of  accident,  but  it  turns  out  that  the  smn  of 

the  squares  of  the  j^i'obable  errors  of  all  the  deduced  weights  is  less  than  for 
any  one  of  the  single  series. 

The  other  system  of  weights,  which  I  have  in  this  paper  slightly  to 

deal  with,  is  what  I  shall  call  the  "  English  grain  system."  In  it  the  weiglits 
interpolated  between  10  and  1  are  6,  3  and  2.  Thus  starting  from  either 
end  of  the  decad  there  are  four  weights  to  be  derived ;  but  among  these 

"weights  alone,  only  three  equations  can  be  obtained. 
P,,  =  P,  +  P3  +  P,  + 
P,    =  P3  +  P^  +  P^  +  X, 

P3      =   Pg    +    Pi  +  ̂ 3- 

To  make  a  definite  resect  the  best  plan  is  to  use  a  second  P^  called 

Pj':  P.  1  +  P. 3  +  P.j  from  the  next  lower  decad  height  be  used  but  the 
equations  would  not  be  independent  for  the  separate  decads. 

P,  =  Pi  +  P/  +  and  P,  =  P/  +  X, 
and  we  now  have  5  equations  to  determine  5  quantities,  and  the  result  is 
definite.  Of  course  by  substituting  P\  for  P^ ,  we  can  get  3  more  equations 
like  the  first  three,  but  the  labour  would  be  increased,  and  the  result  would 
still  be  definite,  though  slightly  more  accurate,  especially  as  regards  the 

spare  weight  P^'. 

From  the  equations  we  have ;  in  ascending  (increasing  weights) 

Pi'=Pi-x,  ±e.  _ 
P2  =  2  P,  —  a,-,  +       ±  e  s/2 

P3  =  3  Pi  —  X,  +  ic^,  +  X3  ±  e  v/3 

•  I  use  the  term  decad  to  include  tlie  -weights  from  O'l  to  1,  or  from  1  to  10,  &c., 
the  last  being  ten  times  the  first ;  and  a  groiq)  of  equations  consists  of  those  connecting 
the  weights  of  a  decad. 
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P„  =  6  Pi  —        +  "Ix,,  +  «3  +  x.^  ±  e  v/lO 

'=  10  P,  —  3i<;,  +  3a;,  +  1x^  +  x^  +       ±  e  \/ 24.. 
While  descending,  we  have 

Po  =  T^o  Pio  —  iV  (2^0  -  2*'.  +        -        +  6^  J  ±  e  ̂/fT 

P3  =  x%  Pio  —  TO        -  ̂ 4  —  4^3  +         +  ±  c  V^-^ij^ 
P.  =  T%  Pxo  -  1^0  (-1^5  -        +         +  2*'3  +  2*- J  ±  e 

Pi  =  tV  Pio  +  TO  (3^-5  —  3«^,,  —  2x3  -      -  a;  J  ±  e  y/f^ 

Pi'=  T^  Pio  —  1^  (7^5  +  3^,  +  2^3  +       +        ±  e  v% 

Section  VII. 

I  now  proceed  to  the  determination  of  the  actual  values  of  the  weights 
below  Oi,  and  of  the  P  set,  in  commercial  grains.  The  equations  have  all 

been  determined  in  terms  of  the  I'ider  R,,  in  the  balance  Oertling  No.  1,  and 
they  are  given  in  this  way.  Of  coiirse  the  whole  of  the  computations  were 
made  with  this  unknown  factor,  but  it  has  been  determined  (see  page  56) 
and  the  value  has  been  substituted  in  the  results  to  save  repetition. 
The  differences  between  the  two  determinations  of  the  constant  term  in 

each  equation  are  given,  and  from  them  is  derived  a  probable  error  of  one 
equation.  I  had  intended  that  the  observations  in  each  decad  should  be 
separately  valued,  but  when  that  is  done  the  results  are  so  nearly  alike 
that  it  seems  unnecessary  to  adhere  to  this.  The  mode  of  determining  the 
probable  error  of  each  weight  is  the  subject  of  the  next  section,  but  the 
values  are  given  in  this. 

Value  of  Weiglits  of  W set  hcloio  W-^  witli  Balance  Oertling  No.  1. 

I  have  here  the  following  equations  : Oi 
+  0., +  0., —  0-213325  R, Difference 2600 0. =  0.5 +  0.3 +  0,, 

—  0-238825  „ 

)) 

1450 
0.. =  0., +  0., —  0-001800  „ 350 
0.0 =  0.3 +  0., —  0-124325  „ » 500 
0... =  0.3 +  0., —  0  002913  „ 

825 
0.3 +  0., 

-0-011113  „ » 275 

0., ^0.0, +  0.0. +  0.0, —  0-033200  Rj Difference 200 0., ^o.„. +  0.03 +  0.0, —  0  042213  „ 

>i 

2925 
0.0, +  0.01 -0-020938  „ 

)> 

475 

0.0. ^0.,3 +  0-03 
-0-032138  „ J) 1475 

0.0,. 
^0.03 +  0.0, —  0-030838  „ )) 

775 

0-03 ^o.„. +  0.01 —  0-035763  „ 

7> 

475 
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o  =  o 

^•0  0  5  =  ̂-0  0  i- 
^•005  =  ̂'003 

^  0  0  4.  =  ̂-003 
^■003  —  ̂'002 
^•0  2  5  =  ̂-0  3 

+  0. 0  0. , +  0.0  0  0-012263 
+  0.on.,+0.oo2— 0-021500  „ —  0  076963  „ 

—  0  015813  „ 
—  0  040638  „ 
—  0  093775  „ 
—  0.016100  El 

0  0  3 
+  0.00Z 

+  0-002 
+  0.001 
+  0.001 

+  0.005 

Difference  =  425 =  150 

=  1625 

„  =  1725 
=  675 

=  100 

Difference  =  200 

From  these  equations  I  deduce 

grs. 

grs. 

0-5 
- 
240-000300  +  0-056006 

240-005927 

p.  e. 

=  0000064 

192-000240  +  0-127762 » 192-013076 JJ 0000060 0.3 
= 

144-000180  +  0  100631 !? 144  010290 JJ 0000047 0., 

96-000120  +  0-081700 )) 96008328 

JJ 

0000048 
0.1 

48-000060  +  0-030044 )J 
48-003078 

JJ 0000037 0-05 
24-000030  +  0-020606 )J 24-002100 JJ 

0-000033 
0.0. 

19-200024  +  0-015988 

?5 

19-201630 JJ 

0-000040 

Oo3 
14-400018  +  0-021269 )) 14-402155 

JJ 

0000033 0.02 
9-600012  +  0-031475 )) 

9-603180 
JJ 

0-000012 
0-01 

4-800006  +  0-025537 

>) 
4-802574 

JJ 

0000085 
0 
"-^•0  0  5 

2-400003  +  0030932 )J 
2-403111 

JJ 

0-000033 

0-0  0  l 
1-920002  +  0-065261 )) 

1-926559 
JJ 

0-000040 

0 
^•003 

1-440002  —  0-018011 )) 
1-438193 

JJ 0000033 
0'  0  0  2 

0-960001  +  0-033130 JJ 
0-963329 

JJ 

0-000042 

O'o  0  1 
0-480001  +  0-042634 

J> 

0-484284 
JJ 

0-000035 

0-025 
12-000015  +  0030101 

)> 

12-003642 

JJ 

0-000077 

The  two  largest  weights  P^^  and  V  *^  of  the  P  set  are  each  approxi- 
mately equal  to  24  grains  and  their  sum  is  of  course  nearly  —  0.^  but 

they  are  of  platinum  while  0.^  is  of  gilt  bronze.  Small  as  these  are  the 
errors  cannot  be  neglected  when  accuracy  is  required.  The  purpose  of 
the  determination  being  mainly  to  get  the  values  of  the  small  weights  of 
the  P  set  with  accuracy  so  that  they  may  be  used  to  determine  differences, 
it  is  enough  to  correct  the  value  above  given  of  0.  ̂   so  that  the  deduced 

value  of  P.2i.  +  Pg*  same  as  if  the  comparison  had  been 
made  in  standard  air.  For  all  ordinary  purposes  the  resulting  values  of 
these  weights  may  be  used  without  correction. 

I  have  found  that  48  grains  of  platinum  would  weigh  less  in  my 
standard  air  than  under  the  circumstances  of  the  observation  by  0.000063 

grains.    Also  O^  =  P,,.  +  P,*  +  0-050238  R^. 

grs. 

The  value  of  O.^  is  =  48-000060  +  0-030044  R^ 
.-.  in  actual  air  P^^,  +  P  *,  =  48  000060  —  0-020194  R^, 

and  the  correction  to  standard  air  is  —    0  000063 

Hence  in  standard  air  P.,  ,,  +  V     =  47-999997  —  0-020194  R, 



1880.] J.  F.  Tennant — On  Standard  Weir/Jifs. 
55 

I  shall  for  convenience  write  M  for  47'999997  grains  and  place  tlie  equations  so  far  as 
are  necessary  to  determine  the  weights  down  to  Pj  in a  form  suitable  for  use  thus — 

Diff. 
—  M  +  0020194 

=  0-275  R, 

p  * 
-'-2  4, —  0  0064138  „ 

=  0-475  „ 

  P                                   P    P -■-10                                0  -^2 
—  0  012913  „ 

=  0-1125  „ 

P  *                p    P -^■24            -^20  -^-3 +  0-000125  „ 
=  0.650  „ 

P                P    P +  0  010138  „ 

=  0-900  „ 

P                                    

P
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
P
 
 P 

-Px 

—  0  008500  „ s  0  25  „ 

P
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 p    P 

—  0.018400  „ =  0  1700  „ 

P   P    — P 

-Px 

—  0  004813  „ 
=  0-775  „ 

P              P   P   P ^  a          3          2  1 +  0-018908  „ 

=  0-375  „ 

p  — p  — P +  0  015463  „ 
=  0-1075  „ 

I 

'2-Px 

-P\ 

+  0  009388  „ 
=  01175  „ 

Px 

-P'x 

—  0-005838  „ =  0  1275  „ 

I  have  tried  various  ways  o£  dealing  with  these  equations  but,  when 
the  probable  errors  are  wanted,  the  method  of  least  squares  is  the  easiest. 

I  thus  get — 

grs. 

grs. 

P2. 
23-999999  — 

0-006997  Ri 23-999296  p. e.  =  0-000042 

P  * 
23-999999  — 

0-003185 

)! 

23-998679 

„  0-000042 P 2  0 19-999999  — 0-014515 )J 19-998541 
„  0000050 

PXG 
15-999999  — 0006007 ?J 15-999396 

„  0-000049 
Pxo 

9  999999  — 
0-009026 )) 

9-999092 

„  0-000043 

Pa 

6-000000  — 0-015531 )J 5998440 
„  0-0U0013 

Pa 

3-000000  — 0-006360 

)) 

2-999361 

„  0-C00035 

P2 

2-000000  + 0-001371 

)) 

2-000137 

„  0-000050 

Px 

1-000000  +  0-008077 

)) 

1-000811 

„  0-000039 
P'x 

1-000000  +  0-002461 )> 
1-000247 

„  0-000043 

Further 

P, 

^   P.„    +   P.3    +  P., +  0-000038  R, Diff.    725  R 

P. ,    S   P.3    +   P.,    +  P., +  0-005525  „ 

0  „ 

P- 

S   =   P-2    +  P-1 
—  0  004675  „ 

500  „ 

P. 
=  P        +  P' 

+  0  006963  „ „      1325  „ 
P. =  P' 1  —      •  1 +  0-005813  „ „       525  „ 

ence  P.,. 

grs. 

0-600000  +  0  002673  Rj  =  0-600269  p.c.  =  0-000056 
P-3 

0-300000  +  0-005647 „  =  0  300567 „  0-000035 

P-2 

0-200000  +  0002832 „   =  0-200285 „  0-000042 

P-x 

0-100000  +  0-000842 „   =  0-100085 „     0  000028 
P'x 

0- 100000  —  0-004971 „  =  0-099501 „  0-000045 
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Bj  weighing  the  riders  against  the  nearly  equal  weight  P.  i  I  have 
=  P.,  +  0  003813  Pt,       Diff.  425 
=  P.,  +  0  000375  „  600 

Subotituting  successively  for  the  value  of  E.^,  of  P.  j,  and  of 
we  get 

grs. R^  =  0.1003814  +  0  000847  R^  s  0-100466  grs.  ̂ .  e.  =  0-000062 
R^  =  0  100000    +  0  001217  R^  =  0-100122   „     „    =  0  000062 

Also— P.,    =  P.Q,  +  P. 0  3  +  0-089038  R^        Diff.  825 
P.„,  ̂   P.0  3  +  P.„,  +  0-104750  „  „  1550 
P.,3  ̂   P.„,  +  0-105075  „  „  900 
P.Q,  =  0-099438  „  „  137 

Whence  P.^g  =  f  P.^  —  0  059467  R,  =  0-060769 e.  =  0-0000i7 
P.„3  =  i  P.,  —  0-029571  „  =0030400  „  0  000034 
P.Q,  si  P.,  —  0-134646  Ri  =  0019S81  „  0  000047 

P.^^  =  0.099438,,   =  0  009956    „  0-000056 
Section  VIII. — Determination  of  the  prohahle  errors  of  the  values  of  the 

O  and  P  sets. 

In  Section  VI,  I  have  shown  that  if  the  probable  error  of  the  constant 
terms  in  the  equations  of  a  group  be  known,  we  can  determine  the  probable 
errors  of  the  determinations  in  the  group,  so  far  as  they  depend  on  it :  and 
we  have  now  to  consider  what  may  be  taken  as  the  probable  error  of  one 
determination. 

Each  coefficient  of  R  is  derived  in  the  preceding  work  from  two 
determinations  which  rarely  agree.  The  differences  are  noted  in  terms 
of  the  6th  decimal  place  of  the  coefficient.  If  we  were  certain  that  the 
true  values  of  the  constants  lay  between  the  determinations,  then,  calling 

2  a 

the  difference  of  the  two  2a,  we   should  have           =  the  mean  oferroi-s n 

and  p.  e.  of   an  equation  =  e  =  0'8454   ;  but  this  value  is  clearly  too 
small ;  because,  if  the  occurrence  of  positive  and  negative  errors  be  equally 
probable,  then  there  is  an  even  chance  that  a  fourth  of  the  values  of  2a 
will  be  the  difference  and  not  the  sum  of  the  two  actual  errors. 

I  prefer  therefore  to  use  the  formula 

mean  of  errors  =  —  ̂   :  m  being  the  number  of  complete 
\/  m  (ill — 1) 

comparisons 

S  V and  probable  error  =  0-8454  —  — 
V  711  {ill — 1) 

a]ipl}'ing  this  to  any  one  determination  we  shall  have  its  probable  error 

=;  0-8454     ̂        =  0-8454         =  1-1955  a 

^2%L 
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Of  course  this  is  a  very  uncertain  estimation,  but  we  have  a  good 
many  such  equations,  and  the  mean  of  the  values  may  I  think  be  taken  as 
tlie  fairest  estimate.    If  then  n  be  the  number  of  equations,  I  take 

%  a 
p.  e.  of  any  one  determination  is  1*1955  — — 

The  group  of  equations  determining  the  P  weights  would  give  the  probable 

en'or  from  their  i-esiduals ;  but,  there  being  only  12  equations  to  determine  10 
quantities,  I  do  not  think  this  is  so  satisfactory  as  the  above  method ;  and  I 
have  used,  for  evaluating  the  errors  in  them,  the  weights  of  the  results, 
deduced  as  usual,  combined  with  the  f.  e.  of  an  equation  derived  as  above. 
Assuming  that  we  may  neglect  the  difference  between  the  values  of 
and  Eg  in  these  differences,  we  have  41  values  of  2  a  ;  and  it  does  not  seem 
that  there  is  any  marked  tendency  to  decrease  with  the  weights :  I  therefore 
take  the  mean  of  all  and  I  get 

!S  ci 
  =  463-53  R       ».  e.  =  55416  K  =  55  651  =  e  of  Section  VI 11 

in  which  K  is  taken  0'100464  = 

Hence  e^  is  3097-0 
The  probable  error  of  any  determination  as  of  that  of  O.03  for  in- 

stance, depends : — 
1st  on  the  amount  arising  from  its  own  group. 
2nd  jorobable  error  of  the  value  assumed  as  known  :  in  this  case  O.  ̂ 
3rd  on  the  probable  error  of  the  rider  which  was  employed  in  taking 

the  difference  of  weights  in  the  pans. 

Lastly  Oj  itself  has  its  probable  error  0'000115  grains  from  the  deter- 
minations;  but  there  is  also  a  portion  dependent  on  P.qi,  which  is  involved 

in  determining  the  difference  between  it  and  EI,  the  mean  factor  of  P.^^ 

being  0'0877.  It  is  necessary,  therefore,  to  start  our  evaluations  with 
values  of  the  probable  errors  of  Kj^  Eg  and  P.gi  ;  f'Ud,  fortunately,  these 
are  readily  determined. 

Let  E  be  the  p.  e.  of  P.  ■^  from  all  sources  except  R 
e  as  before  the  p.  e.  of  one  determination 
€  the^.  e.  of  Rj 

It  will  be  seen  from  the  table  of  deduction  of  probable  errors  that  the 

value  of  E'-^  is  758'2  and  that  it  involves  nothing  unknown. 
Hence  (^.e.Rj2  = 

=  (1'003813)^  E^  +  (0  000842)^  ^ 
=  704  0  +  0  0000007      +  3097'0  =  3801-0 

£  =  0-0000G2  =  —  ̂ 3861  0 
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again  ̂ .  e.      =  v/E^  +  e~+  0-0003752  e'-  -  ~  v/ 3861-0  -  0  000062 

p.  e.  P.„,  =  v/e^  +  0  099438^  (li,)^  =  V'3135-2  -  0  000056 
Determination  of  Prohahle  lUrrors. 

Squares 
of  Probable  Errors (unit  is  Otb  decimal  place). 

From From 
preceding 

groups. 

From 

EI. 
From From 

P Total. 

Probable 

error. 

13225-0 
24-1 

13249  1 
0-000115 

o 0... 0.3 
0., 
0., 

774-3 
1362-7 
960-1 
1734-3 
1207-8 

... 

... 

3306-2 
21160 

1190-3 

132-3 

12-1 642 

41-1 
25  / 

3-5 

6-0 
3-9 
2-2 1  .A 

0-2 

4098-6 
3546-3 
2193-7 
ZJ.v\j  U 

1343-8 

64 
60 47 

48 
87 

0-05 
0.0. 
0.03 
0-02 
0.01 

774-3 1362-7 

960-1 
1734-3 
1207-8 

301-9 
193-2 
108-7 
48-3 
12-1 

33-1 
21-2 
11-9 5-3 
1-3 

1-6 
1-0 1-  7 

3-8 
2-  5 

0-1 
)) 
)) 1111-0 

1578-1 
1082-4 
1791-7 
1223-7 

tJtJ 40 
33 
42 

35 o    o    o    o  o 
o    o    o    o  o 

6
6
6
6
6
 

774-3 
1362-7 
960-1 

1734-3 
1207-8 
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Also  ».  <?.  P. ,  .  =—    >/20G-l-6  +  169'5  +  13'6  =  -i-  .'s/22l7'7  =  0  000047 10°  10" 

^.  ̂.  p.^  ̂   -  1^  v^l032-3  +  81-2TTjr3  =  i  _  \/ll29-8  =  0'000034 

P.  ,   =  -    V'2061'6  +  84-2  +  70-0  =  —  \/2218-8  =  0  000047 r        0  2  10° 

Section  IX. — Determinations  of  the  Wei(/Jits      to  O^g  and  also  Prinsep's 
Bronze  Troy  Pound. 

The  comparisons  of  the  weights  from  to  O^o  have  been  made  with 
the  balance  Oertliug  No.  2.  Three  complete  comparisons  were  made  in 
each  case,  and  the  weight  P.^g  has  been  always  used  for  valuing  the  scale. 

I  have  deduced  the  following  equations  of  condition  : — 

grs. 

O3  =03+0,  -0-37200  P.03  s  O^+Oi  OOO0000-037200P.O3 
O.,  =03  +  Oi+P.oo+0-74.542P.„3  =  O3+O1 +0-060769 +  0-74542  P.  „  3 
0,  sOg+O.+P.i  +0-37867  P.03  s  03  +0^ +0-100085  +  0-37867  P.03 

=  0.,  +O1  +  P.O.  +0-60467  P.„3  =  O.,  +0,  +0-019881  +  0-60467  P-^g 
0,„sO,  +  0,+0,  -P.,  -  P.O.  +  0-45742  P.„3  ̂   0,  +  0,  +0,— 

0-160854  +  0-45742  P.^, 
Whence  I  deduce  by  the  Formulie  in  Sec.  VI. 

O,  s  20,+   P.oG  +  P.i  +0-97142  P.o  3  =   960-011294  grs. 
j?.  c.  =  0-000757  „ 

O3  =30,+   P.oo  +    P.02—   P.1+  0-59942    „    =  1440-000584  „ e.= 0  000900  „ 

0.,  =40,+2P.o„+    P.02—    P.1+  1-34484    „   =  1920084613  „ 
p.  e. =0-001194  „ 

O,  =  50,+2P.o,  +  2P.0,—   P.,  +  1-94951    „    =  2400123435  „ 
p.  e. =0-001438   „  . 

0,0=100, +3P.0,  +  3P.o,—3P.,  +  3-75167    „    =4800-061736  „ 
i?.  e.  =0-002795  „ 

In  the  last  Section,  I  have  given  a  general  formula  for  finding  a 
p. 

probable  error  of  observation.    In  this  case,  I  have  S  (o)  =  3941-2  , 

whonec  the  probable  error  of  one  equation  of  condition  will  be on  1,1.0  p 

=  0-8454 --^^^--fl  =  0-000413-5 

V3-2  10^' 
The  probable  error  of  each  determination  of  a  weight  de^^ends — 

1st,  on  its  error  derived  from  0,  of  which  it  is  nearly  a  multiple, 
2nd,  on  the  error  derived  through  the  weights  of  the  P  set  used  to 

nearly  counterbalance, 
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3rd,  on  the  error  due  to  the  fraction  of  P.  03  which  is  involved  in 
its  determination, 

4th,  on  the  error  generated  in  the  weighings  of  the  series. 
The  following  Table  shows  the  error  from  each  source  separately. 

Weights. 

Squares  of  Probable  Errors  from 

Probable 

Error  x  106. Equil. Weights. 
p 

■"-•0  3 

Weighments of  Series. Total. 

•  0, 
52900 5225 1179 514116 573420 757 

0; 

119025 5225 449 685488 810187 900 

0. 

211600 11968 2259 1199600 1425427 1194 
0. 

330625 18624 4747 1713720 2067716 1438 0.0 
1922500 47022 47581 5826648 7813751 2795 

In  making  these  calculations,  I  have  neglected  to  attend  to  the  fact 
that  the  P  weights  used  have  a  common  origin  ;  the  sum  of  the  squares 
of  the  probable  errors  given  in  the  Table  at  the  end  of  Section  VIII 
is  taken,  and  here  (as  will  be  seen  by  turning  back)  the  error  from  their 
common  origin  O.  ̂   is  unf elt,  but  this  is  not  always  the  case. 

Among  the  weights  in  the  Assay  Office  is  a  bronze  Standard  Troy 

Pound  in  a  wooden  case,  on  which  case  is  stamped  |  p^^^^  |  >  in  ink is  written 

J.  Prinsep. ") Std.  1  a  5 

On  the  weight  itself  is  engraved — 
British  Troy  Pound, 
=      5760  grains. 

aSogal  JTunt. 
The  surface  of  the  weight  is  thinly  oxidized,  but  it  seems  to  be  quite 

uninjured.  I  some  time  ago  compared  it,  as  well  as  I  could,  with  the 
weights  of  the  Gilt  Troy  set  belonging  to  the  Assay  Office,  which  were 
supplied  many  years  ago,  and  which  were  made  by  Bates  in  1824.  No 
record  of  any  previous  comparisons  of  these  exists.  The  conclusion  I 

came  to  was,  that  Prinsep's  Troy  Pound  was  about  a  mean  of  all  the  Gilt 
Pounds,  the  latter  weights  having  sensible  errors,  I  have  then  thought 

it  worth  while  to  determine  the  value  of  the  Prinsep's  Pound,  and  I  find — 
Prinsefs  Pound  =  O^^  +  0^  +       +  P.^^  —  0-487  P. 03 

=  5760-148354  grains, 
from  a  single  complete  comparison. 
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To  find  the  probable  error  of  this  we  must  substitute  in  the  above  equation 

the  symbolic  values  of  Ok,  +  0^  and  thus  we  have — 

Prinsep's Pounds  12  Oi  +  P-q^  +  i  P.^,  +  4  P.^,,  —  SP.^  +  4  23606  P, 03 
from  which  the  probable  error  will  (when  the  errors  generated  in  deter- 

mining O2  and  Oio,  and  also  in  the  single  comparison  of  this  weight  are 
allowed  for) 

=  ̂gv/8878998  =  0-002890 

and  we  may  consider  Prinsep's  Pound  =  5760'148  ±  0  003  grains. 
Section  X. — Considerations  as  to  tJie  Weights  luhich  sJiould  be  made  use  of 

in  a  series. 

The  only  generally  used  decimal  system  of  weights,  is  the  metric, 
which  is  so  largely  diffused.  In  it  the  weights  between  and  Wj^g  are 
Wj,  in  duplicate,  and  W^.  When  the  system  was  adopted  in  England 
permissively,  the  intermediate  weights  chosen  were  W3  and  W^.  The 
other  series  in  use,  are  those  I  have  described  before  as  the  Bullion,  and  the 
English  Grain  Series.  In  making  a  series  of  weights  of  tolahs  for  the  use 
of  the  Indian  mints,  I  have  therefore  a  choice  ;  and  it  is  worth  considering 
which  series  is  the  best. 

Commercially,  the  fewer  weights  required  to  make  any  weighment,  the 

better.  I  think,  too,  that' commercially  it  is  undesirable  to  have  duplicate 
weights,  and  of  course  none  should  be  superfluous.  In  the  strict  French 
Metric  system  there  are  8  weights  required  to  weigh  9  and  8,  while  two  are 
wanted  for  7,  6,  and  3,  and  the  2  is  in  duplicate  ;  and  in  the  English  modifi- 

cation there  are  3  weights  wanted  for  9  only,  while  8,  7,  6,  and  4  require 
two  each,  and  there  is  no  duplicate  :  I  think  then  that  the  English  modi- 

fication is  preferable  to  the  original  system. 
In  our  English  Bullion  systeui  there  are  never  3  weights  wanted  for 

any  purpose  ;  and  9,  8,  7,  and  6  require  two  weights.  But  there  are  more 
weights  than  are  wanted,  there  being  5  weights  in  each  decad  instead  of  4. 

In  the  English  Grain  system  there  are  never  3  weights  wanted ;  9,  8,  7,  5. 
and  4  require  two  each,  there  are  no  duplicates,  and  none  superfluous.  I  think 
then  that  the  English  Grain  system  is  the  best  for  commercial  purposes. 

Scientificalh/,  the  best  system  is  that  of  which  the  values  can  be  most 
accurately  deduced  from  the  standard  Prototype.  It  is  worthy  of  note, 
that  neither  of  the  Metric  systems,  nor  the  English  Grain  system,  admit 
of  the  weights  of  a  decad  being  completely  determined  without  a  second 
unit  in  each  decad. 

This  is  not  an  unmixed  disadvantage.  Tlic  1,  10,  &c.,  being  necessary 
for  this  purpose  only,  and  not  used  in  common,  may  be  kept  separately,  and 
referred  to  for  vcriUcations  whenever  desired,  and  by  such  use  the  errors 
of  the  weights  of  any  decad,  can  be  determined  with  comparatively  little 
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labour  and  witbout  its  being  necessary  to  refer  back  to  a  primary  weight. 
Tlius,  checking  becomes  much  more  manageable,  and,  by  such  a  plan 
as  I  have  adopted  in  dealing  with  the  P  set,  one  of  the  duplicates  is  far 
more  accurately  determined  than  the  other,  and  can  be  laid  aside  for  re- 

ference ;  the  accuracy  of  the  second  being  ordinarily  sufficient. 
The  English  Bullion  system,  as  we  have  seen,  contains  the  means  of 

determining  the  values  of  all  the  weights  without  duplicates,  and  it  is 
possible  to  have  one  weight  practically  unused,  if  we  consent  to  make  either 
8  or  9  by  three  weights  ;  this  reference  weight,  however,  is  not  so  convenient 
for  use  as  in  the  other  cases. 

The  English  Grain  system  has  this  advantage  over  all  the  others,  that 
any  weight  from  1  to  10  requires  at  most  two  weights  to  make  it.  It  has 
the  disadvantage  that  6  is  not  the  half  of  ten,  but,  on  the  other  hand,  3  is 
the  half  of  6 ;  and  I  do  not  see  the  great  gain  of  this  relation,  unless  it  be 
admitted  that  the  system  of  division  should  be  binary.  In  France,  it  was 
proposed  that  each  multiple  of  a  unit  by  ten,  and  each  division  by  ten, 
should  be  a  new  unit.  Some  slight  gain  might  have  come  if  this  had 

become  a  thoroughly  practical  procedure ;  but,  in  fact,  one  rarely  hears  of 
any  but  the  kilogramme,  gramme,  and  milligramme,  and  so  of  the  other 
numbers  of  the  series.  I  think,  then,  that  the  advantage  of  being  able  to 
have  a  single  weight  for  half  a  hectogramme,  &c.  is  dearly  purchased,  if 
there  be  a  disadvantage  in  the  determinations  ;  and,  in  deciding  on  a  system 
of  weight,  it  is  necessary  to  consider  the  probable  errors  of  these  deter- 
minations. 

In  each  of  these  proposed  systems,  5  comparisons,  giving  5  equations, 
are  enough  to  connect  all  the  weights  in  a  decad.  If  this  number  be 
alone  used,  then  the  probable  errors  of  W^q  derived  from        will  be 

English  Grain  System          e  \/ 2i 
I  if  the  best  equa- 

"  '  \   tion  be  taken. 

„      Metric    e  v^38~ Original  Metric    e  \/ 2G 

In  this  respect  the  English  Grain  system  seems  best,  and  the  Modified  Metric 
System  the  worst.  The  Original  Jletric  system  is  nearly  as  good  as  the 
English  Grain  system,  and  it  is  possibly  better  if  a  good  deal  more  labour 

be  given  to  each  ;  but  I  think — when  it  is  considered  that  weighing  by  the 
English  Grain  system  requires  only  two  weights  iu  each  decad,  and  that 

the  standard  system  should  coincide  if  possible  with  that  in  use — the  palm 
will  be  assigned  to  the  Grain  system. 

I  think,  too,  that  those  who  have  gone  with  me  so  far,  will  feel  as 

strongly  as  myself  the  great  gain  of  a  "large  primary  unit."     It  has 
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63 always  been  considered  necessary  to  have  the  primary  unit  very  indestructi- 
ble, and  no  doubt  this  is  a  very  important  point :  the  lead  was  taken  in 

France,  where  the  Normal  Kilogramme  was  made  of  platinum  ;  platinum  was 

again  used  in  England  for  the  Standard  Pound,  and  now  standards  of  re- 
ference are  made  of  a  Platinum-iridium  alloy.  The  cost  of  the  mere  metal 

is  very  heavy  (a  kilogramme  is  at  present  worth  £60  for  mere  material), 
and  the  use  of  such  a  metal  for  large  weights  is  of  course  out  of  the  ques- 

tion. It  seems  to  me  doubtful  whether  eqi;al  accuracy  could  not  be 
obtained  by  employing  a  large  weight  of  gilt  or  nickelized  bronze ;  from 
which  copies  could  be  made  with  far  greater  accuracy  than  they  could  be 
separately  deduced  from  the  small  primary.  It  is  possibly  too  late  to 
change  the  material  of  Primary  Standards  now,  but  at  all  events  the 
standard  of  Commercial  Weight  should  be  a  large  mass  of  gilt  bronze. 

Acting  on  these  principles,  I  have  neai-ly  made  a  set  of  weights  from 
1000  tolahs  to  0-OOL  tolah  from  these  bullion  weights.  There  will  be 
several  copies  of  the  largest,  carefully  compared,  some  of  which  I  trust 
Government  will  allow  me  to  distribute.  The  individual  weights  are  on 

what  I  have  called  the  English  Grain  system :  that  is,  there  are — 
1000  tolahs.  100  tolahs.  10  tolahs.  1-   tolahs.  0-10  tolahs.  O'OIO  tolahs. 
600 )j GO J? 6 

„  0-6 )> 

006 „     0-006  „ 
300 30 

); 
3 

„  0-3 

)> 

003 „     0  003  „ 
200 

!) 20 )> 2 

„  0-2 )! 

002 
„     0-002  „ 

100 >J 
10 1 

„  01 

;> 

001 „     0-001  „ 
The  final  adjustments  and  deductions  have  yet  to  be  made ;  but  after  what 
I  have  said,  there  will  be  little  new  in  this.  I  have  been  very  greatly 
assisted  by  Mr.  Durham,  Senior  Assistant  in  the  Assay  Office,  who  has 

superintended  all  of  the  gilding  ;  and  to  whom  I  owe  devices  which  will 

allow  the  gilt  weights  to  be  made  true  almost  to  the  accuracy  of  a  single 

comparison  by  substitution. 

Table  I. 

Logarithms  for  calculating  tlie  Weight  of  the  Air  adapted  to  Fahrenheif  s 
Thermometer. 

This  Table  gives  10  +  the  logarithm  of  the  ratio  which  the  weight  of 
air  at  the  temperature  named  and  at  Calcutta  bears  to  that  of  the  same 
volume  of  water  when  at  its  maximum  density,  the  logarithm  of  the  height 
of  the  barometer. 

If  B  be  the  reading  of  the  barometer  reduced  to  freezing  point ;  the 
temperature  and  V  the  elasticity  of  the  vapour  in  the  air 

then  log  sq.  of  air  =  At  +  log  (B  —  0-238  V). 
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The  value  of  At  at  sea-level  in  latitude  45°  can  be  got  from  these 

numbers  by  adding  0 '000785 7  to  each  and  thence  the  value  for  any  other 

place. 

Te
mp
. 

At Ad)  At. 

Te
mp
. 

At. 

AWAt. 

Te
mp
. 

At. 

A(i)At. 

5-6366164 8848 00 5-6150200 8419 
5-5944469 

8030 
i 6357816 8830 a D 6141781 8402 ± 5936439 8015 

32 6348486 8812 7 6133379 8387 2 5928424 
8000 

3 6339674 8794 8 6124992 8371 3 5920423 7985 A 4) 6330880 8776 Q y 6116621 8354 5912438 7971 
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5-61082G7 8338 bo 
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D 6313345 8741 
1 1 6099929 8323 
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70 
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8181 95 
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8105 100 
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1 6184041 8485 6 5976738 8090 
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8074 3 6167088 8452 8 59G0514 
8060 4 6158636 8436 9 5952514 8045 
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Table  II. 

Logarithm  of  the  Ratio  of  the  Density  of  Water  to  its  Maximum  Density 
for  each  degree  of  Fahrenheit s  Thermometer. 

This  Table  is  founded  on  that  given  at  page  66  &c.  of  the  Report  o£ 
the  Warden  of  the  Standards  for  1871-72.  Certain  values  of  the  Table 

there  given,  were  taken  and  the  constants  found  to  express  them  in  a 

series  of  the  form  A  {t  —  ot^)^  +  B  (J  —  n^)^,  and,  these  having  then 
been  suitably  modified  to  change  the  scale  of  the  thermometer  from 
Centigrade  to  Fahrenheit,  the  present  Table  was  computed. 
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1 0001361 234 6 0011864 596 
2 000L595 251 7 00 1 2 160 007 

3 0001846 269 8 0013067 617 

4 0002115 285 9 0013684 629 

9 
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Tablk  III. 

[No.  1, 

Logaritlims  for  facilitating  the  Calculation  of  the  Cubical  JEx^amion  of 
Metals. 

Log.  (1  +  EMt.) 

G  =  M 
Gold 
—  339  14 

S  =  M 
Silver 

—  441-41 

P  =  M 
Platinum 

—  208-32 

B  =  M 

Baily's  metal 
—  394-98. 

Br  =  M 
Brass 

—  398-27 

1 0  0000L0598 0000013794 0  000006510  0  000012343 0  000012446 

2 21196 27588 13020 
24686 24892 

3 31794 41382 19530 37029 37338 

4 42392 55176 26040 49372 49784 

5 52990 68970 
32550 

61715 62230 

6 63588 82764 39060 74058 
74676 

7 74186 96558 45570 86401 87122 

8 84784 110352 520S0 98744 99568 

9 95382 124046 58590 111087 112014 

This  table  is  founded  on  the  su^Dposition  that  up  to  100°  of  Fahrenheit's 
Thermometer  ;  log  expansion  for  7i°  =  n  x  log  expansion  for  1° ;  which  is 
true  sufficiently.  The  linear  expansions  of  Gold  and  Silver  have  been  taken 

from  Vol.  I  of  Professor  Miller's  Chemistry ;  the  others  from  the  paper 
in  the  '  Philosoj)hical  Transactions'  on  Standard  Weights. 

The  argument  of  tliis  Table  is  to  be  T  —  32°  ;  or  T  itself  can  be 
taken  if  the  number  at  the  head  of  the  column  be  applied. 

Thus  for  brass  at  85-35°  we  have 
Br  50°      0  000622-30       or  Br  80°  0  000995-68 

3                 37-34                 5  62-23 
0-3               3-73                  -3  3-73 
005              0-62                   05  0  62 

Const.  —  398-27 

0000663-99 
0  000663-99 



1880.] 

Mmj  24>th,  1879. 

J.  F.  Tennant — On  Sf/indnrd  Weights. 

Type  Comparison  I. 

Comparisons  of  EI  with  O^. 

67 

Oertling,  No.  1. 

Weiglit 
on  left  side. 

Weight 
on  rigbt  side. 

EI 

EI  +  P.,„ 

Do. 

EI  +  P.O. 

EI 

Do. 

EH- 1-2 1 

Do. 

Do. 

Do. 

0.  +  1-2|- 

Do. 

Scale 
Readings. 

Low. 

5-  7 

6-  1 

13-6 
13-7 

131 
134 

3  4 

3-8 

High. 

95 
92 

180 

17-8 
174 

17-2 

3  4 
3-8 

10  7 

10-3 

Deduced 
Mean. 

7-54 

15-81 

Remabks. 

15  21 

6.95 

13.3 

13-6 

12-  8 
13-  3 

100 

9-6 

16  6 

16-3 

6-60 

15  03 

h.  m. 

Commenced  at  6'4S  a.  m. in.  o 

A.  Bar.  29  G0.    Temp.  85  0  F. 

Dry  Bulb  85°9.    Wet  Bulb  8 TO. 

3  0 
36 

18-9 
18-5 11.9 

11  4 

15-99 

7-61 

Bar.  29  61.    Temp.  86  0  F. 

Dry  Bulb.  85°4  Wet  Bulb  fe0°L h.  m. 
Ended  at  7-33  A.  m. 

Hence  EI  =0=0,  +  1-2  -  P.„,  ̂   0,  +  1-2  -  0-297  P.^,. 

EI^0,-l-2^^  +  |2.^p,^^^o,-l-2l^^  +  0369  P.O.. 

EI  ̂ 0,-1-2^^  +li.p.^^  ̂ 0,-1-2-^  +  0404  P.„,. 

10 

7?  2-^9 

EI^O,  +  1.2-^-^P.„,^0,  +  1.2^="-  0-285  P.„,, 

4  EI  s  4  0,  +  0-191  P.o,  :  or  EI  =  0,  +  0-017.75  P.^^. 

Nolo. — In  the  original  the  succession  of  observations  has  been  dislingui.shcd,  ljut 
want  of  space  rendered  it  necessary  to  give  this  up. 



68  J.  F.  Tennant— (9w  Strmclard  WeigUs.  [No.  1, 

Ttpe  Comparison  II. 

June  5th,  1879.  Oertling  No.  1. 

Comparisons  of  0^  with  O.g  +  0^  +0.^=8. 

SC/VLE 
Weight 

on  left  sid-G. 
Weight 

on  right  side. 

Readings. Deduced 
Mean. 

Remarks. 

Low. High. 

bo 

6-6 100 
8.34 

Do. Id  0 

13-4 

19  U 
18  6 

15-90 

^  10 
6  0 
3-3 10'6 

10  3 

6-88 

S  +  1.6| Do. 

11  '0 
11-4 

176 

17-2 

14-40 

Do. Do. 9-9 
104 

19.4 

18-8 

14  49 

S  +  0-6 
Do. 4-1 

4-4 
9'7 

9-4 

6-98 

^10 

12-  8 

13-  1 17-9 

17-4 

15-40 

Do. 60 

6-2 

9-9 

9-6 

7-99 

Hence  0,  =^  S  +  4-2       —  (5  0  +  ̂)  ̂   -  S  +  4  2      —  0  5226  R,. 

0.  ̂   S  -  4-2      +  (o-c  +  ^  S_1.2^  +  0  1015R.. 

O.^S_425f +(06  +  |°r)aL^S-4-2^+  0.002R.. 

O.  -  S  +  4-2  ̂   _  (o  0  +         II-  -  S  +  4-2      -  0  5272  B.. 

.-.4  0,  =  4  S  —  0-8481  R,  or  0,  s  0.^  +  0.^  +  0.^  —  0.212025 R, 
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TyI'E  COMl'AEISON  III. 
Octoler  22nd,  1879.  Oertling  No  2. 

Comi)arisons  of  Og  with  0^  +  0^^  +  P. 02  —  ̂ - 

Weight 
on  left  side. 

Weight 
on  right  side. 

Scale 
Eeadings. Deduced 

Mean. 
Eemarks. 

Low. High. 

S 9  5 

9-9 

141 

13-8 

1191 

S  +  P.03 Do. 

15-0 
15-5 

22-7 
22-2 

1873 

S  +  P.03 12  0 

12-2 
14-6 

14-3 

13-34 

Do. s 

16-3 
16-7 

230 

22-6 

19-55 

Do. Do. J61 

16-6 23-3 
22-8 

19-58 

Do. S  +  P.  0  3 

12-2 12-4.. 
14- 1 
14  0 

13-21 

S  +  P.  0  3 

15-4 15-7 

210 

20-7 

18-13 

s Do. 108 

10-9 

130 

12-8 

11-91 

Hence  0,  ̂   S  +         P.03      S  +  0-453  P.^,. 

^=  + 

.-.  4  0,=  4  S  +  2-419  P„3  and  (),,  =  S  +  O-GOt.75  P.^,. 
s  O,+O,+P.„,+0-G4175P.o3. 
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P.  S.  June  2Qt'h,  1880. — After  the  earlier  part  of  this  jmper  was 
drafted,  I  learnt  that  M.  St.  Claire  Deville  had  proposed  to  make  standards 
of  the  Commercial  Kilogram  in  a  new  manner.  The  metal  is  to  be  the 

Platinum-iridium  alloy  so  as  to  secure  hardness  and  indestructibility,  but,  in 
order  that  tlie  density  may  be  nearly  that  of  brass,  it  is  to  be  hollow,  the 
parts  are  to  be  soldered  together  by  fusion  so  as  to  enclose  a  constant 
mass  of  air,  which,  of  course,  will  be  included  in  the  weighings.  This  plan 

has  been  adopted  by  tlie  International  Commission  for  making  the  Euro- 
pean Metric  Standards,  and  will  no  doubt  be  a  great  improvement  on  the 

old  Commercial  Standard  of  France,  which  is  made  of  brass.  The  volume 
of  these  weights  is  to  be  125  cubic  centimetres,  so  that  the  density  will  be 

8-0  ;  which  is  a  little  lower  than  that  of  good  sound  weights  of  brass,  and 
materially  lower  that  that  of  gilt  bronze  ;  while  it  is  greater  than  that  of 
iron. 

Certainly,  the  visible  Commercial  unit,  to  which  reference  can  be  made, 

appears  preferable  to  the  imaginary  unit  of  England.  Such  a  weight 
would  vary  in  Calcutta  with  respect  to  the  scientific  unit  to  the  extent  of 
about  11  milligrams,  and  it  would  be  needless  to  take  notice  (for  commer- 

cial purposes)  of  the  much  smaller  variations  with  respect  to  such  weight 
as  may  be  compared  with  it. 

VI. — On  tlw  High  Atmospheric  Pressure  of  187(5-78  in  Asia  and  Australia, 
in  relation  to  the  Sun-spot  Cycle. — By  Henry  F.  Blanford,  Met. 
Bep.  to  the  Govt,  of  India. 

(Received  December  24th,  1879  ;  Eead  January  6th,  1880.) 

(With  Plate  I.) 

The  three  years  1876,  1877,  and  1878,  more  especially  the  two  former, 
were  characterized  by  a  deficiency  of  rainfall  in  one  or  many  parts  of  India, 
and  by  a  more  general  and  very  persistent  excess  of  atmospheric  pressure. 
With  but  slight  and  local  interruptions,  from  August  (in  some  parts  of 
India  from  May)  1876  to  August  (in  some  cases  only  to  May)  1878,  over 
the  whole  of  the  Indian  area,  the  barometer  ranged  above  the  average  of 
many  years.  Nor  was  this  excess  of  pressure  restricted  to  the  land.  The 
register  of  Port  Blair  at  the  Andaman  Islands,  and  that  of  Nancowry  at 
the  Nicobars,  shew  that,  at  these  insular  stations,  the  excessive  pressure  was 
of  greater  duration  and  more  persistent  and  intense  than  at  any  continen- 

tal station  at  or  near  the  sea-level  ;  indeed,  with  one  striking  exception, 
more  intense  than  at  any  other  station  in  the  entire  region.  At  these 
islands,  the  pressure  rose  above  the  average  in  May  1876  ;  and,  from  that 
tune  to  August  187S  inclusive,  the  mean  pressure  of  every  month  was  from 
001"  to  •071"  in  excess  of  the  average ;  derived,  in  tlie  case  of  Port  Blair 
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from  eleven,  and,  in  that  of  Nancowry,  from  six  years'  registers.  On  the 
mean  of  the  whole  period  and  of  the  two  stations,  the  excess  amounted 

to  ■0327". 
The  single  exceptional  station,  which  shews  a  greater  average  excess 

than  the  Bay  islands,  is  the  hill  station  of  Darjiling  iu  the  Sikkim  Hima- 
laya, at  an  elevation  of  nearly  7000  feet  above  the  sea.  At  this  station, 

■where  the  barometer  has  been  registered  steadily  for  upwards  of  12  years, 
the  mean  excess  of  the  same  period  of  28  months  was  not  less  than  -0332"  ; 
or,  since  the  first  rise  took  place  in  August  1876,  the  mean  of  the  whole 

unbroken  period  of  25  months'  excess  was  •0379".  On  the  plains  of  Bengal, 
the  mean  excess  (average  of  six  stations)  was  only  -0298  on  the  28  months 
and  •0351i  on  the  25  months,  a  reduction,  as  compared  with  Darjiling,  which 
is  probably  explained  by  the  fact  that,  in  Bengal,  as  indeed  generally  in 
India,  the  mean  temperature  of  the  air  was  also  on  the  whole  considerably 
in  excess  of  tlie  average ;  so  that  the  stratum  of  air  resting  on  the  plains 
had  less  tlian  the  average  density.  This  fact  is  of  pregnant  importance  ; 
for  it  shews  that  the  excessive  pressure  in  question  was  due  to  the  condition 
of  the  higher  atmosphere ;  of  those  strata,  at  all  events,  that  lay  above  the 
elevation  of  7000  feet ;  and  that,  in  fact,  the  prevailing  excess,  instead  of 
being  caused  by  the  conditions  recorded  at  observatories  on  the  plains,  was 
to  some  extent  counteracted  by  a  deficiency  in  the  mass  and  static  pressure 
of  the  lower  strata. 

In  his  report  on  the  Meteorology  of  India  in  1877,  Mr.  Eliot  drew 
attention  to  the  persistently  high  barometric  pressure  of  that  year,  and 
pointed  out  that  the  barometric  registers  of  Sydney  and  Melbourne  in 

Australia  also  "  indicated,  on  the  whole,  a  marked  tendency  to  excessive 
pressure ;  and  that,  therefore,  there  is  a  slight  probability  that  this  is  a 
feature  of  the  whole  area,  from  India  southwards  to  Australia,  including 

the  sea  area  of  the  Indian  Ocean."  Furthermore,  that  it  appeared,  from 
the  register  of  Hongkong,  "  that  the  pressure  in  that  part  of  China  was  as 
markedly  and  persistently  in  defect  as  it  was  in  excess  in  India." 

A  re-examination  of  the  data  shews,  however,  that  this  latter  conclu- 
sion is  extremely  doubtful,  and  indeed  probably  mistaken.  I  find  that  the 

Hongkong  barometric  registers  of  past  years  have  been  so  variously  treat- 
ed that  no  trustworthy  comparison  can  be  instituted  on  them ;  and,  on  the 

other  hand,  I  find  that  the  excellent  registers  of  Zi-ka-wei  near  Shanghai 
point  to  an  opposite  conclusion,  and  shew  that  here  also,  on  the  east  coast 
of  China,  the  pressure  was  excessive  during  the  greater  part  of  the  period 
in  question,  though  to  a  much  less  degree  than  in  the  Indian  region. 

In  the  case  of  Australia,  Mr.  Eliot  com^^ared  the  registers  of  Sydney 
and  Melbourne  only.  I  have  examined  that  of  Adelaide  in  addition,  and 
find  that  not  only  does  it  confirm  the  general  conclusion  drawn  from  the 
two  former  registers,  but,  further,  shews  that  in  South  Australia  the  excess 
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was  more  intense  than  at  any  other  station  j^et  examined  either  in  Australia 
or  India.  At  this  station,  the  pressure  rose  above  the  average  in  May  1876 
(as  at  the  islands  in  the  Bay  of  Bengal)  and,  with  the  exception  of  4  montlis, 
remained  in  excess  until  J une  1878  ;  the  average  excess  of  the  whole  period 

being  not  less  than  -0681"  or  of  an  inch  of  the  barometer.  At  Mel- 
bourne, during  the  same  period,  it  averaged  -0387"  and  was  less  prolonged. 

For  Sydney,  I  have  registers  only  up  to  September  1878,  and  these  shew  an 
excess  much  below  that  of  Melbourne.  It  would  seem,  therefore,  that  in 
Australia  as  in  Asia  the  excessive  pressure  diminished  towards  the  east 
coast  of  the  continent. 

As  a  link  between  the  data  of  the  Indian  and  Australian  regions,  I  have 
the  registers  of  Singapore  and  Batavia ;  for  the  latter  of  which  I  am 
indebted  to  the  kindness  of  Dr.  Bergsma.  At  Singapore,  the  same  barome- 

ter has  not  been  in  use  throughout.  The  barometer  registered  in  1869  and 
1870  having  been  injured,  was  replaced  by  another  in  1871  which  had  never 
been  compared  directly  or  indirectly  with  the  former;  and  the  relative  values 
of  the  registers  in  the  two  former  and  subsequent  years  are,  therefore,  more 
or  less  open  to  doubt.  The  position  of  the  instrument  also  has  been 
changed  once  or  twice  ;  but,  in  comparing  the  registers  of  past  years,  I 
have  applied  an  appropriate  correction  for  the  changes  of  level.  The 
registers  extend  from  May  1869  to  the  present  time.  According  to  these, 
during  the  four  and  a  half  years,  from  May  1869  to  October  1873,  and 
certainly  from  July  1871,  in  only  two  months,  was  the  mean  pressure  of 
any  month  slightly  above  the  general  average  of  the  month,  as  deduced 
from  the  whole  series  of  years;  whereas,  from  November  1873  to  February 
1875  (16  months  in  all),  ten  months  ranged  above  it,  and  six  only  below  it  ; 
and  from  March  1875  to  June  1878,  every  month  shews  an  excess,  except- 

ing April  1876  (which  was  the  same  as  the  average)  and  November  1876 
and  December  1877,  which  were  slightly  below  it.  Hence,  it  appears  that 
the  excessive  pressure  began  earlier  and  was  more  prolonged  at  Singapore 
than  at  any  other  station  yet  examined  ;  but  it  was  less  than  half  as  intense 
as  at  Adelaide ;  the  average  of  the  26  months.  May  1876  to  June  1878, 

being  only  0293". 
The  register  of  Batavia  affords  evidence  very  similar  to  that  of  Singa- 

pore. Here  also  from  November  1869  to  August  1873,  a  period  of  3  years 
and  10  months,  in  only  four  months  did  the  pressure  range  slightly  above 
the  average  ;  from  the  latter  date  to  April  1876,  in  ten  months  it  exceeded 
the  average  ;  and  from  May  1876  to  August  1878,  it  was  above  the  average 

in  every  month  except  three.  The  average  excess  of  this  period  was  -0256." 
Thus,  at  these  two  sub-equatorial  stations,  there  is  evidence  of  a  gradual  rise 
of  atmospheric  pressure  since  1870  ;  and  the  Batavian  register  recorded 
under  the  careful  superintendence  of  Dr.  Bergsma  is  of  the  highest  validity. 

In  Ceylon  and  Southern  India,  the  excessive  pressure  was  of  shorter 
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73 duration  tban  at  the  Bay  islands,  and  on  the  average  of  the  whole  period 

not  more  than  half  as  great ;  viz.,  '020'. 
As  far  as  can  be  judged,  then,  from  the  available  evidence,  the  excess 

appears  to  have  been  greatest  (in  the  Indian  region)  on  an  axis  lying 
between  the  Nicobars  and  Bengal.  And,  in  Australia,  at  Adelaide,  or  possi- 

bly to  the  westward  of  that  station.  In  the  absence  of  any  sufRcient 
registers  for  Western  Australia,  this  must  remain  an  open  question.  To 
the  eastward,  however,  it  certainly  diminished  greatly  at  Melbourne,  and 
still  more  at  Sydney.  Whether,  however,  the  condition  of  excessive  pres- 

sure was  continuous  between  Batavia  and  South  Australia  or  otherwise, 
there  is  no  distinct  evidence  to  show. 

In  Asia,  the  excess  was  less  in  Assam  than  in  Bengal,  and  was  compara- 
tively small  at  Shanghai  (Zi-ka-wei).  To  the  westward,  it  also  diminished, 

but  not  quite  regularly ;  since,  in  Orissa  and  on  the  Gangetic  plains,  it  was 
less  than  on  the  plateaux  of  Chtitia  Nagpur  and  Bundelkand,  and  slightly 
less  than  in  Eajputana  and  Sind.  Some  of  these  irregularities  probably 
depend  on  variations  of  the  temperature,  and  therefore  density,  of  the  lower 
atmosphere ;  and  partly  also  are  apparent  only,  and  owing  to  the  fact  that 
the  averages  which  have  served  as  the  standaid  of  the  comjoarison  are 
derived,  in  some  cases,  from  longer  series  of  years  than  in  others.  That, 

notwithstanding  these  irregularities,  there  was,  on  the  whole,  a  general 
decrease  of  the  excessive  pressure  to  the  westward  of  the  axis  above  defined, 

appears,  however,  pretty  clearly,  from  the  following  average  values  of  this 
excess  for  the  whole  period  of  the  28  months  of  its  duration. 

+  ■0132" 

+  -0215" 

+  •0219"Boinbay  +  -0196" 

+  -0127"  W.Coasfc  f  -0102" 
+  -0199"  Ceylon    +  '020" 

It  may  here  be  observed  that  this  axis  or  ridge  of  greatest  intensity, 
if  prolonged,  lay  across  the  middle  of  the  two  great  continental  masses, 

Asia  and  Australia,  from  Western  Siberia  to  South  Australia  ;  a  position 
which  suggests  the  probability  that  the  phenomenon  was  in  some  measure 
dependent  on  the  presence  and  position  of  these  large  land  masses. 

The  variation  of  the  anomalous  pressure  from  month  to  month,  at  all 
the  stations  above  referred  to,  is  given  in  the  accompanying  Table  I,  which 
shows  the  deviation  of  the  pressure,  in  each  month,  from  tlic  average  of  that 

month  and  ]ilaco  (or  district),  as  derived  froni  the  registers  of  many  years. 10 

Bengal 
Arakan 
Bay  islands 

•029S" 

f  Gangetic 

plain Chatia 
Nagpur 

0317"<;  &Biindel- 
0327"  kand 

Orissa 

+  •0191", ..Punjab 

I  Eajputana  ' •0284' 

+  0164" 

I  and  Sind  / 

Nagpur  and 
Berar 

Dakhan 
Carnatic 
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Table  I. — Deviation  of  pressure  in  each  month  from  the  average  of  the 
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Evidence  bearing  on  the  northern  prolongation  of  the  axis  o£  maximum 

pressm-e  across  Central  Asia  (at  least  up  to  the  end  of  1877)  is  afforded 
by  the  old  established  observatories  of  the  Russian  empire  ;  the  registers  of 

which,  since  184!7,  are  given  in  the  '  Annales  de  I'Observatoii-e  Physique 
Central  de  Russie'.  Before,  however,  proceeding  to  notice  the  barometric 
condition  of  this  region  during  the  special  period  in  question,  I  must  draw 
attention  to  another  class  of  facts,  which  have  an  important  bearing  on  the 

subject,  and  Avhich,  although  not  entirely  new,  have  been  brought  out  in  the 
present  investigation  with  remarkable  clearness  and  prominence. 

I  have  already  noticed  the  evidence  furnished  by  the  registers  of 
Singapore  and  Batavia,  of  a  persistently  low  pressure  from  1869  to  the 
latter  part  of  1873,  of  its  gradual  rise  during  the  subsequent  years,  and  its 
culmination  in  1877.  The  Batavian  register  extends  as  far  back  as  1866  ; 

comprising,  therefore,  a  period  of  13  years,  and  sonaewhat  more  than  a  com- 
j^lete  cycle  of  sun-spot  variation.  The  deviation  of  the  mean  pressure  o£ 
each  year  from  the  general  average  of  the  whole  period  is  given  in 
the  second  column  of  Table  II  ;  and,  in  the  first,  I  have  given  the 

variation  of  Wolf's  sun-spots  numbers  up  to  1875,  the  latest  date  for  which 
I  have  them.  I  need  only  add  that  from  1875  to  the  early  part  of  the 
l^resent  year,  was  a  prolonged  period  of  minimum  solar  activity.  The 
coincidence  of  the  barometric  variation  with  that  of  the  sun-spots  is  too 
obvious  to  need  comment ;  and  it  is  emphatically  to  be  noticed  that  the 
minimum  of  pressure  coincides  with  the  maximum  of  spots,  and  vice  versa. 
The  remaining  columns  of  the  table  give  the  annual  deviation  of  the  mean 
pressure  of  each  year  from  the  general  local  averages,  for  the  stations 
Singapore,  Port  Blair,  Colombo,  Akyab,  Chittagong,  Calcutta,  and  Darjiling, 
from  1867  to  1878  ;  and  the  accompanying  plate  represents  graphically  the 
course  of  variation  at  each  station  from  year  to  year.  All  these  exhibit, 
more  or  less  distinctly,  an  oscillation  similar  to  that  of  Batavia  ;  being  most 
pronounced  at  insular  and  sub-equatorial  stations.  Table  III  gives  the 
annual  barometric  variation  of  Calcutta  and  Bombay  from  1848  and  1852 
respectively,  and  Plate  I,  the  corresponding  curves. 
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Table  III. — Annual  variation  of  pressure  at  Calcutta  and  Boml)ay. 

Years. (Jaicutta. Bornbaj^ Years. Calcutta. Bombay. 
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+  •OiS '54 —  -002 
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+  -ois +  -002 
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+  -004 +  013 
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—  •003 

'67 

+  -022 +  015 
'57 —  •013 

—  •001 

'68 

+  ̂ 022 +  -027 

From  these  facts,  it  may  be  concluded  that,  in  the  Indo-Malayan 
region,  the  pressure  of  the  atmosphere  is  subject  to  a  cyclical  variation, 
coinciding  in  period  with  that  of  the  sun-spots  ;  and  such  that  the  epoch 
of  maximum  pressure  corresi^onds  to  that  of  minimum  sun-spots  and  that 
of  minimum  pressure  to  that  of  maximum  sun-spots.  When,  however,  we 
turn  to  Western  Siberia,  we  find  an  oscillation,  not  less,  nay,  far  more 

pronounced,  and  precisely  of  the  opposite  character ;  the  maximum  of  pres- 
sure there  coinciding  with  the  maximum  of  sun-spots,  and  vice  versa.  The 

station  which  exhibits  this  most  prominently,  is  Ekaterinenburg  at  the 
eastern  foot  of  the  Oural.  But  it  is  also  very  distinctly  recognizable  at 

Bogolowsk  to  the  North,  at  Slatoust  to  the  South-west,  at  Barnoul  at  the 
northern  foot  of  the  Altai,  and,  as  Mr.  Archibald  pointed  out  some  time 

since  in  the  pngos  of  'Nature,'  at  St.  Petersburg.  The  annual  differences 
at  these  stations  are  given  in  Table  IV,  and  the  corresponding  curves  in 
the  accompanying  plate. 
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Table  IV.- — -Annual  variation  of  harometric  fresmre  in  Russia  and 
Western  Siberia. 
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All  these  stations,  be  it  observed,  are  in  Western  Siberia  or  European 

Kussia  ;  and  it  now  becomes  of  interest  to  ascertain  over  -what  area  this 
kind  of  oscillation  obtains.  To  do  this,  I  have  tabulated  the  barometric 
data  for  Tillis  on  the  South-west,  and  Nertscliinsk  and  Pekin  on  the  East. 
No  one  of  these  stations  exhibits  characters  resembling  those  of  the  stations 
in  Western  Siberia  ;  and  the  curve  of  Pekin,  which  is  fragmentary,  seems 
rather  to  exhibit  the  Indo-Malayan  type  of  variation  than  that  of  the 
Ural  stations.  Hence,  it  would  seem  there  is  a  reciprocal  oscillation  of 

atmospheric  pressure  between  Western  Siberia  and  the  Indo-Malayan  region 
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(perhaps  including  China)  having  a  period  which  coincides  with  that  of 
sun-spot  variation  ;  and  that  Tiflis  on  the  one  hand  and  Nertschinsk  on  the 
other  lie  beyond  the  limits  of  its  influence. 

Now,  seeing  that  the  Indo-Malayan  barometric  maximiim  of  1876-78 
coincided  with  a  portion  of  the  prolonged  sun-spot  minimum  of  1876-79, 
the  facts  detailed  above  would  lead  us  to  expect  a  corresponding  deficiency 
of  pressure  in  Western  Siberia.  Strange  to  say,  however,  this  was  not  the 
case.  The  registers  of  Bogolowsk,  Ekaterinenburg,  Slatoust,  and  Barnovil 
agree  in  showing  a  great  excess  of  pressure  in  1877,  which  in  the 
case  of  Ekaterinenburg  was  greater  than  that  of  any  Indian  stations, 
and  nearly  as  great  as  that  of  Adelaide.  I  have  not  yet  received 

the  volume  of  the  '  Annales'  for  the  year  1878  ;  but,  on  the  average  of  the 
20  months  from  May  1876  to  December  1877,  it  amounted  to  -0611."  The 
great  excess  appears  to  have  been  restricted  to  the  stations  in  Western 
Siberia.  At  St.  Petersburg,  although  the  pressure  was  above  the  average 
in  1876  and  1877,  the  excess  was  far  less  striking  ;  and  that  of  1877  was 
less  than  that  of  1876.  At  Tiflis,  the  pressure  of  the  two  years  was  either 
about  the  average  or  below  it ;  and,  at  Pekin  and  Nertschinsk,  it  was 
not  greater  than  at  Shanghai  [Zi-ka-wei]. 

Hence,  there  prevailed  in  Asia  generally,  in  1877,  an  anomalous  {i.  e., 
apparently  non-periodic)  accumulation  of  atmospheric  pressure,  culminat- 

ing in  Western  Siberia,  and  diminishing  both  to  East  and  West,  and  also  to 
South.  And  this  seat  of  maximum  lies  on  the  prolongation  to  the  North- 

west of  the  Indo-Malayan  axis  of  excessive  pressure  noticed  in  the  earlier 
part  of  this  paper.  It  is  at  least  probable  that  this  anomalous  accumula- 

tion of  pressure  extended  in  a  much  diminished  degree  to  the  Indo-Malayan 
region,  where  it  was  superimposed  on  the  normal  periodic  excess  of  that 
region,  and  produced  a  maximum  which  was  more  intense  than  any  pre- 

viously recorded.  Also  that  the  excessive  pressure  of  Australia  was  a 
phenomenon  of  the  same  order  as  that  of  Siberia ;  indeed  its  southern 
counterpart.  It  is  at  least  certain  that  they  exhibit  a  resemblance  in 
certain  not  unimportant  features  to  which  I  shall  draw  attention  in  a  sub- 

sequent paper;  merely  remarking  that,  in  both  cases, these  great  oscillations 

of  pressure,  both  periodic  and  non-periodic,  appear  to  depend  mainly,  perhaps, 
indeed,  entirely,  on  the  variations  of  the  winter  season.  Of  this,  in  the  case 
of  Ekaterinenburg  more  esj^ecially,  the  evidence  is  most  striliing  and  con- 

vincing, and,  as  far  as  I  have  yet  examined  the  Australian  registers,  it 
appears  to  hold  good  in  their  case  also. 

11 
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VII. — Synopsis  of  the  Species  of  Choeradodis,  «  remarlcaljle  G enus  of  Isl^u- 
todea  common  to  India  and  Tropical  America. — By  J.  Wood-Mason, 
Officiating  Superintendent  Indian  llusewn,  and  Professor  of  Com- 

parative Anatomy,  Iledical  Col/eye,  Calcutta. 

(Received  May  1st;— Eead  June  2nd,  1880.) 

The  paper  of  which  the  following  is  an  abstract,  will  be  published  in 
full  as  soon  as  the  illustrations  which  have  been  drawn  on  the  wood  under 

my  supervision  and  sent  to  London  to  be  cut  are  returned  to  this  country. 
The  remarkable  distribution  of  this  genus  of  Mantodea  is  exactly 

paralleled  by  that  of  another  genus  of  Orthoptera,  namely  Mastax,  species 
of  which  from  the  southern  slopes  of  the  Peruvian  Andes  have  recently  been 
described  by  Dr.  S.  H.  Scudder. 

The  nearest  allies  of  Chosradodis  are  the  Australian  Orthoderas,  which 

its  young  '  larvte'  resemble  in  the  form  of  the  pronotum. 

Genus  Choeeadodis,  Serville. 

A.  Fore  femora  without  a  hlaclc  blotch  on  the  inner  side. 
1.    Choeradodis  steumaeia. 

Madame  Merian,  Ins.  de  Surinam,  1726,  tab.  27,  ?  et  nymph. 
Koesel  von  Kosenhof,  Der  monatlich-herausgegebenen  Insecten  Belustigung,  2ter 

Tteil,  1749,  Locust,  tab.  ui,  fig.  1  et  2,  ?  et  nymph  (copied  from  Merian). 
Mantis  strumaria,  Linn.,  Syst.  nat.  Ins.  t.  i,  pt.  ii,  1767,  p.  691,  no.  13,  ?  . 

    Fabr.,  Ent.  Syst.  ii,  1793,  p.  18,  no.  21. 
?    cancellata,  Fabr.,  1.  c,  23. 

   ,  Stoll,  Spectres  et  Mantes,  pi.  xi,  fig.  42,  5  . 
   ■,  Lichtenstein,  Trans.  Linn.  Soc.  Lond.  vol.  6,  p.  25. 

Chwradodis  cancellata,  Serville,  Hist.  nat.  des  Orthopt.  1839,  p.  206,  ?  . 
Craurusa  cancellata,  Burmeister,  Handb.  d.  Entom.  1839,  Band  ii,  p.  542,  (Syn. 

Serv.  et  Stoll.  fig.  75,  exclus.) 
Choeradodis  cancellata,  Saussure,  Mant.  Americ.  p.  19,        ?  . 

Hab.  Cayenne  (  2 ,  Serville)  ;  Surinam  (  $  ,  Merian,  Stoll ;  $  ̂   , 
Saussure). 

B.    Fore  femora  luith  a  llach  blotch  on  the  inner  side. 

(a.)    The  blotch  on  the  lower  half  of  the  joint  (American). 
In  the  females  of  the  following  two  species,  the  posterior  angles  of 

the  pronotal  expansions  are  broadly  rounded  and  are  not  produced  backwards 
beyond  the  level  of  the  hinder  end  of  the  primitive  pronotum. 

2.    Choeradodis  ehombicollis. 

Mantis  rhombicolUs,  Latr.  in  Voy.  de  Humboldt,  Zool.,  Ins.  p.  103,  pi.  39,  figs.  2, 
3,  ̂ . 
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CJweradoclis peruviana,  Serville,  Hist.  nat.  des  Orthopt.  1839,  p.  207, 
 strumaria,  Stal,  Syst.  Mant.,  1877,  p.  15,  ̂  

The  blotch  commences,  in  both  sexes,  near  the  base  of  the  femur, 
extends  through  the  ungual  groove  nearly  to  the  middle  of  the  joint,  and 
is  there  succeeded  by  a  marginal  row  of  black  points  in  contact  with  the 
bases  of  alternate  spines. 

Hab.  $  ? ,  Guayaquil,  in  the  collection  of  the  British  Museum  ; 
nymph,  Santa  Fe  de  Bogota,  in  the  collection  of  the  Indian  Museum, 
Calcutta  ;  New  Granada  {  $  ?,  Stdl). 

3.     CnOEEADODIS  SERTILLEI,  n.  sp. 

? .  Closely  allied  to  the  preceding,  from  which  it  differs  in  having 
the  marginal  field  of  the  tegmina  proportionately  narrower,  and  in  the  smaller 
size,  as  well  as  in  the  different  shape,  of  the  femoral  blotch,  which  is 

small  and  oval,  commences  just  beyond  the  ungual  groove,  and  is  follow- 
ed by  a  marginal  row  of  small  black  points. 
Hab.  2  ?,  Cache,  Costa  Rica,  in  the  collection  of  Messrs.  Godman  and 

Salvin ;  nymph,  Chiriqui,  in  the  collection  of  the  Indian  Museum,  Calcutta. 

In  the  females  of  the  next  two  species,  and  in  all  probability  in  those 
of  Gh.  rlioiiboidea  also,  the  posterior  angles  of  the  pronotal  lamella  are 

rounded-angulate  and  produced  backwards  so  that  the  hinder  end  of  the 
primitive  pronotum  projects  in  the  bottom  of  an  angular  emargination. 

4.  Choebadodis  laticollis. 

Clioeradodis  laticollis,  Serville,  Eevue  p.  24  ;  Hist.  nat.  dcs  Orthopt.  1839,  p.  208, 
pi.  iv,  fig.  2,  ?  . 

•■    Saussure,  Mantes  Americ.  p.  20, 
  strumaria.  Id.,  ibid.  p.  18,  $  , 
  laticollis,  Stal,  Sj-st.  Mant.  1877,  17,  ?  . 

The  blotch  is  situated,  in  both  sexes,  just  beyond  the  ungual  groove, 
is  oblong-rhomboidal  in  shape,  and  is  followed  by  two  black  points  on  the 
bases  of  alternate  spines  ;  there  is  a  fuscous  speck  at  the  end  of  the  stig- 
matal  spot  of  the  tegmina  ;  and  the  antero-lateral  margins  of  the  pronotal 
lamellae  are  arcuate  or  convex,  especially  in  the  female. 

Hab.  5  S  ,5  ?,  Ecuador  {BucJcley),  in  the  collection  of  the  Indian 
Museum,  Calcutta  ;  Peru  ( J ,  Stal)  ;  Cayenne  ( ? ,  Serville  et  Stal)  ; 
Surinam  (  $  ,  Saussure). 

5.  Choebadodis  stalii,  n.  sp. 

Differs  from  the  preceding  in  the  shape  of  the  blotch  (which  is 
pointed  at  both  ends  and  commences  in  the  ungual  groove,  and  on  either 

side  of  which  the  femur  is  pale  luteous-yellow  instead  of  being  clouded  with 
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fuscous)  ;  in  being  without  a  fuscous  speck  at  the  distal  end  of  the 
stigma  ;  in  its  shorter  and  differently  shaped  facial  shield  ;  and  in  having 
the  aiitero-lateral  margins  and  the  lateral  angles  of  the  pronotal  expan- 

sions sinuous-concave  and  more  broadly  rounded  off  respectively. 
Hab.  1  $ ,  4i  ?,  Ecuador  (BucJcley),  in  the  collection  of  the  Indian 

Museum,  Calcutta. 

6.     CnOERADODIS  EHOMBOIDEA. 

Mantis  rJiomloidea,  Stoll,  Spectres  et  Mantes,  pi.  xi,  fig.  45,  $  , 

The  male  insect  from  Para,  in  the  British  Museum,  agrees  neither  with 

Saussure's  description  {loo.  supra  cit.  p.  18),  nor  with  any  of  the  specimens 
in  the  Indian  Museum ;  it  more  nearly  approaches  StoU's  figure,  agreeing 
therewith  in  the  points  in  which  it  differs  from  them. 

The  blotch  commences  in  the  ungual  groove,  thence  extending  as  far 
along  the  femur  as  in  the  preceding  four  species,  but  it  is  not  followed  by 
a  marginal  row  of  black  points.  The  pronotal  lamella;  have  no  posterior 

angles. 
Hab.     $ ,  Para,  in  the  collection  of  the  British  Museum.    A  nymph, 

from  Ega,  in  the  same  collection,  probably  also  belongs  to  this  species. 
This  species  is  nearest  allied  to  Ch.  laticollis. 

(y3  )    Tlie  hlotch  on  tlie  %ipper  lialf  of  the  joint  (Indian.) 
7.    Choeradodis  sqxjilla. 

?  Mantis  cancellata,  Fabr.  Ent.  Syst.  II,  1793,  p.  18. 
Choeradodis  squilla,  Saussure,  Mel.  Orthopt.  t,  i,  Sme  fasc.  p.  161,  pi.  iv,  figs.  3, 

3a,  $  et  nymph. 
    Lucas,  Ann.  Entom.  Soc.  Fr.  5  ser.  t.  ii,  1872,  p.  32,  ?  . 

Hab.  India  generally,  from  Ceylon  ( <f  et  nymph,  Saussure  ;  larva, 
in  I.  M.  Calc.)  ;  Madras  ( $ ,  Lucas)  ;  Central  India  (in  coll  Hop.  Oxon.)  ; 
to  the  banks  of  the  Killing  River,  in  the  N.  Khasi  Hills,  on  the  N.  E. 

Frontier  (nymph,  A.  W.  Ghennell) . 
Obs.  A  specimen  of  this  species  in  the  British  Mviseum  is  errone- 

ously marked  "  Brazil." 
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VIII. — On  the  past  and  present  Water  supplies  of  Calcutta. — By 
AiiEXASTDER  pEDLEE,  F.  I.  C,  F.  C.  S.,  London  and  Berlin. 

At  the  present  day  it  is  I  believe  universally  acknowledged,  that  every 
town  should  be  provided  with  a  pure  and  sufficient  supply  of  water  for 
drinking,  domestic  and  sanitary  purposes.  If  the  quantity  be  not  sufficient 
or  if  the  quality  be  not  good,  it  may  be  safely  asserted  that  injury, 
more  or  less  profound,  to  the  general  health  of  its  inhabitants  will  be  the 
consequence.  The  very  great  importance  which  is  attached  to  the  quality 
and  quantity  of  the  water  supply  of  towns,  is  clear  from  the  prominence 
which  this  subject  has  attained  throughout  the  civilized  world  during  the 

past  few  years.  In  the  present  paper,  it  will  be  my  purpose  to  contrast 
the  nature  of  the  water  employed  in  Calcutta  in  former  years  (before 
the  introduction  of  the  present  hydrant  water)  with  the  supply  as  it  has 
been  since  the  introduction  of  the  Hooghly  water,  which  is  collected  and 
filtered  at  Pultah,  and  then  distributed  by  the  hydrants,  etc.  It  will  be 

my  endeavour  to  show  that  the  old  supi)ly  was  deficient  in  quantity,  and 
filthy  and  abominable  in  quality,  whilst  the  present  supplj^  though  perhaps 
not  so  abundant  in  quantity  as  it  ought  to  be,  is  in  quality  very  good  and 
wholesome. 

Before  proceeding  to  the  discussion  of  the  question  of  the  two  supplies, 
it  will  perhaps  be  well  to  consider  what  is  the  general  history  of  natural 
waters,  as  this  will  enable  us  to  understand  some  of  the  actual  results  which 

have  been  found  by  analysis. 12 
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The  primary  form  of  natural  water  is  rain,  and  although  at  first  sight 
it  might  appear  that  rain  water  should  be  very  pure,  yet  it  has  been  clearly 

shown*  that  it  is  very  seldom  that  such  is  the  case,  and  that  rain 
water  almost  always  contains,  as  impurities,  small  quantities  o£  organic 
matter,  ammonia,  and  ammonium  salts,  derived  from  the  atmosphere. 
In  large  towns  especially,  the  rain  water  is  so  impure,  that  it  cannot  be  con- 

sidered a  safe  water  supply  for  drinking  and  other  domestic  purposes.  On 
reaching  the  ground  the  water  becomes  charged  to  a  greater  or  less  extent 
with  the  various  soluble  constituents  of  the  soil,  and  with  any  other 
matters  which  may  have  accumulated  in  it.  If  it  falls  on  land  either 
cultivated  or  imcultivated,  it  rapidly  drains  off,  and  finds  its  way  into 
streams  and  rivers,  which  in  the  earlier  parts  of  their  course  certainly,  will 

be  tolerably  fi'ee  fi'om  organic  impurity,  except  that  derived  from  any 
manure,  etc.  which  may  have  been  on  the  land.  Unless  the  river  water 
is  subsequently  rendered  impure  by  the  admission  of  sewage  from  towns, 
villages,  etc.,  or  by  the  admission  of  manufacturing  refuse,  it  will  form, 
generally  speaking,  a  comparatively  pure  and  wholesome  supply  of  water. 
In  some  cases,  however,  such  water  is  used  by  the  inhabitants  of  towns  on  its 
banks,  and  is  after  use  returned  to  the  river  in  the  form  of  sewage,  which 
will  be  charged  with  impurity  derived  from  animal  excreta,  household  and 
manufacturing  refuse,  soap,  and  other  filth.  Water  contaminated  in  such 
a  way  is  clearly  unfit  for  domestic  use.  After  returning  to  the  stream  it  will 

perhaps  in  its  course  towards  the  sea  become  partially  purified  by  slow  oxida- 
tion of  the  organic  matter  and  by  the  absorbent  action  of  vegetation,  but 

as  will  be  subsequently  shown  this  process  of  purification  is  an  extremely 
slow  one. 

In  the  case  of  rain  water  falling  in  towns  such  as  Calcutta,  it  will,  as 
pointed  out  previously,  be  impure  from  the  presence  of  organic  matter, 
ammonia,  etc. ;  of  this  impure  water  a  considerable  proportion  of  it  as  before 
shewn  will  find  its  way  into  the  river  or  into  smaller  streams  communicating 
with  it,  but  another  portion  will  be  collected  in  the  tanks,  which  are  dug  for 
this  purpose,  and  a  third  portion  after  percolating  through  the  soil  will  find 
its  way  into  numerous  shallow  wells.  These  tanks  and  shallow  wells  may 
therefore  be  considered  as  being  merely  pits  for  the  accumulation  of  drainage 
from  the  immediately  surrounding  soil.  In  the  case  of  Calcutta  the  town 

is  densely  populated,  and  as  the  manners  and  customs  of  the  native  inhabi- 
tants are  in  many  respects  very  primitive,  the  soil  must  be  inevitably 

charged  with  excretal  and  other  refuse,  so  that  the  water  when  it  reaches 

the  tank  or  well,  will  be  largely  contaminated  with  the  impurities  deri- 
ved from  these  sources.  In  the  absence  of  any  system  of  drainage,  as  was 

the  case  in  Calcutta  some  years  ago,  such  tank  or  well  water  could  only 

*  Angus  Smith  on  Aii-  and  Eain. 
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after  use  be  thrown  on  the  surface  of  the  ground,  or  into  the  nearest  ditch, 
from  which  it  would  either  run  or  percolate  into  the  tank  or  well  a 
second  time,  and  would  naturally  be  in  a  still  more  impure  condition.  Such 

■would  appear  to  be  the  natural  conclusions  as  to  su^^plies  of  water  derived 
from  rivers,  and  from  tanks  and  shallow  wells  in  towns,  and  it  will  be  sub- 

sequently seen  that  the  quality  of  the  Hooghly  river  water,  and  of  the 
water  of  the  tanks  and  wells  within  Calcutta,  as  deduced  from  numerous 

analyses  fully  bears  out  the  above  suggestions. 
In  speaking  of  the  former  supply  of  water  to  Calcutta,  I  have  assumed 

that  it  was  confined  to  the  various  tanks  and  wells  distributed  throughout 
the  town ;  for  though  there  is  no  doubt  that  the  river  water  was  used  consi- 

derably by  the  inhabitants  who  lived  near  the  banks  of  the  river,  yet  the 
greater  number  of  the  inhabitants  living  as  they  did  at  a  distance  from  the 
river,  must  have  depended  for  their  supply  of  household  water  on  the  tanks 
and  wells  nearest  to  them.  The  modern  water  supply  of  Calcutta  which  we 
have  to  consider  is  of  course  the  Hooghly  water  collected  at  Pultah  and, 
after  filtration,  etc.,  distributed  through  the  ordinary  mains. 

For  the  purposes  of  this  paper  I  have  not  thought  it  necessary  to  analyze 
all  the  tank  and  well  waters  in  the  town,  which  amount  to  many  hundreds, 
but  as  I  have  examined  200  samples,  some  from  the  crowded  districts  of  the 
northern  part  of  the  town,  and  some  from  the  open  maidan,  I  think  a  fair  con- 

clusion can  be  derived  from  them.  I  have  also  to  mention,  that  a  very  large 
number  of  the  well  and  tank  waters  which  I  have  analyzed,  have  been 
noticeable  for  their  bad  quality,  and  for  having  apparently  given  rise  to 
disease  of  one  kind  or  another  to  tlie  persons  who  were  living  in  the  neigh- 

bourhood. Therefore  the  numbers  usually  obtained  represent  the  bad 
rather  than  the  good  waters  of  the  old  supply.  I  should  however  wish 
to  point  out,  that  there  is  every  probability,  that  the  water  in  the  tanks  and 
wells  now,  is  of  a  much  better  quality  then  formerly  it  was,  for  by  the  present 
system  of  drainage  and  conservancy,  a  vast  amount  of  excreta  and  filth  of 
all  kinds  is  removed  from  the  town,  which  informer  days  must  have  remain- 

ed to  choke  up  the  soil,  and  to  render  the  tank  and  well  water  very  much 
more  impure  than  at  present. 

I  will  attempt  first  to  shew,  that,  when  the  inhabitants  of  this  town 

depended  for  their  water  supply  on  the  tanks  and  wells,  the  quantity  was 
decidedly  insufficient  during  at  least  one  half  of  the  year. 

With  regard  to  the  necessity  of  a  sufficient  supply  of  water  being  given 
to  a  town  for  domestic  and  sanitary  purposes,  a  well  known  author  on  Hy- 

giene, writes — * 

"  It  was  there  shown  that  want  of  water  leads  to  impurities  of  all 
kinds  ;  the  person  and  clothes  are  not  washed,  or  are  washed  repeatedly  in 

*  Parkcfs'  Hygiene,  5th  edition,  p.  37. 
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the  same  water  ;  cooking  water  is  used  scantily,  or  more  than  once  ;  habi- 
tations become  dirty,  streets  are  not  cleaned,  sewers  become  clogged  ;  and 

in  these  various  ways  a  want  o£  water  produces  uncleanliness  of  the  very 
air  itself. 

"  The  result  of  such  a  state  of  things  is  a  general  lowered  state  of  health 
among  the  population  ;  it  has  been  thought  also  that  some  skin  diseases — 
scabies,  and  the  epiphytic  affections  especially — and  ophthalmia  in  some 
cases,  are  thus  propagated.  It  has  also  appeared  to  me  that  the  remark- 

able cessation  of  spotted  typhus  among  the  civilized  and  cleanly  nations,  is 
in  part  owing,  not  merely  to  better  ventilation,  but  to  more  frequent  and 

thorough  washing  of  clothes. 
"  The  deficiency  of  water  leading  to  insufficient  cleansing  of  sewers  has 

a  great  effect  on  the  spread  of  typhoid  fever  and  of  choleraic  diarrhoea ;  and 
cases  have  been  known  in  which  outbreaks  of  the  latter  disease  have  been 

arrested  by  a  heavy  fall  of  rain." 
In  judging  of  the  quantity  of  water  necessary  to  be  supplied  to  a  town, 

notice  must  be  taken  of  the  purposes  for  which  the  water  is  used.  These 

we  may  roughly  summarise  by  saying  that  water  is  required  for  drinking, 
cooking  and  the  washing  of  persons,  clothes,  utensils  and  houses,  for  the 
flushing  and  cleansing  of  sewers  and  drains  and  for  the  watering  of  streets, 
for  the  drinking  and  washing  of  animals,  the  cleansing  of  carriages  and 
stables,  for  trade  purposes,  etc. 

From  European  statistics  given  by  the  authority  just  quoted,  it  would 

appear  to  be  generally  admitted,  that  a  fair  allowance  of  water  for  the  pui'- 
poses  above  enumerated  is  25  gallons  per  head  of  population  per  day.  Thus 
taking  some  of  the  largest  towns  in  England  and  ̂ including  Paris,  each  in- 

habitant receives  27i  gallons  per  day  ;  the  average  daily  supply  of  14  English 
towns  of  second  rate  magnitude  was  24  gallons  per  head,  and  that  of  72 

English  and  Scotch  towns  was  found  to  be  26"7  gallons  per  inhabitant. 
Let  us  now  see  the  amount  of  water  available  in  Calcutta  during  cer- 
tain portions  of  the  year  when  the  old  supply  was  depended  upon.  The 

tanks  and  wells  in  any  town  can  of  course  only  receive  their  supply  of  water 

from  rain,  and  the  rainfall  of  Calcutta  is  so  unequally  distributed,  that 
almost  three  quarters  of  the  whole  fall  takes  place  within  4  months  of  the 

year,  whilst  within  6  months,  ten-elevenths  of  the  rain  falls.  Thus  the 

annual  rainfall  of  Calcutta  from  49  years'  observation,  has  been  found  to  be 
6.5'85  inches,  and  dm-ing  the  months  from  November  to  April  inclusive, 

only  6  03  inches  fall  on  the  average. 
If  we  exclude  from  our  calculation  the  months  of  heaviest  rainfall, 

when  the  water  would  almost  entirely  run  off  into  the  river  and  be 

lost,  and  assuming  for  a  moment  that  during  these  six  months  from  Novem- 

ber to  April,  the  whole  of  the  water  which  fell  could  be  collected  and 
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stored  for  use  ;  then  knowing  that,  according  to  the  last  Calcutta  Census,  the 

density  of  the  population  was  109  persons  per  acre,  it  is  easy  to  calculate 

that  each  person  could  receive  but  6'8  gallons  oi  fresh  water  daily.  In  all 
probability,  however,  not  one-fifth  of  the  rainfall  finds  its  way  into  these 
tanks  and  wells,  and  this  would  leave  the  inhabitants  less  than  1^  gallons 
oi  fresh  water  per  day  during  the  hot  season  of  the  year.  In  the  Coomar- 
toUe  Section  of  the  town  where  the  density  of  the  population  is  214  per 
acre,  this  supply  must  be  reduced  to  one  half  or  to  about  three  quarters  of  a 
gallon  of  fresli  water  per  day. 

If  even  we  were  to  assume,  that  it  was  possible  to  store  up  the  water 
which  fell  during  the  rains,  for  use  during  the  dry  season  of  the  year, 
and  gianting  as  before  that  one  fifth  found  its  way  into  the  tanks  and 
wells,  even  then  each  inhabitant  of  the  town  could  not  have  had  more 
than  6  or  7  gallons  of  fresh  water  daily,  and  an  inhabitant  of  some  parts 
of  the  northern  division,  could  not  have  had  more  than  3  or  4  gallons. 

The  conclusion  seems  to  me  to  be  inevitable,  that  at  the  time  when 

Calcutta  depended  for  its  water  supply  on  its  tanks  and  wells,  the 
inhabitants  must  have  used  the  same  water  over  and  over  again  though  of 
course  without  knowing  it,  not  only  for  such  purposes  as  bathing,  washing 
clothes  etc.,  but  probably  also  for  cooking  and  even  for  drinking,  and  it 
would  also  appear  that  there  could  have  been  absolutely  no  water  for 
necessary  sanitary  measures. 

That  Calcutta,  under  these  circumstances,  should  have  had  a  high  rate 
of  mortality  is  scarcely  surprising. 

I  will  now  endeavour  to  show  that  the  quality  of  the  old  water  supply 
was  even  less  satisfactory  than  its  quantity,  and  that  in  a  large  number  of 
instances  of  tank  and  well  water,  if  not  in  the  majority  of  cases,  the  water 
was,  and  still  is,  simply  sewage,  sometimes  concentrated,  sometimes  dilute. 

That  impure  water  may  be  the  source  of  disease  is,  I  believe,  now 
admitted  on  all  hands,  and  if  confirmation  were  required,  abundant  evidence 
to  this  effect  is  given  in  the  various  reports  of  the  Rivers  Pollution  Com- 

missioners in  England.  The  researches  too  of  Chauveau,  Burdon,  Sanderson, 
Klein  and  others  scarcely  leave  room  for  doubt  that  the  specific  poisons  of 
the  so-called  zymotic  diseases  consist  of  organized  and  living  matter  •  and 
it  is  now  certain  that  water  is  the  medium  through  which  some  at  least  of 

these  diseases  are  propagated.  There  does  not  appear  indeed  to  be  any 
doubt  whatever  that  such  diseases  as  cholera,  typhoid  fever,  dysenterv  and 
diarrhoea  may  be  produced  by  drinking  impure  or  infected  water.  An  excel- 

lent and  most  conclusive  instance  of  the  propagation  of  typhoid  fever  by 
water  from  one  infected  case  near  Basel  in  Switzerland  is  admirably  de- 

scribed by  Dr.  Hiiglcr,  and  is  given  in  tlic  sixth  report  of  the  Commissioners 
above  referred  to. 
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It  is  then  evident  that,  in  the  analysis  of  water,  the  point  to  be  aimed 
at  would  be,  the  detection  o£  the  presence  of  those  impurities  whether  they 
be  of  the  nature  of  germs  or  not,  which  would  give  rise  to  the  diseases  just 
mentioned,  but  unfortunately  in  the  present  state  of  science,  we  are  quite 
unable  even  to  say  with  any  certainty  whether  such  germs  of  disease  will  ever 
be  isolated,  and  it  is  therefore  clearly  out  of  the  power  of  the  chemist  to 
detect  their  presence  in  any  sample  of  water.  Failing  therefore  in  this 
endeavour,  the  chemical  analyst  has  to  rest  content  with  the  detection  and 
estimation  of  other  substances,  such  as  organic  nitrogenous  matter  etc., 
which  cannot  be  present  in  water,  unless  it  has  previously  been  in  contact 
with  the  various  forms  of  impurity,  which  we  denominate  sewage ;  and  if 

such  bodies  are  present  in  quantity,  it  is  fair  to  infer  that  these  gei'ms  or 
other  bodies  which  produce  the  zymotic  diseases,  and  which  are  undoubted- 

ly present  very  frequently  in  sewage,  may  also  be  present  in  the  sample  of 
water.  It  has  also  been  clearly  shown,  that  in  many  instances  water  which 
is  impregnated  with  animal  or  vegetable  organic  matter,  even  assuming 
any  specific  poison  to  be  absent,  will  give  rise  to  various  unpleasant 
symptoms,  such  as  diarrhoja,  etc.  It  is  therefore  quite  permissible  and 
necessaiy  to  condemn  any  sample  of  water  which  is  to  be  used  as  a  potable 
or  domestic  supply,  if  it  contains  any  quantity  of  organic  matter,  more 

especially  if  the  oi'ganic  matter  be  of  animal  origin. 
The  methods  of  water  analysis  have  been  improved  very  greatly  during 

the  past  fifteen  years,  but  even  now  there  is  a  very  warm  discussion  being 
carried  on  as  to  the  respective  merits  of  at  least  three  distinct  processes,  and 
oj)inions  differ  materially  as  to  which  method  gives  most  accurate  and  relia- 

ble results.  The  two  methods  for  the  determination  of  the  amount  of  organic 
matter  present  in  water,  which  have  met  with  the  greatest  amount  of 
support,  are  those  of  Professors  Wanklyn  and  Frankland. 

The  method  proposed  by  Prof.  Wanklyn,  which  consists  in  the  conver- 
sion of  the  nitrogenous  organic  matter  into  ammonia  by  boiling  with  an 

alkaline  solution  of  potassium  permanganate,  has  the  immense  advantage 
of  being  quickly  performed  with  tolerably  simple  apparatus,  and  a  whole 
water  analysis  by  this  method  does  not  occupy  more  than  a  few  hours. 
Against  this  method  there  is  the  well  recognized  fact,  that  it  sometimes  fails 
to  detect  and  estimate  the  whole  of  the  nitrogenous  organic  matter  present 
in  the  water.  It  is  therefore  possible  that  a  water  may  escape  the  con- 

demnation which  it  deserves,  but  I  believe  it  is  generally  accepted  that 
a  water  which  is  condemned  by  this  process  must  be  really  of  very  bad  qua- 
lity. 

The  method  of  analysis  which  was  introduced  by  Dr.  Frankland  is 
an  extremely  elaborate  one,  and  requires  tlie  use  of  very  delicate  and  expen- 

sive aj^paratus.    The  greatest  drawback  to  this  process  is  however,  the 
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amount  of  work  and  time  which  is  required  for  it,  as  a  satisfactory  analysis 
by  it  cannot  be  performed  in  less  than  4  or  5  days.  On  the  other  hand  the 

results  obtained  by  Frankland's  process  are  eminently  trustworthy,  and  the 
character  of  a  water  is  determined  by  it  with  great  precision. 

As  I  have  been  obliged  to  perform  the  work  of  analysis  of  the  tank  and 
well  waters  of  Calcutta  during  the  spare  time  from  my  current  duties,  and 
as  some  two  hundred  analyses  had  to  be  made  by  my  own  hands,  it  was 

clearly  impossible  for  me  to  use  Frankland's  more  accurate  process,and  I  was 
compelled  rather  against  my  own  notions  of  scientific  accuracy  to  work  with 

Wanklyn's  process,  which  as  I  have  pointed  out  is  not  so  trustworthy  as  the 
other.  In  addition  to  this  reason,  I  found  that  my  predecessor  in  the  office  of 

Analyst  to  the  Corporation  had  been  in  the  habit  of  testing  the  Calcutta 

hydrant  water  by  Wanklyn's  process.  As  I  had  to  carry  on  this  method  of 
analysis  on  behalf  of  the  Corporation,  this  therefore  formed  a  very  intelli- 

gible standard  of  comparison  for  my  work  with  the  former  water  supply 
of  Calcutta.  In  addition  however  to  these  analyses  of  the  hydrant  water, 
as  will  be  seen  subsequently,  I  have  carried  out  for  the  last  four  years 

monthly  analyses  of  the  hydrant  water  by  Frankland's  process,  and  it  is 
vipon  these  numbers  that  I  shall  base  my  conclusions  as  to  the  character 
and  quality  of  the  present  water  supply. 

In  Wanklyn's  process  there  are  two  principal  determinations.  The  first  is 
the  estimation  of  the  free  ammonia  present  in  the  water,  and  of  the  albumi- 

noid ammonia  obtained  by  distillation  with  alkaline  potassium  permanganate. 
In  India,  I  have  frequently  combined  these  two  jDrocesses,  and  the  ammonia 

from  both  is  called  the  "  Total  Ammonia."  The  reason  why  these  two  pro- 
cesses have  been  combined  is,  that  in  almost  every  case  when  I  have  tested 

the  potalle  waters  of  India  for  free  ammonia,  I  have  found  it  to  be  almost 
entirely  absent.  The  fact  appears  to  be,  that  at  the  very  high  temperature 
which  here  obtains,  the  ammonia  oxidizes  with  such  extreme  rapidity,  that  if 
any  free  ammonia  were  present  at  the  collection  of  the  water,  it  would  become 
partially  or  wholly  converted  into  inorganic  nitrogenous  matters  before  the 
analysis  could  be  performed,  or,  if  the  whole  of  the  free  ammonia  were  not 
thus  oxidized,  the  changes  which  go  on  from  day  to  day  are  so  great,  that 
for  any  true  comparison  in  respect  of  this  constituent  between  the  sam- 

ples of  water  analyzed,  it  would  be  necessary  to  analyze  them  at  definite 

intervals  after  collection.  The  "  total  ammonia"  then,  which  is  spoken  of 
subsequently,  is  the  free  ammonia  present,  if  any,  added  to  the  ammonia 
produced  from  the  nitrogenous  organic  matter  by  the  oxidizing  action  of 
alkaline  potassium  permanganate.  As  pointed  out  before,  it  frequently  hap- 

pens that  the  whole  of  the  nitrogenous  organic  matter  present  in  the  water 
is  not  decomposed,  and  therefore  the  numbers  obtained  always  represent  the 
minimum  amount  of  impurity  which  can  be  present  in  the  water. 



92 A.  Pedler — On  the  past  and  present [Xo.  2, 

Professor  "VVanklyn  says  with  regard  to  this  method  of  analysis,  that 
by  the  aid  of  the  ammonia  process,  we  are  now  able  to  divide  potable  waters 
into  three  broad  classes  : 

(1)  Waters  which  are  of  "  extraordinary  organic  purity,"  ̂ ■.  e.,  those 
which  are  almost  free  from  any  nitrogenous  organic  matter,  and  which  con- 

tain less  than  0  05  23arts  of  albuminoid  (or  total)  ammonia  per  million  of 
water. 

(2)  "  Safe  waters,"  which  are  devoid  of  any  excess  of  nitrogenous 
organic  imjmrity,  and  which  contain  from  0'05  to  O'lO  parts  per  million 
of  albuminoid  ammonia. 

(3)  Waters  which  are  "  dirty,"  i.  e.  charged  with  an  abnormal  quantity 
of  .organic  matter,  and  which  contain  more  than  O'lO  parts  of  albuminoid 
ammonia  per  million  of  water. 

The  second  important  consideration  is  the  determination  of  the 
amount  of  chlorine  present  in  the  water.  Chlorine  occurs  in  potable  water 
in  combination  with  several  metals  (as  chlorides),  such  as  sodium,  magnesium, 
calcium  and  possibly  potassium.  The  amount  of  chlorides  or  of  chlorine 
present  in  drinking  water  is  in  itself  of  little  importance,  for  as  most  people 
are  aware,  com.mon  table  salt  is  simply  sodium  chloride,  and  this  substance 
is  a  necessary  ingredient  of  our  food.  The  water  analyst  determines  the 
amount  of  chlorine  present  in  water  because  the  presence  of  this  substance 
m  water  is  in  most  instances  a  clear  indication  of  contamination  by  sewage 
in  some  form  or  another. 

It  will  be  understood  how  this  is  the  case  when  we  consider  that  rain 

water,  which  is  the  source  of  all  water  supplies  when  collected  in  the  open 
country  and  at  inland  stations  is  practically  free  from  chlorine.  Drink- 

ing water  also  which  is  uncontaminated  by  sewage  is  comparatively  free  from 
this  substance,  but  sewage  and  urine,*  are  highly  charged  with  chlorides,  of 
which  common  salt  is  probably  in  largest  quantity.  If  then  a  given  sample  of 
water  contains  no  chlorine  or  very  little,  it  cannot  have  been  in  contact  with 
sewage,  but  if  any  considerable  amount  is  present  in  a  water,  which  is 
known  not  to  have  come  from  a  tidal  river  or  from  any  geological  for- 

mation where  deposits  of  salt  are  found,  such  a  water  would  be  viewed 
with  the  gravest  suspicion,  and  if  this  were  supported  by  other 
evidence,  the  water  would  at  once  be  condemned.  Unpolluted  river  and 

sjoring  waters  usually  contain  less  than  ten  parts  of  chlorine  per  million 
of  water,  average  town  sewage  in  England  about  one  hundred  and  ten 
parts ;  shallow  well  water  may  contain  any  quantity  from  a  mere  trace 
up  to  500  parts  or  even  more.  The  amount  of  chlorides  is  scarcely 
affected  by  any  degree  of  filtration  through  soil ;  thus  the  effluent  water 
from  land  irrigated  with  sewage  contains  the  same  proportion  of  chlorine 

*  Human  lu-ine  contains  about  5000  parts  of  chlorine  per  million  of  liquid. 
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as  the  sewage,  unless  it  has  been  diluted  by  subsoil  water  or  concentrated 
by  evaporation. 

As  an  illustration  o£  the  quantities  of  total  ammonia  and  of  chlorine 
as  chlorides  found  in  samples  of  good  or  fairly  good  drinking  water,  I  may 

quote  some  numbers  taken  partly  from  Prof.  Wanklyn's  work  on  water 
analysis,  and  partly  from  other  sources  such  as  the  Rivers  Pollution  Com- 

missioners' lieiwrts.  The  numbers  given  in  the  following  table  show  the 
number  of  parts  of  total  ammonia  and  of  chlorine  in  every  million  parts  of 
the  water,  and  the  samples  of  water  it  will  be  seen  are  selected  from  a  variety 
of  sources,  such  as  lakes,  rivers,  wells,  springs,  &c. 

Total  Ammonia Chlorine  parts 
Desckiption  op  Watek. parts  per 

per  million million  of  water. of  water. 

London  water,  Kent  Company, 

0-03 
23  5 

„        ,,     New  River  Company, 

0-08 

15-7 Glasgow  water  from  Loch  Katrine, 

0-08 

7-6 
Edinbui'gh  town  water. 

0-07 

14-3 
Manchester  town  water, 

0-07 

9-0 
Chester  (Dee)  town  water,  ... 

0-07 

5-0 
Oxton  (Birkenhead)  town  water, 0  02 
Guildford  water. 

0-01 

12-6 
Caterham  water  from  deep  spring. 

0-04 

16-5 
Deep  spring-  at  Dorking, 
Deep  Well  at  Chatham, 

0-01 0-06 

As  an  additional  comparison  of  the  quantities  of  "  Total  Ammonia" 
and  of  Chlorine,  which  a  good  potable  water  should  yield,  I  will  quote  the 
amounts  of  these  substances  which  have  been  obtained  during  the  last 
four  years  from  analyses  of  the  Calcutta  Hydrant  water  made  twice  in 
each  week.  In  the  following  table  there  are  given  the  average  results 
obtained  for  each  of  the  last  four  years,  as  well  as  the  general  average  for 
the  whole  of  this  period. 

Calcutta  Hydrant  Water. 

No.  of  days 
of  Analysis. 

No.  of  days 
when 

transparent 
and 

colorless.* 

No.  of  days 
when  not 
perfectly filtered. 

Total 
ammonia 

in  parts  per 
million.. 

Chlorine 
in  parts  per 

roillion. 

Average  1876,  ... 
1877,   
1878,   
1879,   

155 
104 
103 
103 

137 

72 
75 
91 

18 

32 28 
12 

0-037 

0-046 
0-034 
0-035 

10-65 

10-40 

8-37 

8-50 

Sums, 465 375 90 

0-152 

37-92 
Average,  ... 116 

94 
22 

0-038' 

9-48 

*  When  cxamiuod  by  transmitted  light  in  a  tubo  three  feet  in  length. 
13 

I 
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In  passing  I  may  here  remark,  that  a  comparison  of  these  numhers  ' 
with  those  of  the  previous  table,  shows  that  the  present  water  supply  of 
Calcutta  is  really  of  excellent  quality,  and  that  very  fevf  of  the  good 

waters  selected  from  those  given  in  the  works  alluded  to,  are  as  pui'e  as 
our  hydrant  water.  That  the  purity  of  the  hydrant  water  as  determined 
by  this  process  of  analysis  is  not  merely  exceptional,  is  clear  from  the 
close  agreement  of  the  results  of  each  year  with  the  average  of  the  four 
years.  It  will  also  be  noticed  that  the  hydrant  water  will  fall  in  class 

one  of  Prof.  Wanklyn's  classification,  as  being  a  water  of  extraordinary 
organic  purity. 

On  the  other  hand  as  examples  of  waters  which  are  considered  in 
England  to  be  exceptionally  bad,  and  which  are  at  once  condemned  as 
sources  of  water  for  domestic  purposes,  and  as  examples  of  the  results 

obtained  from  sewage,  I  may  quote  the  following  from  Prof.  Wanklyn's 
worli  on  water  analysis. 

Total  ammonia Chlorine  parts 
Description  of  Water. 

parts  per per  million million  of  water. of  water. 

Unfiltered  Thames  water  at  Hampton  Court, 

0'32 

11-4 

Thames  water  at  London  Bridge, 
"Well  at  Leek  Workhouse  (Staffordshu-e), 

2-11 

17-1 

0-36 

71 

Well  in  Windsor, 

1-28 

80-0 

Well  in  Eton,  ... 

0-84 

800 
Pump  in  Drapers  Hall,  London,  ... 

6-31 

„      ,,  Bishopsgate  St.,  London, 

7-75 

„     ,,  Goodge  St.,  London, 

177-0 

„     „  Oxford  Market, 

474-3 

Sample  of  Sewage, 
17-10 

141-4 
In  addition  to  these  examples  I  have  analysed  the  Calcutta  sewage 

by  the  same  process.  Thus  on  December  18th,  1877,  samples  of  sewage  were 
collected  at  each  hour  from  G  a.  m.  to  6  p.  m.  at  the  Pumping  Station,  and 
the  amounts  of  total  ammonia  obtained  from  three  of  the  samples  showed 

84-0,  87*0  and  145-6  parts  per  million  of  water.  The  average  amount  of 
chlorine  was  170"4  parts  in  the  same  volume.  This  shows  a  much  more 
concentrated  sewage  than  that  analysed  by  Prof.  Wanklyn,  but  it  is  fair 
to  state  that  the  three  samples  of  Calcutta  sewage  were  of  extreme  con- 

centration, and  of  a  most  repulsive  and  disgusting  character. 
If  we  take  the  first  two  tables  above  given  as  representing  good  drink- 

ing waters,  and  the  last  as  representing  sewage,  either  dilute  or  concentrated 
as  the  case  may  be,  we  are  now  in  a  position  to  understand  the  meaning 
of  the  numbers  obtained  by  the  analyses  of  two  hundred  samples  of 
Calcutta  tank  and  well  waters,  which  are  given  in  the  tables  below. 
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I  have  previously  noticed  the  three  stcaiidards  of  purity  suggested  by 
Prof.  Wanklyn,  but  as  in  the  case  of  these  Calcutta  tank  and  well  waters, 

we  shall  be  dealing  with  very  impure  samples,  it  will  be  well  to  adoj^t  some 

standards  of  greater  impurity  than  before  given.  I  think  it  will  he 

well  witliin  the  mark  to  consider,  that  any  sample  of  water  which  pro- 
duces more  than  10  parts  of  total  ammonia  should  be  classed  as  a  sewage 

and  not  as  a  water,  and  that  if  the  amount  produced  is  between  10  and 
5  parts,  the  sample  may  be  called  a  dilute  sewage  ;  from  5  parts  to 
1  part  we  have  a  water  considerably  contaminated  witli  sewage,  and  from 

1  part  down  to  Prof.  VVanklyn's  limit  of  O'lO  parts  of  total  ammonia, 
we  have  tlie  class  of  Dirty  Waters,  which  represent  water  contaminated 
more  or  less  with  organic  or  sewage  matter.  In  the  same  way  we  may 
adopt  a  classification  of  the  amounts  of  chlorine  present,  and  there  is 
apparently  no  doubt  that  a  Calcutta  tank  or  well  water  which  contains 
more  than  250  parts  of  chlorine  per  million  should  be  classed  as  a  sewage  ; 
that  a  water  containing  from  250  to  150  parts  of  chlorine  may  be  looked 
on  as  a  dilute  sewage;  that  with  from  150  to  100  parts  of  chlorine  present 
we  have  a  water  considerably  contaminated  with  sewage  ;  and  when  from 
100  to  50  parts  are  present  a  water  may  be  said  to  be  slightly  contaminated, 
whilst  if  less  than  50  parts  of  chlorine  are  present,  the  water  may  be 
considered  moderately  safe. 

The  first  of  the  two  following  tables  contains  the  results  obtained 
from  the  analysis  of  the  tank  waters,  and  the  second  the  numbers  obtained 
from  the  well  waters.  The  tables  contain  9  columns,  most  of  which  are 
explained  by  their  headings.  Column  1  gives  the  date  on  which  the  water 
was  analysed,  2  and  3  the  locality  from  whicli  the  sample  was  drawn  and 
the  section  of  the  town  in  which  the  tank  or  well  is  situated.  Column 

4  gives  the  reason  why  my  attention  was  called  to  the  state  of  the 
tank  or  well,  and  which  lead  to  the  water  being  analysed.  Column  5  gives 
a  very  brief  description  of  the  physical  characters  of  the  sample,  prin- 

cipally as  to  colour,  smell,  presence  or  absence  of  solid  matters  in 
suspension,  presence  of  animal  life  etc.,  and  under  this  liead  it  may  be 
mentioned  that  as  most  of  the  waters  were  extremely  dirty  and  thick, 
the  examination  as  to  colour  was  made  in  a  glass  cylinder  only  six  inches 
high  standing  on  a  white  surface.  Columns  6  and  7  give  the  amounts  of  total 
ammonia  and  of  chlorine  present  in  every  million  parts  of  water.  Column 
8  gives  the  decision  as  to  whether  the  water  was  considered  fit  for 
potable  purposes  or  wliether  it  was  condemned  for  such  uses,  and  tlie  last 
column  shews  whether  the  tank  or  well  has  been  subsequently  filled  up 
or  dewatered. 

Most  of  these  results  have  been  submitted  to  the  Health  Officer  to  the 

Municipality  in  my  capacity  of  Water  Analyst,  and  it  is  due  to  the  courtesy 
of  Dr.  McLcod  that  1  am  able  to  give  the  columns  -1,  8  and  9. 
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112 A.  Pecller- — On  (lie  past  and  present [No.  2, 

Taking  the  results  obtained  by  the  Total  An-iponia  Test,  and  judged 
by  the  standards  which  have  been  put  forward  by  Prof.  Wanklyn,  and  the 
additional  somewhat  rougli  ones  suggested  by  myself,  it  will  be  seen,  as 
might  be  expected,  that  no  single  tank  or  well  water  was  of  extraordinary 
organic  purity,  and  that  there  were  only  seven  tank  waters  included  under  the 

head  of  "  safe"  waters,  five  of  which  were  from  tanks  on  the  maidan.  Of 
dirty  waters  there  were  26  out  of  the  200  or  13  per  cent. ;  of  waters  con- 

siderably contaminated  with  sewage  matter  61  Avere  found,  or  32  per  cent.  ; 
of  dilute  sewages  there  were  32,  or  16  per  cent.  ;  and  of  real  genuine 

sewages  71  were  found  or  35-1  per  cent.,  that  is  rather  more  than  one 
third  of  the  whole  number. 

In  the  following  table  these  results  are  separated  into  the  two  classes 
of  tank  and  well  waters,  and  it  will  be  seen  that  the  impurity  of  both 
descriptions  of  waters  is  nearly  equal  when  judged  by  this  test. 
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In  considering  the  quantities  of  chlorine  present,  notice  must  be  taken 
of  the  fact  that  in  a  well  water  the  amount  of  chlorine  will  be  relatively 
greater  than  that  of  the  total  ammonia  derived  from  the  organic  matter, 
because  in  the  filtration  of  the  water  through  the  soil  to  reach  the  well, 
all  the  insoluble  portions  of  the  organic  matter  present  in  the  sewage,  etc., 
will  be  stopped,  whilst  the  chlorides  will  readily  pass  through  in  solution. 
Again  in  the  filtration  of  contaminated  water  through  layers  of  earth  or 
soil,  a  certain  proportion  of  the  organic  matter  will  be  oxidized  and  convert- 

ed into  inorganic  compounds  such  as  nitrates,  which  will  not  yield  any 
ammonia  on  distillation  with  alkaline  potassium  permanganate.  Thus  we 
may  expect,  that  a  larger  proportion  of  the  well  waters  will  be  condemned 
by  the  chlorine  process  than  would  be  condemned  by  the  total  ammonia  test. 
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The  following  taLle  will  show  the  classification  of  the  tank  and  well  waters 
according  to  the  amounts  of  chlorine. 
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It  would  of  course  be  quite  permissible  to  consider  waters  which  have 
been  condemned  by  either  of  these  two  methods  to  be  sewages,  dilute 
sewages  or  unfit  for  domestic  use,  etc.,  but  on  inspection  of  the  tables 
it  will  be  seen,  that  as  a  general  rule  a  water  which  is  condemned  by  the 
total  ammonia  test  is  also  condemned  by  the  amount  of  chlorine  present. 

The  results,  however,  are  sufEciently  startling,  if  we  only  take  the 

mean  of  the  results  of  the  two  determinations  ;  and  at  the  very  lowest  esti- 
mate it  must  be  said,  that  of  the  200  samples  of  Calcutta  tank  and  well 

waters  examined  by  me,  forty-four  per  cent,  were  true  sewages,  twenty-two 
per  cent,  were  dilute  sewages,  twentjr  per  cent,  of  the  waters  were  contami- 

nated with  considerable  quantities  of  sewage,  nine  per  cent,  were  "  dirty 
waters,"  and  about  four  or  five  per  cent,  only  were  moderately  safe  waters. 
These  last  consisted  principally  of  the  well  kept  tanks  on  the  maidan,  and 
two  or  three  others  in  the  southern  part  of  the  town. 

In  the  next  table  I  have  grouped  the  well  and  tank  waters  according 
to  the  sections  of  the  town  to  which  they  belong  ;  in  this  table  I  have 

given,  first  the  name  of  each  section  and  its  population  per  acre  according 
to  the  census  of  1876,  then  the  total  number  of  waters  analysed  from  each 
section,  with  their  classification  according  to  the  i)lan  before  adopted. 
There  is  also  given  the  average  composition  of  all  the  waters  analysed  in 
each  section.  It  will  be  strikingly  seen  from  this  table,  how  much  more 
impure  the  tanks  and  wells  of  the  northern  divisions  are,  than  those  of  the 
southern  sections  of  the  town. 
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0 49-87 

621-2 

Jorabagan, E 152 25 5 2 

16 

2 

^  1 

0 
21-17 

371-7 

Jorasanko, F 
137 

7 5 1 1 0 0 0 
19.87 

535-0 

Burra  Bazar, G 108 6 0 1 3 2 0 0 

1-82 

410-8 

Colootollah, H 214 1 0 0 1 0 0 0 

0-33 

639  0 Moocheeparra,  ... I 141 ! 7 2 2 2 0 1 0 

5-58 

299-4 

Bow  Bazar, J 156: 2 0 1 0 1 0 0 

1-71 

406-5 

Puddapooker, K 

119' 

4 2 0 2 0 0 0 18-95 

518-7 

Fenwick  Bazar,  ... M 
135 

2 1 1 0 0 0 0 

6-62 

426-0 

Taltollah, N 124 2 0 1 1 0 0 0 

2-12  j
 

541-4 
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115 In  classifying  these  waters  I  have  not  separately  considered  the  two 
numbers  I  obtained  by  analysis  for  the  total  ammonia  and  chlorine,  but 
have  decided  on  the  character  of  each  water  from  the  amounts  of  both  tliese 

substances,  and  this  table  would  therefore  show  the  exact  character  which 
I  have  attached  to  the  waters  which  I  have  analysed. 

I  scarcely  think  that  it  is  necessary  to  criticise  in  detail  the  numbers 

■which  I  have  obtained  in  these  analyses.  In  some  instances  the  results  of 
analyses  showed  that  the  tank  and  well  waters  are  considerably  more  im- 

pure than  the  very  concentrated  Calcutta  sewage,  which  was  collected  at 
the  Pumping  Station  on  December  18th,  1876,  I  have  indeed  never  read  in 
any  work  or  research  of  such  horribly  filthy  waters  as  these  are,  and  they 
are  waters  which  are  now,  or  have  been  formerly  used  for  domestic  purposes 
by  many  of  the  poorer  inhabitants  of  Calcutta. 

Taking  the  numbers  given  in  the  foregoing  tables,  it  may  be  said  as  a 
general  result  of  the  whole  of  these  analyses,  that  an  average  Calcutta  tank 

or  well  water  contains  16"2  parts  of  total  ammonia  and  320  6  parts  of 
chlorine  per  million  of  water.  This  it  will  be  remembered  from  one  of  the 
previous  tables,  is  if  anything  rather  more  impure  tlian  ordinary  English 
sewage  as  obtained  and  analysed  by  Prof.  Wanklyn.  In  the  table  referred  to 

Prof.  Wanklyn  found  in  a  sample  of  sewage  17'10  parts  of  Total  Ammonia 
and  l^il'd)  parts  of  Chlorine.  We  may  also  say  that  the  average  Calcutta 
tank  or  well  water  contains  more  than  400  times  as  much  organic  nitrogenous 

matter  as  is  usually  present  in  the  hydrant  water. 
I  have,  however,  no  wish  to  enlarge  to  any  extent  on  this  decidedly 

nauseous  topic,  but  perhaps  the  most  striking  condemnation  of  the  well 
and  tank  waters  of  Calcutta,  and  which  will  appeal  to  every  inhabitant, 
whether  scientific  or  otherwise,  is  to  say,  that  a  good  average  quality  of 
Calcutta  tank  or  shallow  well  water  may  be  made,  by  mixing  six  parts  of 
our  present  hydrant  water  with  from  one  to  two  parts  of  the  most 
concentrated  Calcutta  sewage.  This  artificial  tank  or  well  water  will  be  of 

about  the  average  composition  ;  it  will  also  be  so  far  as  can  be  judged, 
equally  healthy  for  potable  and  domestic  purposes,  and  as  for  its  taste, 
odour,  etc.,  it  will  probably  be  rather  superior  to  the  general  run  of  Calcutta 
tank  and  well  waters. 

So  far  as  I  can  ascertain  this  was  tlie  kind  of  water  which  was  com- 

monly used  for  drinking  and  domestic  purposes  in  Calcutta  in  former  days, 
and  wliich  may  to  a  certain  extent  be  still  used  by  the  poorer  inhabitants  of 
the  northern  quarter  of  the  town. 

The  present  ivater  supplij,  i.  e.,  the  Hijdrant  loater. 

I  need  scarcely  mention  that  our  present  hydrant  water  consists  of  the 
Hooghly  water  pumped  from  the  river  at  Pultah  ;  it  is  there  collected  in 
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settling  tanks,  and  after  subsidence  it  is  filtered  through  sand  and  then  sup- 
plied to.Calcutta.  As  I  have  made  some  remarks  as  to  the  quantity  of  the 

former  water  -supply  of  Calcutta,  this  paper  would  not  be  complete  if  I  did  not 
refer  to  the  quantity  of  our  present  supply.  From  the  Eeport  of  the 
Municipality  for  the  year  IS79,  I  find  that  as  the  average  for  the  whole  year, 

7,46-i,159  gallons  of  filtered  water  were  daily  supplied  to  the  town.  Accord- 

ing to  Mr.  Beverley's  Census  of  1876,  the  number  of  inhabitants  was 
429,535,  and  each  inhabitant  would  therefore  receive  17'4  gallons  of  faltered 
water  daily.  But  in  addition  to  the  filtered  water,  there  is  an  unfiltered 
supply  pumped  up  at  Chandpal  Ghat  which  is  widely  distributed  through  the 
town,  where  it  is  I  believe  used  for  such  purposes  as  watering  the  roads  and 
streets,  flushing  latrines  and  sewers,  filling  reserved  tanks,  etc.  The  daily 
unfiltered  supply  was  on  the  average  of  the  whole  year,  1,091,866  gallons, 
and  therefore  the  total  daily  supply  in  Calcutta  for  the  past  year  was 
8,556,025  gallons,  equivalent  to  19  92  gallons  per  head,  or  practically  there 
were  20  gallons  of  water  available  for  domestic  and  sanitary  purposes  for 
each  inhabitant.  This  though  perhaps  not  an  abundant  supply  is  a  fairly 
liberal  one,  and  is  very  much  larger  than  the  quantity  of  the  old  supply  from 
tanks  and  wells.  It  is,  however,  not  equal  to  the  quantity  allowed  in  most 
European  towns,  for  as  pointed  out  in  a  former  part  of  this  paper  the  average 
daily  water  supply  of  English  towns  is  at  least  25  gallons  per  head  of  popula- 

tion. In  this  country,  however,  it  would  appear  that  a  more  liberal  supply 
would  be  required  than  in  a  European  climate,  and  it  has  therefore  been 
proposed  to  double  the  present  amount  of  filtered  water,  in  which  case 
Calcutta  would  receive  a  daily  supply  of  16,000,000  gallons  equivalent  to 

S7'2  gallons  per  head.  If  this  proposal  is  carried  out,  the  supply  of  filtered 
water  will  be  most  abundant,  and  it  will  be  amply  sufl5.cient  for  every  jjossible 
want  of  the  town  so  long  as  it  keeps  to  its  present  dimensions. 

The  quality  of  the  hydrant  water  as  I  mentioned  before  has  been 

determined  for  four  years,  month  by  month,  by  Dr.  Frankland's  process  of 
analysis.  This  is  certainly  the  most  elaborate  and  complete  method  dis- 

covered, and  it  is  believed  to  show  the  quality  of  a  water,  not  only  as  regards 
its  present  actual  constituents,  but  also  to  indicate  to  a  certain  extent,  what 
its  previous  history  has  been.  In  this  process  it  may  be  stated  the  follow- 

ing operations  are  j^erformed :  first  the  amount  of  total  solids  dissolved 
in  the  water  is  estimated,  then  tlie  amounts  of  carbon  and  nitrogen 

present  in  the  organic  matter  are  determined  (tliese  are  called  organic 
carbon  and  organic  nitrogen  in  the  following  tables)  ;  next  the  amount  of 
free  ammonia  present  (if  any)  is  determined,  and  the  amount  of  nitrogen 
contained  in  the  form  of  nitrates  or  nitrites  is  estimated ;  the  amount  of 

chlorine  present  as  chlorides  is  also  determined,  and  finally  the  hardness  of 

the  water,  temporary,  permanent  and  total  is  estimated.    Of  these  deter- 
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minations  the  second,  third,  fourth  and  fifth  are  the  most  important 
from  a  hygienic  point  of  view.  Thus  the  amounts  of  organic 
carbon  and  nitrogen  represent  the  organic  matter  existing  as  such  in 
the  water,  at  the  time  of  analysis.  Tlie  ammonia  may  to  a  certain 
extent  be  due  to  the  original  ammonia  we  find  in  rain  water,  but  more 
generally  it  may  have  been  produced  by  the  introduction  of  sewage 
matter  into  the  water.  The  nitrates  and  nitrites  present  in  water  are 
derived  from  the  oxidation  of  nitrogenous  organic  matter  ;  this  oxidation 
may  have  taken  place  either  in  the  water  itself,  or  in  the  soil  on  which  the 
rain  water  fell.  These  last  constituents  are  to  be  looked  on  with  suspicion, 
unless  the  water  is  derived  from  a  deep  well,  when  it  may  contain  consi- 

derable quantities  of  these  substances  without  giving  rise  to  any  alarm. 
It  is  not  that  nitrates  in  themselves  are  injurious  in  any  way,  but  their 
occurrence  in  any  quantity  in  river  or  shallow  well  waters  shows,  that  the 
water  must  have  been  either  contaminated  with  some  nitrogenous  organic 
matter  in  a  state  of  decomposition,  or  in  some  circumstances  where  decom- 

posing nitrogenous  organic  matter  had  been  previously  present.  It  is 
pointed  out  that  it  must  be  more  or  less  dangerous  to  drink  water  that  has 
thus  been  contaminated  with  organic  matter  or  with  nitrates  derived  from 
organicmatter,  for  it  is  possible  if  not  probable  that  in  such  a  water  the  most 
noxious  of  all  its  constituents  would  entirely  escape  oxidation  or  any  kind  of 
change.  The  reason  for  this  opinion  is  very  clearly  expressed  in  one  of 

Dr.  Frankland's  papers  on  potable  water.  In  the  Journal  of  the  Chemi- 
cal Society,  March  1868,  at  page  31  of  his  Memoir,  he  says — "  There 

is  also  another  aspect  in  which  the  previous  sewage  contamination  of  a 
water  {i.  e.,  the  presence  of  large  quantities  of  nitrates  etc.)  assumes  a 
high  degree  of  importance  ;  if  the  shell  of  an  egg  were  broken,  and  its 
contents  beaten  up  with  water,  and  thrown  into  the  Thames  at  Oxford,  the 
albumen  would  probably  be  entirely  converted  into  mineral  compounds 

before  it  i-eached  Teddington,  but  no  such  destruction  of  the  nitrogenous 
organic  matter  would  ensue,  if  the  egg  were  carried  down  the  stream 
\inbroken  for  the  same  distance ;  the  egg  would  even  retain  its  vitality 
under  circumstances  which  wo;dd  break  up  and  destroy  dead  or  unorganised 
organic  matter.  Now  excrementitious  matters  certainly,  sometimes,  if 
not  always,  contain  the  germs  or  ova  of  organized  beings,  and  as  many  of 
these  can  doubtless  retain  tlieir  vitality  for  a  long  time  in  water,  it  follows 
that  they  can  resist  the  oxidizing  influences  which  destroy  the  excremen- 

titious matters  associated  with  them.  Hence  great  previous  sewage  con- 
tamination in  a  water  means  great  risk  of  the  presence  of  these  germs, 

which,  on  account  of  their  sjiarseness  and  minute  size,  utterly  elude  the 

most  delicate  determinations  of  chemical  analysis."  A  considerable  number 
of  chemists  have  put  forward  the  statement,  that  a  river  water  which  has 

lU 
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been  contaminated  with  sewage  matters  will  entirely  purify  itself  in  a  flow 
of  a  few  miles,  and  will  thus  again  become  fit  for  potable  and  domestic 
purposes.  The  weight  of  the  evidence  appears  however  to  disprove  this 
statement,  and  further  experiments  made  by  Dr.  Frankland  have  shown 
that  this  oxidation  of  sewage  matter  when  present  in  running  water  is  a 
process  of  extreme  slowness.  Thus  in  the  report  of  the  Rivers  Pollution 
Commissioners,  he  writes : 

"  Assuming,  however,  that  if  the  polluted  water  had  been  constantly 
exposed  to  the  air,  a  portion  at  least  of  the  oxj^gen  used  would  have  been 
replaced,  and  assuming  further  that  the  oxidation  proceeded  during  16S 
hours  at  the  maximum  rate  observed,  then  at  the  end  of  that  time,  only 

62'3  per  cent,  of  the  sewage  would  be  oxidized. 
"  It  is  thus  evident  that  so  far  from  sewage  mixed  with  20  times  its 

volume  of  water  being  oxidized  during  a  flow  of  10  or  12  miles,  scarcely 
two-thirds  of  it  would  be  so  destroyed  in  a  flow  of  168  miles,  at  the  rate 
of  one  mile  per  hour,  or  after  the  lajDse  of  a  week.  But  even  this  result 
is  arrived  at  by  a  series  of  assumptions  w?hich  are  all  greatly  in  favour  of 
the  eSiciency  of  the  oxidizing  process.  Thus,  for  instance,  it  is  assumed 

that  62'3  per  cent,  of  sewage  is  thoroughly  oxidized,  and  converted  into 
inofEensive  inorganic  matter,  but  the  experiments  showed  that,  in  fact,  no 

sewage  matter  whatever  was  converted  or  desti*oyed  even  after  the  lapse 
of  a  week,  since  the  amount  of  carbonic  acid  dissolved  in  the  water 

remained  constant  during  the  whole  period  of  the  experiment,  whilst,  if  the 

sewage  had  been  converted  into  inorganic  compounds,  the  carbonic  acid,  as 
one  of  these  compounds,  must  liave  increased  in  quantity. 

"  Thus,  whether  we  examine  the  organic  pollution  of  a  river  at  dif- 
ferent points  of  its  flow,  or  the  rate  of  disappearance  of  the  organic  matter 

of  sewage  when  the  latter  is  mixed  with  fresh  water,  and  violently  agitated 
in  contact  with  air,  or  finally,  the  rate  at  which  dissolved  oxygen  disappears 
in  water  polluted  with  5  per  cent,  of  sewage,  we  are  led  in  each  case  to  the 
inevitable  conclusion,  that  the  oxidation  of  the  organic  matter  in  sewage 
proceeds  with  extreme  slowness,  even  when  the  sewage  is  mixed  with  a 
large  volume  of  unpolluted  water,  and  that  it  is  impossible  to  say  how  far 
such  water  must  flow  before  the  sewage  matter  becomes  thoroughly  oxidized. 
It  will  be  safe  to  infer,  however,  from  the  above  results,  that  there  is  no 

river  in  the  United  Kingdom  long  enough  to  effect  the  destruction  of 

sewage  by  oxidation." 
Thus  Dr.  Frankland  is  of  opinion  that  a  river  water  once  largely 

contaminated  with  sewage  or  organic  matter  can  never  of  itself  become 
sufficiently  pure  again  to  be  a  safe  water  supply.  To  this  point  I  shall 
again  have  occasion  to  refer,  when  speaking  of  the  proposed  sources  of  the 
new  supply. 
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From  these  remarks  it  will  be  seen  tliat  in  judging  of  the  quality  of 

a  potable  water  by  Frankland's  process  of  analysis,  we  pay  tlie  greatest 
amount  of  attention  to  the  amounts  of  ammonia  and  of  organic  carbon 
and  nitrogen,  as  representing  organic  matter  actually  present,  whilst  we 
depend  upon  the  amount  of  nitrates  (and  to  a  considerable  extent  also 
on  the  amount  of  chlorides  as  explained  in  the  previous  part  of  this  paper) 
to  indicate  organic  contamination  which  has  become  oxidized.  The  amounts 

of  total  solids  and  of  Hardness  although  important  from  a  manufacturer's 
point  of  view,  do  not  seem  to  have  any  marked  action  on  the  health  of 

persons  drinking  such  water,  except  when  such  constituents  are  present 
in  very  large  quantities. 

Dr.  Frankland  has  unfortunately  not  fixed  upon  any  very  definite  stan- 
dard as  to  the  amounts  of  the  above  substances  which  may  be  present  in 

water  and  yet  not  render  it  dangerous,  and  in  fact  it  is  almost  impossible 
to  draw  any  hard  and  fast  rule  ;  but  so  far  as  can  be  ascertained  from  bis 

writings,  Dr.  Frankland  appears  to  think  that  a  supply  which  contains 

O'lO  parts  of  organic  carbon  and  nitrogen  in  every  hundred  thousand  parts 
of  water  is  of  "  great  organic  purity,"  whilst  one  containing  0  30  parts  of 
the  same  substances  in  the  same  volume  should  be  considered  a  water  of 

fair  organic  purity."  If  the  quantity  is  above  this  a  water  would  be  of 
doubtful  purity,  and  if  in  still  larger  quantities  the  water  would  be 
recognized  as  impure. 

In  order  to  give  an  idea  of  the  quantities  of  these  various  substances 
present  in  the  water  supplies  of  m.any  of  the  large  towns  in  England,  and  to 
show  the  average  composition  of  different  samples  of  water  from  various 
sources,  I  append  a  table  giving  the  results  by  this  method  of  analysis  of  the 
London  water  supply  from  the  rivers  Thames  and  Lea,  and  from  the  deep 
wells  in  the  chalk,  also  the  results  of  the  Edinburgh,  Glasgow,  Liverpool, 
Manchester  and  Dublin  Avater  supj^lies,  and  the  average  composition 
derived  from  the  analysis  of  a  large  number  of  samples  of  rain  water, 
upland  surface  water,  spring  water,  and  sea  water.  Most  of  these  numbers 
are  taken  from  the  various  reports  of  the  lioyal  Commissioners  who 
were  appointed  to  investigate  the  Pollution  of  liivers  in  England,  but 
some  of  the  numbers  come  from  the  article  on  Water  Analysis  given  in 

"  Sutton's  Volumetric  Analj'sis." 
See  Table,  page  120. 

Having  thus  settled  our  standards  for  comparison,  we  can  now  discuss 
the  present  water  supply  of  Calcutta,  The  results  obtained  by  the  analysis 
of  the  Hydrant  water  are  given  in  the  following  table ;  the  numbers 
shown  for  each  month  are  the  averages  for  the  past  four  years,  and  at  the 
foot  of  the  table,  the  general  average  for  the  whole  of  the  four  years  is 
aj^pcnded. 

See  Tulle,  pdcjG  121. 



A.  Pedler — On  iJte  past  and  present [No.  2, 

•autio^qQ 

o  o  o CO C  O  O  O  t~  CO (N  05  O  C-  C5 
o  o  o  o  o 
M  OO  O  lO  OS 

m 
Ah  00 IM  (M  M 02  O       N  C<I  O  - 

i-H 
»o  oD  cb 
<M  rH  03 

'ji 

W 

"A 

0 
< 

O  O  O  O  I>  -t- 00  O  1>  t»  05  J>. o  o  o  o 

CO  (N  ip  p 

•!)Ti8ii'Bniiaj Tfi  6  CO  N     cb  : :  -^ji  OS  j>  00 

W 
•jC.ii3.iodTii9j;, 

O  O  O  O  O  02 
cp  CO  o  o  o 

o  o  o  o 
_      c»  p  OS o  o  o  o  CO  : '  rH  lb  rH  00 I-H  i-l  ri( 

O  O  I-H  O  iH  o  o 

00  CO  CO CO  IM  CO C<1  w  ̂  (M  CO  r-H  CO  lO  O ^  t^3  CO  CO  C<1  rH  CO o  o  o  o  o  o  o 
(M  CO  CO  r>  CO Tji  (M  Oi  O 
O  O  lO  CO  IM 

■sa^tiqTjq^  pa's 

"Binorauiy 

-T"  Ci  rH 

O  02  CM 0-1  >-l  ̂  
o  o  o  o  o  o opfipppp 

i-l  o  o 
O  o  o O  o  o 

O  ̂   IM  O-l  T— I  CO  x> O  O  O  O  O  O  1(5 O  o  o  o  o  o  »o 

CO  O  ItO  CO  CO O  O  C2  OO  00 O  O      CO  o 

t-l  O  — I  lO (N  O  .-H  O  O O  O  O  O  o 

tM  iM  02  t— I  (M 'S*  (M  (M  CO  N  r-l  00 
O  O  O  O  O  O  "SI 

in  iM  OO  CO  U3 t— I  CO  tH  r-l  CD 
O  O  O  O  iH 

o  CO M  i-H  O 
CO  O  (M  00  CZ)  CD O  00  t-H  CO  CO  C'  00 0-1  r-H  (M  rH  <N  I-l  CO 

O  (M  — I  CO  00 
(M  CO  ira  t~ o  CO  o  o  oq 

O  O  CO  o      o  o 
Tjl  p  O  CO  00  U5 
115  OS  i>  cb  lb 1-H  r-l  CO 

lo  j>  00  o  i> 

02  p  t~  N oj  CO  do  OS [M  00 

CO 

Q 

;    Cj  <D 

^  ^ 

J  a  a  a H  c>  o  o fH  fcC  iH 

o o 

§  s  I'' 

c3 

R    t«    H  rj 

O    M  ^ 

qt 
g  o  5 

o 

<D    3  r-H    d  h 

P  p]       M  > 

H  I— (  Q> 



1880.] Water  supplies  of  Calcutta. 121 

P5 
Ha
rd
ne
ss
. 

Oi  00  i-H       ̂   CO  00  X>"       rH  -t^  00 
tD^CpJ>(NMyii/3C0  1>.O-* tbcb^bibtbtb-^cb-^-^fiibib 

65-69 

00 

ia 

t^(Mt~iMCD05C0^OlM(MC0 0ia505t~rHJ>.00C0OC003a5 

rH 

cb 

CO 

IM 

O 
CO 

•X.iwodniax 
(MCD-f<j>oo^iocO'^a3»oio 
t^ipCpOcp-^CpOJCOCOrHlO MCOCOCOCONrHOlHrHCTIN 

29.52
 

CO 

t-oO(MJ>i>-irai>oOr-icooo a)0<NooOTMooa2ip<^i>oo 
OiHMtHrHr-IOOOOOO 

11-45 

0-
95
 

C0C0rHOU0^C0C.1101>lOl>- iraCirHoot^iciaioasi^-C-cD OOrHOOOOrHOOOO 

IS
O-
 

sa^u.T^ij^  su  n9.o0.i{jij^ 

Ol0  00^01>l35lOCDl>-r-IVO i-H  CO  ̂   CO  CO  rH        If;        (M  (M  IM oooooooooooo 
CO O 

"? 

CO 

o 

"Biuoniniy clooooooooooo 
opfloqpfifipppn 

6 
P 

6 
fi 

•U8.oOj:)tj^  ottib.Sjo 
£~occocDirat»"*i>oOTfic.i COiOCD-f^^cOTflTf^TfilOlO^ oooooooooooo 

Cl 
»o 

o 

•uoqatjQ  oiu'bSjq 

rHOl'^I^OincOrHTjtOlOOO COt-rHN(M»i5a3000a3rH05 r-lt-lr-ii-lr-tt-l<:>Or-{(Z>r-<<Zi 

1-
40
8 

I> 

rH rH 

■j{|i.incliuj  j)i\os  XTJ^oj, 
l>051>00C0e0^1>CDOI>-* 
ioi>cocp<>iy<pococo<MTfi 
IMIMlNiM  iMrHrHrHrHrHrHrH 

20
7-
55
 

17-30 

.  :  :  :  ^.'-2^ 2      •  -  :  :  ̂  S  g  a  ̂  

tSooooooooood 
P  P  P  P  «  P  P  P  p  P  fi 

60 



122 A.  Pedler — On  tlie  past  and  present [No.  2, 

Taking  the  numbers  representing  the  general  average  for  the  year  and 
comparing  them  with  the  standards  which  I  have  suggested  from  Dr. 

Frankland's  works,  we  find  that  the  Calcutta  water  falls  just  outside  the 
class  of  waters  of  "  great  organic  purity,"  but  that  it  is  well  within  the 
class  of  waters  of  "  fair  organic  purity." 

Comparing  again  the  numbers  with  those  given  in  the  previous 
table  we  find  that  the  Calcutta  Hydrant  water  though  not  so  pure  as  the 
London  waters  derived  from  the  deep  wells  in  the  Chalk,  is  certainly 
purer  than  the  waters  derived  from  the  Thames,  and  perhaps  also  from  the 
Lea.  It  is  also  decidedly  more  free  from  impurity  than  the  water  supplies 
of  Edinburgh,  Liverpool  and  Dublin,  but  taking  all  the  constituents  into 
consideration,  it  is  not  so  pure  as  the  Glasgow  or  Manchester  supplies,  or  as 
the  Rhine  water  above  Schaffhausen.  Comparing  the  Hydrant  water  with 
the  average  composition  of  unpolluted  upland  surface  water  as  given  by  Dr. 
Frankland,  we  find  that  it  is  scarcely  so  pure  as  unpolluted  water  should  be, 
and  we  are  therefore  compelled  to  admit  that  the  Hooghly  water  has  been 
slightly  contaminated  before  it  reaches  Pultah.  The  amount  of  contami- 

nation is,  however,  not  very  great  and  as  pointed  out  before,  the  Calcutta  water 
falls  well  within  the  class  of  waters  of  medium  purity.  That  the  Calcutta 
water  must  be  contaminated  to  a  certain  extent  will  be  I  think  obvious 

to  any  one  who  is  acquainted  with  the  customs  of  the  inhabitants  of  India, 
and  more  particularly  of  the  inhabitants  of  villages  and  towns  on  the 
banks  of  the  rivers.  This  contamination  is  a  drawback  to  the  complete 
safety  of  our  water  supply,  for  as  pointed  out  previously.  Dr.  Frankland 
is  of  opinion,  that  a  water  once  contaminated  is  always  dangerous,  and 
that  the  self -purification  of  a  river  which  is  so  strongly  insisted  upon  by 
certain  persons  is  exceedingly  slight.  It  does  not  however  at  present  appear 
to  be  possible  to  cut  off  these  sources  of  contamination,  and  the  Hydrant 

water  though  good  is  not  a  perfect  supply.  Every  effort  however  should 
be  made  to  keep  this  previous  contamination  down  to  the  lowest  possible 

point,  and  it  is  to  be  hoped  when  systems  of  drainage  are  being  introduced 

into  the  up-country  towns,  that  the  sewage  from  them  will  not  be  allowed 

to  find  its  way  into  our  river.  Speaking  generally  the  sewage  from  any 
one  town  should  not  be  allowed  to  find  its  way  into  a  river  which  is  used  as 
a  source  of  water  supply  for  other  towns  lower  down. 

It  is  not  my  intention  to  criticise  these  average  numbers  in  detail, 

but  it  will  suffice  to  say  that  from  the  absence  of  ammonia  and  from  the 

smallness  of  the  amounts  of  organic  carbon  and  nitrogen,  and  of  nitrates 

and  nitrites,  and  also  of  chlorine,  it  is  clearly  evident  that  the  contamination 

of  the  Calcutta  water  is  really  much  smaller  than  might  have  been  ex- 

pected under  the  circumstances,  and  we  may  rest  assured  that  our  water 

supply  is  of  fairly  good  quality,  better  in  fact  than  that  received  by  the 
majority  of  large  towns  in  Europe. 
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In  considering  the  results  of  the  analysis  of  the  Calcutta  water 
month  by  month,  we  find  that  its  composition  varies  considerably  at 
different  parts  of  the  year.  A  close  inspection  of  the  table  will  show 
that  apparently  there  are  two  distinct  causes  at  work  in  modifying  the 
composition  of  the  water.  The  first  prominent  cause,  and  the  one  which  has 
by  far  the  greater  influence,  is  to  be  found  in  the  commencement, 
and  during  the  continuance  of  the  rainy  season  ;  the  second  and  smaller 
cause  ajjpears  to  be  the  melting  of  the  Himalayan  snows  by  the  burning 
sun  of  March,  April,  May  and  June.  These  changes  are  most  clearly  noticed 
in  the  column  of  Total  Solid  Impurity,  and  here  we  read  that  starting  in 
January  the  amounts  of  total  solids  gradually  increase  up  to  March,  when 

22'37  parts  are  present  in  every  hundred  thousand  parts  of  water ;  in  April 
and  May  the  quantities  steadily  and  gradually  diminish,  the  numbers  being 

2  L'68  and  2 1'23  respectively  ;  this  decrease  continues  until  June  1st  when 
there  are  only  19  43  parts  of  solid  impurity  present.  These  nun^bers  of 

course  correspond  with  the  gradual  and  inci-easing  diluting  effect  due  to  the 
admixture  of  pure  snow  water  with  the  ordinary  river  water.  In  the  middle 
of  June,  however,  the  rainy  season  usually  commences,  and  there  is  a  sudden 
decrease  in  the  solids  owing  to  the  diluting  action  of  the  enormous  volumes  of 

rain  water,  and  we  find  only  18'04  parts  on  July  1st ;  from  this  time  there 
is  a  slight  but  steady  decrease  until  October,  when  the  water  contains  the 
smallest  amount  of  solids  present  at  any  time  of  the  year ;  the  average  for 

October  1st  showing  11-30  parts.  After  the  complete  cessation  of  the 
rains  (after  November  1st)  there  is  again  a  sudden  rise  in  the  total  solids, 

and  on  December  1st,  19'4-1  parts  are  present.  Some  of  the  other  columns  of 
figures  sliow  a  somewhat  similar  change,  but  in  the  case  of  the  organic 
matter  the  change  is  not  very  marked.  In  the  amount  of  nitrates 

present  in  the  water,  there  appear  to  be  two  distinct  maximum  quanti- 
ties during  the  year,  one  in  March  at  the  time  of  greatest  concentra- 

tion of  tlie  water  as  before  mentioned,  and  the  second  at  the  commence- 
ment of  the  rains.  This  second  maximum  is  readily  accounted  for  when 

we  consider,  that  the  first  effect  of  the  rains  will  be  to  dissolve  out  the 
nitrates  which  have  been  accumulating  in  the  soil  of  the  drier  parts  of 
the  country  during  the  hot  season  ;  the  amount  of  nitrates,  however,  it 
will  be  seen,  steadily  decreases  towards  the  end  of  the  rains,  and  this  to  a 
certain  extent  confirms  the  explanation. 

Indeed  during  the  first  weeks  or  even  days  of  the  rainy  season,  the 
composition  of  our  water  supply  is  undergoing  very  rapid  change,  owing  to 
tlie  diluting  action  of  the  rain,  and  to  the  fact  that  the  first  showers  of  rain 
will  wash  out  considerable  quantities  of  soluble  organic  matter,  nitrates 
etc.,  from  the  soil ;  afterwards,  however,  the  rain  water  will  run  off  com- 

paratively pure.    We  shall  therefore  expect  that  the  first  action  of  the  rain 
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■will  be  to  decrease  the  total  solids,  and  to  increase  the  amounts  of  organic 
impurity  and  of  nitrates,  and  that  afterwards  all  the  constituents  will 
decrease  in  quantity. 

That  such  is  the  case  may  be  seen  by  the  following  analyses  made  on 
June  1st,  23rd  and  26th  and  July  1st  of  last  year.  Each  of  the  analyses 
shows  the  gradual  dilution  of  the  water  by  the  heavy  falls  of  rain  in  the 
districts  from  which  our  supply  is  collected,  and  the  increase  of  organic 
matter  and  of  nitrates  due  to  the  washing  out  of  the  substances  from  the 
soil  by  the  first  showers  of  rain. 

HOOGHLT  WATER. 

Hesults  of  Analysis  expressed  in  parts  per  100,000. 
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Extension  of  the  Present  Water  Supply. 

As  pointed  out  previously  it  is  now  proposed  to  double  the  supply  of 
filtered  water  for  Calcutta,  and  recently  a  proposal  has  been  urged  on  the 

Corporation  to  collect  the  new  supply  of  water  at  Cossipore  or  Dukhinsahar 
instead  of  as  at  present  at  Pultah.  As  I  was  consulted  on  this  subject  and 
gave  a  strong  recommendation  that  the  water  should  not  be  taken  from  any 
place  near  to  Calcutta,  but  that  the  present  source  at  Pultah  should  still  be 
used,  I  may  perhaps  be  allowed  to  give  the  substance  of  my  arguments  against 
the  two  proposed  sources  of  supply  at  Cossipore  and  at  Dukhinsahar. 

Mj'  opinions  on  this  point  are  to  a  great  extent  founded  on  some 
previous  analyses  of  the  river  water  taken  at  various  points  near  to  Calcutta, 
which  were  made  by  Dr.  Macnamara  and  Mr.  Waldie,  when  the  Calcutta 
supply  was  first  being  introduced,  but  in  addition  I  have  myself  made  a  few 
analyses  which  have  confirmed  me  in  my  conclusions. 
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The  usual  time  for  pumping  up  the  water  from  the  river  into  the 

settling  tanks  is  at  five  hours'  ebb  ;  this  is  of  course  done  so  as  to  avoid 
tlie  possibility  of  taking  in  any  tidal  water  and  as  far  as  possible  to  secure 
only  the  true  river  water.  The  proposals  for  taking  the  water  for  these 
two  places  appeared  then  to  resolve  themselves  into  two  questions. 

(«)  Whether  at  five  hours  of  ebb  the  water  off  Cossipore,  at  all 

seasons  of  flie  year  can  be  relied  on  as  a  safe  source  of  water-supply. 
{h)  Whether  at  five  hours  of  ebb,  the  water  at  a  distance  of  two  or 

three  miles  above  Cossipore,  at  all  seasons  of  the  year,  can  be  relied  on 
as  a  safe  source  of  water-supiDly.  For  I  think  it  will  be  generally  admitted, 
if  at  either  place,  at  any  one  season  of  the  year,  the  quality  of  the  water 
cannot  be  relied  on,  this  would  be  equivalent  to  a  condemnation  of  the 

proposed  place  of  supply. 
Before  proceeding  to  deal  with  the  actual  results  of  the  analyses 

which  have  been  previously  made  by  the  two  gentlemen  abovementioned,  it 
will  be  well  to  take  a  general  review  of  the  conditions  of  our  river  from  which 
the  water-supply  is  to  be  derived.  The  river,  as  is  well  known,  is  a  tidal 
one  to  a  considerable  distance  above  its  mouth,  and  it  appears  certain  that 
the  tidal  water  does  not  at  any  season  of  the  year,  or  under  any  ordinary 
circumstances,  reach  higher  than  Chinsurah.  I  have  already  shown  in  a 
previous  part  of  this  paper  that  the  true  river  water,  as  it  has  been  delivered 
of  late  years  in  Calcutta,  is  a  tolerably  pure  and  reliable  supply,  and  that 
there  has  never  been  the  slightest  suspicion  of  any  appreciable  admixture 
of  tidal  water  with  the  natural  river  water,  in  the  hydrant  water  now 
supplied  from  Pultah.  This  of  course,  is  because  the  water  is  collected 
at  a  considerable  distance  up  the  river,  and  that  it  is  taken  at  five 

hours'  ebb. 
The  tidal  water  however,  in  flowing  up  past  Calcutta  undoubtedly, 

must  become  contaminated  with  a  variety  of  impurities.  It  may  be  true 
that  a  large  proportion,  or  perhaps  nearly  the  whole  of  the  sewage,  as 
collected  in  the  drains  of  this  town,  is  now  carried  to  the  Salt  Water  Lakes, 
but  no  one,  knowing  the  habits  of  the  lower  orders  of  the  natives  of  this 
country,  will  believe,  that  this  represents  the  sum  total  of  the  sewage. 
In  all  probability,  there  is  a  large  amount  of  filth  of  various  kinds,  which 
finds  its  way  direct  into  the  river.  Again,  on  the  banks  of  the  river 
numerous  factories  have  now  sprung  up,  and  it  will  be  quite  tuilike  the 
usual  experience  in  England  if  these  factories,  unrestrained  by  Acts  of 
Parliament,  do  not  also  send  a  large  amount  of  filth,  refuse,  &e  ,  into  the 
running  stream  beside  them.  I  am  not  aware  what  sanitary  arrangements 
are  made  on  the  Howrah  side  of  the  river,  but  it  has  always  appeared 

to  me,  that  a  largo  amount  of  drainage  reaches  the  river  from  that 
source. 

17 
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Also  it  must  be  remembered  that  Calcutta  is  a  large  shipping  port  ; 
thus  on  the  average  I  believe  there  are  about  2,000  vessels  annually 
arriving  and  departing  from  the  port,  aggregating  nearly  two  and 
a  half  millions  o£  tons  ;  to  these  must  be  added  the  very  large  numbers  of 
country  boats,  diughis,  &c.,  which  line  the  shores  and  which  help  to  carry 
on  the  great  and  increasing  trade  of  Calcutta.  Omitting  the  actual  business 
operations  carried  on,  it  must  be  admitted,  that  the  crews  of  these  vessels 
will  add  a  not  inconsiderable  amount  of  sewage  contamination  to  the  river 
water.  The  tidal  Avater,  in  flowing  past  Calcutta,  must  of  necessity  then 
carry  with  it  all  such  contamination,  and  will  in  that  state  be  probably,  if 
not  certainly,  unfit  for  drinking,  or  even  for  domestic  purposes. 

I  think  it  cannot  be  disputed  that,  in  selecting  a  site  from  which  to 
collect  water  for  drinJcing  and  domestic  purposes,  it  will  be  essential,  that 

at  all  seasons  of  the  year,  at  the  ordinary  time  of  collection,  (five  hours'  ebb) 
there  shall  be  practically  no  admixture  of  tidal  water  with  river  water 
proper  ;  for  it  is  evident,  that  the  tidal  water  will  always  be  contaminated 
with  various  kinds  of  organic  matter. 

The  two  questions  which  I  suggested  previously,  thus  become  limited 
to  the  consideration  of  whether  at  Cossipore,  or  at  two  or  three  miles 

above  it,  the  water  at  five  hours'  ebb  is  free  from  contamination  with  tidal 
water  at  all  seasons  of  the  year.  It  would  be  bad  enough  to  supply 
brackish  tidal  water  for  drinking  purposes,  but  far  worse  to  supply  tidal 
water,  which  had  collected  all  sorts  of  filth  and  abomination  on  its  way 
up. 

Having  suggested  what  it  appears  necessary  to  prove,  we  can  now 
pass  on  to  the  consideration  of  the  analyses  which  have  been  made  on  this 
point.  Most  of  these  analyses  were  made  from  12  to  18  years  since,  when 
comparatively  little  attention  had  been  given  to  the  subject  of  water 
analysis,  and  an  important  part  of  the  method  of  analysis  then  employed 
has  been  since  shown  to  be  eminently  untrustworthy  and  unreliable.  The 
suitability  of  a  water  for  domestic  purposes  is  (as  pointed  out  previously) 
believed  to  depend  principally  on  its  freedom  from  organic  contamination, 
I  am  sorry  to  say  that  the  methods  for  the  determination  of  organic 
matter  in  water,  used  in  the  old  analyses  under  notice,  have  been  since 
shown  to  give  at  the  best  but  very  rough  indications,  which  do  not  at  all 
represent  the  absolute  amounts  of  organic  matter  present.  Though  these 
methods  of  analysis  failed  to  give  thoroughly  reliable  information,  yet  I 
do  not  think  it  too  much  to  assume  that,  to  a  certain  extent,  they  gave 
information  as  to  comparative  purity  of  samples  of  the  same  variety  of 
water,  and  valuable  information  may  thus  be  extracted  from  them.  By 
this  I  do  not  mean  to  say  that  the  exact  proportional  freedom  of  the  water 
from  organic  matter  will  be  represented  by  the  figures  given  in  these  analyses, 
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but  I  do  think  that  they  may  indicate  that  certain  samples  are  less  pure  than 
others,  and  so  on.  For  the  purpose  of  a  simple  comparison,  these  results 
will  be  almost  as  useful  as  absolute  statements,  for  we  may  work  on  the 

basis,  that  the  good  quality  of  our  Hydrant  water  has  been  satisfactorily 
demonstrated. 

In  passing  I  may  mention  that  Mr.  Waldie  disj^utes  the  correctness 

of  Dr.  Macnamara's  results  as  to  amount  of  organic  matter  present  in  the 
water,  but  it  would  be  quite  as  easy  for  me,  with  a  knowledge  of  the 

progress  of  the  last  ten  years,  to  dispute  the  correctness  of  Mr.  Waldie's 
results,  so  that  in  both  cases,  the  results  of  the  old  analyses  as  to  organic 

matter  ai-e  to  be  accepted  as  comparative  statements,  rather  than  actual 
truths.  It  must  be  clearly  understood,  however,  that  I  have  no  wish  to 

under-rate  the  value  of  the  work  done  by  Dr,  Macnamara  and  by  Mr. 

"VValdie  ;  far  from  it,  I  believe  that  the  results  criticized  are  as  accurate 
and  reliable  as  could  be  obtained  by  the  processes  then  known,  and  in 
those  portions  of  the  work,  where  the  methods  of  analysis  have  not  been 
changed,  I  think  we  may  rely,  with  certainty,  on  the  accuracy  of  the 
results  given. 

In  the  face  of  the  above  facts,  I  may  be  pardoned,  if  in  considering 
these  old  analyses  I  draw  more  particular  attention  to  the  determination 
of  the  inorganic  substances  present,  where  the  methods  of  analysis  have 
scarcely  changed,  and  refer  less  to  the  determinations  of  the  organic 
substances  present  in  the  water. 

In  tidal  water,  that  is  water  of  which  a  part  at  least  has  been  derived 
from  the  sea,  sodium  chloride,  or  common  salt,  is  a  prominent  ingredient. 
In  the  table  given  on  p.  120,  it  will  be  seen  that  sea  water  contains  no  less 

than  1975*6  parts  of  chlorine  per  hundred  thousand  of  water  ;  this  substance, 
on  the  other  hand,  is  present  in  very  minute  quantities  in  the  true  river 
water,  and  hence  we  have  a  crucial  test  to  apply,  in  order  to  determine  the 
presence  or  absence  of  tidal  water  in  the  samples  in  question.  It  may  here 
also  be  well  to  remark  that  the  process  of  analysis  for  the  determination 
of  chlorine  in  waters  has  not  changed  since  the  period  when  the  analyses 
by  Dr.  Macnamara  and  Mr.  Waldie  were  made,  and  therefore  we  may 
entirely  rely  on  the  accuracy  of  the  results  given  as  to  the  amounts  of  this 
constituent  present  in  the  samples  of  water  analysed. 

In  the  following  table  I  quote  four  sets  of  analyses  made  by  Dr. 
Macnamara  of  water  collected,  at  low  loater  in  each  case,  from  three 

different  points  in  the  river,  namely,  at  Chinsurah,  Pultah  and  off  Cossi- 
pore,  (one  mile  above  Baug  Bazar  Bridge).  For  the  sake  of  comparison  I 
have  added  to  the  table  some  of  the  numbers  obtained  in  the  regular  analysis 
of  water  for  the  year  1878. 
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Analyses  of  Watek  taken  in  the  middle  of  Steeam  six  feet 
FROM  Surface. 

Mesults  expressed  in  parts  per  100,000  ofioater. 

Constituent. 

Total  solid  residue  from  filtered  water 
Organic  matter   
Insoluble  earthy  salts   
Soluble  salts  
Sodium  chloride   

Total  solid  residue  from  filtered  water 
Organic  matter    . ,  
Insoluble  earthy  salts  
Soluble  salts  
Sodium  chloride   

Total  solid  residue  from  filtered  water 
Organic  matter   
Insoluble  earthy  salts   
Soluble  salts   
Sodium  chloride   

Total  soUd  residue  ,  

Carbon  and  nitrogen  of  organic  matter 

Sodium  chloride   

Low 
WATER. 

26-6 

6'0 

16-9 
3-6 

23-1 
6-0 

14-1 

2-7 

24'6 
6'0 

16-7 2-6 

©  CO 

S.  00 
16-80 0-158 

1-01 

Low 
WATEK. 

27-9 

5-6 19  9 1-9 

1-1 

27-3 

5-6 19.0 1-7 

1-1 

34-7 5-6 

19-3 
8-9 

7-6 

S  00 

24-34. 0-164 
1-87 

Low W'ATER. 

^  CO 

26-3 

5-0 170 
3  6 3-6 

97'1 11-9 
16-4 

67'6 
55-7 

^  00 

1516 
0-111 1-70 

Low 

WATER. 

C;  GO 

m  r-l 

12-9 

26 

8-0 1-5 

0-8 

14-6 

2  1 
8-7 

2-0 0-9 

13-3 

2-1 

9-0 

1-3 

^  00 

1112 0-124 

0-79 

An  examination  of  this  table  and  of  the  numbers  given  in  previous 
parts  of  this  paper  shows  clearly  that  the  pure  river  water,  i.  e.,  the  present 
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hydrant  water  never  contains  more  than  two  or  at  the  outside  three 
parts  of  sodium  chloride  per  100,000  of  water.  This  is  proved  by  Dr. 

Macnamara's  analj^ses  of  the  water  at  Chinsurah  and  Pultah,  and  also  by 
the  numbers  obtained  weekly  and  monthly  by  myself. 

When  however  the  analyses  of  Cossipore  water  are  considered,  it  will 
be  seen  that,  whilst  at  low  water  in  September  and  December,  its  com- 

position is  very  similar  to  that  of  pure  river  water  collected  higher  up  :  in 
March  and  more  particularly  in  June,  there  are  very  striking  differences. 
Thus  on  June  12th  1862  whilst  at  Pultah,  there  were  only  26  parts  of 

solid  impurity  and  3'6  parts  of  sodium  chloride  or  salt  in  every  100,000 
parts  of  water,  at  Cossipore  (one  mile  above  Baug  Bazar  Bridge)  on  the 
same  day,  and  at  lotv  ivater,  in  the  same  volume  there  were  no  less  than 

97'1  parts  of  solid  impurity,  of  which  55'7  parts  were  sodium  chloride. 
This  clearly  indicates  that  on  this  occasion,  there  was  a  very  large  admixture 

of  tidal  water  with  the  river  water.  Dr.  Macnamara's  results,  as  to  the 
amount  of  organic  matter,  also  appear  to  show  that  in  June,  there  was 
much  more  present  in  the  Cossipore  water  than  in  that  collected  at 
Pultah,  and  this  is  really  what  would  be  expected  to  be  the  case.  The 
ratio  of  the  organic  matter  shown  in  the  two  instances  is  greater  than  2 
to  1,  and  I  think  that  this  difference  must  indicate  that  the  water  at  Cossi- 

pore did  contain  an  excess  of  organic  matter  over  that  contained  at  Pultah. 
The  absolute  amounts  of  organic  matter  were,  we  now  know,  very  much 
smaller  than  the  numbers  given  in  the  table,  but  we  can  probably  rely,  to 
a  certain  extent,  on  the  relative  correctness  of  the  numbers  given. 

There  appears  then  to  be  no  escape  from  the  conclusion  which  Dr. 

Macnamara  draws  in  his  criticism  of  these  results  when  he  says — "jbhe  water 
(at  Cossipore)  during  March,  April,  May  and  June  is  largely  intermixed 
with  the  saline  matters  of  the  sea  water  and  the  sewerage  of  Calcutta,  and 

during  that  time  is  unfit  for  human  consumption." 
As  before  pointed  out  the  sewage  contamination  would  be  very  much 

less  at  the  present  time  than  it  was  then,  but  I  have  tried  to  prove  that 
we  cannot  have  an  admixture  of  tidal  water  without  at  the  same  time 

having  organic  and  sewage  contamination.  I  have  no  doubt  that  during 
the  rains  when  a  powerful  stream  is  running  down,  the  water  at  Cossipore 

may  be  nearly  as  pure  as  that  at  Pultah,  but  I  think  that  Dr.  Macnamara's 
analyses  alone  prove  that,  during  the  hot  weather  months,  the  water  at 
Cossipore  is  by  no  means  pure  enough  to  be  selected  as  a  water-stipply. 

Turning  now  to  the  analyses  made  by  Mr.  Waldie,  it  appears  to  me 
that  they  essentially  confirm  tlie  results  given  by  Dr.  Macnamara.  The 
water  tested  by  Mr.  Waldie  was  taken  usually  from  the  river  at  Burranagur, 

which  is  said  to  be  two  miles  above  Cossipore.  Here  on  June  l-lth,  1866  at 

11-5  A.  M.,  {at  loiv  tvater)  30  7  parts  of  solid  matter,  of  which  ll'S  parts 
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were  sodium  chloride,  were  found ;  again  on  May  1866,  two  hours  before 

the  commencement  of  tide,  there  were  21*50  parts  of  salt  present  ;  on 
May  2nd  1866,  there  were  15'50  parts  of  salt  at  ebb-tide,  and  on  June  1st 
1866  at  nearly  low  water,  16'50  parts  of  sodium  chloride  were  found; 
these  numbers  being  the  quantities  present  in  100,000  parts  of  water. 

With  regard  to  organic  matter  also  Mr.  Waldie's  results,  though 
showing  much  less  organic  matter  than  Dr.  Macnamara's  analyses,  to  a 
great  extent  confirm  his  statements,  and  prove  that  as  a  rule,  there  is  a 
larger  amount  of  organic  matter  in  the  water  collected  at  ebb-tide  off 
Burranagur,  than  in  the  water  collected  at  higher  points  of  the  river.  The 
numbers  above  quoted  show  unmistakeably  that  at  two  miles  above  Oossi- 

'pore  during  the  hot  season,  there  is  a  decided  admixture  of  tidal  water 
and  probably  of  sewage  contamination  with  the  pure  river  water,  and  that 
this  is  the  case  even  with  samples  collected  at  low  water. 

The  opinion  of  Dr.  Macnamara  as  to  the  suitability  of  Cossipore 
water  for  drinking  purposes,  has  already  been  given.  I  will  now  quote 

Mr.  Waldie's  remark  in  his  general  summary  of  results — "  Can  the  supply 
be  safely  taken  from  the  river  at  Cossipore  ?  We  can  scarcely  answer  in 

the  affirmative." 
In  conclusion,  then,  I  may  say  that,  so  far  as  can  be  ascertained  from 

the  old  analyses  by  Dr.  Macnamara  and  Mr.  Waldie,  and  from  my  own 

results,  it  is  my  opinion — 
That  dui'ing  the  rainy  season,  and  whilst  the  river  is  in  fuU  stream, 

the  water  collected  two  miles  above  Cossipore,  or  perhaps  even  at  Cossipore, 

could  probably  bo  used  as  a  fairly  safe  water-supply. 
That  during  the  hot  weather  months,  if  the  water  is  collected  two 

miles  above  Cossipore,  even  at  five  hours'  ebb,  there  will  frequently,  if 
not  always,  be  contamination  with  tidal  water  to  an  extent,  which  unfits 
it  for  a  safe  water-supply,  and  tlie  water  will  be  contaminated  to  a  still 
greater  degree  if  collected  at  Cossipore. 

That  this  tidal  contamination  would  involve  also  organic  contamination 
to  a  considerable  extent,  and  that,  as  pointed  out  in  a  previous  part  of 
this  paper,  such  organic  or  sewage  contamination  cannot  become  oxidized 
or  destroyed  during  the  flow  of  the  water,  nor  can  the  water  be  purified 
by  the  ordinary  processes  of  settling,  filtration  through  sand  etc.  so  as  to 
render  it  a  safe  supply  for  domestic  purposes.  Such  water  therefore  would 
be  eminently  unsafe  for  potable  purposes  and  should  be  at  once  condemned. 

That  unless  contrary  evidence  is  furnished,  the  proposed  new  sources 
of  supply  are  too  near  to  the  mouth  of  the  river  and  to  Calcutta,  and 
consequently  that  it  is  strongly  desirable  that  the  extension  of  the  water 
supply  should  be  carried  out  on  the  same  principle  as  formerly,  and  that 
the  water  should  always  be  collected  at  Pultah,  and  not  at  the  other  points 
which  have  been  suggested. 
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IX. — On  the  Zoological  Position  of  the  Bharal,  or  Blue-Sheep,  of 
Tibet. — By  E.  Ltdekkee,  B.  A. 

(Eeceived  Jan.  4tli ; — Eead  Feb.  4th,  1880.) 

The  Bharal  or  Blue-Sheep  o£  the  Tibetan  region  is  one  of  those  animals 
which  are  peculiarly  interesting,  and  at  the  same  time  peculiarly  puzzling, 

to  the  natm-alist,  on  account  of  its  presenting  affinities  to  two  distinct 
groups  of  animals,  whereby  the  determination  of  its  position  in  the  zoolo- 

gical scale  is  a  matter  of  some  considerably  difficulty. 
As  I  shall  sliow  below,  the  bharal  presents  points  of  resemblance  both 

to  the  sheep  and  the  goats,  and  this  intermediate  character  of  the  animal 
seems  to  have  been  the  cause  of  considerable  diversity  of  opinion  among 
naturalists,  as  to  what  genus,  the  animal  should  be  referred.  The  late  Mr. 

Bryan  Hodgson,  in  the  Society's  Journal,*  proposed  the  generic  name 
Pseudois  for  the  bharal.  Mr.  Hodgson,  however,  together  with  the  late 
Mr.  Blyth,  thought  that  there  were  two  species  of  the  genus,  to  which 
were  given  the  names  P.  naliiira  and  P.  larhal.  The  latter  writer,  how- 

ever, according  to  the  late  Dr.  Jerdon,  seems  finally  to  have  come  to  the 
conclusion,  that  there  was  only  one  species  of  the  genus,  known  as  P.  nnhura. 

The  late  Dr.  Grray,  and,  I  believe,  all  subsequent  writers,  have  adopted  the 

view  of  there  being  but  one  species  of  bharal.  Hodgson's  generic  distinc- 
tion was  adopted  by  Dr.  Gray.f  The  late  Mr.  H.  N.  Turner,  J  however,  and 

Mr.  W.  T.  Blanford,§  class  the  bharal  in  the  genus  Ovis,  though  the  last 
named  writer  does  not  give  his  reasons  for  so  doing. 

In  the  present  paper,  I  shall  notice  certain  points  in  the  osteology  of 
this  animal,  which  indicate  its  close  relationship  to  the  goats,  and  which,  I 
venture  to  think,  are  sufficient  to  confirm  its  generic  distinction  from  Ovis. 

Mr.  Hodgson,  in  his  above  quoted  paper,  first  pointed  out  that  the 

bharal  differed  from  all  the  true  sheep  in  having  no  "  eye-pits,"  but  did  not 
point  out  that  the  absence  of  these  "  eye-pits"  was  a  character  common  to 
the  bharal  and  the  goats.  || 

The  so-called  "  eye-pits"  are  the  depressions  which  occur  in  the  lachry- 
mal bones  of  many  run^inants  for  the  gland  known  as  the  "  larmier."  In 

all  the  true  sheep,  the  lachrymal  bone  has  a  very  considerable  larmial 
depression,  and  the  greater  part  of  the  outer  surface  of  that  bone  is  placed 

*  J.  A.  S.  B.,  Vol.  xvi,  p.  702. 
t  Cat.  of  Mammalia  in  Brit.  Mua.  Pt.  iii,  p.  177,  1852. 

J  "  Sciontific  Ecsults  of  2nd  Yarkund  Mission,"  Mammalia,  p.  85,  Calcutta,  1874. 
§  Pro.  Zool.  Soc.  Lon.  1850,  p.  176. 
II  I  exclude  the  genua  Ncmorhaedus  from  the  goats. 
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more  or  less  nearly  at  right  angles  to  the  surface  of  the  frontals  ;  the  suture 
connecting  the  lachrymal  with  the  maxilla  is  placed  in  advance  of  the 
suture  between  the  maxilla  and  the  malar.  In  the  goats,  the  outer  surface 
of  the  lachrymal  has  no  larmial  depression,  and  the  greater  part  of  such 
surface  is  continuous  with  the  plane  of  the  frontals  ;  the  lachrymo-maxilla- 
ry  and  malo-maxillary  sutures  are  in  one  oblique  line.  In  the  bharal,  there 
is  likewise  no  larmial  depression  on  the  lachrymal  and  the  outer  surface  of 
this  bone  slopes  gradually  away  from  the  plane  of  the  frontals  ;  while  the 
lachrymo-maxillary  suture  is  only  sliglitly  in  advance  of  the  malo-maxillary 
suture.  In  the  form  and  relation  s  of  the  lachrymal,  therefore,  the  bharal 
is  decidedly  much  nearer  to  the  goats  than  to  the  sheep. 

The  next  most  important  caprine  character  presented  by  the  bharal 
skull,  is  in  the  basioccipital.  In  the  true  goats  this  bone  is  oblong  in  shape, 
with  a  pair  of  tubercles  at  the  posterior  and  anterior  extremities  ;  of  these, 
the  posterior  pair  are  considerably  the  larger  and  more  prominent,  but  both 
are  situated  on  the  same  antero-posterlor  line.  In  the  true  sheep,  on  the 
other  hand,  the  basioccipital  is  always  considerably  wider  in  front  than 

behind,  while  the  anterior  pair  of  tubercles  are  much  larger  than  the  poste- 
rior, and  are  placed  wider  apart.  The  basioccipital  of  the  bharal  agrees 

exactly  with  the  basioccipital  of  the  goats,  and  is,  consequently,  widely 
different  from  this  jiart  in  the  sheep. 

In  the  form  of  its  lower  jaw,  the  bharal  agrees  with  the  sheep,  and 
differs  from  the  goats. 

In  the  structure  of  its  horns,  the  bharal  again  presents  caprine  affini- 
ties, lathe  true  sheep  the  horns  are  always  thrown  into  parallel  transverse 

wrinkles  extending  completely  round  the  horns  ;  the  colour  of  the  horns  is 

light  brown,  or  gi-eenish  brown,  and  the  direction  of  the  extremity  of  the 
first  curve  is  always  downwards  and  forwards. 

In  the  goats,  on  the  other  hand,  the  horns  are  never  thrown  into  coarse 
and  parallel  transverse  wrinkles,  but  are  marked  by  finer  striaa,  and  may  or 
may  not  carry  knobs  anteriorly.  Their  colour  is  dark  blackisli  brown  :  they 
are  always  more  or  less  angulated  ;  and  the  extremity  of  the  first  curve  is 
directed  backwards  and  upwards. 

In  the  bharal,  the  structure  and  colour  of  the  horns  is  the  same  as  in 
the  goats  ;  the  extremities  of  the  horns  are  directed  backwards  and  upwards  ; 
their  angulation  is  less  marked  than  in  the  goats.  The  liorns  of  the  bharal 

are  indeed  directed  more  outwards  than  those  of  the  goats,  and  in  this  re- 
spect they  present  some  points  of  resemblance  to  the  sheep ;  the  upward 

twist  of  their  extremities,  however,  shows  an  approximation  to  the  curved 

liorn  of  the  Markhoor  and  is  quite  different  from  the  curve  of  any  sheep's horn. 
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The  profile  o£  many  goats,  like  the  Ibex,  is  markedly  concave  ;  in 
others,  however,  as  the  Thar,  it  is  nearly  straight  ;  the  profile  is  also  nearly 
straight  in  the  sheep  and  hharal,  and  we  cannot,  therefore,  draw  any  classi- 
ficatory  inference  from  this  character. 

In  other  cranial  characters,  there  do  not  seem  to  be  any  well  marked 
distinctions  between  sheejD  and  goats.  It,  therefore,  seems  pretty  evident 
that  as  far  as  cranial  characters  go,  the  hharal  is  imdoubtedly  much  more 
closely  related  to  the  goats  than  to  the  sheep. 

The  bharal  is,  however,  externally  distinguished  from  the  goats,  by 
the  absence  of  any  odour  or  any  trace  of  a  beard  or  mane  in  the  males 

There  are  feet-pits  (interdigital  pores)  in  all  the  feet  of  the  bharal,  in  which 
respect  it  agrees  with  the  sheep,  and  differs  from  the  goats,  in  which  these 
pits  are  either  absent  (Hemitragus),  or  present  only  in  the  fore  feet 
{Capra).    The  tail,  according  to  Mr.  Hodgson,  is  unlike  that  of  the  sheep. 

From  the  above  comparisons  it  will  be  seen  that  in  the  osteological 
characters  of  the  head,  the  bharal  is  nearer  the  goats  than  the  sheep,  while 
in  its  external  characters  it  is  nearer  to  the  sheep.  The  cranial  characters 
pointed  out  above  appear  to  me  to  be  of  such  importance  as  to  preclude 
classing  the  bharal  in  the  genus  Ouis,  and  I  accordingly  think  that  Mr. 

Hodgson's  genus  Fseudois  should  be  retained  for  its  reception.  The  ani- 
mal most  certainly  forms  a  very  closely  connecting  link  between  the  genera 

Gapra  and  Oois,  and  it  seems  to  be  very  difficult  to  say  to  which  it  is  most 
nearly  related. 
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X. — Description  of  a  new  Species  of  Diurnal  Lepicloptera  lielonging  to  the 
G^ejiMs  Hebomoia.— i?y  J.  WooD-MiSOif. 

The  beautiful  insect  described  below  lias  been  recently  received  by  the 
Indian  Museum  from  the  Andaman  Islands,  where  it  was  obtained  by  Mr. 

A.  de  Roepstorff,  after  whom  I  have  named  it. 

Hebomoia  Eoepstoefii,  n.  sp. 

g'.  Differs  from  S".  _9'/aMC?j;j9e,  the  only  species  of  the  genus  witli 
■which  I  have  been  able  to  compare  it,  on  the  upper  side,  in  having  the 
apical  orange  patch  of  the  fore-wing  larger,  extended  into  the  cell,  and  less 
broadly  bordered  with  blact,  both  internally  and  externally  ;  the  submar- 
ginal  black  spots  smaller  and  completely  isolated  from  the  black  of  the  outer 

margin  ;  the  fore-v7ing  at  the  posterior  angle  tinged,  and  the  hind-wing 
externally  broadly  bordered,  with  bright  sulphur-yellow,  which  colour  is 
sliaded  off  into  the  cream-colour  of  the  rest  of  both  wings  ;  and  the  outer 

margin  of  the  hind-wing  narrowly  edged  with  black,  which  gradually 
broadens  from  the  anal  to  the  anterior  angle  and  extends  inwards  in  points 

at  the  veins  : — and,  on  the  under  side,  in  having  the  brown  mottling  of  the 
fore-wing  arranged  in  the  form  of  a  tolerably  conspicuous  band  coin- 

cident with  the  macular  band  of  the  upper  side  ;  and  the  ground-colour  of 
the  hind-wing,  as  also  that  of  the  mottled  portion  of  the  fore-wing,  of  a 

rich  golden-luteous  colour. 
Expanse  3  5  inches. 
Hab.    S.  Andaman. 

The  place  of  this  species  would  seem  to  be  between  S.  vossii,  (Mait- 
:land)  and  H.  sulplmrea,  Wallace. 

8  MAYi^^S 
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(With  Plate  VII.) 
A  recent  examination  o£  the  dentition  of  the  fine  series  of  skulls  of 

ItJiinoceros  indicus  contained  in  the  collection  of  the  Indian  Museum, 

has  brought  to  my  notice  several  very  interesting  facts  in  regard  to  the  de- 
velopment and  serial  homology  of  certain  of  the  teeth  of  that  and  other 

species  which  I  have  thought  of  sufficient  importance  to  be  put  on  re- 
cord, whence  the  following  notes  have  been  penned.  My  remarks  will 

mainly  refer  to  the  dentition  of  Rhinoceros  indicus,  but  some  points 
relating  to  that  of  other  species  of  the  genus  will  be  incidentally  referred 
to  in  the  course  of  the  paper. 

To  illustrate  my  subject,  I  have  had  lithographed  (through  the  cour- 
tesy of  Mr.  J.  Wood-Mason)  the  left  upper  dentition  of  two  adolescent 

skulls  of  JR.  indicus,  from  the  collection  of  the  Indian  Museum,  each  of 
which  is  remarkable  for  an  abnormality.  The  dentition  exhibited  in  fig.  I 
of  the  accompanying  plate  belongs  to  a  young  animal,  and  comprises  two 

incisors  (i.i,  i.~),  the  milk-molar  series  (m.m.^  to  m.mA),  and  the  true  molars 
(m.^  to  ni.^),  the  last  of  which  is  still  in  its  alveolus.  The  second  specimen 
(fig.  2)  belongs  to  a  somewhat  older  animal,  and  exhibits  the  alveolus  of  an 

incisor  («.^),  two  premolars  {p.m.^,  p.m."),  two  milk-molars  (m.w.^,  m.m.'^), 
and  the  three  true  mohirs  to  vi.'^),  the  last  of  this  series,  in  this  in- 

stance also,  not  having  yet  cut  the  gum.  The  grounds  on  which  these 
teeth  arc  assigned  to  their  respective  serial  po.sitions  will  be  found  in  the 
sequel. 
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The  true  molars  (in?-,  m?',  mP)  in  all  species  of  ItJiinoceros,  whether 
living  or  extinct,  are  invariably  three  in  number,  corresponding  with  the 
typical  maiTimalian  series,  and,  therefore,  require  no  further  notice  on  this 
occasion.  In  advance  of  the  first  of  the  three  true  molars,  there  occur,  in 

all  young  skulls  of  Rhinoceros,  four  teeth  in  serial  apposition,  but  in  older 
skulls  there  may  he  only  three.  It  is  to  these  anterior  teeth  of  the  milk- 
molar  and  premolar  series  (the  one  or  the  other  present,  according  to  the 
age  of  the  animal)  to  which  I  now  desire  to  draw  attention. 

An  examination  of  the  skull  of  which  the  left  dentition  is  drawn  in 

fig.  1,  shows  that,  of  the  four  teeth  (m.m?,  m.m?,  m.m.^,  m.in.^)  in  advance 
of  the  first  true  molar  (in?),  tlie  three  last  {m.in?,  mm?,  m.m^)  have 
their  fangs  and  bases  absorbed  away  by  the  germs  of  other  teeth,  which  are 
succeeding  them  from  above  :  there  can,  therefore,  be  no  doubt  that  these 
three  teeth  are  the  three  last  milk-molars  of  the  typical  series.  This  is 

also  shown  by  the  last  tooth  of  the  anterior  series  {m.m.'^)  being  more 
worn  than  the  first  of  the  true  molar  series  {m})  :  if  the  tooth  preceding 
the  latter  were  a  premolar,  it  would  be  the  less  worn  of  the  two.  The  first 
tooth  of  the  whole  series  (m.m?)  shows,  however,  no  signs  of  being  about 
to  be  replaced  by  a  vertically  succeeding  premolar.  I  have  carefully 
examined  another  skull  of  the  same  age,  in  which  the  alveoli  of  the  teeth 
hav6  been  opened,  and  I  can  find  there  no  trace  of  a  replacing  premolar 
above  the  first  of  the  seven  teeth  of  the  molar  series.  Were  this  tooth  to 

be  replaced  by  a  premolar,  such  replacement  would  take  place  before  that 
of  the  tooth  next  in  the  series.  Several  other  adolescent  skulls  of  i2.  wdi- 

cus  which  I  have  examined  show  no  trace  of  the  replacement  of  the  anterior 
tooth,  and  it  may,  therefore,  be  considered  to  be  proved  that  in  many 
instances  no  such  replacement  ever  takes  place. 

From  the  development  of  the  tooth  in  question  with  the  milk-molar 
series  (though  it  sometimes  appears  rather  later  than  the  next  tooth), 
there  would  seem  to  be  no  doubt  that  it  is  the  first  of  that  series,  and  I 
shall  show  below  that  such  is  undoubtedly  the  case.  From  the  fact  of 
this  tooth  having  in  most  instances  no  vertical  successor  and  persisting 

for  a  considerable  time  during  the  period  of  use  of  the  permanent  denti- 
tion, it  is  not  unfrequently  referred  to  as  the  first  premolar,  and  though, 

as  I  shall  show,  such  a  nomenclature  is  altogether  inaccurate,  yet  it  has  p. 
certain  amount  of  convenience  wliich  may  justify  its  conditional  use. 

The  dentition  drawn  in  fig.  2  also  exhibits  four  teeth  in  front  of  the 
first  true  molar  {m?),  but  they  are  not  all  homologous  with  those  in  the 

preceding  specimen.  The  two  teeth  (m.m.^,  m.mA)  in  advance  of  the  first 
true  molar  {m?  )  in  fig.  2  are  more  worn  than  the  former,  and  will  conse- 

quently be  the  third  and  fourth  milk-molars,  or  the  homologues  of  the 

corresponding  teeth  in  fig.  1.    The  first  and  second  teeth  {p.m},  p.m.^), 



1880.]        E.  Lydekker — Notes  on  tlie  Dentition  o/Rliiiioceros. 
137 

however,  in  fig.  2  are  still  in  germ,  and  as  being  totally  unworn  must  be 
o£  a  later  development  than  the  third  and  fourth  milk-molars  :  consequent- 

ly, the  former  must  be  the  first  and  second  premolars,  which  have  replaced 
the  first  and  second  milk-molars.  In  this  instance,  therefore,  the  first 

milk-molar,  which,  as  we  have  seen,  is  normally  persistant,  has  been  re- 
placed by  a  vertically  succeeding  premolar,  from  which  replacement  there  can 

be  no  question  as  to  the  correctness  of  the  serial  position  assigned  to  the 

former  tooth.  The  replacing  premolar  (fig.  2,  p.m.^,)  is  of  considerably 
la,rger  size  and  more  complex  structure  tliau  the  replaced  milk-molar 

(fig.  1,  m.vi.^). 
In  the  lower  jaws  of  all  the  skulls  of  It.  inclicus  which  have  come 

under  my  notice,  I  cannot  find  any  instance  of  the  vertical  replacement  of 
the  first  milk-molar,  which  generally  persists  until  the  permanent  dentition 
is  well  in  wear,  and  subsequently  falls  out  at  a  comparatively  early  period. 
Neither  can  I  find  any  instance  of  the  replacement  of  the  first  milk-molar 
of  either  jaw  in  R.  smnatrensis  {suinatranus)  or  i2.  javanicus  (sotidaicm). 

The  formula  of  the  molar  dentition  of  S.  indicus,  taking  into  account 

the  abnormal  form,  may  be  written  as  follows: — m.m.  —  b.^;^.  ̂ lilni^ 4 — 4  ̂   3 — 3 

m.^^;  the  adult  molar  dentition  of  the  normal  ioxm,  m.m.^^p.m.^^^ 
m-  ̂ — ̂   ;  'in'l  of       abnormal  form,  m.m.  5^  p.m.  ̂   m. 

The  succession  and  homology  of  the  anterior  tooth  of  the  molar  series 

appears  to  have  given  rise  to  a  certain  amount  of  confusion  among  natura- 
lists. Thus  Professor  Huxley  when  treating  of  the  dentition  of  the  genus 

Mhinoceros,  observes:*  "Of  the  four  milk-molars,  the  first,  as  in  the 

Horse,  is  smaller  than  the  others,  and  is  not  replaced  ;"  two  pages  back  in 
the  same  work,  however,  the  Professor  gives  the  formula  of  the  premolars 

as        which  would  imply  either  that  the  first  tooth  of  the  molar  series 

is  replaced,  or  else  that  it  is  reckoned  as  a  premolar,  in  which  case  there 
would  be  only  three  milk-molars. f  Professor  Owen  appears  to  have  come 
to  a  conclusion  totally  opposite  to  that  of  Professor  Huxley,  aud  seems  to 
consider  that  tlie  first  milk-molar  is  always  replaced.  Thus  on  page  592 

of  his  '  Odontography'  the  Professor  observes  that  "  the  first  of  the 

*  '  Anatomy  of  Vertebrated  Animals,'  p.  362. 
t  In  a  work  explanatory  of  the  homology  of  the  teeth,  as  is  Professor  Huxley's, 

there  can  bo  no  doubt  that  this  homology  should  be  given  with  the  most  strict  accu- 
racy. In  descriptive  zoology  and  palosontology,  however,  it  will  still  be  convenient, 

in  referring  to  the  dentition  of  the  genus  Ithiiioccros,  to  coimt  the  first  milk-molar,  when 
persistent,  as  a  premolar,  in  order  to  avoid  introducing  another  term  into  the  dental 
series.  The  same  conventional  arrangement  may  be  adopted  in  regard  to  the  perma- 

nent and  milk-incisors,  referred  to  below. 
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permanent  series  of  seven  molar  teetli  is  very  small  in  both  jaws,  and  is 

soon  shed  ;"  and  again  on  page  599,  "  the  first  milk-molar  soon  yields 
place  to  the  first  premolar."  The  above  given  instances  o£  the  dentition 
of  It.  indicus  show  that  this  view  cannot  be  normally  correct :  the  difference 

in  the  form  of  the  first  upper  milk-molar  (wi.w.i)  and  the  first  premolar 
{p.m})  shows,  in  cases  where  the  former  tooth  persists,  that  it  cannot  be 
a  premolar  which  has  supplanted  a  milk -molar  in  utero,  as  might  otherwise 

be  the  explanation  according  to  Professor  Owen's  views. 
I  now  come  to  the  consideration  of  the  non-molar  dentition,  and  shall 

first  treat  of  the  teeth  of  the  upper  and  secondly  of  the  lower  jaw. 

According  to  Professor  Owen,*  there  is  developed,  in  the  foetal  skull 
of  R.  indicus,  immediately  behind  the  maxillo-premaxillary  suture,  a  very 
small  tooth,  which,  from  its  position  must  be  the  milk-canine  :  this  tooth 
disappears  at  an  extremely  early  age,  and  no  permanent  successor  is  ever 
developed.  I  can  find  no  record  of  an  upper  canine  ever  having  been 
observed  in  the  foetus  of  any  other  species  of  the  genus,  and  no  permanent 
upper  canine  occurs  in  any  species. 

In  a  very  young  skull  of  R.  indims,  figured  by  Cuvier,t  there  appear 
in  the  premaxilla  the  alveoli  of  two  teeth,  which  must  be  those  of  the  first 

and  second  milk-incisors.  Two,  indeed,  appear  to  be  the  normal  num- 
ber of  upper  milk-incisors  developed  in  the  genus,  though  Professor 

Huxley  I  speaks  of  there  being  three  on  either  side  in  some  species.  § 
Normally,  in  H.  indicus  there  is  only  one  permanent  incisor  developed, 

succeeding  the  first  (innermost)  milk-incisor ;  the  former  tooth  is  easily 
recognized  by  its  lateral  elongation.  Occasionally,  however,  as  in  the  skull 
of  which  the  left  upper  dentition  is  represented  in  fig.  1,  a  second  upper 

incisor  (*.-)  is  developed,  replacing  the  second  milk-incisor.  In  the  figured 

specimen,  the  two  incisors  (i.^,  i.")  are  still  in  the  condition  of  germs  just 
protruding  from  their  alveoli ;  from  tlie  condition  of  wear  of  the  molar 
series  it  is  quite  evident  that  the  two  incisors  belong  to  the  second  series, 

which  is  also  shown  by  the  characteristic  form  of  the  innermost  (i.^)  ;  the 
second  incisor  (i.^)  is  not  lengthened  laterally  like  the  first.  In  the  right 
premaxilla  of  the  same  skull,  only  the  first  incisor  is  developed.  Another 
instance  of  the  development  of  the  second  incisor  of  one  side  of  the  upper 
jaw  is  afforded  by  the  skull  belonging  to  a  mounted  skeleton  of  an  old 
individual  of  H.  indicus  in  the  Indian  Museum,  in  which  all  the  teeth  of 
the  permanent  series  are  much  worn.    In  the  right  premaxilla  of  that  skull 

*  '  Odontograph}','  p.  592. 
t  'Ossemens  fossiles,'  Ed.  1836.    Atlas,  pi.  xliii,  fig.  3. 
J  Lou.  cit.  p.  362. 
J  I  urn  uot  aware  whicli  species  is  referred  to. 
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there  occur  two  large  and  well-worn  permanent  incisors  not  differing  to 
such  an  extent  in  size  as  do  those  of  the  figured  specimen.  No  trace  of  a 
second  incisor  is  to  be  found  in  the  left  premaxilla,  and  I  cannot,  indeed, 
find  any  instance  of  the  development  of  the  two  upper  incisors  of  both 
sides  in  the  same  individual  of  R.  indicus.  The  occasional  development 

on  one  side  only  of  the  second  permanent  incisor  in  the  last-named  species, 
would  seem  to  be  a  pretty  clear  indication  that  it  is  descended  from  an 
ancestor  in  which  two  pairs  of  upper  incisors  were  normally  present.  It 
seems,  indeed,  that,  when  teeth  normally  absent  do  present  themselves, 
they  usually  appear  only  on  one  side,  as  in  the  instance  of  the  lower  jaw  of 
a  tiger  with  an  extra  premolar,  described  by  myself  in  a  former  volume  of 

the  Society's  Journal.* 
In  all  species  of  the  genus,  the  normal  number  of  permanent  upper 

incisors  (if  any  are  present)  appears  to  be  one  only  on  either  side,  and  I 
have  not  come  across  any  instance  of  the  abnormal  development  of  the 
second  upper  incisor  in  any  species  but  R.  indicus.  It  may  not  improba- 

bly be,  however,  that  such  abnormal  development  may  occur  in  other 
species. 

It  has,  indeed,  been  stated  on  the  authority  of  the  late  Dr.  Falconerf 
that  the  extinct  Indian  iB.  sivalensis  was  furnished  with  three  pairs  of 
upper  (and  lower)  permanent  incisors  ;  none  of  the  numerous  specimens  of 

the  skull  of  this  species  figured  in  tlie  '  Fauna  Antiqua  Sivalensis,'  how- 
ever, exhibit  any  incisors  at  all,  and  we  have,  therefore,  no  tangible  evidence 

whatever  to  support  the  new  genus  Zalalis  lately  proposed  by  Professor 
Cope  J  for  the  reception  of  this  species  on  the  ground  of  the  unusual 
number  of  incisors  with  which  it  was  provided. 

Turning  now  to  the  lower  jaw,  we  shall  find  that  there  is  some  consi- 
derable dilficulty  in  arriving  at  a  satisfactory  conclusion  as  to  the  homo- 

logies of  the  teeth  in  advance  of  the  molar  series. 
In  jB.  indicus,  there  normally  exist  in  the  young  animal  an  inner  pair 

of  very  small  conical  teeth,  and  an  outer  pair  of  larger  teeth.  The  outer 
pair  are  succeeded  from  below  by  a  pair  of  much  larger  triangular  and  pointed 
teeth,  which,  therefore,  evidently  belong  to  the  permanent  series.  Normally, 
I  believe,  the  inner  pair  are  not  succeeded  by  permanent  teeth,  as  I  can 
find  no  trace  of  such  in  most  lower  jaws  ;  in  the  lower  jaw  of  the  skull 
drawn  in  fig.  1,  however,  there  occurs,  a  little  above  and  internal  to  the 
middle  pair  of  teeth,  a  second  pair  of  small  teeth,  which  are  less  protruded 
from  the  jaw,  and  which,  I  think,  certainly  belong  to  the  second  dentition. 

*  Vol.  xlvii,  pt.  ii,  pi.  2. 
t  Owen,  loc.  cit.  p.  689. 
+  Bui.  U.  ti.  Gfcol.  Geog.  Siu'v.  Vol.  v,  p.  229. 



140  E.  Lydekker — Notes  on  the  Dentition  o/E!)inoeeros.      [No.  3, 

We  may,  therefore,  say  that  in  JR.  incUcus  there  are  always  developed  in 
the  symjiliysis  of  the  mandible  two  pairs  of  milk-teeth,  and  always  one,  and 
occasionally  two  pairs  of  permanent  teeth.  When  the  middle  pair  of 
milk-teeth  are  not  replaced,  they  remain  during  the  permanent  dentition, 
as  in  the  analogous  case  of  the  first  upper  milk-molar. 

It  now  remains  to  consider  the  serial  position  of  the  teeth  in  question. 
With  regard  to  the  middle  pair  of  teeth,  there  can  be  no  question  but  that 
they  are  incisors,  and  probably  the  first  of  that  series.  With  regard  to 
the  homology  of  the  larger  outer  pair  of  teeth,  two  views  are  entertained. 
By  the  older  writers,  this  pair  of  teeth  were  unhesitatingly  classed  as 
incisors  ;  a  view  adopted  both  by  Prof.  Huxley  and  by  Prof.  Owen.  Lat- 

terly, however,  some  writers,  among  whom  may  be  mentioned  Professors 

Cope*  and  Gaudry,t  have  come  to  the  conclusion  that  this  outer  pair  of  teeth 
are  really  canines,  apparently  from  their  resemblance  to  the  undoubted 
canines  of  certain  genera  of  extinct  Mammals.  To  distinguish  between  a 
canine  and  an  incisor  tooth  in  the  lower  jaws  of  animals  in  which  the 

incisors  are  reduced  and^no  upper  canine  is  present,  is  indeed  a  matter  of 
extreme  difiiculty,  and  I  do  not  desire  on  the  present  occasion  to  enter  into 
the  reasons  either  for  or  against  the  innovation.  I  provisionally,  however, 
adopt  the  old  nomenclature.  J  With  this  view  of  the  homology  of  the 
teeth  in  question,  the  anterior  milk  dentition  of  B.  indicus  may  be  formu- 

lated as  follows: — c.  ll^  ̂.  ̂>  the  adult  dentition  will  be  normally  c.  — 0—0     3—2  0-0 
™      0-0  .1-1  ,  n         0—0  .  2—2 
m.i.  —t,—,  or  abnormally  c.  —  i.  — . 

In  treating  of  the  milk  dentition  of  Wiinoceros,  Professor  Huxley§ 

remarks  of  the  two  pairs  of  lower  incisors  that  "  it  seems  probable  that 
only  one  pair,  in  any  case,  are  permanent  teeth."  I  have  shown  that 
occasionally  in  R.  indicus  both  pairs  may  be  replaced  by  permanent  teeth, 
and  I  now  proceed  to  show  that  such  is  at  all  events  sometimes  the  case  in 
another  species.  In  a  lower  jaw  of  R.  javanicus  figured  by  De  Blainville,|| 
there  are  the  germs  of  two  incisors  on  each  side  in  alveolo,  below  protruded 
incisors ;  the  former,  therefore,  are  clearly  permanent  teeth.  I  have  no 
means  of  knowing  whether  this  replacement  is  abnormal  or  normal.  In 

*  Loc.  cit. 

t  '  Les  Enchainements  du  Monde  Animal :  Mammiferes  Tertiaries,'  p.  50,  et  seq. 
X  I  may  perhaps  observe  that  there  seems  te  he  some  discrepancy  in  M.  Gaudry'a 

nomenclature,  since  on  page  68  of  his  work  quoted  ahove,  he  speaks  of  there  being  two 
pairs  of  small  incisors  in  the  lower  jaw  of  R.  bicornis  fafricanus),  and  yet  does  not  pro- 

duce any  evidence  to  show  that  these  teeth  are  not  the  homologues  of  the  two  pair  of 
teeth  in  the  mandible  of  R.  indicus,  which  are  reckoned  as  incisors  and  canines. 

$  Loc.  cit.  p.  362. 

II  '  Osteographie,'  Atlas,  Ehinoceros,  pi.  viii. 
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B.  smiatrensis,  there  is  in  the  adult  state  no  median  pair  of  lower 

incisors,*  and  it  is,  therefore,  probable  that  permanent  middle  lower 
incisors  are  never  developed  in  this  species. f 

In  the  living  African  species  of  Mliinoeeros,  in  the  extinct  Indian 
a.  deccanensis,  and  other  extinct  species,  no  permanent  incisors,  in  either  jaw, 
were  ever  developed,  and  in  the  adult  the  symphysis  of  the  mandible  and 

the  premaxillse  are  consequently  edentulous.  It  has  been  said  that  three 
pair  of  lower  incisors  were  developed  in  S,.  sivalensis,  but  none  of  the 

lower  jaws  of  the  genus  figured  in  the  '  Fauna  Ant.  Siv.'  show  more  than 
two  pairs  of  these  teeth,  and  none  are  present  in  the  specimen  referred  to 
a.  sivalensis. 

From  the  foregoing  brief  notes  it  will  be  gathered  that  the  dental 
system  of  the  genus  Rhinoceros  presents  very  considerable  differences  in 
different  species,  and  occasionally  in  different  individuals  of  the  same 
species.  These  differences  are  mainly  due  to  the  varying  extent  to  which 
specialization  has  operated  in  the  genus,  and  to  the  occasional  develop- 

ment by  '  reversion'  of  teeth  normally  absent. 
The  genus  Rhinoceros  (using  the  term  in  its  original  comprehensive 

sense)  is  indeed  one  of  those  in  which  the  dental  system  may  be  said  to  be 
in  a  condition  of  change,  and  this  variability  in  the  matter  of  the  develop- 

ment or  suppresion  of  certain  teeth  in  species  and  individuals,  appears  to  me 
to  render  the  splitting  up  of  the  old  genus  into  a  number  of  new  genera 
or  subgenera  (except  in  the  case  of  Acerotherium)  a  very  questionable 
measure.  The  relative  prominence  or  insignificance  of  the  anterior  teeth 
may  be  traced  in  a  graduated  scale  from  one  species  to  another  as  has  been 
most  ably  done  by  M.  Gaudry  in  his  invaluable  work  already  quoted  in 

this  ̂ aper. 

Explanation  op  Plate  YIL 

Fig.  1.  The  left  upper  dentition  of  an  immature  specimen  of  R.  indicus,  showing 

the  germs  of  two  permanent  incisors  {i},  «'.-),  four  milk-molars  {m.ni^,  m.m?,  m.m.\ 
m.m.'*),  first  and  second  true  molars  {m.^,  >«."),  and  the  alveolus  of  the  third  (w.^). 
(The  animal  to  which  this  skull  belonged  was  killed  hy  Mr.  W.  T.  Blanford.) 

Fig.  2.  The  left  upper  dentition  of  a  somewhat  older  individual  of  the  same  spe- 

cies, showing  the  alveolus  of  the  first  permanent  incisor  («'.'),  the  first  and  second  pre- 
molars {p. in},  p.m."),  the  third  and  fourth  milk-molars  (m.m:^,  m.m.*),  the  first  and 

second  true  molars  ()«.\  w.'*),  and  the  alveohis  of  the  thii-d  (/«.•*), 
Both  specimens  are  di-awn  one  half  the  natural  size. 

*  Professor  Cope  (loc.  cit.  p.  229)  is  in  error  when  he  gives  two  paii-s  of  mandi- 
bular teeth  to  this  species. 

t  I  should  doubt  if  the  lower  jaw  drawn  in  fig.  15  of  plate  138  of  Owen's 
'  Odontography'  as  of  R.  stmatrensis  belongs  to  that  species. 
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XII. — On  a  Species  o/"  Trocbalopterumy"ro7«  Travancore. 
By  W.  T.  Blanford,  F.  R.  S. 

(Received  Sept.  2nd  ;— Read  November  3rd,  1880.) 

A  very  interesting  series  of  bird-skins  obtained  in  Southern  Travan- 
core has  recently  been  brought  to  England  by  Mr.  F.  W.  Bourdillon. 

Collections  previously  made  by  the  same  gentleman  in  the  locality  named 
have  been  described  by  Mr.  Hume  in  Stray  Feathers,  Vol.  IV,  p.  351,  and 

Vol.  VII,  p.  33.  One  oi:  the  species  noticed  in  the  second  paper  is  Troclia- 
lopteruvi  fairbanJci,  a  bird  originally  obtained  by  Mr.  S.  Fairbank  on  the 
Palni  hills,  about  100  miles  north  of  the  range,  east  of  Trevandrum,  on 

which  Mr.  Bourdillon's  skins  were  collected.  Mr.  Hume,  1  c.  p.  37,  points 
out  some  differences  between  the  Travancore  and  Palni  forms,  but  remarks 
that  he  has  not  a  sufficient  series  to  determine  whether  these  differences 
are  constant. 

In  the  collection  now  brought  are  three  skins  of  the  Travancore 
Troclialopterum,  and  on  comparing  them  v^ith  the  original  type  of 
T.fairianhi  in  the  British  Museum,  I  find,  besides  the  differences  noticed  by 
Mr.  Hume,  a  few  other  distinctions,  sufficient,  I  think,  to  justify  a  separate 
title  being  bestowed  on  the  Travancore  bird.  The  following  is  a  full  de- 

scription of  the  latter. 

Teochaloptetium  meridionale,  sp.  nov. 

T.  Trochaloptero  fairbanki ^erff^we,  seel  clorso  grisescente,  aldomine 
medio  albo,  supercilio  albo  hand  post  oculum  prodiocto,  regione  postoculari 
grisea  nec  fusca,  rostroque  robustiore  distinguendum  :  pileo  brunneo,  dorso 

griseo-olivaceo,  postioe  olivaceo,  colorihus  transeuntibus  ;  supercilio-.  brevi 
albo,  loris  bmnneis,  cum  pileo  concoloribus  ;  capitis  lateribus  cum  regione 
parotiea  pallide  rufescenti-griseis,  colli  lateribus  cinereis ;  rectricibus 
remigibusque  brunneis,  illis  remigibmqioe  secundariis  ultimis  subobsolete 
transfasciatis ;  mento,  gula,  atque  pectore  albescenti-griseis,  conspicue 
fusco-sfriatis,  media  gula  fere  alba ;  abdomine  medio  albido,  lateribus 
cum  pennis  subcaudalibus  tectricibusque  inferioribus  alarum  ferrugineis, 
tibiis  olivaceis  ;  roslro  nigro,  jjedibus  fuscis,  iridibus  saturate  rujis. 

Long,  tota  exempli  masculini  9,  alte  3  5,  caudse  3'6,  tarsi  l''i5,  rostri 
a  f route  0'8,  ejusdem  a  rietu  1,  culminis  0  9  poll.  Angl. 

Hab.  In  summis  montibus  provincial  Travancore,  ad  extremitatem 
meridionalem  peninsulse  Indicse. 

Head  above  hair-brown,  the  feathers  rather  pale-shafted,  the  colour 
passing  gradually  into  that  of  the  back,  wliich  is  greyish  olive,  becoming 
greener  on  the  rump  ;  a  very  short  white  superciliuni,  only  extending  from 
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the  base  of  the  bill  to  above  the  middle  of  the  eye  ;  lores  the  same  colour 

as  the  crown  ;  sides  of  head,  including  the  ear-coverts,  grey,  with  a  sliglit 
rufescent  tinge ;  sides  of  neck  purer  grey  ;  wing  and  tail-feathers  brown 
with  olivaceous  margins,  all  the  tail-feathers  and  the  last  (proximal) 
secondary  quill- feathers  with  faintly  marked  narrow  transverse  bars  on  the 
upper  surface  ;  chin,  throat,  and  breast  pale  grey,  with  conspicuous  dusky 
strife,  the  central  portion  of  each  feather  being  much  darker  than  the  edges  ; 
the  middle  of  the  throat  is  very  pale,  almost  white,  middle  of  abdomen 

white,  lateral  portions  and  flanks  with  the  under  tail-coverts  and  under 
wing-coverts  ferruginous  ;  thigh-coverts  olivaceous.  Irides  dark  red,*  bill 
black,  legs  dusky. 

The  three  specimens  were  all  shot  at  an  elevation  of  4000  feet.  Two 
are  from  Mynall,  one  from  the  Travancore  and  Tinnevelly  boundary.  Two 
are  males  ;  of  the  third,  the  sex  has  not  been  ascertained.  The  differences 

in  measurement  are  trifling  :  the  wing  is  S  ̂ to  3  55  inches  ;  tail,  3-4  to  3-65  ; 
tarsus,  1*4  to  1 '45  ;  culmen,  0  9  to  0'95.  The  length  is  given  by  Mr. 
Bourdillon  from  8^  to  9g  inches  in  different  specimens. 

T.  meridionale  is  distinguished  from  T.  fairhanhi  by  (1)  the  much 
shorter  white  superciliary  stripe  terminating  above  the  eye,  whereas,  in 
T.  fairhanhi,  it  extends  back  above  the  ear-coverts  ;  (2)  by  there  being  no 
brown  band  beliind  the  eye,  the  feathers  immediately  behind  the  eye  being 
rufescent  grey  like  the  cheeks  in  T.  meridionale,  whilst  they  are  brown  like 
the  lores  and  the  crown  in  T.  fairhanhi ;  (3)  by  the  back  and  upper  parts 
generally  being  much  greyer  and  by  the  brown  colour  of  the  crown  passing 
gradually  into  the  olivaceous  tinge  of  the  back  and  not  being  separated  by 
a  distinct  margin  ;  (4)  hy  the  tail-feathers  being  browner  and  more  dis- 

tinctly transversely  barred  above  ;  (5)  by  the  striation  on  the  throat  and 
breast  being  more  strongly  marked ;  (6)  by  the  middle  of  the  abdomen 
being  white  instead  of  ferruginousf  ;  and  (7)  by  the  rather  stouter  bill.  I 
consider  the  differences  marked  1,  2,  and  3  characteristic  ;  the  others  taken 

alone  would  scarcely  justify  the  separation  of  the  two  forms. 
From  T.  jerdoni  the  present  species  may  be  known  by  the  absence  of 

a  black  chin  J,  by  the  flanks  and  under  tail-coverts  being  rufous  instead  of 

*  Noted  by  Mr.  Bourdillon,  as  also  are  the  dimensions  taken  in  ttie  flesh.  The 
length  above  quoted  is  from  these  measurements. 

t  This  may  not  be  constant  ; .  I  have  an  indistinct  recollection  of  having  seen  a 
specimen  of  T.  fairhanhi  with  the  middle  of  the  abdomen  whitish,  but  I  am  not  sure. 

X  With  reference  to  this  distinction  between  T.  jerdoni  and  the  two  Southern 
forms  T.  fairbanlci  and  T.  meridionale,  it  is  as  well  to  rote  that  the  presence  of  a  black 
chin  in  the  former  is  mentioned  by  Blyth  in  his  original  description  J.  A.  S.  B.,  1851, 
XX,  p.  622.  I  call  attention  to  this  distinction,  as  Mr.  HJmo  has  overlooked  it  in  his 
note  on  the  species  (Stray  Feathers,  vii,  p.  36). 

19 
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olivaceous,  and  the  middle  of  the  abdomen  white  instead  o£  rufous.  It  is 

greatly  to  be  regretted  that  T.  jerdoni  has  never  been  collected  again,  so 
far  as  can  be  judged  by  published  accounts,  since  Jerdon  first  procured  it. 

XIII. — On  a  new  Species  of  Papilio  froin  South  India,  xviiTi  BemarTcs  on 
the  Species  allied  thereto. — By  J.  Wood-Mason,  Officiating  Superin- 

tendent, Indian  Museum,  and  Professor  of  Comparative  Anatomy 
and  Zoology,  Medical  College,  Calcutta. 

(Eeceived  Oct.  16tli;— Read  Nov.  3rd,  1880.) 

(With  Plates  VIII  and  IX.) 

In  December  last,  the  Indian  Museum  received  from  Mr.  F.  W.  Bour- 
dillon  of  Trevandrum,  a  small  collection  of  diurnal  Lepidoptera,  amongst 
which  was  a  much  worn  and  tattered  example  of  a  female  insect  evidently 
closely  allied  to  the  North  Indian  P.  Castor  and  to  the  Burmese  P.  Mahadeva, 
with  the  same  sex  of  the  latter  of  which  it  turned  out  on  examination  to 

agree  in  having  the  discal  markings  of  the  hind-wing  confined  to  the 
median  region  of  the  organ,  where  they  form  a  transverse  band  of  lanceo- 

late spots,  instead  of  being  diffused  over  the  whole  disk  and  extending  into 
the  cell,  as  in  the  former. 

About  a  month  ago,  a  few  species  of  butterflies  Avere  received  from 
Mr.  G.  H.  Kearney  of  the  Berkodee  Coffee  Estate,  KojDpa  Anche,  Mysore,  and 
amongst  them  is  a  fine  specimen  of  the  male,  which  proves  that  the  species 

is,  as  the  above-mentioned  female  specimen  had  already  indicated,  moi'e  nearly 
related  to  P.  Mahadeva  than  to  P.  Castor,  and  enables  me  to  describe  it. 

Papilio  Deatidaeum,  n.  sp.,  PI.  VIII,  Fig.  1,  S  . 

Allied  to  P.  Castor  and  to  P.  Mahadeva,-\  but  more  closely  so  to  the 
latter,  with  which  it  agrees  in  the  form  of  the  wings  in  both  sexes. 

Sexes  alike,  having  not  only  the  same  form  of  wings  but  also  the 
same  general  type  of  coloration  as  the  females  of  the  two  described 
species ;  the  male  differing  from  the  female  only  in  the  darker  and  richer 
tints  of  its  upper  surface. 

S  .  TJPPEKSIDE  rich  fuscous  of  a  much  lighter  shade  than  in  P.  Cas- 
tor, or  even  than  in  P.  Mahadeva,  and  more  densely  powdered  with  fulvous 

scales  than  in  either.  Anterior  wing  with  the  basal  area  of  a  richer  and 
darker  shade  of  brown  than  the  rest  of  the  organ ;  with  four  distinct 
longitudinal  lines  of  fulvous  scales  in  the  cell,  at  the  extremity  of  which  is 
a  minute  but  distinct  cream-coloured  .speck  ;  with  the  outer  portion  beyond 

*  Moore,  P.  Z.  S.  1878,  p.  840,  pi.  li,  fig.  1. 
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the  cell  very  densely  covered  with  fulvous  scales  between  the  veins ;  with 

a  marginal  row  of  ochraceous-white  spots  ̂ ^laced  at  the  incisures ;  and  with 

a  submarginal  series  of  nine  conical  or  sublanceolate  ochraceous  ones; 

each  series  decreasing  at  either  end  and  paling  towards  the  costal  margin. 

Posterior  tvinrj  with  the  anterior  third  of  its  surface  devoid  of  fulvous 
scales ;  with  the  incisures  of  the  outer  margin  very  narrowly  edged  with 
ochraceous-white  ;  with  a  sub-marginal  series  of  seven  strongly  and  angu- 

larly curved  lunules  or  arrow-shaped  spots,  the  four  posterior  of  which  are 

ochraceous-white,  and  the  three  apical  ones  cream-coloured ;  and  with  a 

discal  band  of  seven  externally-dentate  lanceolate  cream-coloured  spots  all 
irrorated  witli  fuscous  scales  except  the  anterior  two ;  with  the  cell  and  the 

parts  of  the  wing-membrane  external  and  internal  to  it  tolerably  thickly 
sprinkled  with  fulvous  scales.  The  wing-membrane  being  in  both  wings 
devoid  of  fulvous  scales  in  the  intervals  between  the  sub-marginal  and 
incisural  markings  presents  the  appearance  of  having  a  sub-marginal  row  of 
dark  blotches.  Undekside  less  richly  and  deeply  coloured,  with  the  markings, 
especially  the  spot  at  the  end  of  the  cell,  all  slightly  larger  and  white,  with 
the  exception  of  the  discal  series  of  the  hind-wing,  which  are  tinged  with 
cream-colour  at  their  inner  points ;  and  with  the  fulvous  scales  similarly 

though  not  quite  so  thickly  distributed  over  the  fore-wing,  but  evenly 
sprinkled  over  the  whole  of  the  hind- wing.  Body  lighter-coloured  than  in 
P.  Oastor,  but  marked  in  identically  the  same  manner. 

Length  of  fore-wing  2'2  ;  whence  expanse  =  4  5  inches. 
Hab.  Koppa  Anche,  Kadur  District,  Mysore,  S.  India,  at  about  2,500 

feet  elevation.    Obtained  by  Mr.  G.  H.  Kearney. 
¥  .  Marked  above  and  below,  spot  for  spot,  as  in  the  male,  but 

lighter  and  less  richly  coloured,  with  the  spot  at  the  end  of  cell  larger  and 
apparently  more  distinctly  visible  on  the  upjser  side,  and  with  all  the 
markings  (except  the  sub-marginal  series  of  the  underside  of  the  hind- 

wing,  which  are  white)  straw-coloured. 

Length  of  fore-wing  2'3  ;  whence  expanse  =  4-7  inches. 
Hab.    Trevandrum.    Obtained  by  Mr.  F.  W.  Eourdillon. 
In  the  male  of  P.  Dravidamm,  there  are  visible  upon  the  upper  surface 

of  the  fore-wing  a  spot  at  the  end  of  the  cell,  a  sub-marginal  row  of  coni- 
cal or  sub-lanceolate  spots,  and  a  marginal  row  of  incisural  spots ;  and  upon 

that  of  the  hind-wing  a  discal  row  of  lanceolate  spots,  a  sub-marginal  series 
of  lunules,  and  incisural  spots  as  in  the  fore-wing. 

In  the  male  of  the  darker-coloured  P.  Mahadeva,  the  incisural  spots 

of  the  fore-wing  alone  reuuiin,  but  the  liiud-wing  retains  its  three  series  of 
spots,  wlilch,  however,  are  all  smaller  and  apparently  less  clouded  with 
dark  scales  than  in  the  preceding  species. 

In  the  fuscous-black  male  of  P.  Oastor,  the  fore-wing  may  be  said  to 
be  uniform  black,  the  incisural  spots,  which  alone  remain,  being  so  reduced 
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in  size  as  to  be  barely  visible,  being,  in  fact,  mere  specks  confined  to  the 
fringe ;  the  hind-wing  has  lost  all  but  the  incisural  specks  (which  are 
similarly  confined  to  the  fringe)  and  the  first  three  or  four  spots  of  the 

diseal  series,  which  together  form  a  large  and  conspicuous  cream-coloured 
blotch  divided  by  the  veins :  P.  Castor  may,  in  fact,  be  described  as  a  rich 
dead-black  insect  with  a  conspicuous  cream-coloured  blotch  near  the  outer 
angle  of  each  hind-wing. 

In  P.  Castor,  then,  the  sexes  are,  as  regards  colour  and  markings,  as 
strongly  differentiated  from  one  anotlier  as  in  any  species  with  which 
I  am  acquainted ;  they  also  differ  to  some  extent  in  form,  the  male 
having  the  fore-wing  narrower,  with  the  external  margin  obviously  emar- 
ginate,  and  the  hind-wing  also  narrower  and  produced,  with  the  same  margin 
more  deeply  incised  and  lobed  than  in  the  female,  both  pairs  of  whose  wings 

in  form  more  or  less  closely*  resemble  those  of  both  sexes  in  the  other  two 
species. 

In  P.  Mahadeva,  the  sexes  are  also  tolerably  well,  though  not  so  con- 
spicuously, differentiated  in  point  of  colour  and  markings  as  in  P.  Castor, 

but  not  at  all  in  form,  the  wings  being  of  the  same  shape  ia  both  sexes. 
In  P.  Dravidarum,  the  sexes  agree  perfectly  both  in  form  of  wings  and 

markings,  differing  very  slightly  in  colour  only  ;  so  that  but  little  sexual 
differentiation  has  here  taken  place. 

The  female  of  P.  Dravidarum  is  scarcely  distinguishable,  as  far  as  one 
can  tell  from  a  description  alone,  from  that  of  P.  Ulahadeva,  the  only 

differences  that  I  can  make  out  being  that  in  the  latter  "  the  fore-wings 
have  very  small  and  less  distinct  sub-marginal  white  spots,  and  no  spot  at 

the  end  of  the  cell."  From  that  of  P.  Castor,  however,  it  is  readily  distin- 
guished by  having,  as  I  have  already  pointed  out,  the  discal  markings  of  the 

hind-wing  in  the  form  of  a  transverse  band  of  short  lanceolate  spots. 
At  the  meeting  of  the  Linnfean  Society  of  London  held  on  the  18th 

March  last,  a  paper  by  Prof.  Westwood,  on  a  supposed  polymorphic  butter- 
fly from  India,  was  read.  In  this  memoir  the  following  conclusions  are 

said  {vide  abstract  in  'Nature'  Vol.  XXI,  p.  531,  April  1st,  1880)  to  have 
been  arrived  at  by  the  author : — (1)  "  That  Papilio  Castor  is  the  male  of  a 
species  whose  females  have  not  yet  been  discovered ;  (2)  that  the  typical 
P.  Pollux  are  females  of  which  the  males  with  rounded  hind-wings  having 
a  diffused  row  of  markings  has  yet  to  be  discovered ;  and  (3)  that  the 
coloured  figures  given  by  the  author  represent  the  two  sexes  of  a  dimorphic 

form  of  the  species." 

*  The  females  present  an  inconspicuous  dimorphism,  some  having  retained  the 
primordial  form  of  hind-wing,  while  others  have  the  outer  margin  of  this  wing  toothed 
as  in  the  male  {vid«  infra). 
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With  regard  to  the  last  of  these  conclusions  I  cannot  speak,  because 
neither  the  paintings  nor  the  specimens  in  question  are  accessible  to  me  ; 

but,  having  spoken  above  as  if  the  opposite  sex  of  P.  Castor  were  perfectly- 
well-known  to  naturalists,  while,  according  to  Prof.  Westwood,  it  is  still 

undiscovered,  I  ought  perhaps  to  say  a  few  words  about  the  material  on 
which  my  remarks  are  based. 

Papilio  Castor  is  restricted  in  its  distribution  to  the  slopes  and  valleys 
of  the  hill-ranges  of  North  Eastern  India  and  to  the  parts  of  the  plains  in 
immediate  contiguity  with  them  ;  its  place  being  taken  elsewhere,  as  in 
-Southern  India,  by  the  new  species  described  in  the  preceding  pages,  and, 
in  Burmah,  by  P.  Mahadeva.  The  Indian  Museum  possesses  specimens 
from  the  Southern  slopes  of  the  Khasi  Hills  (Silhet),  from  the  Sikkim 
Hills  (Darjiling),  Cherra  Punji  in  the  Khaoi  Hills,  and  the  Naga  Hills  ; 
and  three  males  were  taken  by  Lieut. -Col.  Godwin-Austen  during  the 
Dafla  Expedition  ;  in  these  last,  in  a  large  male  from  Cherra  Punji,  and  in 
two  specimens  of  the  same  sex  from  the  Naga  Hills  the  upper  surface  is 
dark  brown  of  a  much  lighter  tint  than  in  nine  males  recently  received 
from  Sikkim  (2)  and  Silhet  (7),  which  are  all  brown-black  of  so  dark  a  shade 
as  to  appear  quite  black  except  when  a  strong  light  falls  upon  them  when 
their  colour  appears  brownish  ;  in  fact,  the  brown  of  the  former  is  to  that  of 
the  latter  series  of  specimens  what  dark  green  is  to  the  colour  known  as 

"  invisible-green."  In  the  large  Cherra  Punji  specimen,  the  short  tooth, 
or  rudimentary  tail,  into  which  the  third  branch  {d.^,  pi.  ix,  fig.  1)  of  the 
median  vein  of  the  hind-wing  is  usually  produced,  does  not  extend  beyond  the 
line  of  the  other  lobes  of  the  outer  margin,  and  one  of  the  three  dwarfed 

winter  specimens*  captured  by  Col.  Austen  approaches  it  in  this  respect ; 
moreover,  one  of  the  Silhet  specimens  has  this  tooth  smaller  in  one  wing 
than  in  the  other,  so  that  this,  like  secondary  sexual  characters  in  general, 
is  subject  to  variation.  It  is  possibly  to  difference  of  station,  but  jjrobably 
to  long  exposure  to  the  vicissitudes  of  the  Calcutta  climate,  and  to  the 
applications  of  benzine  and  other  noxious  substances  to  which  they  were 
subjected  before  I  took  over  charge  of  the  collection  of  Lepidoptera,  that 
these  brown  specimens  owe  their  lighter  coloration.  However  this  may  be, 
it  may  confidently  be  asserted  that  it  would  be  impossible  for  the  most 
inveterate  species-maker  to  discover  any  character  by  which  to  separate 
them  as  a  distinct  species  or  race  from  the  fresh  and  consequently  dark 
Sikkim  and  Silhet  specimens.    So  much  for  the  males. 

Of  the  nine  females  in  the  collection  referred  by  me  to  P.  Castor, 
seven  being  perfect  can  readily  be  divided  into  two  sets  according  to  the 
form  of  the  outer  margin  of  the  hind-wing — three  (one  from  Assam,  one 

•  The  insect  figured  by  Westwood  (Arcana  Entom.  vol.  ii,  pi.  80,  fig.  2)  seems  to 
have  been  a  similarly  dwarfed  and  faded  individual. 
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from  Chen-a  Punji,*  and  a  large  one  from  Silhet)  having  the  third  branch 
{d.^,  pi.  viii,  fig.  2)  of  the  median  vein  not  produced  and  the  outer  margin 
of  the  wing  consequently  '  rounder,'  being,  in  fact,  typical  P.  Pollux — 
and  four  (two  from  Silhetf  and  two  from  Sikkim;]:)  having  that  veinlet 

produced  into  a  small  tooth  (J.^,  pi.  ix,  tig.  2)  as  in  the  male.  I  consider 
that  these  two  diffei'ent  forms  are  both  females  of  P.  Castor,  and  that  the 
slight  differences  they  present  are  explained  on  the  supposition,  warranted  by 
numerous  analogous  facts  in  nature,  that  the  secondary  sexual  characters  ac- 

quired by  the  male  have  been  partially  transmitted  to  some  females  but  not  to 

others  (P.  Pollux),  which  have  retained  the  primordial  rounded  form  of  wing.* 
The  fact  that  the  discoidal  markings  of  the  hind- wing  in  the  two  Silhet 

females  with  toothed  wings  are  lighter  and  more  distinctly  cream-coloured 
than  in  any  of  the  females  with  rounded  wings  ;  that  the  malformed  speci- 

men fi-om  the  same  locality  (which  certainly  belongs  to  the  form  with  toothed 
hind-wings)  has  these  markings  in  the  fourth,  fifth,  and  sixth  interspaces, 
those,  that  is  to  say,  corres23onding  to  the  ones  forming  the  principal  part 
of  tlie  blotch  in  the  male,  of  almost  as  rich  and  pure  a  colour  as  in  that  sex  ; 
and  that  one  of  the  two  former  has  the  spot  at  the  end  of  the  cell  and  the 

subraarginal  markings  of  both  fore-wings  obsolete  and  is  thus  still  further 
aj^proximated  to  the  male  ;  do  certainly  seem  to  me  to  tell  rather  for  than 
against  the  above  supposition. 

The  PLelenus-^xow^  of  Papilios,  to  which  Papilio  Castor  and  its  allies 

*  There  is  anotlier  specimen  from  Cherra  Punji,  the  largest  of  all  in  the  collec- 
tion, with  the  outer  margins  of  its  hind  wings  so  ragged  that  it  is  impossible  to  be 

quite  sure  to  which  form  it  belongs,  though,  from  its  close  agreement  in  other  respects 
with  Westwood's  figure  in  the  '  Arcana'  as  well  as  with  the  other  insect  from  the 
same  locality,  I  should  say  it  is  a  tyi^ical  P.  FoUux. 

t  There  is  a  third  specimen  from  Silhet  in  the  collection,  taken  at  the  same  time 
and  place  as  the  other  two,  but  it  unfortunately  has  the  hind-wings  symmetrically  mal- 

formed at  theu'  outer  margins,  the  third  lobule  on  each  side  being  short  and  angulated 
and  the  fourth  being  somewhat  longer  than  usual  and  also  angulated.  This  malformation 
is  interesting  as  showing  in  the  same  specimen  the  instability  of  this  character,  the 
strong  tendency  to  the  assumption  of  the  male  form  of  wing  exhibited  in  the  lengthen- 

ing of  the  lobule  next  in  order,  and  the  unmistakable  '  reversion'  to  the  rounded 
form  of  wing  in  the  suppression  of  the  rudimentary  tail. 

It  should  be  mentioned  that  a  gynandromorphous  example  of  the  form  of  female 
described  by  Prof.  Westwood  as  P.  Pollux  has  been  figured  and  described  as  P. 
C«««o>- by  Gr.  Semper  in  Wien.  Entom.  Monatschr.  1863,  Band  vii,  p.  281,  Taf.  19. 
In  this  specimen  both  the  wings  of  the  left  side  are  truly  female,  but  on  the  opposite 
side  the  posterior  portion  of  the  fore-wing  from  the  first  discoidal  veinlet  to  the  inner 
margin  on  the  upper  side  only,  and  the  anterior  portion  of  the  hind-wing  from  the 
costal  margin  to  the  second  branch  of  the  sub-costal  on  both  sides,  exhibit  the  mascuHne 
livery  not  unmingled  with  female  characters  [Conf.  Westwood  in  Thes.  Ent.  Oxon. 
p.  187). 

X  The  two  Sikkim  specimens  have  the  tooth  less  developed  and  the  discal  mark- 
ings of  the  huid- wings  exactly  like  those  of  the  other  form  (P.  PolluxJ. 
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unquestionably  belong,  taken  as  a  whole,  presents  us  with  a  remarkable  series 
o£  gradations  in  the  amount  of  difference  between  the  sexes,  comprising  as 
it  does  :  one  species  (P.  Dravidarum)  in  which  the  sexes  closely  resemble  one 
another  in  the  form  of  the  wings  and  in  colour  and  markings,  and  there  is  only 
an  incipient  sexual  differentiation  :  another  (P.  Mahadeva)  in  which,  while 
agreeing  in  structure,  they  differ  to  a  considerable  extent  in  markings  and 
colour,  and  the  secondary  sexual  characters  of  the  male  are  much  more 

pronounced :  another  (P.  Castor)  in  which  they  differ  from  one  another 
to  such  a  remarkable  extent  that  no  lesser  an  authority  than  Prof. 
Westwood  originally  described  them  under  different  names  and  still  main- 

tains their  distinctness,  and  Mr.  Wallace*  placed  them  in  different  groups 
of  the  genus  ;  the  male  having  acquired  the  most  pronounced  secondary 
sexual  characters  (including  rudimentary  tails),  which  have  been  partially 
transmitted  to  some  females  but  not  to  others  ;  and  the  two  forms  of 

female  having  retained,  one  of  them  the  form  of  wings,  and  both  the 
general  style  of  colouring,  characteristic  of  both  sexes  in  the  first- 
named  species  :  and,  finally,  others  (P.  Helenus,  P.  Ghaon,  etc.)  in  which 
the  male  has  perfectly  transmitted  to  the  opposite  sex  all  the  secondary 
sexual  characters  (including  the  long  tails)  that  he  had  acquired,  the  female 
only  differing  from  him  in  such  trifling  points  as  the  lighter  coloration  of  the 
outer  half  of  both  wings  and  the  dingier  shade  of  her  upper  surface  generally. 

From  these  and  other  facts,  we  are,  I  think,  entitled  to  infer  the  pro- 

bable descent  of  all  the  members  of  this  group  fi-om  an  ancestor  with 
tailless,  rounded  wings  in  both  sexes,  closely  resembling  P.  Dravidarum,\>\xi 

with  diffused  discal  markings  in  the  hind-wings  and  probably  also  in  the 
fore-wings  ;  the  conspicuous  wing-blotches  of  P.  Helenus,  P.  Castor,  etc., 
having  apparently  resulted  from  the  concentration,  so  to  speak,  of  such 
diffused  colouring  in  the  direction  of  the  breadth  of  the  wing,  just  as  have 
the  discal  bands  of  short  spots  in  P.  Dravidarum  and  P.  Mahadeva  from 

a  similar  pi'ocess  of  modification  in  the  opposite  direction. 
If  his  conclusions  are   correctly  reported.  Prof.  Westwood's  draw- 
ings must  represent  a  species  different  fromeitlier  of  those  alluded  to  herein, 

and  I  look  forward  with  much  interest  to  the  appearance  of  his  paper. 
Explanation  of  the  Plates. 

Plate  VIII. 

Fig.  1.    Papilio  JDravidarum,  W.-M.,  ̂   . 
Fig.  2.    Tapilio  Castor,  Westw.  5  2nd  Form  (P.  PoUttx,  Westw.),  from  Silhet. 

Plate  IX. 
Fig.  1.    Fajjilio  Castor,  Weatw.       from  Silliot. 
Fig.  2.      ?  1st  Form,  from  Silhet. 

r/.-'  =  third  branch  of  the  median  vein. 

*  In  his  wuU-kuowu  memoir  '  On  the  Phenomena  of  Variation  and  Geographical 
Distribution  as  illustrated  by  the  PapUioiiidce  of  the  Malayan  Region'  in  Trans.  Linn 
Soc.  Lond.,  vol.  xxv,  pp.  33,  34. 
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XI Y. — Description  of  the  Female  0/ Hebomoia  Roepstorfl&i. 

By  J.  Wood-Maso^". 

(Received  October  27  ; — Bead  November  3rd,  1880.) 

HeBOHOIA  RoEPSTOEPI'n. 

Wood-Mason,  antea,  p.  134, 

?.  Uppeesibe.  .Fore-yjzKywith  the  orange  patch  devoid  of  amethys- 
tine gloss,  externally  more  broadly  bordered  with  fuscous  (which  at  each 

veinlet  gives  off  inwards  an  angular  process  the  extremity  of  which  is 
continued  on  as  a  very  narrow  edging  to  each  side  of  the  veinlet),  but  inter- 

nally much  less  distinctly  so  than  in  the  male  ;  with  the  cell  more  clouded 

■with  dark  scales  ;  and  with  the  sulphur-colour  at  the  inner  angle  more 
diffused.  Ilind-wing  with  a  marginal  row  of  large  subtriangular  fuscous 
spots  placed  upon  the  veinlets  from  the  first  subcostal  to  the  first  median 
(the  two  last  obsolete),  decreasing  from  the  second  in  the  direction  of 
the  anal  angle,  and  connected  together  at  the  extreme  margin  of  the  wing 
by  a  narrow  edging  of  the  same  colour,  which  extends  to  the  anal  angle  ; 

"with  a  submarginal  series  of  six  roundish  spots,  similarly  decreasing  from 
the  fii-st,  and  alternating  with  those  of  the  marginal  series,  each  being 
placed  upon  a  fold,  the  first  and  largest  on  the  fold  between  the  costa  and  the 
fi^rst  branch  of  the  subcostal,  and  the  last  on  that  between  the  first  and 

second  median  veinlets;  and  with  the  sulphur-colour  around  the  four  inter- 
mediate submarginal  spots  stained  with  orange.  Uxdeeside  of  loth  icings 

paler. 
Length  of  fore-wing  1*7  ;  whence  expanse  =  3*5  inches. 
Hab.    South  Andaman. 

Described  from  a  specimen  in  the  collection  of  Captain  Gr.  F.  L. 
Marshall,  E.  E.,  who  courteously  offered  me  the  loan  of  the  insect  for 
description  as  soon  as  he  had  seen  the  description  of  the  male  published  in 
the  last  number  of  this  Joui-nal. 

In  Captain  Marshall's  specimen  of  the  male  the  submarginal  spots 
of  the  fore-wing  are  obsolete. 
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XV. — Notes  on  and  Drawings  of  the  Aniinals  of  various  Indian  Land 

Mollmca  (Pulinonifera). — By  Lieut. -Col.  H.  H.  Godwin- Austen-, 
F.  E.  S.,  F.  Z.  S.,  &c. 

(Received  July  1.5th  ;— Read  Nov.  3rd,  1880.) 
(With  Plates  X  and  XL) 

Previous  to  liis  appointment  to  the  Yarkand  Mission,  Dr.  F.  Stoliczka 
had  been  working  for  some  years  at  the  animals  of  the  Indian  land  Mol- 
lusca,  and  had  enriched  this  Journal  with  many  valuable  papers.  Among 
the  numerous  MSS.  he  left  behind  him  in  Calcutta,  there  were  found,  after  his 

death,  some  very  excellent  drawings  that  had  been  made  under  his  superin- 
tendance  from  the  living  animals ;  they  had  been  drawn  on  scattered 
sheets  of  j^aper,  and  remarks  on  the  colour  and  other  characters  of  the  soft 
]Darts  had  been  made  in  pencil  on  the  margins,  which  were  fast  becoming 
illegible.  I,  therefore,  with  the  concurrence  of  Dr.  J.  Anderson,  pasted 

these  interesting  drawings  into  a  scrap-book*  and  copied  into  it,  as  well 
as  I  was  able  to  decipher  them,  the  names,  localities,  and  remarks  noted. 

As  it  may  be  some  years  before  many  of  these  species  are  obtained 
again  by  any  naturalist  with  the  means  or  talent  to  correctly  draw  them, 
I  have  thought  that  lithographed  copies  published  in  this  Journal  would  not 
only  be  preserving,  but  in  a  measure  carrying  out  the  work  of  so  good  an 
observer,  and  would  be  of  use  to  those  in  India  who  are  interested  in  the 

land-shells  of  the  country.  There  is  an  immense  amount  of  work  to  be  done 
in  this  particular  branch  of  Natural  History.  We  know  as  yet  very  little 
of  the  relationship  of  the  many  s])ecies,  especially  among  the  Zonitidce 
(Semper)  ;  the  anatomy  of  most  of  them  has  never  been  examined,  and,  until 
this  is  done,  or  at  least  more  careful  descriptions  and  sketches  of  the  out- 

ward form  of  the  animals  are  made,  our  attempts  at  a  satisfactory  classifica- 
tion must  fail. 

I  have  to  each  species  figured  given  Stoliczka's  remarks  and  identifica- 
tions in  full,  and  added  a  few  notes  extracted  from  my  field-book  wherever 

I  could  do  so,  and  I  also  distinguish  a  few  identifications  by  Messrs.  W.  T. 
Blanford  and  Geoffrey  Nevill. 

The  plates  that  will  be  given  contain  species  of  the  family  Zonitidas 

variously  assigned  to  the  genera  Ariophanta,  IIemiplecta,-\  Ehysota,  Xesta, 
and  Rotula ;  and  one  plate  has  been  required  for  the  Helicidce  of  such  very 
different  genera  as  Plectopylis,  Fruticicola,  &c  ;  those  of  the  genus  Macro- 
chlamys,  I  have  also  copied,  but  as  I  am  engaged  on  a  paper  treating  of  this 
group  more  in  detail,  which  I  propose  to  send  to  the  Zoological  Society  of 
Loudon,  the  plate  will  I  hope  appear  in  the  Journal  of  that  Society. 

*  In  Iho  Library  of  the  Indian  Museum,  Calcutta, 
t  Oxijtcs. 

20 
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Genus  ARIOPHANTA,  Des  Moulins. 

Bull.  Soc.  Bord.  Ill,  p.  227,  (Nov.  1829). 

With  plate  giving  three  figures  of  shell  and  two  of  the  animal  from 
life  ;  type  IcBvipes,  Miiller,  Bombay. 

The  description  by  Albers  (Die  Helieeen,  p.  62,  1860)  is  as  follows : 

"  Testa  sinistrorsa,  umbilicata,  tenuis,  diaphana  ;  anfractus  ultimus  angu- 
latus  vel  carinatus  ;  apertura  obliqua,  lunaris,  peristoma  simplex,  acutum, 

margine  columellari  reflexo"  ;  in  the  sub-genus,  thus  defined  by  shell  alone, 
this  writer  places  the  following  species  : — 

Mmalay ana,  Lea  =  interrupta,  Bs.  Bengal. 
Isevipes,  Miill.  Bombay. 
retrorsa,  Gould  {Hemijplecta,  Sect.  E  of  Theobald)  Tavoy. 
janus,  Chem.  Malacca. 
rumpldi,  v.  d.  Busch.  Java. 

Adams  adds  to  these  : — 

Tyssolemma,  Albers  (  ?  Thyreus,  Bs.)  Java  ? 

trifaseiata,  Chemn,  =  Iwvi'pes,  var.  Malabar, 
and  he  figures  Icdvipes,  quoting  M.  E.  Gray,  Fig.  Moll.  Anim.  pi.  288,  fig. 

7,  which  is  a  trace  of  Des  Moulins'  original  drawing  (1.  c). 
Mr.  Geoffrey  Nevill,  in  his  Hand-List  of  Shells  in  the  Indian  Museum 

Calcutta,  adds  to  the  above  : — 
laidlayana^  Bs.  Lower  Bengal. 
kadapaensis,  Nevill,  Madras. 

=  nicolarica,  Chemn.  re-named,  as  it  is  not  found  in  the  Nicobar  Islands. 

eysis,  Bs.  Nilgiris. 
thyreus,  Bs.  Nilgiris. 
intumeseens,  W.  T.  Blf.  Bombay. 
immerita,  W.  T.  Blf.  (in  coll.  Beddome)  South  Canara. 

near  interrupta. 
camhojensis,  Reeve  Siam. 
Tcgalis,  Bs.  Borneo. 

=  vittata,  Adams  and  Reeve,  {vide  Adams.  Gen.  Moll.  pi.  Ixxix,  fig.  5,  as 
Iffanina) . 

bajadera,  Pfr.  =  ammonia,  Valenciennes  Bombay. 

Mr.  William  Theobald  (Cat.  Land  and  Freshwater  Shells  of  Brit, 

India)  includes — 
auris,  Pfr.  (?  eysis,  Bs.)  Kundah  Hills,  Madras. 

cyclotrema,  Bs.  Sumeysar  Hills,  North  of  Tirhoot, 
a  true  Helix  belonging  to  the  (?e/<5rafo-group. 
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foveola  ior  foventa,  P£r.  Java. 

Mr.  Edgar  Smith  agrees  vyith  me,  on  a  comparison  of  the  species  in  the 
British  Museum,  that  this  is  rimphi,  Mus.  Cuming. 

saccata,  Pfr.  Tavoy. 

and  this  is  only  the  young  of  retrorsa,  Mus.  Cum. 
Dr.  C.  Semper  (Eeis.  Arch.  Philip,  p.  50,  1870),  on  the  character  of 

the  horn  above  the  tail-gland  and  foot,  places  one  sinistral  species  {rumphi, 
V.  d.  Busch.)  and  the  following  dextral  shells  in  the  sub-genus : — 

martini,  Pfr.  Sumatra. 
nemorensis,  Miill, 
javanica,  Lamark  Java. 
rarcguttata,  Mouss.  {Xasta)  Adenare,  near  Timoro 
striata.  Gray  {Ifanina)  Singapur, 
atrofusca,  Albers.  Singapur. 

It  is  very  unlikely  that  these  last  six  species  from  the  islands  of  the 
Malay  Archipelago  have  any  very  close  relationship)  to  the  typical  sinistral 
Bombay  species  Icevipes,  although  the  tail-gland  does  assimilate,  and  it 
would  be  better  to  keep  them,  as  well  as  all  the  other  species  from  the 
same  region,  separate  for  the  present,  as  nothing  is  yet  known  of  the  anatomy 
of  the  Indian  species.  Only  those  purely  Indian  forms  which  I  distinguish 

by  antique  type  can  be  with  certainty  placed  in  this  sub-genus. 

Pfeiffer  has  also,  besides  typical  forms  and  others  (Zeits.  1855)  : — 
ammonia,  Valenciennes,  (sp.  in  Brit.  Mus.)  Habitat  ? 
regalis,  Bs.,  (I  do  not  consider  should  be  included.)  Borneo. 
sannio,  Pfr.  Habitat  ? 

atn^mUarioidcs,  Eeeve  (Mus.  Taylor  =  cysis.)  Nilgiris. 
linstedti,  Pfr.  (Mus.  Cum.)  Malacca, 

is  closely  allied  to  rmipld,  but  it  is  sharper  keeled,  and,  if  the  latter  should 
prove  a  true  Arioplianta,  it  should  also  be  included. 

Des  Moulins  founded  his  genus  on  the  animal  of  a  specimen  which 
had  been  sent  to  him  alive  from  the  island  of  Elephanta,  Bombay,  by 
M.  Tiioophile  Latcrradc  in  March  1829.  The  moUusk  lived  some  short 
time  and  two  drawings  of  it  were  made.  Previous  to  this  the  shell  only 
had  been  described  by  Miiller. 

To  M.  Dos  Moulins,  therefore,  belongs  all  the  credit  of  first  noticing 
and  distinguishing  the  very  distinct  and  large  group  of  Asiatic  Helices 
possessing  a  mucous  pore  at  the  extremity  of  the  foot,  and  for  which  group 
so  characterized  he  proposed  the  title  PHEEEPOEiE,  placing  the  Bombay 
shell  in  liis  sub-genus  Arioplianta. 

Dr.  J.  E.  Gray  four  years  afterwards,  on  the  similar  characters  of 
another  but  very  distinct  species,  created  the  genus  JYctnina,  for  Asiatic 
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Helices  of  this  type,  and  liis  genus  was  adopted  by  Adams  and  others, 
although  Thos.  Huttou  first,  and  Benson  afterwards,  had  pointed  out  the 

distinction  in  the  sub-genus  Macroclilamys ;  I  do  not,  therefore,  see  how  in 

fairness  and  by  all  rules  of  nomenclature  Mr.  Gray's  title  can  be  adopted,  as 
it  has  been,  for  the  whole  group  (Indian  and  Malayan)  of  these  Eastern 
Helices  provided  with  a  mucous  pore  which  Des  Moulin s  described  so  well 
and  so  accurately  ;  the  latter  saw  at  once  the  important  differences  such  an 
organ  implied  in  the  general  anatomy  of  the  animal  and  understood  its  great 
value  in  classification,  and  he  shewed  also  its  affinity  in  this  respect  to  Avion 
by  the  title  he  gave  it  {vide,  pp.  230,  235,  where  he  gives  in  full  tlie 
description  of  the  animal,  his  remarks  on  which  are  well  worthy  of  perusal). 

H.   (Ariophanta)  LiETiPES,  Miill.,  var.  teifasciata,  Chemn. 
Pi.  X,  Fig.  3,  3«. 

S.  Imvipes,  Miiller,  Hist.  Verm.  2,  p.  22,  no.  222. 
„    Gmelin,  Syst.  Nat.  p.  3616,  no.  13. 
„    Chemnitz,  Conch.  9,  t.  108,  fig.  915,  916. 
„    sub-genus,  Selicelle,  2me  group  Aplostomes,  Sme  Sect,  rubannees. 
„    F^russac,  Hist.  Moll.  pi.  xcii,  fig.  3  a  6. 
„    Ferussac,  Tabl.  Syst.  p.  41,  no.  229. 
Sub-genus  Ariophanta,  T)es  Moulins,  Tar.  a.  all  white,  without  bands,  from  Island 

of  Elephanta ;  var.  5,  c.  banded,  from  the  same  locality  (only  this  banded  var.  trifas- 
data  figured  in  the  Conch.  Ind.  pi.  cxxxi,  fig.  4.) 

The  figures  are  taken  from  No.  57a  and  575  of  the  MSS.  drawings 
representing  specimens  from  Bombay. 

Ariophanta  ufTEERxrPTA,  Bs.,  PL  X,  Fig.  1,  la. 

Helix  interrupta,  Bs.  Zool.  Jour.  Vol.  V,  p.  461,  (1834),  fi'om  SikrigaUi  and  on 
the  JeUinghy  river  (tributary  of  the  Ganges). 

=  Simalayana,  Lea. 

These  figures  have  been  reproduced  from  No.  44  in  MSS.  in  Ind.  Mus. 
Library ;  the  specimens  from  which  the  original  drawings  were  made  were 
obtained  in  the  Botanical  Gardens,  Calcutta. 

Benson's  description  of  this  last  in  above  Journal  applies  to  S,  Icsvipes, 
but  in  his  description  of  the  animal,  he  says  the  excrements  are  "  voided 
from  an  opening  in  the  terminal  and  posterior  part  of  the  foot  instead  o£ 

from  the  foramen  commune"  he  must  here  evidently  be  mistaking  the 
mucous  gland  for  the  anal  orifice,  although  on  the  previous  page  (460), 
describing  the  genus  Nanina,  he  shews  that  they  are  distinct  ojienings. 

S.  Conch.  Ind.  Hanley,  fig.  3,  plate  xxvii.    Specimens  from 

Faqirabunda,  Jessore  District,  are  thus  described  in  my  note-book — "  The 
animal  being  of  a  pink  colour  the  same  tint  is  given  to  tlie  shell,  wliile  black 
mottlings  shew  tlirough  tlie  body  whorl.  The  head  is  dark-coloured  up  to 
a  well  defined  black  line  (extending  from  posterior  part  of  the  neck  to 
below  the  oral  tentacles),  thence  light-coloured  with  a  pink  tinge,  which 
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is  more  intense  near  the  extremity  of  the  foot  The  mucous  gland  has  the 

form  of  a  long  slit  with  a  very  small  lobe  above." 

Helix  (Aetophanta)  iaidlatana,  Bs.,  PI.  X,  Fig.  2. 
Ann.  Nat.  Hist.  Ser.  2,  Vol.  18,  (1856)  p.  253. 

The  figure  is  a  copy  of  fig.  30  of  MSS.  drawing  of  a  specimen  from 
Manbhum. 

Helix  laidlayana,  Bs.  Hanley,  Conch.  Ind.  PI.  Iviii,  fig.  3,  4,  5  : 
figure  4,  from  Cuttack  would  appear  to  be  a  different  species  from  fig.  3, 
Orissa,  which  agrees  with  the  original  description,  fig.  5. 

H.  (Aeiophanta)  intumescens,  W.  T.  Blf.  PI.  X,  Fig.  4. 

J.  A.  S.  B.  1866,  p.  33,  type  from  Mahableshwar,  "Western  Ghats  of  Hindustan. 
The  figure  is  from  fig.  17  of  MSS.  drawings  and  bears  the  following 

remark  "  JV.  Canarica  from  Fairbank"  [Stoliezka]. 
Mr.  Blanford  writing  of  the  animal  and  comparing  it  with  hajadera 

says — "  The  animals  also  shew  a  difference  in  colour,  that  of  iiitumescens 
is  uniformly,  so  far  as  I  have  seen,  dark  cinerous,  while  that  of  hajadera 
is  much  lighter,  but  very  variable.  The  latter  shell  is  found  mostly  on 
shrubs,  the  former  on  the  ground,  and  while  iniumescens  has  as  yet  only 
been  found  at  Mahableshwar  4,500  feet  above  the  sea,  hajadera  (which 
is  rare  at  Mahableshwar)  abounds  on  the  equally  or  nearly  equally  high 
hills  of  Singhur  and  Poorundbur,  and  along  the  summit  of  the  Western 
Ghats  at  about  2000  feet.  It  abounds  at  Khandalla  at  the  top  of  the 

Bore  Ghat." 
Genus  HEMIPLECTA,  Albers. 

Die  Heliceen,  p.  60,  (1850). 

Founded  on  the  shell  alone ;  type  htmpfreysiana,  Lea,  from  Singapur. 

"  Testa  supra  granulosa  vel  decussatim  striata  ;  subtus  polita,  anfrac- 
tus  ultimus  plus  niinusve  angulatus  vel  carinatus." 

Albers  gives  for  the  distribution  of  the  species  of  this  group  the  large 
islands  of  the  Malay  Archipelago,  Java  and  the  Philippines,  New  Ireland, 
<fec. ;  only  one  species  Idbiata  (=  monticola,  Hutton)  being  from  India, 
and  that  not  agreeing  with  the  description,  the  last  whorl  being  well 
rounded.  The  two  cliaracters  given  would  embrace  a  vast  number  of  species 
having  a  much  wider  geographical  range,  and  I  should  be  inclined  to  restrict 
it  to  tiie  IMalay  region  and  not  to  include  any  of  the  Indian  forms,  until 
otiier  characters  in  common  can  be  found  after  examination  of  the 
animals. 

To  Albers'  list,  Adams  added,  it  is  difficult  to  say  why,  several  other 
species,  among  them  liyulata,  semirugata,  and  tranqueharica,  shells 
widely  differing  in  their  very  globose  form  from  the  generic  description. 
Semper  does  not  follow  Albers,  but  places  many  of  the  species  under 
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Mhjsota,  on  the  character  of  the  odontophore 
an  asterisk. 

these  I  have  marked  with 

Albers  refers  the  following  species to  Heiniplecta  : — 
*7)?/77«  Pfr    CRlivinfn  Albors"* 

Luzon. 

•f'il.l  1^1  H n.   Pt  V Mindanao, 

biamensis,  IMouss. Java. 

Tialata,  jMouss. 
Java, 

TV/fa,  Less, 
New  Ireland. 

coctntTiotTiclict,  Pfr. Guimares  Is.  and  Negros. 

^seticjevci,  Sow, 
Luzon. 

^ fjiiiwiiicitct-^  Sow. 
Luzon. 

tlieoaori,  rlui. Mergui. 

htttciviana,  v.  d.  Busch. 
Java. 

Java. 

Clio  vol  t/tlJl  Illy  -Ucoj 
Luzon. 

'vi  ni'i/T'-h  7  nfi'i'"n  7 (  In  ntf New  Ireland. 

Immplireysiana,  Sea Singa])ur. 

— —         gemina,  v.  d,  Busch. Java, 

'  lahiata,  Pfr. 
Landour, 

semigranosa,  Sow. Phillippines, 

panayenais,  Brod. Pan  ay,  do. 

*seinigIohosa,  Pfr. 
Samar,  do. 

Adams  gives  some  others,  three  of  which  are  Indian 
hlainvilliana,  Lea. 
conoidalis,  Adams  and  Reeve 
densa,  Adams  and  lieeve 

?  ligulata,  Ferus, 
limaensis,  Mouss. 
lurida,  Gould 
ruhricata,  Gould 

o'ufesceiis,  Gratel. 
?  semirugata,  Beck. 

steursii,  Shuttl. 

?  tranqueharicha,  Fabr. 
velutina.  Sow.  =  xanfliotriclia,  Pfr. 
Theobald  has  included  a  large  .number  of  Indian  species 

genus,  with  forms  so  varied  he  subdivided  it  into  5  sections 

Mindoro, 

Philippines, 
Bengal. 

Feejee. 

Feejee. 
Madagascar  ? 

Bengal. 
Ambolna. 

India. 

Philippines, 

in  this  sub- 

;  he  does  not 
give  the  characters,  but  notes  the  typical  .species  in  each  (vide  Suppl.  Index, 
Conch.  Indica). 

Nevill  in  his  Hand-List  makes  it  much  more  circumscribed  and  admits 
distincta,  Pfr.  Saigon. 

neptunus,  Pfr.  Cambodia. 
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*cymatimi,  Bs. 
sylvicola,  W.  Blf.  MSS. 

Penaiig. 

lasilessa,  Bs. 
?  undosa,  W.  Blf. 

hasileus,  Bs. 
heddomei,  Blf. 

Naga  Hills. AnnamuUys. 

Travancore. 
Annamullys. 

cTienui,  Pfr. 

^oxytes,  Bs. 

•\cyeIoplax,  Bs. 
?  ̂castor,  Theobald 

?  ■\pollux,  Theobald 
?  fhlmifordi,  Theobald 

Mandalay. 

Ceylon. Khasi  Hills. 

Do. 
Do. Do. 

Darjiling. 
orohia,  Bs. Do. 

Genus    OXYTES,  Pfeiffer. 

Zeits.  1855,  p.  188  [Without  description.] 

1.  Nanina  oxytes,  Bs.  (type.) 
2.  thyreus,  Bs. 

is  a  true  Ariophanta. 
3.  avus,  Pfr.  ? 

sinistral  and  it  is  difficult  to  understand  on  what  grounds  it  is  placed  here. 
4.  pallasiana,  Pfr.  ? 
This  sub-genus  would  be  the  same  as  Hemiplecta  (Sec.  D)  of  Theobald 

(1.  c.  p.  22)  :  who  places  therein  : — 
lasilessa,  Bs.  Travancore. 

this  should  not  be  included.  I  do  not  recognize  any  resemblance  even 
in  form  of  the  shell. 

hlanfordi,  Theob.  Darjiling. 
castor,  Theob.  Khasi. 

Hemiplecta  obobia,  Bs.,  PI.  XI,  Figs.  1  and  la. 
No  locality  given. 

Helix  (Hemiplecta  ?)  ligtjlata,  F^r.,  PI.  XI,  Fig.  3. 
No  locality  given. 

Vide  Novill's  Hand-List  (1878),  p.  50,  No.  284,  as  Xcsta  ?  his  notes 
on  the  animal  are  taken  from  this  drawing.  Madras  ranging  to  Bhagulpur 

and  Patna.  (n.  n.  g.-a.) 

*  Placed  in  Ehysota  by  Stoliczka,  J.  A.  S.  B.  1878,  p.  U. 
t  Sub-g'onus  Oxijtes,  Pfr.  (see  further  on)  forms  a  very  recognizable  group. 

var.  a.  clierraensis,  W.  Blf. Do. 

cycloplax,  Bs. 
oxytes,  Bs. 
pollux,  Theob. 

Darjiling. 

Khasi. 

Khasi. 
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Helix  (Oxytes)  oxttes,  Benson,  PI.  XI,  Fig.  2. 

"  No  projection  above  the  gland  which  is  rather  small ;  sole  broadly 
margined,  and  with  a  double  line,"  (w.  t.  b.)  Nevill's  Hand-List  (1878) 
p.  47,  No.  261. 

I  would  call  attention  in  this  drawing  to  the  close  contiguity  of  the 
base  of  the  eye-tentacles. 

Helix  (Oxttes)  pollux  ?,  Tlieobald,  PI.  XI,  Fig.  4. 

"  Cherra  Poonjee  from  Godwin-Austen"  [Stoliczka]. 
"  Animal  of  a  pale  light  yellowish  ochre.  Head  rather  darker,  eye 

pedicels  long  and  rather  thick  at  the  base.  Extremity  of  foot  and  under 

part  of  it  very  pale,  short,  flat  and  rounded,  the  mucous  gland  has  a  very 
small  lobe  above  it. 

"  I  found  this  shell  very  abundant  on  the  limestone  in  the  forest  below 
Nongkulang  in  the  West  Khasi  Hills,  and  it  ranges  westward  to  the  Garo 
Hills  following  the  band  of  the  Nummulitic  rocks.  The  veiy  peculiar 
thick  shape  and  drooping  form  of  the  tentacles  is  to  be  noted  in  the  draw- 

ing, their  bases  adjacent  as  in  S.  oxt/tes.'"  (h.  h.  g.-a.) 
"  A  small  lobe  aboi^e  the  mucous  pore  ;  margins  of  mantle  not  produc- 

ed over  the  edge  of  the  shell,  sole  of  foot  narrowly  margined."  (w.  t.  b.) 
Nevill's  Hand-List,  p.  48,  No.  261, 

Explanation  of  the  Plates. 

Plate  X. 

Fig.  1,  la.  Helix  (Ariophanta)  interrupta,  Bs. 
Fig.  2.       •   '  latdlai/ana,  Bs. 
Fig.  3.      Imvipes,  Miiller,  var.  trifasciata. 
Fig.  4.      intumescens,  W.  T.  Blf, 

Plate  XI. 

Fig.  1,  la.  Hemiplecta  orobia,  Benson. 
Fig.  2.       Helix  {Oxytei)  oxytes,  Benson. 
Fig.  8.        Helix  {Hemiplecta  ?)  ligulata,  Per. 
Fig.  4.       Helix  (Oxytes)  pollux  ?,  Theob. 
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Plate  ,X 

AuHlen.JJelL 

INDIAN  ARIOPHANTA, 

Maclure  Miacdonald  Jnip 





Fig. 4-. 

1  M  t  .win-Aiist,Bn.Dell. 

INDIAN  HEMIPLEGIA. 

Maclure  &Macdonald  Imp. 
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XVI. — JSfeio  Species  of  Braclcish-ioater  MoUusJss, 

By  Geoffrey  Nev^ill,  C,  M.  Z.  S. 

(Received  November  1st ; — Read  December  1880.) 

Subfamily  BYTHINIINiE,  Troschel  [emend.]. 

Gebiss  der  Sclinecken,  I,  1857,  as  Group  "  Bytliiniae"  ;  emend.  Stimpson,  1865, 
and  Clessin,  Malak.  Blat.  1880,  as  subfamily  of  the  Eissoidae. 

StENOTHTRA  WOODMASONIANA,  n.  S]). 

T.  parva,  imperforata,  ovato-acwta,  sol'ida,  crassa,  pallide  viridula, 
polita,  nitida,  {suh  lenie)  obsolete  submalleata ;  spira  aculeiformis,  suh- 
concava,  producta,  apice  peracutissimo ;  anfr.  6,  Imud  convexi,  uUimus 
pertumidus,  medio  subatigulatiis,  lasi  applanatiis,  antice  ad  aperturam 
ahriipte  et  valide  deflectus ;  apertura  percontracta,  perfecte  rotundata, 
marginihus  continuis,  valide  incrassatis. 

Long.  3-|-,  diam.  vix  2  mill. 
Hab.    Port  Canning. 

This  interesting  form  is  easily  recognized  by  the  very  acute  and  con- 
cavely-excavated  spire,  the  subangulate  last  whorl,  flattened  round  the 
umbilical  region  ;  it  is  not  spirally  pitted,  as  in  most  species  of  the 
genus,  but  appears  obsoletely  malleated  or  indented  under  a  powerful  lens. 

This  is  one  of  Mr.  Wood-Mason's  interesting  discoveries  from  the 
still  imperfectly  explored  brackish-water  Sunderbunds  (embouchure  of  the 
rivers  Hooghly,  &c.). 

Type  Indian  Museum,  Calcutta  ;  also  in  coll.  Dohrn,  Beddome,  Theo- 
bald, Blanford,  and  Hungerford. 

StENOTHYEA  HUNGEEPOEDIAlirA,  n.  Sp. 

T.  parva,  imperforata,  ovato-elonrjata,  solidiusctda,  viridula,  vix  nitida, 
{suh  lente)  lineis  impressis  ac  dense  pmicticulat is  confertimcingidata  ;  spira 

paululum  elongata,  ovato-convexa,  apice  ohtuso,  sutura  profunda  ac  ohsoleta 
marginata ;  anfr.  4,  convexi,  ultimus  coinpresse  ovuliformis,  antice  sub- 
ctpplanaius,  valde  descendens  ;  apertura  perpusilla,  subohliqiie  rotundato- 
ovata,  superne  levifer  angulata,  sulco  profwndiori  ab  anfractK,  ventrali 
separata,  peristomate  obtuso. 

Long.  21,  diam.  1}  mill. 
Hab.    Andaman  Islands. 

21 
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This  is  one  of  the  most  distinct  and  interesting  species  o£  the  genus 
as  yet  discovered  :  the  few  im2:)erf orate  whorls,  with  markedly  obtuse  apex  ; 
the  distinct,  though  minute,  close  punctulation ;  the  unusually  convex 
whorls,  with  the  remarkable  iQng,  compressed,  slightly  flattened,  and  egg- 
shaped  last  whorl  are  all  good  characters.  The  suture  is  very  distinct  and, 
on  the  last  whorl,  distinctly  marginate  below.    The  operculum  is  normal. 

Type  Indian  Museum,  Calcutta ;  also  in  coll.  Dohrn,  Warneford, 
Theobald,  Blauford,  and  Hungerford. 

Stenothtea  blaktoedtajta,  n.  sp. 

T.  minima,  superjioie  o'imata,  siibventricoso-ovata,  vix  solidiuseula, 
nitida,  laevis,  ̂ yallide  cornea,  suhj^elliicida  ;  spira  suhacuta,  a'pice  minuto, 
siibobUiso ;  atifr.  4|,  convexi,  ultimus  magnus,  siibsohitus,  tumide-ventrieo- 
sus,  suhhiangidatus,  antice  subapplanatus  ;  a])ertura  subovalis,  paululum 
post  ice  retrorsa,  peristomate  continuo,  sioperne  angulato.  Operculum  ovale, 
superne  leviter  acuminatum,  vix  crass iusculum,  suhtranslucidum,  spirale, 
apice  sulcentrali,  interne  testaceo-costatum. 

Long.  3yVj  diam.  2^^  mill. 
Hab.    Chilka-lake  (type)  ;  also  Port  Canning  and  Madras. 
I  am  indebted  to  Mr.  Wood-Mason  for  a  careful  examination  of  the 

operculum  of  this  small  form  :  "  it  is  oval,  subtransparent,  spiral,  of  few 
whorls,  with  the  apex  almost  central,  on  the  inner  side  three  ridges,  one 

semicircular  and  two  short  ones  with  a  slight  S-curvature,  for  the  attach- 

ment of  the  animal." 
The  species  is  somewhat  variable,  especially  as  regards  size  and  the 

greater  or  less  distinctness  of  the  angulation  of  the  last  whorl.  Specimens 

from  Port  Canning  agree  better  with  the  above- described  typical  form  than 
do  those  from  Madras. 

I  have  named  this  species  in  honour  of  its  first  discoverer,  Mr,  H.  F. 
Blanford.  It  appears  to  be  abundant  at  Port  Canning,  Chilka  Lake,  and 
Town  x)f  Madras ;  living  with  it  there  occurs  another  form,  nearer 
Bt.  minima,  Sow.  (but  I  think  distinct),  with  more  produced  spire  than 
8t.  hlanfordiana,  less  tumid  last  whorl,  without  any  trace  of  biangulation, 
with  the  aperture  rounder,  and  not  angled  above  ;  there  is  yet  another 
still  smaller  decollate  form  from  Port  Canning,  probably  also  a  distinct 

species. 
Type  Indian  Museum,  Calcutta ;  also  in  coll.  Hungerford,  Theobald, 

Beddome,  Blauford,  and  Dohrn. 

Subfamily  HYDEOBIIN^,  Trosclel  [emend.]. 

Gcbiss  der  Sclinecken,  I,  1857,  as  Group  "  Hydi-obiae"  ;  emend.  Stimpson,  1865. 
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Hyduobia  (Belgbabdia)  miliacea,  n.  sp. 

T.  minuta,  vix  rimata,  conico-elongatida,  solida,  parum  nifida,  alhido- 
viridula,  IcBvigata  ;  spira  paululum  producta,  apice  minuto,  acutiusculo  ; 
anfr.  5,  convexiuscuU,  tdtiinis  duohus  rapide  accrescentihus,  ultimo  hasi 
suhplanulato,  ad  aperfurain  gihhositate  crassa  circmiiscripto ;  apertura 
ovato-rotimdata,  intus  incrassata,  peristoma  continuum,  valide  incrassatum, 
margine  externo  arcwato,  hasi  sinuato,  margine  columellari  suhangulatim 
contorto,  suhrejlexo.  Operculum  sat  profunde  immersmn,  tenue,  pelluci- 
diim,  vitreum. 

Long,  vix  21,  cliam.  If  mill. 
Hab.    Port  Canning. 
Var.  minor ;  long.  2,  diam.  1\  mill. 
Hab.    Port  Canning. 

Found  in  great  abundance  in  brackish-water  ponds,  associated  with 
Valvata  (.f)  microscopica,  Nev.,  new  species  o£  Bythinia,  Ifartesia,  Teredo 
(/),  Fharella,  Theora,  Stenothyra  hlanfordiana,  &c.  From  the  last-named, 
the  remarkable  callosity  behind  the  outer  lip,  besides  many  other  charac- 

ters above  recorded,  at  once  distinguishes  it. 
This  interesting  shell  is  the  first  extra  European  species  described  of 

the  genus  (?)  Bclgrandia,  Bcurg. 
Type  Indian  Museum,  Calcutta ;  also  in  coll.  Beddome,  Theobald, 

Hungerford,  Joly,  Dohrn,  and  Blanford. 

Subfamily  ASSIMINEINiE,  [emend.]. 
Group  Lithoglyplu,  Troschel,  Gebiss  der  Schnecken,  I,  1857  [pars]. 
Fam.  Assiminidae,  H.  and  A.  Adams,  Genera  Moll.  1858. 
Fam.  Assimineidao,  Clessin,  1880. 
Section  of  sub-fam.  Pomatiopsinae,  Stoliczka,  Gast.  I,  1868. 

ASSIMINEA  SINENSIS,  n.  Sp. 

T.  imperforafa,  ovato-conica,  solidula,  nitida,  sit,lghhra,  easfaneo- 
fusea,  linea  impressa  infra  suturam  suhohsolete  notata ;  spira  producta, 
conica,  apice  subacute  ;  anfr.  7^,  suhplaniusculi,  ultimus  compressus,  vix 
convexiusculus,  carina  nulla  munitus  ;  apertura  parva,  subvert icalis,  inar- 
ginibus  callo  subobsolete  junctis,  margine  externo  tenui,  margine  columel- 

lari arcuato,  incrassato,  saturate  castaneofusco,  inferne  subangulato. 

Long.  5,  diam.  3  mill. 
Hab.  Hongkong. 

I  am  indebted  for  this,  as  for  many  other  novelties,  to  Surgeon-Major 
R.  Hungerford. 
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Type  Indian  Museum,  Calcutta ;  also  in  coll.  Hungerford. 

ASSIMIDEA  PEASEANA,  H.  Nevill,  MSS. 

T.  peranguste  perforata,  ovato-coiiica,  notaliliter  tenuis,  glalra,  nitida, 
vivide  straininea,  ad  suturam  fascia  livida  {phis  minusve  suloisoiete)  mar- 
ginata  ;  spira  convexo-conica,  producta,  apice  acuto  ;  anfr.  7,  convexiusculi, 
ultimus  rotundatus,  inferne  convexus,  circa  perforationem  haud  carinatus  ; 
peristoma  perregulariter  rotundatwm,  ad  hasim  haud  angulatum ;  inargo 
columellaris  late  dilatatus,  suhduplex,  castaneo  vivide  tinctus ;  apertura 
suhrotundata,  marginihus  callo  suhobsolete  castaneo  j  unci  is. 

Long.  5f,  diam.  3^  mil. 
Hab.    Lake  Negombo,  Ceylon. 

Named  in  manuscript  by  my  brother,  in  honour  o£  the  late  Harper 

Pease  of  Honolulu  ;  it  is  a  very  distinct  species,  easily  distinguished  from 
Ass.  suhconica,  Ass.  marginata,  &c.,  by  its  thin  texture,  peculiar  coloration, 
absence  of  any  trace  of  sculpture,  rounded  margins  of  the  aperture,  &c. 
Specimens  of  rather  larger  size  than  that  of  which  the  measurements  are 
above  recorded  occasionally  occur. 

Type  Indian  Museum,  Calcutta;  also  in  coll.  H.  Nevill  and  H. 
Dohrn. 

ASSIMINEA  BIFASCIATA,  n.  Sp. 

T.  imperforata,  ovato-conica,  solida,  vix  glairinscula,  suhiitida,  sordide 
viridula,  fasciis  hiiiis  fuscis  et  suhohsoletis  cincta  ;  spira  moderate  pro- 

ducta, convexo-conica,  apice  suhacuto  ;  anfr.  6-5-,  convexiusculi,  ultimus 

tumide  ventricosus,  ad  pi^^'ip^ieriam  suiangulatus ;  apertura  ampla,  sub- 
verticalis,  marginibus  callo  pervalido  fusco-limiato  junctis,  margine  colu- 
mellarifere  recto,  valide  incrassato,  sordide  fusco,  inferne  subrotundato. 

Long.       diam.  85  mill. 
Hab.    Brackish-v?ater  lagoon,  Port  Natal. 
A  common  species,  quite  distinct  from  the  three  forms  described  by 

Krauss. 

Type  Indian  Museum,  Calcutta. 

AgsmrcTEA  dohbniana,  n.  sp. 

T.  parva,  solidiuscula,  ovata,  fusco-viridescens,  anguste  umbilicata, 
laevigata,  sutura  lineari,  liaud  marginata  ;  spira  curt  a,  apice  perohtuso  ; 
anfr.  4,  rotundato-convexi  ac  tumidi,  ultimus  inflatus,  siibtus  convexus,  basi 
prope  regionem  umbilicalem  subexcavate  depressus  ;  apertura  suhverticalis, 
ovato-pyriformis,    dimidiam  totius  longitudinis   aeqimxs,    intus  pallide 
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viridescens  ;  inarcjo  cohimellaris  superne  valicle  intortus,  reflexus,  iiiconspicue 
fulvo  tinctus,  inferne  vice  rotundatus. 

Long.  3,  diam.  2^-  mill. 
Hab.  Hongkong. 
The  short  spire,  with  obtuse  apex,  the  depression  of  the  last  whorl 

round  the  narrow  umbilicus,  the  bent  columella,  and  the  thick  somewhat 
eroded  texture,  o£  a  greenish  colour  unusual  in  the  genus,  are  the  best 
characteristics  of  this  small  species,  for  which  I  am  indebted  to  my  friend 
Surgeon-Major  R.  Hungerford ;  I  have  named  it  after  my  esteemed 
correspondent  Dr.  Henry  Dohrn  of  Stettin. 

Type  Indian  Museum,  Calcutta  ;  also  in  coll.  Dohrn  and  Hungerford. 

ASSIIIINEA  WOODMASONIANA,  n.  Sp. 

T,  imperforata  (vei  ad  regionevi  imlilicalem  mintissime  perforata), 
carina  parva  ac  subohsoleta  circumscripta,  lanceolata,  conica,  solidiuscida, 

nitida,  sulglalra,  dilecte  castanea,  prope  suturam  pallide  rubido  fasciata 
ac  linea  impressamarginata  ;  spira  conico-elongata,  anfractmn  ultimumfere 
aequans,  apicepermimito,  actifissimo  ;  anfr.  7^,  vix  convexiusculi,  regulariter 
creseentes,  ultimus  suhcompressus,  obscure  subangulatus ;  apertura  parva, 
sub  vertical  is,  ovata,  marginibus  callo  tenui  junctis,  margins  colimellari 
pallide  castanea,  paululum  incrassato,  suirecto,  inferne  subangulato. 

Long.  4,  diam.  2^  mill. 
Hab.    Port  Canning,  near  Calcutta. 

I  have  named  this  pretty  and  very  distinct  species  after  my  friend 
Mr.  J.  Wood-Mason,  to  whose  very  successful  researches  in  the  Sunder- 
bunds  the  Museum  is  indebted  for  so  many  interesting  moUusks,  as  I  have 
already  pointed  out  in  my  Catalogue,  Fasc.  E,  p.  22,  when  describing  the 
operculum  of  Larina  burmana.  The  small,  almost  obsolete,  keel  round  the 
very  minute  perforation  (which  is  sometimes  completely  covered)  is  very 
characteristic. 

Mr.  Wood-Mason  has  favoured  me  with  the  following  extract  from 
his  note-book  on  the  animal  of  this  species — "  Eyes  large,  intensely  black, 
situated  on  the  upper  side  and  near  the  extremity  of  the  peduncle  ;  animal 
transparent,  above  very  slightly  greyish,  between  the  tentacles  reddish, 
which  are  so  transparent  that  the  eye-spots  can  be  seen  very  nearly  as  well 
from  the  under  side." 

Type  Indian  Museum,  Calcutta  ;  also  in  coll.  Beddome,  Hungerford, 
Blanford,  Dohrn,  Theobald,  and  Joly. 

ASSIMINEA  BEDDOJrEANA,  n.  Sp. 

T.  depresso-turbinata,  quoad  forviam  species  generis  Colloniaj  quo- 
davimodo   mcinorans,  peculiariter  obscure  sed  profunda  umbilicata,  de- 
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presso-conoidea,  solida,  erassiuscula,  nitida,  subglabra,  ad  iasim  {sub 
lente)  striis  incremeiiti  subobsoletis  munita,  saturatissime  fulvo-Uvida,  infra 
suturam  alho  fasciata,  fascia  prope  aperturam  plus  minusve  evanescente  ; 
sutura  vix  distincta,  linea  obscure  impressa  et  suhohsoleta  iiotata ;  spira 
oituse  depresso-conoidea,  apice  minuiissimo  ;  anfr.  5,  ultimus  suhtus  per- 
glolose  ventricosus,  ad  peripJieriam  ohsolete  suhsuhancjulatus,  infra  sub- 
planulatus,  circa  unihilicum  callo  lata  pallide  fusco  et  obscure  alho-linibato 
munitus  ;  apertura  ampla,  suhrotundata,  intus  incrassata,  marginiius  callo 
alhido  prope  aperturam  valido  ac  distincto  (interdum  suhobsoleto)  junctis  ; 
columella  pernotahiliter  et  valide  incrassata,  inferne  ahrupte  retrorsa, 

iriangulari-linguiformis,  applanata  ac  excavate  rugosa,  superne  in  umhilicum 
ahrupte  desineiis.  Operculum  tenue  ae  cornemi ;  anfr.  3  (suh  lente  vix 
distinguendi)  in  wnbonem  subeentralem  ac  proniinenteni  desinentes. 

Alt.  3,  diam.  3|  mill. 
Hab.    Port  Canning. 

The  most  remarkable  and  abnormal  species  of  the  genus  as  yet  de- 
scribed. The  animal  is  that  of  a  typical  Assiminea,  both  the  late  Dr. 

Stoliczlia  and  myself  having  examined  numerous  specimens.  The  Museum 
is  indebted  for  its  extensive  series  of  this  and  the  following  species  to 
Mr.  Wood-Mason. 

Type  Indian  Museum,  Calcutta ;  also  in  coll.  Dohrn,  Hungerford, 
Blanford,  Theobald,  Joly,  and  Beddome. 

Assiminea  theobaldiaka,  n.  sp. 

T.  parva,  anguste  umbilicata,  ovato-conica,  solidiuscula,  vix  nitida, 
corneo-fulvida,  suh  lente  spiraliter  oninutissime  confertimque  sulcata, 
striis  incrementi plus  minusve  ohsolete  decussata  ;  spira  conica,  vix  producta, 
apice  acuta ;  anfr.  6i,  convexi,  supremi  suhlaeves,  caeteri  infra  suturam 
distincte  angulati,  superne  suhlaeves,  inferne  spiraliter  confertimq^ue  sulcati, 
ohligue  suhgranulatim  decussati,  ultimus  glohose  suhrotundatus,  in  medio 
striis  decussantihus  plus  minusve  suhohsolctis,  prope  umhilicum  dis- 
tinctiorihus,  notatus  ;  apertura  sat  ampla,  suhverticalis,  marginihus  callo 
nitido  junctis,  margine  columellari  supra  leviter  contorto,  infra  rotundato. 

Long.       diam.  3  mill. 
Hab.    Port  Canning. 

In  old  specimens,  the  last  two  or  three  whorls  have  a  pitted  appear- 
ance, as  in  many  species  of  Sienotliyra  ;  in  younger  ones,  the  two  antepenul- 

timate whorls  have  a  beautiful  granulose  appearance  under  the  lens. 

The  oblique  and  decussating  striae  are  always  obsolete  on  the  last  whorl, 
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except  near  the  timbilicus  and  in  the  interstices  of  the  spiral  sulcations  ; 
the  narrow  smooth  ledge  below  the  suture,  on  the  last  two  or  three  whorls, 

formed  bj  an  abrupt  cessation  o£  the  sculpture,  is  very  peculiar  and  charac- 
teristic. I  need  scarcely  say  that  I  have  named  this  remarkable  species  after 

my  friend  Mr,  William  Theobald  of  the  Geological  Survey  of  India. 
Type  Indian  Museum,  Calcutta  ;  also  in  coll.  Theobald,  Hungerford, 

Beddome,  Blanford,  Dohrn,  and  Joly. 

ASSIMINEA  MICEOSCULPTA,  n.  Sp. 

T.  parva,  vix  perforata,  cylindrico-coiiica,  solidiuseula,  vix  nitida, 
fulvo-cinerea,  spiraliter  distincte  sulcata,  striis  longitudinalihus  oiliqicis 
ac  flexuosis  decussata,  apice  acuto  ;  anfr.  gradato-cylindrici,  suprenii 
laeves,  2dus  spiraliter  sulcafus,  Stuis  et  Atus  insigne  equaliterque  deciissati 

{quasi  gemmulati),  ultimus  suhhiangulatus,  supra  peripheriam  angu- 
latus,  striis  dccussantibus  paululum  subohsoletis  iiotatiis,  sculptura  infra 
cianescenfe ;  apertura  suhverlicalis,  parva,  marginihus  callo  indistincto 
jimctis,  margine  colimellari  Jiaud  contorto,  leviter  rotundato. 

Long.  2f ,  diam.  If  mill. 
Hab.    Port  Canning. 

Type  Indian  Museum,  Calcutta ;  also  in  coll.  Dohrn,  Joly,  Hungei'- 
ford,  Theobald,  Blanford,  and  Beddome. 

It  presents  some  resemblance  to  the  preceding  species  in  the  sculpture, 
which  in  Ass.  microsculpta,  however,  is  much  more  strongly  developed, 
the  difference  in  young  specimens  being  especially  marked.  The  shape 

is  quite  different,  the  whorls  being  cylindrically-gradated,  instead  of  con- 
vexly-swollen,  &c. 

ASSIMINEA  HXJNGtERFOEDIANA,  n,  Sp. 

T.  imperforata,  ovato-conica,  solida,  nitida,  glabra,  polita,omnino  laete 
castanea,  sutura  suhindistincta ;  spira  Irevis,  apice  vix  acuto ;  anfr.  6, 
siiblumide  convexiuscuU,  ultimus  magnus,  regulariter  ovuliformis,  infra 
suturam  linea  impressa  suiohsolete  notaius ;  apertura  verticalis,  margini- 

hus callo  castaneo  junctis,  margine  externa  tenui,  margine  colmnellari 
incrassato,  recto,  paululum  retrorso,  ad  hasim  subahriipte  angulato. 

Long.  4,  diam.  2\  mill. 
Hab.    Mouth  of  the  Eangoon  Eiver. 

I  have  much  j)leasure  in  naming  this  beautiful  and  very  distinct  spe- 
cies after  its  discoverer,  Surgeon-Major  K.  Hungerford,  who  has  lately  been 

most  successful  in  collecting  and  dredging  Mollusca  both  at  Hongkong 
and  the  Philippine  Islands.    The  rich  chocolate,  or  chesnut,  colour  of  the 
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species  is  very  characteristic  ;  there  is  a  slight  tendency  on  the  upper 
portions  of  the  whorls  to  be  o£  a  darker  and  duller  shade  ;  the  indistinct 

suture,  short  but  produced  spire,  large  and  regularly  egg-shaped  last  whorl, 
straight  and  slightly  twisted  columella,  forming  an  angle  at  its  base,  are  all 
well-marked  characters.  Under  a  very  powerful  lens,  striae  of  growth 
are  discernible,  which  become  more  developed  behind  the  outer  lip. 

Type  Indian  Museum,  Calcutta  ;  also  in  coll.  Hungerford. 

ASSIMIWEA  TEMPLEAWA,  n.  sp. 

T.  imperforata,  ovato-conica,  persolida,  crassa,  nitida,  laevis,  fwsco- 
cornea,  sutura  distincta,  liaud  marginata  ;  spira  conica  ireviter  produ,cta, 

apice  acuto ;  anfr.  5|-,  eonvexiusculi,  rapide  crescentes,  ultimus  inagnus, 
tumide  ventricosus,  ad periplieriam  suhangulatus,  hasi  suhapplanatus  ;  aper- 
tura  sat  magna,  marginihus  callo  acuto  valido  et  alho  junctis,  margine 

externa  regulariter  convexo-rotundato,  columellari  suhrotundato,  duplice 
ac  valide  rejlexo,  regionem  umbilicalem  tegente,  supra  distincte  transver- 
simqiie  unisidcato. 

Long.  3i,  diam.  1\  mill. 
Hab.    Nicobar  Islands. 

I  have  named  this  interesting  small  species  after  Lieutenant  E.  0. 
Temple,  who  has  presented  the  Museum  with  many  valuable  shells  from 
the  Andamans,  Ferozepore,  and  other  places.  It  is  eminently  characteriz- 

ed by  the  remarkable  callously-reflected,  duplex  columella,  transversely 
notched  or  sulcated  above. 
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XVII. — On  some  Experiments  instituted  to  supply  all  the  Lines  termi- 
nating at  the  Galcutta  Telegraph  Office  with  Currents  tapped 

from  the  Ifain-Ctirrent  produced  by  a  Dynamo-electric  Machine.* 
— By  LOTTIS  SCHWENDLEB,  M.  Iiisfc.  C.  E. 

Introduction. — Oa  the  5fch  November  1879,  I  had  the  honour  to  read 

a  short  paper  before  this  Society  entitled, f  "  Ou  a  simple  Method  of 
using  an  insignificant  Fraction  of-  the  Main-Current  produced  by  a 
Dynamo-Electric  Machine  for  Telegraphic  Purposes." 

In  the  present  paper,  I  wish  to  record  some  more  experiments  on  the 
same  subject.  As  stated  in  my  former  paper,  tlie  dynamo-electric  machine, 
during  this  first  experiment,  was  placed  at  the  store-yard,  and  was  driven 
by  the  steam  engine  of  that  place.  The  telegraph  current  was  conveyed 
to  the  Calcutta  Telegraph  Office  by  the  store-yard  line,  which  is  about 
4  miles  in  length.  This  first  trial  proved  so  successful  that  I  ventured  to 
propose  a  larger  trial  to  supply  all  the  lines  entering  the  Calcutta  Telegraph 
Office  with  signalling  currents  derived  in  this  manner.  But  I  could  not 
then  execute  the  new  trial,  as  in  the  first  place  there  were  no  proper  driving 

arrangements  at  the  store-yai'd  (the  erection  of  these  would  have  cost 
money),  and  in  the  second  place  the  dynamo-electric  machine  at  my  disposal 
had,  by  an  accident,  been  temporarily  spoiled.  It  was  thought  advisable, 
therefore,  to  postpone  the  suggested  trial  on  a  larger  scale  until  the  electric 

light  arrangements  at  HowrahJ  should  be  completed,  when  an  easy  oppor- 
tunity would  offer  itself  for  trying  different  dynamo-electric  machines  for 

the  purpose.  Besides,  telegraph  lines  being  already  up  between  the  Howrah 
Railway  Station  and  the  Calcutta  Telegraph  Office,  no  additional  expense 
would  need  to  be  incurred. 

iVt'iy  trial  on  a  larger  scale. — The  preliminary  trial  was  instituted  on 
the  28th  August,  the  final  one  on  Sunday  the  29th  August  1880. 

In  the  accompanying  diagram,  M  is  the  dynamo-electric  machine 
which  produces  the  main  current  to  be  made  use  of  for  any  required 

25urpose  ;  the  negative  pole  of  tlie  dynamo-electric  machine  is  connected 

*  The  results  given  in  this  paper  are  taken  from"  my  report  submitted  to  the 
Director  General  of  Telegraphs  in  India  on  the  7th  September  1880. 

t  J.  A.  S.  B.,  Vol.  xli.\,  part  ii,  1880,  and  Phil.  Mag.  No.  52.  Suppl.,  Decem- 
ber 1879. 

X  Mr.  Bradford  Leslie,  Agent  of  the  East  Indian  Eailway  Companj',  gave  me 
permission  to  use  the  electric  light  arrangements  at  Howrah  for  the  purpose.  He 
also  kindly  permitted  tlie  use  of  the  telegraph  line  connecting  his  oiBce  at  Calcutta 
with  the  Railway  Station  at  Ilownih.  This  line  was  required  to  give  orders  duiing 
the  experiment. 

22 
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permai)ently  to  earth.  The  earth  consists  of  3  copper  plates*  joined 
parallel  and  offering  a  parallel  resistance  of  167  ohms.t 

T  is  a  tangent  galvanometer  for  measuring  the  main  current.  In  this 

case  it  was  the  tangent  galvanometer  employed  in  my  electric  light 

experiments  in  London  in  1878.  The  resistance  of  the  copper  ring  of  this 

instrument  is  nil.  Taking  the  late  Mr.  Brough's  value  for  H,  the  hori- 

zontal component  of  the  Earth's  magnetic  intensity  at  Calcutta  to  be 
H  =  0'37158  dynes,  the  formula  for  calculating  the  currents  c  from  the 

deflections  observed  by  this  tangent  galvanometer,  is  :— 
c  =  47330  tang  a  (milli-oersted). 

r  is  a  coil  of  iron  wire  (No.  2i  i.  w.  g.,  0-21"  diameter)  offering  a 

resistance  of  1-517  ohms  at  85"  F.  The  wire  is  coiled  on  a  large  wooden 

drum  and  serves  as  the  constant  resistance  by  which  from  time  to  time 

the  efficiency  of  the  dynamo-electric  machines  at  Howrah^an  be  gauged. 

?72/, m 

4 

T'oorru. 

J  represents  an  electric  light,  in  this  case  produced  by  a  large  Serrin- 
1am  p. 

In  the  following  experiments,  either  r  or  J  was  used  as  the  external 
resistance  for  closing  the  poles  of  the  dynamo-electric  machine  to  produce 
the  miain  current  ;  but  never  the  tivo  joined  parallel. 

Jj  is  the  telegraph  line  from  the  dynamo-electric  machine  to  the 

Calcutta  Telegraph  Office.  This  line  is  1-75  miles  in  length  and  consists, 
from  the  electric  light  room  to  the  Howrah  Eailway  Station,  of  Hooper's 
india-rubber  cable  core,  from  the  Howrah  Station  to  the  Kirk,  of  No.  6 

*  The  three  single  earths  measured  gave  :  7'7,  3-1,  and  6'9  B.  A,  U. 

t  The  dimensions  are  4'  x  2'  and  yL". 
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i.  w.  g.j  and  thence  to  the  Calcutta  Telegraph  Office  it  is  American  com- 

pound wire  of  the  same  resistance  as  iron  wii'e  of  Xo.  27  i.  w.  g. 
At  the  Calcutta  Telegraph  Office,  the  hatferi/  ivire*  could  at  a  moment's 

notice  be  connected  with  the  key  of  each  instrument,  after  throwing  off  the 
copper  of  the  signalling  battery  in  ordinary  use.  The  telegraph  lines 
terminating  at  the  Calcutta  Office  were  therefore  all  connected  parallel  to 

the  battery  wu'e,  as  is  indicated  in  the  foregoing  diagram. 
In  order  to  enable  me  to  directly  compare  the  signalling  current  sent 

into  the  lines  by  batteries  and  by  a  dynamo-electric  machine,  each  line 
is  as  tested  for  sent  current  at  Calcutta,  and  for  received  current  at  the 
out- station. 

Freliminary  trial  on  2Sf7i  August  18S0. — The  line  used  for  tapping 
the  signalling  current  was  Xo.  5,  Calcutta  to  Allahabad,  577  miles  in  length, 
worked  direct  and  having  a  real  conduction  resistance  of  about  3075  ohms, 
(taken  from  the  August  1880  tests).  The  resistance  of  the  relay  at 
Allahabad  equals  492  ohms. 

\st  Experiment. — This  consisted  in  taking  the  sent  ciirrent  at  Cal- 
cutta and  the  received  current  at  Allaliahadj  as  produced  by  a  battery  of 

60  minotti-cells  connected  up  in  series.  This  is  the  usual  signalling  bat- 
tery during  the  monsoon. 

'ind  Experiment. — The  main  current  in  this  experiment  was  produced 
by  dynamo-electric  machine  Af  through  the  resistance  r.  The  resistance 
in  circuit  was  not  measured,  but  may  be  taken  to  be  as  follows  : — 

m  =  0-652  \  internal. 

Leading  wire  to  tangent  galv.       I  —  0'026  /  J  external 

r  =  1-517    ohms  at  85°  F. 
\  7  =  lo4>n 

Total,  2-195  ohms. 

The  main  current  gave  a  mean  deflection  of  37-9' 
max.  _  39 

min.  —  36^  ' max.  62 
mean  speed  of  engine  60-3  revolutions  per  minute  :  — : —  =   .  The ^  °  ^  '  mm.  58-5 
variation  of  the  current  corresponds  with  the  variation  of  the  speed. 

Srd  Experiment. — The  main  current  in  this  experiment  was  produced 
by  dynamo-electric  machine  E.  j  through  the  resistance  r.    This  experi- 

*  The  Telegraph  liae  conveying  the  current  produced  by  the  dynamo-electric 
machine  to  the  Telegraph  0£B.ce  may  he  called  most  appropriately  the  battery  wire. 

t  This  is  a  Siemens'  dynamo-electric  machine  called  medium  size  (see  my  precis 
of  report  on  the  electric  light  experiments  in  London). 

i  This  is  a  Siemens'  medium  machine  altered  according  to  my  specification 
(See  precis  of  report  on  the  electiic  light  experiments  in  London) . 
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nienfc  was  made  in  order  to  see  whether  A  or  E  machine  would  suit  the 
circumstances  best. 

The  resistance  in  circuit  was  not  measured,  but  may  be  taken  to  be 
the  same  as  given  for  A.    The  main  current  gave  a  mean  deflection  oi: 

„    max.  33-7 
'  min    ~  270 '  ^^^^'^^         engine  =  59  9  revolutions  per 

max.       UD  .    .  „ 
minute  ;  — -  =  — •.    The  variation  of  the  current  corresponds  with  that mm.      54<  ■'■ 
of  the  speed. 

The  results  of  the  preliminary  trial  are  given  in  the  following  table  : — 

0.  
of 

rimerit. 

Mode  of  pro- 
ducing- the current. 

Speed  of  engine 
per  minute. 

Mean  speed 

per  minute 
of  dynamo- 

Mean  of 

main  cur- rent in 

Current  in  milli- 
oersteds. 

Mean, 
Max. 
Min. 

electric 
machine. 

milli- 
oersteds. Sent  at Calcutta. 

Received 
at 

A.llahahad 

1 60  Minotti 
9-8 

9-8 

5-1 

2 Dyn.  el. machine  A. 
60-3'* 

621 
68-51 

783 36,846 

14-5 
7-7 

3 Dyn.  el. machine  E. 

5995 

66' 
sir 

641 
27,991 9-4 

6-6 

The  three  experiments  were  made  in  the  order  given.  Noa.  2  and  3 

were  made  from  11  to  11'44  hours,  during  which  time  messages  were 
sent.  The  insulation  of  the  battery  wire  L  was  variable  from  71,000 
to  95,000  ohms  absolute. 

Trom  Experiments  2  and  3,  it  will  be  seen  that  A  machine  produces  a 
larger  main  current  than  E,  which  is  due  to  the  higher  speed  of  A ;  further, 
that  the  sent  current  tapped  from  the  main  current  of  A  is  larger  than  the 
sent  current  tapped  from  that  of  E,  just  as  it  ought  to  be.  In  fact,  if  the 
line  during  the  two  experiments  had  kept  constant,  and  if  also  r  had  kept 
constant  (r  increases  considerably  by  heating),  the  proportion  of  the  two 
main  currents  would  have  been  the  same  as  that  of  the  two  sent  currents, 

and  this  is  very  nearly  the  case.f  No.  3  Experiment  with  E  machine  gives 
about  the  same  result  as  No.  1  Experiment  with  battery.    To  produce  the 

*  The  small  numbers  in  the  form  of  exponents  mean  the  number  of  observations 
made. 

t  ̂   main  currents  =  1"32. 
A 
—  sent  currents  =  1-65. 
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main  current  by  A  is  therefore  more  advantageous  than  to  produce  it 
by  E.    Hence  I  employed  A  in  the  final  trial. 

The  final  trial  on  Sunday  29  th  Augikst  1880. — The  battery  wire,  before 
the  trial  began,  was  tested  for  insulation,  and  gave  an  absolute  insulation 
greater  than  1  €1  ohm.  The  main  current,  as  already  mentioned,  was 

produced  by  dynamo-electric  machine  A  ;  i.  e.,  from  8'-i)5  to  11'5  hours 
through  the  wire  coil  of  resistance  r,  and  from  11-5  to  11 '32  hours 
through  the  arc  of  an  electric  lamp  producing  the  light  J.  Tlie  light  of 
the  lamp  was  not  measured,  but  may  have  been  equal  to  about  6,000 

standard  candles.*  The  first  line  was  connected  to  the  battery  Avire  at 
8'4'5  hours ;  the  last  line  at  10-53  hours.  The  whole  trial  was  completed 
at  11-32  hours. 

The  change  from  r  to  lamp  (J)  was  made  in  so  short  a  time  that  none 
of  the  out-stations  noticed  it.  Messages  were  sent  and  received  in  the 
usual  regular  style. 

Mr.  C.  B.  P.  Grordon,  the  Superintendent  of  the  Bengal  Division, 
attended  at  the  Signal  Office. 

At  the  beginning  of  the  experiments,  the  resistances  in  circuit  were 
measured. 

Internal  resistance  of  dynamo-electric  )  „        .  ,       i  ̂   fcj 
,  .      ,      '  ^  w  =  0-652  internal  ^ macliine  A  J  i  ira 

Wire  coil 
Leading  wire  to  tangent  ) r  =  1-517  "I  |- 1^ 

j  jf  _  o-0''6  J  ■'■^^'^  ext
ernal galvanometer  i  ^  J  J 

o 

After  the  experiments  were  over,  these  resistances  were  not  measured 

again ;  however,  on  account  of  the  very  considerable  heating  by  the  strong 

main  current,  they  must,  we  know,  all  have  increased  considerably. 

When  r  closed  the  poles  of  the  dynamo-electric  machine  (8-45  to 
11-5  hours)  the  mean  speed  of  the  engine  was  eO^^  revolutions  per 

minute  ;  — !— '  =  —  ;  while  the  mean  deflection  of  the  main-current  was min.  5G' 

r.^ro  40-251 
87-87GS  ;         =  ——J. mm.        da  0^ 

When  the  lamp  was  in  circuit  (from  11-5  to  11-32  hours),  the  mean 
max.  61 

speed  of  the  engine  was  again  60^^  ;  — r— ̂   =  —  :  while  the  mean  deflec- ^  .  mm.  59 

max.  46^ 
tion  of  the  main-current  was  44^''',         =  -— r . 

min.  421 
In  the  following  table  all  the  results  are  given  : — 

•  When  measured  under  45°  with  the  horizon. 
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Table  sliewing  the  Sent  and  JReceived  Currents  and  other  particulars. 

1 2 3 4 6 6 7 
xpe

i'i
men

t. Number 
and  name 
of  line  and 

.2  -9 

Si  ̂  IS  . 

ce  of  Eo
laj'-

 ing 
 
stati

on 

Currents  in  miUi- 
oersteds. 

Mode  of  pro- ducing the No.  
of  

E 

length  in 
miles. 3  g  P ^1  ce Ee

si
st
an
 

at
  

re
ce
iv
 

in
  b

. 
 a. 

Sent  at 
Calcutta. 

Eeceived 

at  out- station. 

cui-rents. 

I 
No.  1 

J  ubbulpore 
738 

4,412 905 

6-18 
9-81 
5-89 

4-00 

7-60 4-45 100  cells 

Dyn.-el.  m.  A 100  cells 

II 
No.  4 

Jubbiilpore 
803 5,795 

406 

7-07 

10-23 
7-41 

3-  60 
4-  71 
3-50 60  cells 

D}-n.-el.  m.  A 
60  cells 

III 
No.  5 

AUababad 
577 3,075 492 

9-81 

13-79 9-41 
6.50 

8-57 

5-08 60  cells 
Dyn.-el.  m.  A 60  cells 

IV 
No.  6 

Sahibgunge 
225 2,000 

506 
7-14 

21-65 
6-63 

4-09 

11-40 

4-23 20  cells 
Dyn.-el.  m.  A 20  cells 

V 
No.  7 

Cuttack 
400 2,800 953 

6-63 

11-00 6-63 

3-00 
6-00 
3-38 35  cells 

Dyn.-el.  m.  A 35  cells 

VI 
No.  8 

Coconada 
8U0 7,000 3,711 

4-00 

8-15 4-00 

3-60 

7-20 2-01 119  cells 
Dyn.-el.  m.  A 119  ceUs 

VII 
No.  9 
Akyab 
560 3,460 3,470 

7-69 
6-77 

6-18 

4-  00 
3-90 
5-  35 120  cells 

Dj'n.-el.  m.  A 120  cells 

VIII 
No.  11 
Dhubri 1,427 

6-40 

11-78 6-42 

5-  00 

11-45 
6-  73 40  cells 

Dyn.-el.  m.  A 40  cells 

IX 
No.  10 

Aiiji^at) 561 
A.  Ann 

15-39 
15-39 
17-43 

3-10 

3  90 
3-30 80  cells 

Dyn.-el.  m.  A 80  cells 

X 
No.  2 
Agra 915 6,700 

829 
15-39 7-14 

14-52 

6-40 
3-90 6-15 

195  cells 
Dyn.-el.  m.  A 195  cells 

XI 
No.  3 

Agra 850 5,800 1,959 

13-54 
13-38 9-41 

3-25 3-10 

4  14 

100  cells 
Dyn.-el.  m.  A 100  cells. 

Remarks. 

The  several  lines 
were  connected  to 

the  batterj'-  -wire in  the  order  given 
in  this  table.  The 
first  line,  Jubbul- 

pore  No.  1,  -was 
connected  at  8-45 hours ;  the  last line  No.  3,  Agra, 

at  10-53  hom-s. Before  the  actual 

experiments  be- 
gan, i.  e.,  before 8-45  hours,  all 

the  lines  -were tested  for  sent 
currents  at  Cal- 

cutta, and  received 
ciirren  ts  at  the  out- 
stations,  -when  the usual  signalling 

battery  -was  on. Directly  after 
each  line  had  been 
connected  to  the 
battery  vpireof  the 
djmamo  -  electric machine,  the  sent 
currents  at  Cal- 
ciitta  and  the  re- 

ceived currents  at 
outstations  were 
taken. 
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After  the  dynamo-current  was  stopped  at  11'32  hours,  and  the  bat- 
teries had  been  connected  up  again,  the  sent  currents  at  Calcutta  and 

the  received  currents  at  outstations  were  again  ascertained  Hence  columns 
5  and  G  contaiir  3  readings  of  sent  and  received  currents  for  each  line  ; 

first,  with  battery,  secondly,  with  the  dynamo-electric  machine,  and,  thirdly, 

■with  the  battery  again.  All  the  readings  of  the  currents  tapped  from  the 
main  current  of  the  dynamo-electric  machine  were  taken  between  8'45 
and  10'53  hours,  when  the  iron  wire  coil  of  resistance  r  was  connected  to 
the  poles  of  the  dynamo-electric  machine.  From  11'5  to  11'32  hours, 
when  the  lamp  was  substituted  for  r,  no  current  readings  at  Calcutta  and 
the  outstations  were  taken. 

The  main  current  of  the  dynamo-electric  machine,  when  r  was  in 
circuit,  was  36,801  m,  o  ;  when  the  lamp  was  in  circuit,  45,706  m.  o.* 
From  this  it  does  not  follow,  however,  that  the  tapped  currents  in  the 
second  case  were  larger  than  in  the  first,  because  it  would  also  depend  on 
the  resistance  offered  by  the  arc,  which  is  not  known.  The  resistance  of 
the  arc,  as  more  current  was  produced  with  the  same  speed  of  the  dynamo- 

electric  machine,  must  naturally  have  been  smaller  than  r  =■  1-517  b.  a.  u. 
(iron  wire  coil),  especially  as  there  is  an  e.  ni.  f.  in  the  arc  opposite 
to  the  e.  m.  f.  of  the  dynamo-electric  machine. 

To  produce  36,801  milli-oersteds  through  an  external  resistance  of 

about  1'543  b.  a.  u.,  a  total  energy  is  consumed  by  the  dynamo-electric 
machine  of  about  27,000  Q  ergs  per  second  (representing  about  3  h.  p. 
per  second). 

Conclusions. — These  experiments  shew  that  it  is  perfectly  possible 
and  practicable  to  tap  from  the  main  current  produced  by  a  dynamo-elec- 

tric machine  all  the  signalling  currents  required  at  the  Calcutta  Telegraph 

Office.  These  currents  were  for  the  11  lines  connected  up  =  129'1  m.  o, 
if  all  keys  were  simultaneously  and  permanently  sending.  This  represents 

only  0'35  of  the  main  current  (36,801  m.  o)  with  r  in  circuit,  and 
•28  °/o  of  the  main  current  (45,706  m.  6)  with  lamp  in  circuit.  Further 
it  will  be  clear  that  such  a  small  variation  of  the  main-current  could  not 

influence  the  regularity  of  any  work  done  by  that  main-current. 
Further,  it  will  be  seen  that  in  all  the  exj^eriments  the  sent  currents 

tapped  from  the  main  current  of  the  dynamo-electric  machine  were 
considerably  larger  than  when  produced  by  the  large  batteries  at  present 
in  use.  Experiments  IX  and  X  only  form  an  exception.  However, 
1  think  these  exceptions  are  in  both  cases  due  to  errors  of  observation,  be- 

cause the  battery  readings  in  Experiment  IX  do  not  all  agree.  The 

dynamo-current  readings  in  No.  X  must  be  wrong,  because  in  No.  XI, 
for  a  total  circuit  resistance  of  7759  units,  the  sent  current  is  13  38  m.  o, 

•  Calcutta  by  the  formula :    e  =  47330  to  (m.  0"J. 
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while  in  No.  X,  for  a  total  circuit  resistance  o£  65-29,  the  sent  current  is 
onlj  7'14!.    The  error  of  observation  is  therefore  obvious. 

That  vrith  such  strong  received  currents  as  are  produced  when  the 

dynamo-electric  machine  is  used,  the  lines  should  work  well,  is  not  to  be 
wondered  at.  But  it  was  also  confirmed  by  the  outstations  having  to 
adjust  their  relays  much  more  unsensitively. 

Supposing  now  that  we  had  useful  work  day  and  niglit  for  the  strong 
main  current,  and  that  on  the  whole  the  new  method  could  be  always 
depended  upon,  I  believe  these  experiments  have  proved  that  the  signal- 

ling currents  required  in  telegraph  stations  could  be  had  for  nothing,  and 
that  the  method  would  be  quite  practicable. 

The  useful  work  for  the  main  current  at  night  would  most  conveniently 
take  the  shape  of  an  electric  light  to  illuminate  very  efficiently  the  Signal 
Office.  The  electric  light,  besides  being  more  powerful,  would  possess  the 
additional  advantage  of  being  produced  by  at  least  50  times  less  heat 
than  if  the  same  light  were  obtained  by  combustion.  This  is  no  doubt  a 
great  advantage  in  a  hot  climate.  During  the  daytime,  I  would  use  the  main 
current  for  jDuUing  punkhas,  lifting  messages,  or,  more  generally,  for  work- 

ing a  pneumatic  system  of  sending  and  receiving  messages,  &c.,  &c.  If 
Calcutta  had  the  good  fortune  to  possess  a  colder  climate,  it  might  he 
suggested  that  the  heat  developed  in  the  coil  of  wire  should  be  used  for 
warming  rooms.  It  would  then  only  be  necessary  to  lead  the  wire  along 
the  walls,  in  a  manner  similar  to  that  in  which  hot  water  pipes  often  are 
for  heating  rooms  ;  the  electric  method  being  only  far  more  economical. 
The  heat  given  up  by  the  wire,  after  dynamic  equilibrium  of  the  system  has 
been  established,  is  quite  regular,  and  the  method  is  obviously  exceedingly 
clean  and  very  convenient  for  domestic  purposes.  The  wire  attained 

its  constant  temperature  of  93°  C.  after  the  current  had  acted  for  about 
half  an  hour,  the  air  of  the  room  having  a  temperature  of  30°  C. 

The  heat  given  out  by  the  wire  is  by  no  means  small.  For  instance, 

in  our  case,  the  average  current  working  through  a  resistance  r  =  1'543 
b.  a.  u.  was  36801  milli-oersteds.  This  represents  work  done  at  a  rate 
of  20^73  Si  ergs  per  second,  and  supposing  the  wire  has  obtained  its 
constant  temperature,  this  whole  energy  is  developed  into  heat  emitted  by 

204<73 
the  wire  into  space  at  a  rate  of       —  =  488  gramme-degree-centigrade 

per  second.  This  is  equal  to  the  heat  produced  by  an  ordinary  German 
stove  consuming  6H)S  of  coals  per  hour ;  supposing  that  the  loss  of  heat 
when  coals  are  burnt  under  a  steam-boiler  is  four  times  as  great  as  when  they 
are  burnt  in  a  German  stove.  It  appears,  therefore,  that  the  heat  developed 
by  the  wire  would  be  sufficient  to  keep  a  moderately  sized  and  ordinarily 
ventilated  room  at  a  comfortable  temperature  even  when  situated  in  the 
highest  latitudes. 
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XVIII. — O71  tlie  Lepidopterons  Qenus  ̂ mona,  with  the  Description 
of  a  new  Species. — By  3.  Wood-Masok. 

(With  Part  of  Plate  VI). 

Several  years  ago,  three  plain  pale-fulvous  butterflies  of  moderate  size 
were  forwarded  to  the  Indian  Museum  by  Mr.  S.  E.  Peal  of  Sibsagar, 
Assam.  All  three  are  of  the  male  sex,  and  they  agree  so  remarkably 
closely  in  size  and  colour  as  to  have  been  taken  for  specimens  of  one  and 

the  same  sjDecies.  On  examination,  however,  I  find  that,  though  super- 
ficially so  similar  to  one  another,  they  differ  in  structure  and  represent  two 

distinct  but  closely-allied  species,  one  of  them  being  a  male  (hitherto 
undescribed)  of  JEinona  Aniathusia,  and  the  other  two,  males  of  an 
undescribed  form  belonging  to  the  same  genus.  For  the  benefit  of 
naturalists  in  India  to  whom  the  costly  works  in  which  they  occur  are 
inaccessible,  I  have  extracted  the  original  descriptions  of  the  two  described 
species. 

The  genus  JEmona  was  established  by  W.  C.  Hewitson  in  1868 
for  the  reception  of  an  insect  from  Northern  India  which  he  had  pre- 

viously described  under  the  name  of  Glerome  Amathusia.  Hewitson  appears 
to  have  had  some  misgivings  as  to  the  propriety  of  this  step,  but,  as  will 
be  seen  from  the  following  amended  diagnosis,  the  genus  is  at  least 
as  distinct  from  Glerome  as  this  is  from  Thauimntis,  or  as  Zeuxidia  from 
Amathusia. 

Genus  ̂ Emona,  Hewitson. 

Head  small.  Antennm  rather  short.  Anterior  wing  acutely  pointed 
and  produced,  or  sharply  angulated,  at  the  apex  ;  its  inner  margin  straight 
in  both  sexes,  not  being  lobed  at  the  base  in  the  male  as  it  is  in  Glerome 
and  less  distinctly  in  Thauiiiantis ;  the  costal  vein  reaching  to  the  end 
of  the  fifth  seventh  of  the  length  of  the  anterior  margin ;  the  subcostal 
4-branched,  the  first  branch  given  off  just  before  the  end  of  the  cell, 
and,  after  running  free  for  nearly  the  same  distance  beyond  that  point 
as  it  originates  before  it,  completely  coalescing  with  the  costal,  but  again 
becoming  free  just  before  this  last-named  vein  turns  off  to  the  anterior 
margin,  the  three  remaining  branches  free.  Posterior  loing  more  elongated 
than,  and  not  quite  so  rounded  as,  in  Glerome ;  without  the  pencil  of 
erectile  setic  which,  in  the  males  of  Glerome  and  Thaii,  mailt  is,  arises  from 

the  wing-membrane  of  the  discoidal  cell  close  to  the  subcostal  vein  and  lies 
obliquely  across  a  patch  of  elevated  and  crowded  scales  on  the  other  side 

of  this  vein,  the  male  scent-fans,  if  such  are  really  present  in  tliis  genus, 
being  situated  in  a  different  part  of  the  wing,  viz.,  in  the  aual  region, 

23 
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where  a  line  of  setse  running  along  the  anterior  side  of  the  submedian  vein 
ends  in  a  curled  whisp  which,  when  at  rest,  lies  in  a  slight  groove  or  fold 

of  the  wing-membrane. 
Plain  and  delicate  butterflies  of  a  pale  fulvous  colour  inconspicuously 

or  obsoletely  ocellated  on  the  underside. 

In  the  form  of  the  hind-wings  and  in  the  position  of  the  male  scent- 
fans  ̂ mona  agrees  with  Xanthotcenia,  and  in  its  pointed  fore-wings  with 
Zcuxidia,  Enis^Je,  und  Disco])hora,  hni  it  diifers  from  these  and  from  all  the 
otlier  Indian  genera  of  JSIorpMnce  in  the  relations  of  the  costal  and  subcostal 
veins  to  one  another,  and  in  otlier  respects. 

(a.)    Fore-wing  produced  and  pointed  at  apex  with  its  outer  margin  concave-sinuous. 

1.    Mmona  Amathusia.    PI.  VI,  Figs.  3,  4<,S  . 
Clerome  Amathusia,  Hewitson,  Trans.  Entom.  Soc.  Lond.  ser.  3,  vol.  iv,  1867, 

p,  566,  9. 
^wo)i«  ̂ ;Mfti/(»,sjfl!,  Id.,  Exot.  Butt.  vol.  iv,  1868,  Zeux.  et         pi.  i,  fig.  3 — 4,$. 

? .    "  Uppeeside  rufous-brown,  the  bands  of   the  underside  seen 
througli.    Anterior  wing  crossed  beyond  the  middle  by  a  band  of  orange- 
yellow  :  the  apex  dark  brown.    Posterior  luing  with  some  arcuate  spots 
near  the  apex. 

"  Underside  rufcus,  tinted  with  darker  colour.  IBotJi  wings  crossed 
at  the  middle  by  a  common  rufous-brown  band :  both  with  a  band  of 
minute  rufous  ocelli  some  of  which  are  pupilled  with  white  :  both  with  a 
submarginal  band  rufous.  Anterior  wing  with  a  pale  rufous  band  near  the 

base  and  a  spot  of  the  same  colour  at  the  end  of  the  cell.  Posterior  wing 
with  a  dark  rufous  band  near  the  base. 

"  Expanse  3-^  inches 
"  Hab.    Northern  India." 

The  female  is  only  known  to  me  from  Hewitson's  description  and 
figures. 

$  .  Lighter-coloured  than  the  female.  Upperside  pale  fulvous,  the 
strigse  or  bands  of  the  underside  showing  through.  Anterior  wing  darker 
at  the  base  and  at  the  tip,  between  which  darker  parts  the  colour  is  very 
pale  yellowish-fulvous.  Posterior  wing  of  the  same  shade  as  the  base  of 
the  anterior  one  to  within  a  short  distance  of  the  margin,  whence  it  is 
paler,  and  with  an  indistinct  submarginal  series  of  arcuate  marks  extending 
from  the  apical  to  the  anal  angle.  Underside  uniform  pale  fulvous  ;  the 
strigaj  as  in  the  female  ;  the  ocelli  (one,  the  second  and  largest,  perfect,  the 

remaining  five  rudimentai-y)  of  the  posterior  wing  also  as  in  the  female, 
but  in  the  anterior  wing  only  the  one  between  the  first  and  second  median 
veinlet  and  faint  traces  of  that  between  the  first  median  veinlet  and 

the  submedian  vein  are  present ;  the  thin  submarginal  brown  line  more 
obviously  engrailed  than  in  the  female. 
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Length  of  anterior  wing  1*4  ;  whence  expanse  =  2  9  inches. 
Hab.    Waga  Hills  (S.  jE.  FealJ.    A  single  specimen. 

2.    Mmo'sa.  Lena. 
JE.  Una,  Atkinson,  Proc.  Zool,  Soc.  Load.  1871,  p.  215,  pi.  xii,  fig.  1,  ̂ . 

$.  "  IJPPEESIDE.  ^ore  wing  pale  brownish  grey,  crossed  by  a 
dark  brown  band,  interrupted  by  the  nervures  from  before  the  apex  to  near 
the  posterior  margin  at  two-thirds  of  its  length  from  the  base,  beyond  the 
band  darker,  with  a  slightly  marked  and  incomplete  submarginal  line, 
before  whicli  is  a  series  of  five  pale  lanceolate  blotches  between  the  nervures 

directed  towards  the  outer  margin.  All  the  nervures  tinged  with  yellow 
and  more  or  less  dark-bordered.  Hind  wing  :  anterior  portion  from  base 
to  outer  margin  pale,  posterior  portion  bright  yellow,  crossed  by  a  sub- 
marginal  series  of  three  dark-bordered  white  blotches,  and  a  fourth  fainter 
blotch  between  the  nervures,  forming  a  short  interrupted  band  from  near 

the  apex  to  the  second  median  nervure.  The  submedian  nervure  fringed 
from  its  origin  to  near  its  extremity  with  long  yellowish  hairs,  longest  and 
most  conspicuous  towards  its  extremity. 

"  Undebside.  Both  ivings  crossed  by  a  dark  ferruginous  band  with 
sharply  defined  outer  edge  from  the  costa  of  the  fore-wing  near  the 
apex  to  near  the  extremity  of  the  submedian  nervure  of  the  hind- wing, 
and  having  a  faintly  traced  submarginal  line,  before  which  is  a  series  of 
blind  white-centred  ocelli.  The  cell  of  the  fore-wing  crossed  near  its 

middle  by  a  curved  ferruginous  band.  Hind-wing  crossed  by  a  ferruginous 
band  near  the  base. 

"  Antenna;  ferruginous  ;  palpi  and  legs  tawny  yellow. 
"  Expanse  of  wings  3|-  inches. 

"Hab.  Yunan."  Moolai,  Upper  Tennasserim  3,000— 6,000  ft.  (Moore). 
Atkinson  does  not  give  the  sex  of  tlie  specimen  described  and  figured 

by  him,  but,  as  the  two  specimens  in  the  Indian  Museum  obtained  at  the 
same  time  are  males  and  agree  perfectly  in  size  and  markings  Avith  his 
figure,  he  may  be  presumed  to  have  described  a  male.  In  a  specimen  of  the 
male  recently  received  from  the  upper  Thoungyeen  forests,  British  Burmah, 
by  Captain  Gr.  F.  L.  Marsliall,  the  three  white  spots  on  the  anterior  half  of 
the  hind-wing  are  larger,  forming  a  band  divided  by  the  veins. 

(j8.)    Forc-wiiiff  sliarphj  anyulaled  at  the  apex  with  its  outer  mart/in  arched. 

3.    tEmona  Pealii.    Pl.'VI,  Figs.  5,  6, 
Fealii,  "Wood-M.ason,  Proc.  Asiatic  Soc.  Bengal,  July  1880,  p.  123. 

S .  Closely  allied  to  2Ein.  AmatJmsia.  Uppebsibe  coloured  and 
marked  in  the  same  manner,  but  with  the  ocelli  as  well  as  the  strigaa  of 
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the  underside  showing  through.  Anterior  iviiig  with  the  apex  angulated 

but  not  produced,  the  outer  margin  arched  instead  o£  concave-sinuous,  and 
the  inner  angle  not  so  broadly  rounded.  Posterior  wing  darker-coloured 
and  also  paling  towards  the  outer  margin,  but  with  the  submarginal  series 
of  arcuate  marks  smaller  and  less  distinct.  Underside  coloured  and 

marked  in  much  the  same  manner,  but  with  more  perfectly  formed  and  more 
numerous  ocelli ;  the  anterior  wing  having  three  (the  first  between  the 
submedian  vein  and  the  first  median  veinlet,  the  second  the  largest  and  best 
defined)  perfect  ocelli  and  two  or  three  rudimentary  ones  following  them, 
and  the  posterior  wing,  one  rudimentary  (close  to  the  submedian  vein)  and  six 
(the  first  in  the  same  interspace  with  the  rudimentary  one,  and  the  second 
the  largest  of  all)  perfect  ones  ;  each  ocellus  dark  brown  encircled  by 
a  very  fine  line  of  the  colour  of  the  strigte  and  pupilled  with  iridescent 

silvery-white ;  the  thin  submarginal  brown  line  rather  more  deeply 
engrailed. 

Length  of  anterior  wing  1-3.5  ;  whence  expanse  =  2-8  inches. 
Hab.    Sibsagar,  Assam  (S.  E.  Peal).    Two  specimens. 

XIX. — Description  of  a  new  Papilio  from  the  Andaman  Islands. — 

By  J.  Wood-Masow. 

(With  Part  of  Plate  VI.) 

Papilio  LiESTETGOJfUM.    PI.  VI.  Figs.  1,  2,  $ . 

P.  Laestrygoniim,  Wood-Mason,  Proc.  Asiat;  Soc.  Bengal,  June,  1880,  p.  102. 

$ .  Wings  above  cretaceous- white,  the  anterior  ones  black  at  the 
insertion,  scarcely  tinged  with  greenish  at  the  base,  with  five  black  bands 
commencing  at  the  anterior  margin  and  cutting  the  cell,  the  first  basal, 
extending  to  the  inner  margin,  the  second  rather  broader,  also  extending 
to  the  inner  margin,  and  emitting  a  short  conical  process  at  the  origin  of 
the  first  median  veinlet,  the  third  scarcely  broader,  extending  to  the  median 
vein,  tlie  fourth  narrower,  triangular,  reaching  or  all  but  reaching  the 
median  vein,  the  fifth  much  the  broadest  of  all,  triangular,  divided  anterior- 

ly into  two  forks  by  a  curved  narrow  decreasing  and  interrupted  band  of 
the  ground-colour  running  from  the  costal  vein  to  the  third  median  veinlet, 
extending  to  the  inner  margin,  separated  from  the  black  outer  marginal 
band  by  a  band  of  the  ground-colour  divided  by  the  black  veins  and  very 
sliglitly  if  at  all  narrowing  from  the  anterior  margin  up  to  the  second  median 
veinlet,  whence  it  gradually  decreases  in  width  and  distinctness  to  the  inner 
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angle  ;  all  these  black  bands  connected  at  the  anterior  margin,  and  the  first, 
second,  and  fifth  of  them  at  the  inner  margin  also,  by  a  very  narrow  edging 
of  black. 

Posterior  wings  with  two  black  bands  commencing  and  connected  at 
the  anterior  margin  and  coinciding  with  bands  of  the  underside,  one 
basal,  extending  to  the  end  of  the  first  half  of  the  first  median  veinlet,  and  the 
other  discal,  extending  a  short  distance  into  the  space  between  the  2nd  and 
3rd  median  veinlets  ;  with  a  small  black  spot  near  the  end  of  the  cell 

scarcely  distinct  from  the  discal  band  ;  with  four  discal  spots  immediately 
beyond  the  cell  running  nearly  parallel  with  the  band,  the  first  and  largest 
transversly  elongated  and  coinciding  with  a  spot  on  the  underside,  tlie  rest 

smaller  than  the  coi-responding  ones  on  the  underside,  which  latter  are 
consequently  seen  through  the  wing-membrane  beyond  the  margins  of  the 
former  ;  with  a  black  spot  succeeded  by  one  of  luteous  at  the  anal  angle  ;  with 
a  marginal  and  submarginal  series  of  black  lunules  coalescent  in  the  anterior 

third  but  more  distinct  in  the  posterior  two-thirds  of  the  wing,  where  the 
two  series  are  more  or  less  separated  from  one  another  by  ashy-grey  scales 
continuous  with  the  ashy  patch  occupying  the  outer  third  of  the  wing  and 

extending  also  along  so  as  to  obscure  the  ultra-cellular  part  of  the  basal 
black  band ;  with  the  discal  band  and  spots  more  or  less  irrorated  and 

obscured  with  ashy-grey  scales  so  that  the  disk  of  the  wing  appears  mottled 
with  black  and  grey  ;  and  with  the  black  tails,  as  also  the  incisures,  margined 
with  cretaceous-white. 

Wings  below  pure  white,  anterior  ones  marked  as  above,  with  the 
orround-colour  at  the  base  and  between  the  black  bands  as  far  as  the o 
median  vein  and  its  second  branch  yellowish  ;  with  the  band  of  ground- 

colour separating  the  fifth  black  band  from  the  black  outer  border  distinct, 
and  not  decreasing  but  on  the  contrary  rather  increasing  in  breadth,  to  the 
inner  angle  ;  and  witli  the  curved  line  dividing  tlie  fiftli  black  band  into 
two  forks  more  distinct  and  less  discontinuous. 

Posterior  wings,  from  the  base  up  to  the  median  vein  and  the  discal  black 
band,  yellowish,  with  three  black  bands,  one  narrow  running  from  the 
insertion  along  the  inner  margin  close  to  the  abdominal  fold,  and  two  broader 
commencing  and  connected  at  the  anterior  margin  and  cutting  the  cell,  one 
of  these  latter  basal,  extending  nearly  to  tlie  end  of  the  basal  half  of  the  first 
median  veinlet,  and  the  other  discal,  some  distance  into  the  space  between 
the  2nd  and  3rd  median  veinlets,  the  two  first  of  the  three  bands  connect- 

ed together  at  their  outer  extremities  and  with  two  largish  coalescent 
black  spots  in  the  anal  region ;  with  a  small  black  spot  near  the  extremity 
of  the  cell,  and  six  of  the  same  colour  immediately  beyond  it  disposed  in  a 
line  which  runs  straight  from  the  costal  vein  as  far  as  tlie  cell,  but  then  curves 
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abruptly  inwards,  the  first  o£  these  spots  transversely  elongated,  extending 
from  vein  to  vein,  and  connected  with  the  second,  which  is  roundish  and 
itself  connected  with  the  discal  band,  the  third  oval,  about  one-third 
the  size  of  the  second,  and  touching  the  discocellular  veinlet,  the  fourth 
twice  the  size  of  the  third,  in  contact  with  the  median  vein  and  its  two 
last  branches,  the  fifth  rather  smaller  than  the  third,  the  sixth  crescentic 

and  connected  with  the  two  above-mentioned  large  spots  in  the  anal  region  ; 
with  six  large  diffused  luteous  blotches  externally  margined  with  black, 
and  increasing  in  size  and  depth  of  colour  from  the  anterior  to  the  inner 

margin  ;  with  the  ground-colour  between  these  blotches  and  the  discal 
black  spots  pure  white  ;  with  an  increasing  series  of  six  marginal  lunules, 
between  which  and  the  wavy  black  margins  of  the  luteous  blotches  the 

ground-colour  is  white  in  the  anterior  and  grey  or  greyish-white  in  the 
jDosterior  portion  of  the  wings  ;  and  with  the  incisures  and  the  tails  mar- 

gined with  lutescent. 
Head  black  with  two  white  frontal  bands  ;  collar  with  a  luteous  spot 

on  each  side  ;  thorax  above  jet-black  ornamented  at  the  sides  with  long 
grey  setas,  below  cretaceous-white  ;  abdomen  cretaceous-white  with  a  taper- 

ing dorsal  black  band  and  two  lateral  fuscous  ones. 

Length  of  anterior  wing  1-7  ;  whence  expanse  =  3'5  inches. 
Hab.  South  Andaman.  Two  specimens,  both  males,  obtained  by  Mr. 

A.  R.  de  Koepstorff. 
To  mark  its  close  relationship  to  P.  Antiphates,  I  have  called  the 

species  P.  Laestri/fjonum  after  the  mythical  people  over  whom  Antiphates 
is  supposed  to  have  reigned.  It  differs  from  its  nearest  ally  in  having  the 
upperside  much  blacker  (the  bands  of  the  f  orewing  being  broader,  and  the 
first,  second,  and  fifth  of  them  with  the  marginal  one  extending  to  the  inner 
margin  where  they  are  all  connected  together  by  a  very  narrow  black  edg- 

ing, and  the  disk  of  the  hindwing  mottled  as  it  were  by  black  and  grey)  and 
a  much  greater  extent  of  grey  and  more  highly  developed  marginal  and 

submarginal  lunules  on  the  hind-wing  ;  in  the  abdomen  being  dorsally 
banded  with  black  and  the  thorax  ornamented  with  grey  setie,  &c. 

P.  S. — On  the  17th  Nov.,  after  the  above  had  been  sent  to  press,  the 

fourth  part  of  M.  Oberthiir's  work  entitled  '  E'tudes  d'  Entomologie'  was 
received  in  the  Indian  Museum,  and  in  it  I  find  the  same  species  described 
and  figured  under  the  name  of  P.  JEpaminondas  ;  but,  as  it  seems  to  me 
not  quite  certain  whether  this  name  was  actually  published  before  mine,  I 
have  left  it  to  M.  Oberthiir  to  effect  the  change  of  names  that  will  become 
necessary  if  the  fourth  part  of  his  work  should  really  have  been  issued  to 
the  public  before  June,  1880. 

&  MAY  1885 



CONTENTS 

OF  THE  NATrUAIi  HISTOT  PAET  (PT.  11.)  OF  THE 

JOURNAL  OF  TEE  ASIATIC  SOCIETY  OF  BENGAL  FOR  1879. 

No.  1,  (issued  June  10th,  1879).  On  new  species  of  tJie  Oenus 

Plectopylis  of  the  Family  HelicidEe. — By  Lieut. -Colonel  Godwin-Axts- 
TEsr.  On  the  Operations  for  obtaining  the  Discharges  of  the  large  Rivers 

in  Upper  Assam,  during  Season  1877-78. — By  Lieut.  H.  J.  Hakman. 
Hemiptera  fi'om  Tipper  Tenasserim. — By  W.  L.  Distant.  Communicated 

ly  J.  Wood-Mason.  On  the  Diurnal  Variation  of  'Rainfall  Frequency 
at  Calcutta. — By  H.  P.  Blanpoed.  Record  of  the  Occurrence  of  Marth- 
qualces  in  Assam  during  1878. — Communicated  ly  the  Chief  Commis- 

SIONEB  OF  Assam.  On  some  experiments  made  at  S.  3I.'s  Mint  in  Cal- 
cutta on  coining  Silver  into  Rupees. — By  Col.  J.  F.  Tennant.  (With 

three  Plates  and  seven  Woodcuts). 
No.  2,  (issued  September  15th,  1879).  Note  on  the  old  Burmese  route 

over  Patlcai  via  Nonqyang  (viewed  as  the  most  feasible  and  direct  route, 

from  India  to  China). — By  S.  E.  Peal.  On  a  neiu  Standard  of  Light. — 
By  LoTlis  ScHWENDLEU.  A  second  note  on  Mammalia  collected  hy  Major 

Biddulph  in  Oilgit. — By  W.  T.  Blanpoed.  A  Description  of  some  new 
Species  of  Hydroid  Zoophytes  from  the  Indian  Coasts  and  Seas. — By  Stje- 
GEON  J.  Aemsteong,  Marine  Survey  Department.  Notes  on  the  Forma- 

tion of  the  Country  passed  throtigh  ly  the  2nd  Column  Tal  Chotiali  Field 
Force  during  its  march  from  Kala  Aldullah  Khan  in  the  FJiojah  Pass  to 

Lugdri  Bdrhhdn.  Spring  of 1879. — 5y  Lieut.  R.  0.  Temple,  Is^  Ghoor/cas. 
Note  on  a  collection  of  Reptiles  and  Frogs  from  the  neighlourhood  of 

Ellore  and  Dtmagtulem. — By  W.  T.  Blanfoed.  Preliminary  Notice  of  a 
netv  Genus  (Parectatosoma)  of  Phasmidse  from  Madagascar,  with  Irief 

Descriptions  of  its  tioo  Species. — By  J.  Wood-Mason.  (With  eight 
Plates  and  two  Maps). 

No.  3,  (issued  November  28th,  1879).  Notes  on  a  collection  of  Rep. 
tiles  made  ly  Majoe  0.  B.  St.  John,  at  Ajmere  in  Rdjputdna. — By  W. 
T.  Blanfoed.  Notes  on  Reptilia. — By  W.  T.  Blanfoed.  Notes  on 
Stone  Im2)lements  from  the  Khasi  Hills,  and  the  Banda  and  Vellore  Dis- 

tricts.— By  John  Cockeuen,  Late  Curator  of  the  Allahaldd  Museum, 
Officiating  Assistant  Osteologist,  Indian  Museum,  Calcutta.  The  Ravages 
of  Rats  and  Mice  in  the  DaJchan  during  the  Harvest  0/1878-79. — By  the 
Kev.  S.  B.  Faiejjank.  Notes  on  the  Survey  Operations  in  Afghanistan  in 
connection  tvith  the  Campaign  of  1878-79.  Compiled  from  Letters  and 
Diaries  of  the  Survey  officers  ly  Majoe  J.  Wateeuouse,  Assistant  Sur- 

veyor General. — Communicated  ly  Majoe-Geneeal  J,  T,  Walkee,  Sur- 
veyor General  of  India.    (With  three  Plates  and  one  Map). 



PUBLICATIONS 

FOE  SALE  AT  THE 

ASIATIC  SOCIETY  OF  BENGAL, 

JVb.  57,  Park  Street,  Calcwtta. 

S3.  AS. 

Journal,  Asiatic  Society,  Bengal,  from  Vols.  XII  to  XYII  (1843 
to  1848)  ;  Vols.  XIX  to  XXII  (1850  to  1852)  ;  Vols.  XXVI, 
XXVII  (1857, 1858),  and  Vols.  XXXIII  to  XLVIII,  (1864 
to  1879). 

Asiatic  Eesearches,  from  Vols.  VI  to  XI  and  Vols.  XVII  to  XX, 
each  at   10  0 

Ditto  ditto.  Index,  ,   5  0 
Catalogue  of  Books  and  MSS.  in  Arabic,  Persian,  and  Urdu,   1  0 
The  Ain-i-Akbari,  Vol.  I.    Translated  into  English,  with  notes  and 

indexes,  by  H.  Bloehmann,  M.  A.,   12  4 
The  Prosody  of  the  Persians. — By  H.  Bloehmann,  M.  A.,    5  0 
The  Tabac[at-i-Na9iri.     Translated  by  Major   H.   Gr.  Eaverty, 
ibfasc,    10  0 

Aborigines  of  India,  by  B.  H.  Hodgson,  Esq.,  B.  C.  S. .  3  0 

Just  'Fublislied. 

HISTORY  OF  TEE  BIRDS  OF  CEYLON. 

Pakt  I. 

By  Captain  V7.  V.  Legge,  E.  A.,  F.  L.  S. 

345  pages,  royal  4to.,  with  10  plates  by  Keulemans.  To  be  comple- 
ted in  two  more  parts,  price  £2  each.  In  this  work  the  geographical  range, 

habits,  and  nidification  of  each  species  is  fully  worked  out. 
Intending  subscribers  should  communicate  with  the  author,  whose 

address  is  "  Aberystwith,  Wales." 



—   - 
NEW  SERIES. No.  CCXXXVIII.  ^ 

JOURNAL 

OP  THE 

ASIATIC  SOCIETY  OF  BENGAL, 

Vol.  XLIX,  Part  II,  No.  IV.— 1880. 

EDITED  BY 

Jhe    JTatural    ̂ istory  jSecretary. 

"  The  bounds  of  its  investigation  will  be  the  geographical  limits  of  Asia:  and 
'  within  those  limits  its  inquiries  will  be  extended  to  whatever  is  performed  by 
man  or  produced  by  nature."— Siu  William  Jones. 

Communications  should  be  sent  under  cover  to  the  Secretmies,  Asiat.  Soc, ' 
to  whom  all  orders  for  the  work  are  to  he  add/ressed  in  India ;  or,  in  Lon- 
don,  care  of  Messrs.  Tr  iihner  and  Co.,  57  ̂   59,  Ludgate  Rill. 

CALCUTTA: 

j^RINTED   BY  jl.   ̂7.   JhOMAS,   AT  THE  ̂ APTIST  ̂ VllSSION  ̂ RESS, 
AND   PUBLISHED  BY  THE 

^SIATIC  ̂ OCIETY^  57,  ̂ AKK  ̂ TREET. 

1880. 

Prioe  (exclusive  of  postage)  to  Subscribers,  Rs.  1-8.  To  Non-Subscribers,  Ks.  2, 
Price  in  EuEland,  4  Shillings- 

Issued  March  7th,  1881. 



CONTENTS. 

Page 

XX.  — Contributions  to  Indian  Malacology,  No.  XII.  Descriptions 
of  new  Land  and  Fresh-iuater  Shells  from  Southern  and 
Western  India,  Burmah,    the   Andaman   Islands,  Sfc. — By 
W.  T.  Blanfoed,  F.  R.  S.,  (With  Plates  II  &  III),   181 

XXI.  — List  oj-  Diurnal  Lepidoptera  from  Port  Blair,  Andaman 
Islands,  with  Descriptions  of  some  new  or  little-known  Species 
and  of  a  neio  Species  of  Hestia  from  Bimnah. — By  J.  Wood- 
Mason,  Deputy  Superintendent,  Indian  Museum,  and  L.  de 

Nice'tille,  (With  Plate  XIII),    223 
XXII.  — Description  of  an  Arvicolayram  the  Panjab  Himalayas. — 

By  W.  T.  Blanford,  F.  E.  S   2M 

XXIII.  — Some  new  Species  of  Bhopalocerous  Lepidoptera  from  the 
Indian  Region. — By  Captain  G.  F.  L.  Marshall,  R.  E.,  and 

Lionel  de  Nice'tille,    245 
XXIV.  — Description  of  Parantirrhcsa  Marshalli,  the  Type  of  a 

new  Genus  and  Spiecies  of  Phopalocerous  Lepidoptera  from 

South,  India. — By  J.  Wood-Mason,  Deputy  Sv,perintendent, 
Indian  Museum,  Calcutta,  ,  248 

Plate  VI,  illustrative  of  articles  in  the  preceding  number,  is  issued 
herewith. 



JOURNAL 

OP  THE 

ASIATIC  SOCIETY  OF  BENGAL 

Part  II.— PHYSICAL  SCIENCE. 

No.  IV.~1880. 

XX. — Contrilutions  to  Indian  Ilalacology,  No.  XII.  Descriptions  of  new 
Land  and  Freshiuater  Shells  from  Southern  and  TFestern  India,  Bur- 

mah,  the  Andaman  Islands,  Sfo. — By  W.  T.  Blawpoed,  F.  R.  S. 

(Received  Nov.  20th  ;— Eead  December  1st,  1880.) 

(With  Plates  II  and  III.) 

More  than  ten  years  have  elapsed  since  the  last  number  of  these  '  Con- 
tributions' was  published.*  The  time  that  I  have  been  able  to  devote  to 

Zoology  in  the  interim  has  been  occupied  with  other  subjects,  and  several 

forms  of  Indian  land-shells  that  have  been  in  my  possession  for  years  have 
remained  undescribed.  Of  a  number  of  these,  I  had  drawings  made  some 
years  ago,  and  several  of  the  figures  that  accompany  the  present  paper  were 
included  in  a  pLite  prepared  for  publication  as  long  since  as  1871,  but 
never  lithographed. 

Tliese  ten  years  have  seen  so  many  additions  to  the  literature  of  Indian 
land  and  freshwater  sliells  that  tlie  whole  aspect  of  the  study  has  been 

changed.  Foremost  in  importance  are  the  late  Dr.  Stoliczka's  papers  in 
this  Journalf  on  tlie  anatomy  of  several  forms  of  Helicidce.  Tlie  un- 

timely death  of  Dr.  Stoliczka,  one  of  the  most  able  and  energetic  workers 
who  ever  devoted  his  attention  to  Indian  MoUusca,  has  prevented  the 
design  he  had  formed  of  publishing  a  monograph  of  Indian  Cyclostomacea 

•  J.  A.  S.  B.,  1870,  xxxix,  pt.  2,  pp.  9—25. 
t  Vol.  xl,  1871,  pt.  2,  pp.  113,  217,  and  xlii,  1873,  pt.  2,  p.  11. 

2Ji 
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from  being  carried  out.  A  considerable  number  of  drawings  bad  been  made 
for  the  work,  in  the  preparation  of  which  I  had  agreed  to  join,  but  of  these 
drawings  the  most  important,  those  representing  the  anatomy  of  the  various 
genera,  are  not,  I  fear,  sufficiently  clear  for  publication  in  their  present 
form,  and  notes  to  explain  them  are  wanting.  Some  of  the  most  useful 

of  Dr.  Stoliczka's  anatomical  studies,  those  on  the  structure  of  various 
Selicidce,  have,  however,  I  am  much  pleased  to  say,  been  continued  by 
Colonel  Godwin-Austen  with  important  results. 

The  same  decade  has  seen  the  completion  of  a  series  of  illustrations, 

many  of  them  well  executed,  of  Indian  land  and  freshwater  shells,  the 

'  Conchologia  Indica'  of  Hanley  and  Theobald.  The  work  is  mainly  due 
to  Mr.  Hanley,  upon  whom  the  whole  of  the  editorial  labour  has  fallen, 
Mr.  Theobald  having  been  absent  in  India  during  the  publication.  Whilst 
it  is  impossible  to  avoid  regretting  that  more  complete  illustrations  of  most 
of  the  species  have  not  been  given,  and  that  some  additional  details  have 

not  been  furnished  in  the  accompanying  letterpress,*  it  is  unquestionable 
that  the  plates  are  a  valuable  contribution  to  the  knowledge  of  Indian  Mol- 
lusca. 

Two  other  rather  important  works  on  Indian  land  and  freshwater 

shells  have  been  issued  since  the  completion  of  the  '  Conchologia  Indica.' 
One  of  these  is  Mr.  Tlie(jbakrs  '  Catalogue  of  the  Land  and  Freshwater  Shells 
of  British  India'f,  the  other,  Mr.  G.  Nevill's  '  Hand-list  of  the  MoUusca 
in  the  Indian  Museum,  Calcutta',  Part  I.  J  The  value  and  accuracy  of  the 
first-named  work  are  unfortunately  seriously  diminished  by  the  great  num- 

ber of  misprints,  errors,  and  omissions,  partly  due  to  the  author's  absence 
from  Calcutta  when  the  list  was  printed.  Five  quarto  pages  in  small  print 
are  filled  with  additions  and  corrections  ;  this  list,  however,  is  not  only  far 
from  being  exhaustive,  but  contains  some  additions  to  the  catalogue  of 

mif!takes.§  The  '  Notes  on  the  '  Conchologia  Indica,' '  p.  50,  contain  some 
important  corrections  of  localities  cited  in  that  work. 

*  One  most  important  omission  might  yet  perhaps  be  rectified.  A  large  number 
of  the  figures  are  from  types,  or  from  typical  examples,  and,  in  such  cases,  if  the  figure 
is  correct,  there  can  be  no  question  as  to  the  determination  of  the  species.  But  many 
of  the  figures  are  from  sbehs  that,  although  doubtless  in  general  correctly  identified, 
are  not  the  specimens  originally  described,  nor  even  in  all  cases  from  the  same  locality. 
A  list  of  the  figures  taken  from  actual  types  would  be  useful  in  cases  of  disputed  iden- 
tity. 

t  Calcutta,  1 876,  published  by  Thacker,  Spink  and  Co. 
X  Calcutta,  1878. 

§  To  justify  my  criticism  of  my  friend  Mr.  Theobald's  'Catalogue',  I  wiUgive  two 
instances  of  the  errors  ib  contains.  At  p.  15,  the  genus  Omphalotropis  (with  two  species 
0.  (UsUrmina,  B.  and  0.  mirantiaca,  Desh.,  is  placed  in  the  family  Rissoidae,  subfamily 
Tomatiopsiiiae.  At  p.  43,  the  same  genus  Oiiqihalotropis  (with  but  one  species  0.  dister- 
inina,  B.)  is  repeated  as  a  member  of  the  family  Selicinidcc,  subfamily  Hydroccitinae. 
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Mr.  Nevill's  '  Hand-list  of  the  Mollusca  in  the  Indian  Museum'  is  espe- 
cially important  for  the  large  number  of  localities  given.  In  some  few- 

instances  (as  in  all  such  lists),  some  names  will  be  found  to  require  revision^ 
and  one  or  two  instances  will  be  given  in  the  present  paper.  I  have  already* 
expressed  my  reasons  for  dissenting  in  some  respects  from  the  classification 
adopted.  But  it  would  be  unfair  to  convey  the  impression  that  mistakes 
are  numerous,  indeed,  considering  that  Mr.  Nevill  had  not  the  advantage  of 
correcting  the  proof-sheets  himself,  errors,  so  far  as  I  have  examined  the 
work  critically,  appear  singularly  few  in  number,  and  in  many  points  the 
classification  adopted  for  the  HelicidcB  of  India  is  a  considerable  improve- 

ment on  anything  that  had  previously  been  published.  At  the  same  time, 
there  is,  I  believe,  very  much  more  to  be  done  before  these  puzzling  shells 
are  jDroperly  arranged. f 

In  the  various  works  just  mentioned,  some  species  are  quoted  by  names 
given  by  me,  at  various  times,  in  manuscript,  but  never  published.  Of 
these  forms  I  have  given  descriptions  in  the  following  pages.  In  several 

instances,  the  shells  have  been  figured  in  the  '  Conchologia  Indica.'  One 
form  thus  figured  {Spiraculum  mastersi),  I  have  already  described  in  this 
Journal  (vol.  xlvi,  1877,  pt.  2,  p.  313),  and  two  other  species  {Cremnocon- 
c1ms  fairhanlci  and  Corbicula  iravadica)  represented  in  the  same  work 
require  explanation.  To  facilitate  reference,  this  is  given  below  under  the 
name  of  each  shell. 

This  mistake  is  not  corrected  in  tlie  long  list  of  '  Addenda  et  Corrigenda.'  To 
sliew  how  grave  the  error  is,  it  is  only  necessary  to  mention  that  the  Bissoidae  are  as 
distinct  from  the  Hdicinidae  in  organization  as  are  the  Littorinidae  from  the  Neritidm, 
and  that  Omphalotropis  has  heen  clearly  proved  to  belong  to  neither,  but  to  the  Cyclos- 
tomidae  (See  Ann.  Mag.  &  Nat.  Hist.  May,  1865,  ser.  4,  vol.  iii,  p.  341).  Moreover, 
the  Indian  locality  of  Omphalotropis  aurantiaca  had  been  shewn  to  be  erroneous  by 

Hanley  in  the  '  Conchologia  Indica.'  The  error  was  long  since  suggested  by  Benson 
(Ann.  &  Mag.  Nat.  Hist.  Sept.  1851,  ser.  2,  vol.  viii,  p.  194). 

The  other  error  that  I  shall  notice  occurs  in  tho  '  Addenda  et  Corrigenda'  and  runs 
thus: — "  Page  15,  «fW  AcMELLA  UYDiiiA,  Godwin- Austen.  North  East  Bengal."  The 
reference  quoted  is  '  Minutes  of  the  Trustees,  Imperial  Museum,'  Calcutta,  vol.  vii, 
p.  1G2.  Now  the  minutes  quoted  are  not  published,  but  merely  printed  for  record, 
and  the  notices  contained  in  them  of  additions  to  the  Museum  are  mere  lists  of  the  names 
that  happen  to  be  attached  to  specimens,  inserted  without  any  attempt  at  verification. 

Precisely  tho  same  is  the  case  in  the  '  Register'  at  tho  British  Museum.  Had  Mr. 
Theobald  looked  at  the  specimens,  or  had  he  made  any  enquiry  about  the  shell,  he 

would,  I  think,  have  easily  learned  that  no  such  name  as  '  Acmella  hydi-ia'  was  ever 
published,  and  that  tho  shell  so-called,  was,  if  I  am  not  mistaken,  Tricula  montana. 

«  Proc.  A.  S.  B  ,  1879,  p.  55. 
t  For  instance,  I  cannot  help  doubting  whether  any  of  the  numerous  forms  refer- 

red by  fill'.  Nevill  to  Mivrucyslls  are  really  congeneric  with  U,  urnatdUi  the  typo  of  the 

genus. 



184         W.  T.  Blanford — Contrilulions  to  Indian  Malacoloijy.     [No.  4, 

Of  the  remaining  species  here  described,  tlie  majority  have  been  collec- 
ted by  Colonel  Beddome  in  the  hill-tracts  of  Southern  India.  Some  of  these 

were  sent  to  me  as  long  as  9  or  10  years  ago,  others  have  been  received  more 
recently.  I  feel  that  I  owe  many  apologies  to  Col.  Beddome  and  to  the 

other  gentlemen,  Dr.  Anderson,  Col.  Evezard,  and  Col.  Godwin- Austen, 
vclio  have  kindly  entrusted  me  with  the  description  of  their  discoveries,  for 
leaving  these  so  long  unnoticed. 

The  plates  accompanying  the  present  paper  are  unfortunately  deficient 

in  many  respects.  Several  species  are  not  represented,  and  some  of  the  repre- 

sentations given  are  far  from  being  good.  The  original  di'awings  were,  in 
all  cases,  excellent,  but  some  of  them  may,  after  being  kept  for  several  years, 
have  hecome  indistinct  in  parts,  and  as  the  lithographer  had  not  the  shells 
for  comparison,  he  may  have  misunderstood  the  details.  The  larger  shells 
represented  in  plate  iii.  are  fairly  well  delineated,  hut  several  of  the  small 
forms  in  plate  ii.  are  more  or  less  faulty. 

The  importance  of  a  careful  study  of  the  anatomy  in  the  different 
forms  of  SelicidcB  has  already  been  mentioned.  Very  much  remains  to  be 

done  before  anything  like  a  correct  classification  of  the  family  can  be  prac- 
ticable. That  all  the  forms  referred  to  Nanina  (a  name  which  has  no 

claim  to  recognition)  must  be  separated  from  Helix  is  clear  enough ;  the 

animals  belong  to  different  subfamilies  at  least,  but  it  is  by  no  means  cei'- 
tain  how  many  real  generic  groups  there  are  in  the  so-called  Nanina.  I 
suspect  that  Ilacrochlamys,  very  possibly  with  some  of  the  forms  referred 

by  Stoliczka  to  Eotula*  will  have  to  be  separated  generically  from  another 
group  comprising  the  sections  known  as  Hemipleeta  and  Arioplianta,vi\\\ch. 
are  very  closely  allied  to  each  other,  and  which  are  probably  congeneric 

with  X.esta  and  several  other  forms.  For  the  present,  I  have  simply  refer- 
red the  species  described  to  the  sections  to  which  they  appear  to  belong,  as 

Stoliczka  did,  but  I  am  by  no  means  prepared  to  follow  him  in  accepting 
such  sections  as  of  generic  rank.  The  difficulty  is  to  determine  what  generic 
name  or  names  should  be  adopted.  Nanina  is  utterly  bad;  it  offends  every 
law  ;  the  name  had  been  used  previously  Hisso  ;t  the  type  is  the  same 

as  that  of  Benson's  genus  Macroclilaniys  ;  and  the  term  is  objectionable  on 
account  of  its  signification.  All  this  has  been  pointed  out  by  Martens,^ 
but  still  he  and  others  employ  the  name  because  it  has  crept  into  use. 
Now,  in  such  difficult  matters  as  these  generic  terms,  unless  rules  are 
strictly  attended  to,  utter  confusion  must  result,  and  undoubtedly  it 
has  resulted.  When,  however,  a  search  is  made  for  a  better  found- 

ed term  then  Nanina,  endless  difficulties  are  encountered.     The  ear- 

*  These  appear,  however,  to  deserve  distinction  from  true  Hotula,  see  after, 
t  Sec  Stoliczka,  J.  A.  S.  B.,  1871,  xl,  pt.  2,  p.  47. 
J  Albers  Keliceen,  2te  Ausgabe,  p.  46,  where  the  S3'nonjTny  is  fully  discussed. 
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Hest  name  is  Ilelicarion  o£  Fcrussac  (1822),  but  it  is  far  from  clear 
that  this  is  not  generically  distinct  from  both  Macroclilamys  and  Ariophan- 
ta.  Tlie  next  term  is  Stenopus  of  Guilding  (1828),  applied  to  a  West  Indian 

shell.  This  genus  is  evidently  closely  allied  to  the  so-called  Nanina  :  the 

only  distinction  pointed  out  by  H.  and  A.  Adams*  is  that  the  sole  in 
Stenopus  is  narrower  than  the  sides  of  the  foot,  but  this  does  not  hold  good 
universally.f  A  better  difference  is  probably  the  position  of  the  genital 
orifice,  which  appears  to  be,  in  Stenopun,  some  distance  behind  the  head,  as 

in  Zowi'to,  and  not  just  behind  the  right  tentacle,  as  in  'Nanina.''  After 
Stenopus  follow  Macroclilamys  of  Benson  (1832)  and  AriopTianta  of  Des- 
moulins  (1833),  the  first  founded  on  S.  indica  (Benson  nec.  Pfr.),  believ- 

ed by  many  autliors  to  be  the  same  as  H.  vitrinoides,  the  second  founded 
on  S.  Icevipes.  The  name  Nanina  was  given  in  1834.  My  impression  is 
that  Ilelicarion,  Macroclilamys,  and  Arioplianta  will  have  to  be  accepted  as 
genera,  Nanina  being  merely  a  synonym  of  Macroclilamys. 

I  must  apologize  for  taking  up  space  by  repeating  what  has  been  often 
written  before,  but  it  is  only  right  to  explain  why  I  now  describe  as  Semi- 

plecta,  Muplecta,  &c.  shells  allied  to  others  formerly  in  these  '  Contributions' 
called  Nanina. 

1.    Aeiophakta  immeeita.   Plate  III,  Pig.  4,  'ia. 

Nanina  (Ariophanta)  imincrita,  W.  Blanf.,  J.  A.  S.  B.,  1870,  xxxix.  pt.  2,  p.  17. 
Hdix  immerita,  Pfr.,  Mon.  Hoi.  vii.  p.  128  ;  Hanley  &  Theobald,  Conch.  Ind.  pi. 

cl,  fig.  7. 

This  shell  was  originally  described  from  an  immature  specimen,  and 

the  same  was  figured  in  the  '  Conchologia  Indica.'  Subsequently,  Col.  Bed- 
dome  obtained  an  adult  shell  from  the  same  locality.  South  Canara.  Of 
this  examj)le  a  figure  is  now  given.  The  species  only  differs  in  sculjiture 
from  A.  interrupta,  which  is  found  in  various  parts  of  Bengal^  and  Orissa, 
and  has  been  procured  by  Col.  Beddome  as  far  south  as  the  Golcondah 
range  of  hills  in  Vizagapatam.  The  two  forms  replace  each  other  in  the 
eastern  and  western  parts  of  the  Indian  peninsula,  precisely  as  do  their 
allies  A.  Icevipes  and  A.  laidlayana. 

2.     OXTTES  STLTICOLA,  Sp.  nOV. 

Testa  perforata,  depressa,  carinata,  solidula,  olroso-micans,  epider- 
mide  crassiuscula  oltecta  fulva  vel  luteo-fusca,  striis  ohlig^uis  incrementi 

*  Gen.  Eec.  Mollusca,  ii,  p.  231. 
t  H.  (J.  in  Macrochlamys,  some  forms  of  which  at  least  have  the  central  tract  nar- 

rower  than  the  lateral. 

X  Amongst  the  localities  given  in  the  '  Hand-list  of  Mollusca  in  tho  Indian 
Museum,'  part  i.  p.  19,  is  SLughar.  This  cannot  bo  Sinhgarh  near  Poona,  in  the  Dec- 
can. 
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atquG  lineis  impressis  minutis  spiralibus  siihdistantihus  superne  decussata 

(nucleo  subluevigata'),  si!,htus  Icsvior  sed  distincte  decussato -striata.  Spira 
parum  elevata  depresso-conoidea,fere  conoexa,  apice  ohtuso,  sutiird  linear i, 

antice  vix  impressd.  Anfr.  51-,  sensim  accrescentes,  p>rimiflanulati,  ultimi 
eonvexiusculi,  ultimus  liaud  descendens,  suhtus  convexus,  modice  injlafus, 

sed  infra  carinam,  nisi  juxta  aperturam,  leviter  compressus.  Apeo^tura 
ohliqua,  angulafa-lunaris,  intus  livido-albida  ;  peristoma  acutum,  intus  suh- 
incrassato-lahiatmi,  marginibus  callo  tenui  junctis,  columellari  curvato, 
breviter  rejlexo.  Diam.  maj.  32,  min.  29,  axis  17  mm.  Apert.  16^  mm. 
lata,  13^  oblique  alta. 

Hab.  In  moiitibus  '  Burail  Range'  dictis,  ad  alt.  3000-4000  pedum, 

in  provincia  '  Noxth  Cachar'  Bengaliffi  orientalis  (S".  S.  Godwin-Austen). 

Shell  perforate,  depressed,  carinate,  not  very  thin,  having  a  greasy- 
lustre,  and  a  thick  epidermis,  tawny  or  j^ellowish  brown,  marked  with  ob- 

lique raised  strife  of  growth  decussated  by  fine  subdistant  spiral  impressed 
lines  above  (the  nucleus  almost  smooth),  and  with  fainter  radiating  strite 
and  concentric  impressed  lines  below.  Spire  but  little  raised,  almost  con- 

vex, depressedly  conoid,  apex  obtuse,  suture  linear  at  first,  but  slightly  im- 
pressed near  the  mouth.  Whorls  51,  gradually  increasing,  the  inner  nearly 

flat  above,  the  outer  slightly  convex  ;  the  last  not  descending,  convex  and 
moderately  swollen  below,  but  sliglitly  compressed  just  below  the  keel, 
except  near  the  mouth.  Aperture  oblique,  angulately  lunate,  a  little 
broader  than  high,  pale  livid  within.  Peristome  sharp,  with  a  slightly 

thickened  lip  inside,  the  margins  joined  by  a  thin  callus,  columellar  mar- 
gin curved,  reflected  for  a  short  distance  at  the  perforation.  Major  diameter 

1-26  inches,  minor  1'14,  axis  0'69,  breadth  of  aperture  0-65,  height  (measur- 
ed obliquely)  0'53. 
There  is  a  very  remarkable  resemblance  between  this  shell  and  that 

described  by  me  as  Nanina  Icoondaensis  (J.  A.  S.  B.,  1870,  xxxix,  pt.  2, 
p.  IG,  pi.  iii,  fig.  12),  yet  I  am  by  no  means  sure  that  both  belong  to  the 
same  section  or  subgeneric  group.  N.  Icoondaensis  is  an  ally  of  N.  indica 
(Pfr.)  and  iV.  sliiplayi,  shells  doubtless  nearly  allied  to  Semiplecta,  and 

very  possibly  belonging  to  that  subgenus,  but  hitlierto  referred  to  Botula  * 
or  to  other  sections.  O.  sylvicola  is  larger,  more  solid,  and  covered  with 
a  distinct  epidermis,  and  the  sculpture  is  less  granulate  above,  the  spiral 
impressed  lines  being  more  distant. 

I  have  seen  hut  one  specimen  of  O.  sylvicola,  for  which  I  am  indebted 
to  Col.  Godwin-Austen.  It  is  figured  here.  Other  specimens,  I  learn,  are 
larger. 

*  StoUczka,  J.  A.  S.  B.,  1871,  xl,  pt.  2,  231. 
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3.    Hemiplecta  tinostoma,  sp.  Bov.,  Plate  III,  Fig.  1. 

Testa  angxiiste  umhilicata,  convexo-depressa,  confertim  striis  sjyiralihtis 
minutis  lineisque  incrementi  decussata ;  fulva,  lined  pallida,  angustd  supra 
periplieriam,  alterd  fused  infra,  cincta ;  suhtus  pallidior,  Icevior,  nitidula. 
Spira  convexa,  apice  oltuso,  suturd  primum  lineari,  ant  ice  impressd.  Anfr. 
5,  planiusculi,  sensim  accrescentes ;  ultimiis  convexior,  antice  latior  stih- 
ascendens,  ad  fcriplieriam  angiilatus,  sultus  convcxus,  aperturam  versics 

planulatus.  Apertura  ohliqua,  multo  latior  quam  alta,  lunato-ohlonga, 
intus  albescens,  fascia  periplierali  albidd  conspicud  ;  peristomatis  margini- 
Jjus  subparallelis,  callo  tenui  junctis,  hasali  alho,  recto,  crassiusculo,  longe 
oJjliquo,  ad  umbilicum  suhreflexo,  supero  arcuato,  leviter  inflexo.  JDiam. 
maj.  50,  min.  39,  axis  21  mm.  ;  apert.  28  mm.  lata,  18  oblique  alta. 

Hab.  In  montibus  '  Tinnevellj  Ghats'  dictis  Indise  meridioualis,  ad 
latus  orientale  provincite  Travancore  (ZT.  Beddome). 

Shell  narrowly  umLilicate,  conveslj  depressed,  closely  decussated  with 
fine  spiral  strise  and  lines  of  growth,  smoother  beneath,  yellowish  brown 

above,  paler  below,  surrounded  by  a  narrow  pale  line  just  above  the  peri- 
phery and  a  dark  line  below.  Spire  convex,  apex  obtuse  ;  suture  at  first 

flat,  becoming  impressed  towards  the  mouth.  Whorls  5,  the  first  nearly 
flat ;  the  last  convex  above,  becoming  more  so  towards  the  aperture,  where 
it  is  rather  broader  and  rises  a  little  ;  below,  the  shell  is  convex,  but  flatten- 

ed near  the  mouth,  and  the  greater  breadth  of  the  last  whorl  near  the 
aperture  is  more  conspicuous  than  above.  Aperture  oblique,  much  wider 
than  high,  brownish  kvid^  with  a  whitish  enamel  Avithin,  the  pale  peripheral 
band  being  conspicuous  ;  peristome  slightly  sinuate,  the  upper  and  lower 
margins  nearly  parallel,  the  former  slightly  inflexed,  the  latter  oblique, 

straight,  white,  and  somewhat  thicker  than  tlie  other  mai'gins.  Major 

diameter  2  inclies,  minor  1-55,  axis  0'85 ;  breadth  of  aperture  I'l,  height' 
(measured  obliquely)  0'72. 

This  shell  somewhat  resembles  S.  hasilessa  and  S.  leddomei,  but 
differs  from  both  in  the  peculiar  form  of  the  aperture  and  the  great  flatten- 

ing of  the  last  whorl  beneath.  The  fine,  decussated,  almost  granulate 
sculpture  of  the  present  species,  and  the  less  rapid  increase  of  the  last 
whorls  would  serve  to  distinguish  it  from  either  of  the  forms  named,  even 
if  the  peculiar  shape  of  the  aperture  proved  to  be  an  individual  peculiari- 

ty'— not  a  very  probable  supposition,  as  tliere  is  a  faint  approach  to  the 
same  change  of  form  in  the  last  whorl  in  S.  hasilessa.. 

But  a  single  specimen  has  been  procured  by  Col.  H.  Beddome,  and 
entrusted  to  me  for  description.  This  shell  was  obtained  on  the  Tin- 

jievelly  Ghats,  between  Tinnevelly  and  Travancore,  at  a  spot  east  of  Papa- 
nassam,  and  at  an  elevation  of  5000  feet. 
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4.    HemipI/ECTa  ems  a,  sp.  nov.,  Plate  III,  Fig.  2,  2a. 

Testa  anc/uste  unibilicata,  depressa,  subcarinata,  fulvo-cadanea,  subtus 

pallidio?' ;  fascia  exigud  periplierali  alhidd  circumdata,  confertim  striis 
incrementi  iineisque  ininutis  sjnralibus  suhgranulatim  decussata,  circa 

umhilicuin  Iccvior.  Spira  depresso-convexa,  a^oice  ohtiiso,  siiturd  primum 
lineari,  antioe  iinpressd.  Anfr.  planimciUi,  sensim  accrescentes  :  ulti- 
mus  superne  magis  convexus,  ad  periplieriam  suhangulatus,  ant  ice  latior, 
sulitus  convexus,juxta  aperturam  paululo  compressm.  Apertura  ohliqua, 

latior  quam  alta,  lunato-ohlonga,  supra  p)eripheriam  sithangulata,  intus 
pallide  livida,  fascia  per iplierali  albescente  conspicud;  peristomatis  mar- 
ginibus  subparallelis,  callo  tenui  granulato  junctis,  supero  externoque 
arcuatis,  Tiaud  inflexis  vel  incrassatis,  hasali  albo,  recto,  obtuso,  longe  obli- 
quo,  ad  umbilicum  subreflexo.  Diam.  maj.  42^,  min.  36,  axis  20  mm.  ; 
apertura  23  lata,  17  oblique  alta. 

Hab.  In  montibus  '  Aghastyamullay'  dicfcis,  inter  proviacias  Tiniie- 
velley  atque  Travancore,  in  India  meridionali  (^U.  Beddomc). 

Shell  narrowly  umbilicate,  depressed,  subcarinate,  yellowish  chestnut, 
paler  and  dull  yellow  below  around  the  umbilicus,  surrounded  by  a  narrow 
pale  band,  which  is  only  well  marked  near  the  mouth  ;  the  sculpture  is  fine 
and  subgranulate,  formed  by  decussating  strise  of  growth  and  fine  sjDiral 
lines,  the  latter  disappearing  below  near  the  umbilicus.  Spire  depressedly 
convex,  apex  obtuse  ;  suture  linear,  and  not  impressed,  except  in  the  ante- 

rior half  of  the  last  whorl.  Whorls  4^,  all  except  the  last  fiat,  gradually 
increasing  ;  the  last  whorl  more  convex  above,  especially  towards  the  mouth, 
where  it  is  slightly  broader,  subangulate  at  the  periphery,  convex  below, 
but  a  little  compressed  close  to  the  mouth.  Aperture  oblique,  broader  than 
high.  Innately  semioval,  subangulate  at  the  upper  portion  of  the  outer  edge, 
pale  livid  within,  with  the  narrow  whitish  band  along  the  blunt  keel  very 
conspicuous.  The  peristome  is  not  tliickened,  except  very  slightly  along 
the  basal  margin,  which  is  white,  oblique,  and  straigkt  for  a  considerable 
distance,  being  very  slightly  reflected  at  the  umbilicus;  the  other  margins 
are  regularly  convex,  tlie  upper  and  lower  margins  being  subparallel ;  the 
callus  connecting  the  free  margins  of  the  aperture  is  thin,  but  granular. 

Major  diameter  1'72  inches,  minor  1'4,  axis  O'S  ;  aperture  0  95  inch  broad, 
Q-GS  high  (measured  obliquely). 

Col.  Beddome  has  sent  to  me  two  specimens  of  this  shell,  one  adult, 
the  other  not  quite  fully  grown.  The  species  is  near  S.  tinostoma,  but  is 
considerably  smaller,  and  the  peculiar  flattening  and  compression  of  the 
last  whorl,  near  the  mouth,  is  far  less,  the  aperture  being,  in  consequence, 
not  nearly  so  broad  in  proportion  to  the  height.    Another  allied  form,  also 
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from  Travancore,  is  H.  basilessa ;  but  this  is  a  thicker  shell,  with  broader 

whorls  and  rather  a  thick  lip  to  the  aperture  ;  the  sculpture,  too,  is  differ- 
ent. None  of  the  remaining  species  of  Semiplecta  occurring  in  the  Mala- 

bar province  have  the  mouth  compressed. 

5.    Xestina*  albata,  sp.  nov.,  PI.  Ill,  Fig.  3,  3«.,  35. 

Testa  angustissime  atque  suhohtecte  umiilicata,  depresso-glohosa,  soli- 
diwscula,  rugoso-striata,  lineis  impressis  distant ibus  spiralibus  superne 
circmidata,  alhida,  eburnea.  Spira  depresso-conica,  apice  obtwso,  suturd 
impressd.  Anfr.  5|-,  convexiusculi,  sensim  accrescentes,  primi  translucen- 
tes,  sublcevigati ;  ultiinus  prinmm,  neo  antice,  ad  peripheriam  subangulatus, 
aperturam  versus  latior,  vix  descendens,  suhtus  subinjlatus.  Apertura  obli- 
qua,  late  lunaris  ;  peristomate  superne  simplici,  extus  subtusque  subrejlexo, 
juxta  umbilicum  rejlexo  atque  subincrassato,  margine  basali  arcuato.  Diani. 
maj.  29,  min.  231,  <^xis  V7\  mm.  ;  apert.  intus  15  lata,  14  oblique  alta. 

Hab.  Ad  Papanassam,  in  montibus  ad  latus  occidentale  provincise 
Tinnevelly,  Indise  meridionalis  {H.  Beddome). 

Shell  very  narrowly  and  subobtectly  umbilicate,  depressedly  globose, 
subangulate  at  the  periphery,  rather  solid,  ivory-white,  the  surface  wrinkled, 
forming  a  coarse  oblique  striation  across  the  whorls,  with  fine  spiral  distant 
impressed  lines  on  the  upper  surface  only  of  the  two  last  whorls.  Spire  de- 

pressedly conical,  apex  obtuse,  suture  imj^ressed.  Whorls  5^,  slightly  convex, 
regularly  increasing,  the  first  almost  smooth  and  translucent ;  the  last 
whorl  at  first  subangulate  at  the  perijihery,  the  angulation  disajipearing 
some  distance  behind  tlie  mouth,  the  lower  portion  inflated  near  the  aper- 

ture, which  is  oblique  and  broadly  lunate.  Peristome  simple  above,  subre- 
flected  on  the  outer  and  basal  margins,  rather  thicker  and  turned  back  near 
the  umbilicus,  which  it  partly  covers  ;  the  basal  margin  is  curved  forwards. 

Major  diameter  1-5  inch,  minor  0  95  axis  0"7  ;  breadth  of  aperture  inside 
0  6,  lieight  (measured  obliquely)  0  56. 

This  form  is  allied  to  JT.  maderaspafana  {Helix  maderaspatana,  auct.), 
but  it  is  thicker,  much  more  coarsely  sculptured,  and  white  in  colour.  The 
peristome  too  is  slightly  reflected.  There  is  some  resemblance  also  to  X. 
helangeri  in  form,  but  the  mouth  is  somewhat  differently  shaped,  and  the 
sculpture  of  X.  albata  is  coarser.  JJT.  helangeri  appears  to  be  a  near  ally 
of  X.  tranquebarica,  semirugata,  and  bomhaynna,  forms  differing  in  shape, 
but  so  variable  and  so  closely  allied  that  it  is  very  doubtful  whether  they 
really  merit  distinction.  All  of  these  forms  have  a  horny  shell  differing 
from  the  ivory-white  substance  of  the  species  now  described. 

•  Pfuiflfor,  J.  B.  Jahrbuch  d.  Mai.  Ges.  v,  p.  257. 
25 
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But  a  single  specimen  has  been  sent  by  Col.  Beddome.  I  think  I  have 
seen  the  same,  or  a  very  similar  form,  from  either  the  Pulneys  or  some 

other  range  of  Southern  India ;  but  I  cannot  find  specimens  in  my  collec- 
tion. 

6.    Ettplecta  tidua.  Plate  II,  Fig.  5. 

Helix  vidua,  W.  BL,  MS3. ;  Hanley,  Concliologia  Indica,  pi.  cxxx.  figs.  2,  3. 
Nanina  climacterica,  Beas.,  var.  vidua,  Nevill,  Hand-list  MoUusca,  Indian  Museum, 

Calcutta,  pt.  i.  p.  30. 

Testa  imperforata,  conoicleo-depressa,  superne  oilique  confertim  atque 
arcuatim  filiforini-costidata,  suhtus  Icevigata,  jpolita,  radiatim  striatula, 
superne  pallide  cornea,  subtus  joallidior.  Spira  depresso-conica,  laterihus 
stibrectis,  apice  acutiusculo,  suturd  impressd.  Anfr.  8,  convexi,  arcti,  lente 
accrescentes  ;  ultiiims  superne  ad  peripheriam  angulatus,  ant  ice  vix  descen- 
dens,  suhtus  convexus.  Apertura  ohligua,  lunaris,  latior  quam  alta.  Peris- 

toma ohtusum,  leviter  sinuatum,  intus  vix  alho-laiiatum,  margine  basali 

arcuafo,  columellari  vix  reflexo.    Diam.  maj.  17,  min.  15f ,  axis  9|-,  mm. 
Hab.  In  montibus  Garo  Khasi  et  Naga  dictis,  vallem  Assamensem 

meridiem  versus  contingens  (^Masters,  Godwin- Austen). 
Varietas  minor,  depresso-turhinata,  spird  conicd.  Diam.  maj.  14s, 

min.  12 J,  axis  9  mm.    (PI.  II,  Fig.  2.) 
Hab.    Cum  prsecedente. 

Sliell  imperforate,  conoidly  depressed,  above  ornamented  with  oblique, 
close,  and  arcuate  fine  hair-like  costulation,  smooth  and  marked  with  radia- 

ting strise  below;  pale  horny,  paler  beneath.  Spire  depressedly  conical,  the 
sides  nearly  straight,  apex  rather  sharp,  suture  impressed.  Whorls  8,  convex, 
narrow,  slowly  increasing  in  size,  the  last  angulate  above  at  the  perij^hery, 
scarcely  descending  towards  tlie  mouth,  convex  below.  Aperture  oblique, 

lunate,  broader  than  high.  Peristome  not  shai'p,  slightly  wavy,  with  a  very 
slight  white  thickening  inside,  the  basal  margin  curved  forward,  the  colu- 

mellar  scarcely  reflected.    Major  diameter  0-67,  minor  0-62,  axis  0-38  inch. 
The  above  is  the  typical  form  ;  but  there  is  a  smaller  variety,  depress- 
edly turbinate  in  shape,  with  the  spire  conical,  measuring  0  55  inch  in  its 

major  diameter  and  0'36  in  height.  This  form  passes  by  insensible  grada- 
tions into  the  type. 

The  shell  represented  in  the  '  Conchologia  Indica'  is  intermediate 
between  the  two  varieties  here  described  and  figured ;  the  apex  in  the 

'  Conchologia'  figure  is  more  prominent  and  blunt  than  in  the  s^^ecimens 
now  before  me.  These  were  procured  from  the  Naga  hills,  south  of  Gola 
Ghat,  Assam,  by  Mr.  Masters  in  1859  ;  other  specimens  were  subsequently 



1880.]         W.  T.  Blanford — Contrihutions  to  Indian  Malacalogy .  191 

found  on  the  Garo,  Khasi,  and  Naga  hills  by  Colonel  Godwin-Austen.  The 
shells  from  the  Khasi  hills  have  the  filiform  costulation  on  the  upper  sur- 

face finer  and  less  regular  than  those  from  the  Assam  side  of  the  Naga 
hills.  In  Khasi  sliells  2,  3,  or  4  ribs  occur  at  nearly  regular  intervals,  and 

then  a  rib  appears  to  be  omitted ;  this  is  not  the  case  with  those  from  up- 
per Assam. 
The  species  scarcely  differs  from  Tl.  ornatissima,  found  on  the  other 

side  of  the  Brahmaputra  valley  at  the  base  of  the  Sikkim  hills,  except  iu 
being  imperforate.  E.  climacterica,  of  which  Mr.  Nevill  considers  the 
present  shell  a  variety,  is  always  sharply  keeled  at  the  periphery.  The  two 
forms  may  pass  into  each  other,  but  I  have  never  seen  any  intermediate 
links  ;  and  as  they  differ  from  each  other  much  more  than  vidua  does 
from  H.  ornatissima,  or  E.  climacterica  from  E.  austeni,  it  is  better  to 
have  distinctive  names  for  them. 

I  am  indebted  to  Col.  Godwin-Austen  for  the  following  note  on  the 
animal  of  H.  vidua  observed  at  Cherra  Poonjee,  Khasi  hills. 

"  Animal  of  a  neutral  grey  tint  about  the  neck  and  eye-tentacles,  which 
are  rather  long  and  fine,  the  oral  tentacles  are  also  of  a  dark  tinge.  Extre- 

mity of  foot  truncated,  with  mucous  gland.  Body  long  and  thin.  No 

tongue-like  processes  to  the  mantle  observed." 
The  genus  JEuplecta  was  proposed  by  Semper*  for  two  Ceylonese  shells 

Helix  suhopaca  and  U.  layardi.  The  latter  of  these  is  referred  by  both 
Theobaldf  and  NevillJ  to  Situla,  a  position  which  is  scarcely  tenable,  for 
the  animal  of  S.  layardi  is  destitute  of  shell-lobes,  whilst  these  are  present 

in  Situla^  ;  and  tlie  odontophox'es  are  very  different,  neither  the  shape  nor 
number  of  the  teeth  being  similar.  At  the  same  time,  I  am  rather  doubt- 

ful whether  S.  layardi  should  not  be  placed  in  a  separate  section  from  S. 
suhopaca  on  account  of  differences  both  in  the  shell  and  odontophore.  The 

last-named  species,  however,  is,  1  think,  to  be  accepted  as  type.  It  is  great-  ■ 
ly  to  be  regretted  that  Semper  should  have  adopted  so  loose  and  uncertain 
a  proceeding  as  to  name  two  distinct  forms  as  types  of  one  genus.  In  such 

a  case,  the  only  plan  is  to  take  the  first-named — in  this  case,  J£.  suhopaca — ■ 
as  the  type  of  Euplecta. 

The  genus  is  thus  defined  by  its  author  in  German: — On  the  mantle 
edge  only  neck-lobes  are  present,  the  left  is  divided  into  two  separate  lap- 

pets {as  in  many  Helices).  Above  the  caudal  gland  there  is  a  short  horn. 
The  shell  entirely  exterior,  ribbed  or  striated  above,  smooth  below.    On  the 

*  lleisen  im  Arcliipel  der  Philippinen,  2te  tLeil,  "Wis.  Ees.  vol.  iii,  p.  14. 
t  Cat.  p.  20. 
t  Hand-list,  p.  34. 
§  See,  for  description  of  the  animal  and  odontophore  of  Situla  (or  Coiiuleiiia,  which 

is  the  same),  Stoliczka,  J,  A.  y.  13.,  iSTl,  vol.  xl,  pt.  2,  p.  2li6. 
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genitalorgans  a  cylindrical  female  supplementary  gland  (Anhangsdriise)  with 
a  cartilaginous  point  {analogous  to  the  dart?)  ;  on  the  vas  deferens  (Samen- 
leiter)  a  closed  appendage,  in  which  calcareous  concretions  are  formed,  and  a 

flagellum. 
The  odontopbore  is  not  noticed  in  the  generic  description.  In  E.  suh- 

opaca,  the  number  of  teeth  in  each  cross-row  is  about  100,  central  tooth 
tricuspid,  the  neighbouring  laterals  12  in  number  distinctly  bicuspid,  from 
the  13th  to  the  21th  almost  without  a  trace  of  the  little  lateral  point,  which, 

however,  reappears  in  the  outer  laterals.  JEiiplecta  belongs  to  Semper's 
subdivision  Ceratopliora  with  a  horn-like  lobe  above  the  caudal  gland,  and 
the  sole  of  the  foot  divided  into  a  central  and  two  lateral  regions  as  in 
JKacrochlamys  (and  Stenopus). 

In  the  characters  of  both  shell  and  animal,  so  far  as  we  know  the 
latter,  there  is  a  remarkable  resemblance  between  E.  subopaca  and  .E. 
vidua.  The  connection  between  E.  vidua  and  E.  climacterica  has  already 
been  noticed,  and  in  the  latter  the  odontophore  (of  which  Col.  Godwin- 
Austen  has  kindly  furnished  me  with  notes  and  drawings)  agrees  very 
closely  with  that  of  E.  subopaca.  The  following  is  a  description  of  the 
teeth  in  E.  climacterica  : — 

"  Median  tooth  tricuspid,  the  central  point  very  long,  the  lateral  cusps 
very  small.  The  first  14  laterals  are  long  and  broad  with  a  single  short 
small  cusp  on  the  lower  outer  margin,  the  25  outermost  are  long  narrow, 
curvilinear,  bicuspid,  the  outer  point  the  shorter,  being  less  than  half  as 

long  as  the  inner.    Jaw  slightly  curved,  the  front  edge  a  little  convex." 
The  number  of  teeth  in  a  row  is  apparently  79.  A  sketch  shews  tliat 

the  form  of  both  central  tooth  and  laterals  is  very  similar  to  that  in  E. 
subojjaca. 

Euplecta  is  by  Semper  classed  apart  from  Rotula.  The  animal  of  the 
type  of  this  latter  genus  {H.  detecta,  from  Bourbon)  is  still  unknown.  Sem- 

per has  described  the  anatomy  of  two  very  different  species,  and  there  is  no 
proof  that  they  are  congeneric.  It  is  also  extremely  doubtful  whether,  of 

the  forms  referred  to  Motula  by  Stoliczka,*  any  belong  really  to  the  section  ; 
and  I  am  disposed  to  believe  that  Nevill  was  right  in  removing  them  in 

bis  '  Hand-list,'  where,  however, f  he  simply  classes  them  in  Nanina  without 
specifying  any  subgeneric  group.  Judging,  it  is  true,  chiefly  from  the  shells, 
I  should  class  the  following  Indian  and  Burmese  species  in  Euplecta : — 

Helix  ponsa,X  Benson  ;  from  Burma. 

•  J.  A.  S.  B.,  1871,  xl,  pt.  2,  p.  231  ;  1873,  xUi,  pt,  2,  p.  14. 
t  1.  c.  pp.  28,  29,  30,  &c. 
X  I  find  this  short  note  on  specimens  of  this  species  obtained  in  upper  Bunna  in 

1861: — Animal  of  the  vitrinoides  type,  but  the  projecting  lobe  (t.  that  above  the 
caudal  gland)  is  small. 
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Nanina  silcrigallensis,  Nevill  ;  Bengal,  Behar  (Hand-list,  p.  28). 
Selix  climacterica,  Benson  ;  Assam  hills,  Burma. 

Euplecta  vidua,  Assam  bills. 
Nanina  austeni,  W.  Bl. ;  Garo  hills,  Assam. 

faleata,  W .  B\. ;  Garo  hills,  Assam. 
Helix  ornatissima,  Benson ;  base  of  Himalayas,  Sikkim  and  Nipal. 
Helix  serrula  also  probably  belongs  bo  the  same  genus.  About  S. 

aneeps  and  its  near  ally,  H.  arata,  I  am  more  doubtful ;  for  there  are  shell- 
lobes  to  the  mantle  in  the  former,  and  the  teeth  of  the  odontophore  differ 

in  several  particulars.* 
As  regards  H.  indica  (Pfr.  nee  Benson),  S.  sliiplaiji,  and  H.  acuducta^ 

I  cannot  now  find  the  notes  I  made  many  years  since  on  the  animals,  but 
I  believe  they  belong  to  the  forms  allied  to  Ariophanta,  in  which  the  foot 
is  broad  with  the  sole  undivided,  and  there  is  no  projecting  lobe  above  tlie 

caudal  gland.  The  shells  present  much  resemblance  to  the  t^'pe  of  Albers' 
section  Thalassia.  B..  tugurium  and  S.  camura  from  Sikkim  are  still  more 
like  R.  sulmgata  from  Australia,  the  type  of  Thalassia. 

7.     SeSABA  ?  INGEAMI. 

Helix  ingrami,  Blanford,  Hanley,  Conchologia  Indica,  pi.  Ix.  figs.  9,  10. 
Rotula  diplodon,  Bs.,  partim,  Theobald,  Cat.  Land  &  Fresh-water  Shells  Brit.  Ind. 

p.  21. 
Nanina  {Sesara  ?)  diplodon,  Bs.,  partim,  Nevill,  Handlist  Moll.  Ind.  Mus.  pt.  i.  p.  53. 

Testa  imperforata,  trocliiformis,  tenuis,  diaphana,  palUde  cornea,  miiiu- 
tissime  atriice  confertissime  granulatim  decussato-striata.  Spira  suhconica, 
laterihus  eonvexiusculi,  apice  ohtuso,  suturdparum  impressd,  lined  filiformi 

inarginatd.  Anfr.  61,  regulariter  accrescentes,  vix  eonvexiusculi,  super iores 
IcBvigati ;  ultimus  acute  carinatus,  non  descendens,  et  supra  et  infra 
carinam  compressus,  hasi  extus  decussato-striatus,  ato[Ue,  prcesertim  antice, 
aperturam  versus,  planulatus,  intus  convex iusculus  atque  Icevigatus,  striis 
medium  versus  evaneseenfibus,  regione  umhilicali  impressd.  Apertura  dia- 
gonalis,  inciirvo-triangularis,  intus  tridentatus,  dentihus  lamelliformibus 
omnibus  basalibus,  duobus  in peristomate,  uno  majorifalcato  intrante,  extus 
convexo,  in  medio  margine  basali,  alio  niinori  obliquo  subcolumellari,  tertio 
profunda,  inourvo,  transversim  post  majorem  posito.  Peristoma  album, 
modice  incrassatum,  margine  basali  sinistrorsum  arcuato,  dextrorsum  sub- 
angulatim  sinuato,  columellari  vix  reflexo.  Diam.  maj.  6|,  min.  vix  6, 
alt.  4^. 

Hab.  In  montlbus  '  Yoma'  dictis,  Pegu  ab  Arakan  secernentibus, 
baud  procul  a  vico  Tongoop. 

•  Stoliczku,  J.  A.  S.  B.,  1871,  xl,  pt.  2,  pp.  234,  236. 
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Shell  imperforate,  trocliiform,  thin,  translucent,  pale  horny,  very 

minutely  and  closely  striated  both  obliquely  and  spirally,  so  as  to  be  cover- 
ed, except  on  the  upper  whorls,  with  fine  almost  granular  decussated  sculp- 

ture. Spire  nearly  conical,  with  the  sides  slightly  convex  ;  apex  obtuse  ; 

suture  very  little  imjiressed,  and  with  a  filiform  line  above,  the  continua- 
tion of  the  keel  on  the  last  whorl.  Whorls  6i,  increasing  regularly,  nearly 

flat,  only  a  little  convex,  the  uppermost  quite  smooth,  the  sculpture  grow- 
ing stronger  on  the  lower  whorls  ;  the  last  whorl  sharjjly  keeled,  not 

descending,  compressed  both  above  and  below  the  keel,  with  the  outer  por- 
tion of  the  base  flat,  especially  towards  the  mouth,  and  decussated,  the  inner 

j:)ortion  moderately  convex  and  smooth,  the  sculpture  gradually  disappearing 
towards  the  middle;  umbilical  region  impressed.  Aperture  diagonal,  trian- 

gular with  the  sides  curved,  with  three  lamelliform  teeth  inside,  all  palatal, 
and  in  the  basal  margin  :  the  largest  is  in  the  middle  of  the  margin,  and 
is  much  curved,  with  its  convex  side  outwards  ;  it  begins  by  forming  a  kind 
of  thickening  to  the  lip,  and  then  curves  away  into  the  interior  of  the 
whorl ;  the  second  is  smaller,  oblique,  and  situated  near  to  the  columellar 
margin  ;  the  third  is  at  some  distance  within  the  aperture,  it  is  curved,  and 
placed  transversely  behind  the  first.  Peristome  white,  somewhat  thickened, 
the  basal  margin  curved  forwards  near  the  umbilical  region,  and  angulately 
curved  back  near  the  periphery  of  the  shell ;  columellar  margin  scarcely 

reflected.    Major  diameter  0-25,  minor  0'23,  height  0-18  inch. 
In  the  figure  in  the  '  Conchologia  Indica,'  the  internal  tooth  is  not 

shown,  although  all  the  teeth  are  clearly  seen  through  the  semi-transparent 
base  of  the  shell. 

The  caudal  pore  in  the  animal  is  very  small,  and  furnished  with  a  lobe 
in  front  of  it,  but  the  tail  is  not  truncated  abruptly  as  in  Hacroclilamys, 
This  is  the  only  note  I  can  find  on  the  soft  parts. 

This  shell  was  named  in  MS.  in  the  year  1861,  and  a  specimen  trans- 
mitted to  Mr.  Benson,  who,  however,  doubted  whether  it  could  be  distiu- 

guislied  from  the  Khasi-hill  form  described  by  him  as  Helix  diplodon.  The 
typical  specimen  of  the  latter  must,  I  think,  have  been  in  poor  condition,  for 

it  was  described  as  "  laevigata,  parum  striatula",  whereas  fresh  specimens 
exliibit  nearly  the  same  fine  subgranulate  decussating  striation  as  8.  ?  incjra' 
wee,  and  Mr.  Benson  very  probably,  and  very  justly,  thought  that  fresh 
specimens  might  agree  with  the  Arakan  shell  in  other  characters.  Subse- 

quently, fresh  specimens  of  S.  ?  diplodon  were  obtained  from  the  original 

locality  by  Colonel  Godwin-Austen  ;  and  I  find  that  they  differ  from 
B.  ?  infjrami  not  only  in  being  minutely  perforate,  a  character  to  which  by 
itself  I  should  attach  little  or  uo  importance,  but  also  in  having  but  two 
teeth  in  the  aperture  instead  of  three,  the  internal  transverse  tooth  of 

?  ingrami  being  deficient  in  8.  ?  diplodon,  whilst  the  other  teeth  are 
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differently  shaped.  Tlie  sculpture  is  somewhat  finer  in  *S^.  ?  diflodon,  and 
the  basal  margin  of  the  aperture  is  suhangularly  concave,  without  the  curv- 

ing forwards  due  to  the  transverse  portion  of  the  larger  tooth  in  8.  ingrami. 

The  last  character  is  well  shown  in  the  '  Conchologia'  figure. 

8.    Macrochlamts  ?  plattchlamts,  sp.  nov.,  Plate  II,  Fig.  9. 

Testa  perforata y  conoideo-depressa,  fertenuis,nitida,  laevigata,  sub  lente 
obsolete  striatula,  fulvo-cornea.  Spira parum  elevata,  apice  ohtuso,  suturd 
levi  aliquando  marginatd.  Anfr.  5,  vix  convexiusculi,  regulariter  accres- 
centes ;  ultimus  non  descendens,  peripherid  rotimdatus,  suitus  convexus. 
Apertura  obliqua,  lunaris,  lutior  quam  alta.  Feristoma  tenue,  simplex, 

leviter  simiatum,  innrginibus  remotis,  callo  tenuissimo  jicnct'is,  columellari 
hrevissime  verticali,  peranguste  reflexo.    JDiam.  inaj.  11,  min.  Q\,  axis  5|. 

Animal pallio  maxima  indutum,  duos  loios  latos  linguiformes  emitten- 
te,  qui  spiram  testce  omnino  circumtcgunt. 

Hab.    Ad  Bombay. 

Shell  perforate,  conoidly  depressed,  very  thin,  smooth,  and  polished, 
obsoletely  striated  beneath  the  lens,  fulvous  horny  in  colour.  Spire  sub- 
conical,  but  little  raised,  apex  obtuse  ;  suture  smooth,  scarcely  impressed, 
sometimes  marginate.  Whorls  5,  very  slighly  convex,  regularly  increasing 
in  size,  the  last  not  descending,  rounded  at  the  periphery,  convex  below. 

Aperture  oblique,  lunate,  broader  than  high.  Peristome  thin,  simple,  slight- 
ly curved  when  viewed  from  the  side  ;  margins  distant  and  united  by  a 

thin  callus ;  the  columellar  border  vertical  for  a  very  short  distance,  slight- 

ly reflexed.    Major  diameter  O  M,  minor  0'38,  axis  0  22  inch. 
This  shell  belongs  to  the  group  of  thin,  more  or  less  depressed  forms 

allied  to  the  type  usually  known  as  M.  vitrinoides  {31.  indicus,  Benson). 
It  appears,  so  far  as  I  can  see,  to  be  undescribed,  as  is  also,  I  believe,  an 
allied  form  of  darker  colour,  and  with  a  subangulate  periphery,  occurring 
at  Trichinopoly  and  elsewhere  in  the  neighbourhood  of  the  Coromandel 
coast  south  of  Madras. 

The  animal  of  M.  platyclilamys  is  chiefly  distinguished  by  the  peculiar- 
ly broad  shell-lobes,  which,  instead  of  being  narrow  and  attenuate  towards 

the  ends,  as  in  most  allied  species,  are  broad  and  flat,  so  as  sometimes  to 
cover  the  whole  spire,  and  usually  to  conceal  all  except  a  narrow  band. 
These  lobes  somewhat  resemble  those  in  the  genus  Selicarion.  The  lobe 
above  the  caudal  gland  is  very  much  smaller  than  it  usually  is  in  Macro- 
chlamys  and  rounded,  not  horn-shaped. 

This  shell  is  common  in  the  island  of  Bombay  and  neighbouring  low- 
lands on  the  west  coast  of  India,  and  I  have  seen  a  form  Irom  the  hills  of 
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the  Wynaad  in  SouLhern  India  that  appears  undistinguishable.  I  have  also 
several  specimens  of  a  Macrochlamys  from  the  ancient  town  of  Champanir, 
near  Broach,  that  may  very  possibly  be  a  variety  of  M  platyclilamys.  The 
specimens  are  larger  than  the  Bombay  types,  an  adult  measuring  16  mm. 
by  14  in  its  two  diameters,  and  some  individuals  attain  even  greater  dimen- 

sions ;  the  mouth  too  is  rather  more  convex  beneath,  but  otherwise  the  two 
forms  agree  very  closely. 

The  figure  gives  the  idea  of  a  rather  thick  shell,  and  the  form  of  the 
mouth  is  incorrect,  being  too  convex  below  and,  consec[uently,  too  high  in 
comparison  with  the  breadth. 

9.     MaCROCHI-AMTS  TENtJICULA.  PI.  II,  Fig.  8. 

Macrochlamya  tenuicula,  H.  Ad.,  P.  Z.  S.  1868,  p,  14,  pi.  iv,  fig.  9. 
Eelin  tenuicula,  P£r.,  Mon.  Hel.  vii.  p.  94. — Hanley,  Conch..  Ind.  pi.  Ixxxix, 

figs.  7,  10. 
Macrochlaimjs  effulgens,  W.  Bl.,  MSS. — Theobald,  Cat.  Land  and  Freshwater  Shells 

of  British  India,  p.  18. 
Nanina  {Macrochlamys)  effidgens,  Nevill,  Hand-list  Mollusca,  Indian  Museum,  Cal- 

cutta, part  i.  p.  26. 
Nanina  {Microcystis  ?)  tenuicula,  Nevill,  ib.  p.  36. 

Testa  aperfe  perforata,  turiinata,  tenuis,  flavo-  vel  fulvo-cornea,  Icevi- 
gata,  nitida,  diaphana,  oblique  striatula,  sub  lente  lineis  impressis  confertis 
minutis  in  anfractibus  superioribus  subtilissime  decitssata.  Spira  suhconi- 
ca,  lateribus  convexiusculis,  apice  obtuso,  suturd  leviter  impressd,  Anfr. 

5i--6,  convexiuseuli,  regidariter  crescentes,  ultimus  nan  descendens,  ad 
peripheriam  obsolete  swbangulatus,  aiigulo  omnino  antice  evanescente,  sed  in 
testis  Junior  ibus  validiore,  subtus  convexus,  radiatim  striatulus.  Apertura 

obliqua,  ovato-lunaris,  latior  quam  alta.  Peristoma  tenue,  rectum,  margi- 
nihus  subconniventibus,  columellari  subverticali,  hreviter  rejlexo.  Diam. 
maj.  9,  mill.  8i,  axis  6  mm. 

Hab.  Ad  Bombay  et  in  terris  vicinis,  necnon  iu  montibus  '  Western 

Ghats'  seu  '  Syhadri'  dictis. 

Shell  openly  perforate,  turbinate,  thin,  yellow  or  fulvous  horny,  smooth, 
polished,  transparent,  obliquely  striated,  and  under  the  lens  finely  decussat- 

ed on  the  upper  whorls  with  minute,  close,  impressed  spiral  lines.  Spire 
subconical,  the  sides  a  little  convex,  apex  obtuse,  suture  slightly  impressed. 
Whorls  5|-6,  rather  convex,  regularly  increasing,  the  last  not  descending, 
obsoletely  subangulate  at  the  periphery  (in  immature  shells  distinctly  angu- 
late),  the  angle  disappearing  near  the  mouth,  convex  below  and  radiately 
striated.  Aperture  oblique,  ovately  lunate,  broader  than  high.  Peristome 
thin,  straight,  the  margins  approaching  each  other  slightly,  columellar 
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margin  subverfcical,  i-eflected  for  a  short  distance.  Major  diameter  0*36, 
minor  0'33,  axis  0'2-i  inch.  The  foot  of  the  animal  is  verj  long  and  narrow, 
and  there  are  the  usual  pointed  shell-lobes  to  the  mantle.  The  colour  of 
the  body  is  almost  black. 

The  shell  described  by  the  late  Mr.  H.  Adams  as  Macroclilamys  tenui- 
cula  ajipears  to  me  almost  certainly  to  be  the  immature  form  of  a  species 
common  in  Bombay.  This  form  I  have  had  for  many  years  ;  and  I  former- 

ly distributed  specimens  under  the  MSS.  name  of  Helix  effulgens,  a  name 
which  has  unfortunately  got  into  print.  The  adult  shell  has  never  been 

described  ;  but  the  specimen  figured  in  the  '  Concliologia  Indica'  must  have 
been  nearly  full-grown.  Mr.  Adams's  original  types  were  said  to  be  from 
Sattara.  It  is  probable  they  came  from  the  Western  Ghats  in  the  Sattara 
district ;  but  the  species  may  extend  to  the  damper  portions  of  the  Deccan 

plateau. 
The  figures  herewith  given  are  very  unsatisfactory ;  the  left-hand 

figure  is  quite  inaccurate.  This,  however,  is  of  less  importance,  as  the  shell 

is  very  fairly  represented  in  the  '  Conchologia  Indica.' 

10.     MaCROCHLAMTS  ?  PLICIPEEA. 

Nanina  plicatula,  W.  Bl.,  J.  A.  S.  B.,  1870,  xxxix,  pt.  2,  p.  13,  pi.  iii,  fig.  7.  nec 
N.pUcatula,  Mart.,  Nachrichtsbl.  mal.  Gesellsch..,  1869,  i,  p.  149. 

Helix  plicatula,  Hanley,  Conch.  Ind.,  p.  14,  pi.  xxviii,  fig.  1. 
Mac7-ochlamys  plicatula,  Theobald,  Cat.  Land  and  Freshwater  Shells  Brit.  Ind.  p.  19. 
Nanina,  n.  sp.,  NeviU,  Hand-list  MoU,  Ind.  Mus.  Calcutta,  p.  27. 

I  am  indebted  to  Mr.  Nevill  for  calling  attention  to  the  fact  that  tlie 

name  I  gave  to  this  shell  was  pre-occupiod.  I  propose  to  change  the  speci- 
fic title  to  plicif era. 

11.    MaceochIiAMTs  ?  wxNNEi,  sp.  nov.,  Plate  III,  Fig.  5,  5a. 

Testa  perforata,  suhturbimto-depressa,  striatula,  nitida,  alhido-coniea, 
diapTiana,  fascia  rvfd  supra  periplieriam  circumdata.  Spira  depresso-coni- 
ca,  apice  obluso,  suturd  leoiter  impressd,  fascia  rifd  intus  inarginatd. 
A.nfr.  5\,  lente  accrescentes,  ultimus  periijherid  rotundatus,  suMtis  modice 
convexus,  apcrturain  versus  vix  descendens.  Apertura  late  Imiaris,  ohliqua, 
diaqonalis  ;  peristoma  tenue,  intus  haud  incrassatum,  margine  hasali  siii- 
rccto  ohiuso,  columellari  rcjlexo.  Diam.  maj.  19,  miii.  171,  (ixis  mm. 
{ex  icone).    In  exemplo  miiiore  diam.  maj.  min.  12f ,  axis  7^  mm. 
apert.  7  lata,  6  oblique  alfa. 

Hai5.    Ad  Mari  (Murree)  in  montibus  Himalayauis  occldenlalibus 
iufcrioribus  haud  procul  a  fiumiue  Jhelum  {A.  B.  Wgnm). 

26 
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Var.  major,  depressa,  aiifracfihus  6,  ."ipird  ronvexd,  parum  eJevafd  : 
diam.  maj.  21^,  min.  19^,  axis  10  mm.,  apert.  llf  lata,  10  oilique  alta. 

Hab.    Etiam  ad  Mari. 

Shell  perforate,  subtarbinately  depressed,  faintly  striated,  polisbed 
white,  translucent,  surrounded  by  a  narrow  rufous  band  above  the  periphe- 

ry. Spire  depressedly  conical,  apex  obtuse,  suture  slightly  impressed,  and 
with  a  rufous  margin  inside.  Whorls  51,  increasing  slowly  and  regularly, 
the  last  rounded  at  the  periphery,  moderately  convex  beneath,  scarcely 
descending  towards  the  mouth.  Aperture  broadly  lunate,  oblique,  diagonal  ; 
peristome  thin,  not  thickened  inside,  basal  margin  almost  straight,  columel- 

lar  reflected.  Major  diameter  0'76,  minor  0  7,  axis  0'37  inch  (taken  from 
the  figure).  A  smaller  specimen  measures  : — major  diam.  0"54,  minor  0"5, 
axis  0"3,  breadth  of  aperture  0'27,  height  (obliquely  measured)  0'23  inch. 

There  is  a  larger  variety,  inore  depressed,  with  the  spire  convex  and 
six  whorls.  It  may  possibly  be  a  distinguishable  form,  but  I  think  not. 

A  specimen  measures  : — major  diameter  0'85,  minor  0'78,  axis  0'42,  breadth 

of  aperture  0-45,  height  (obliquely  measured)  0'4. 
I  greatly  question  whether  this  form  is  really  a  MacroMamys,  and 

cannot  help  suggesting  the  possibility  of  its  belonging  to  a  different  sub- 

generic  group,  or  even  to  Zonites.  However,  it  is  associated  at  Mari  with 

a  true  Macrochlamys  {31.  prona*)  and  two  or  tliree  species  of  Selicarion  ; 
so  it  is  evident  that  a  few  of  these  tropical  types  extend  to  this  extreme 
north-western  portion  of  the  Himalayan  range,  where,  however,  the  majori- 

ty of  the  mollusca  consist  of  Bulimini  of  the  Petroeus  section. 
The  specimen  of  M.  loynnei  from  which  the  accompanying  figure  was 

taken  has  been  mislaid  or  lost,  and  the  description  is  drawn  up  from  a 
smaller  individual.  I  have  named  the  shell  after  Mr.  A.  B.  Wynne  of  the 
Geological  Survey  of  India,  to  whom  I  am  indebted  for  several  mollusca 
from  the  neighbourhood  of  Mari. 

I  have  been  in  some  doubt  as  to  whether  this  might  not  be  a  form  of 
the  shell  described  by  Prof.  v.  Martens  as  Nanina  jacquemonti  (Malak.  Bl. 
xvi.  1869,  p.  75  ;  Pfr.  Nov.  Conch,  iv.  p.  48,  pi.  cxviii,  figs.  6-8)  ;  but,  in 
the  first  place,  it  can  scarcely,  I  think,  be  the  species  figured  by  Jacque- 

mont  (Voyage  dans  I'lnde,  Atlas,  pi.  xvi.  fig.  2),  and,  secondly,  iV.  jacgue- 
monti  is  described  as  having  "peristoma  obtiisum,  intus  incrassatum,  mar- 

gins...hasali  lev  iter  arcmto,^'  none  of  which  can  apply  to  the  present  species. 
Pfeiffer's  figure  in  the  '  Novitates'  shows  a  very  much  less  oblique  mouth 
than  is  found  in  Macrochlamys  ?  wynnei.  Now,  I  have  another  species 

from  Mari,  which  agrees  admirably  with  Marten's  description  in  these  re- 

*  Nevill,  '  Scientific  Results  of  tlie  Second  Yarkand  Mission,'  Mollusca,  p.  17. 
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spects,  and  which  resembles  Jacquemont's  figure  also,  but  it  wants  the  red 
band  round  the  periphery  shown  in  Pfeiffer's  figure.  It  is  just  possible 
that  two  species  are  included  by  Martens.  The  true  N.  jacciuemonti  is 
probably  a  Benson  ia. 

12.    PtrpA  (Ptipisoma)  etezaedi. 

"  Pupa  (Pupismna)  evezardi,  Blanford,"  Nevill,  Hand-list  Moll.  Ind.  Mus.  Calcutta, 
pt.  i.  p.  192. 

?"  «wz«r(?j,  Blanford  MS.,"  Hanley,  Conch.  Ind.  p.  41.  pi.  ci,  figs.  6,  6. — 
Theob.  Cat.  Land  &  Freshwater  Shells  Brit.  Ind.  p.  30.— Pfr.  Mon.  Hal.  viii.  p.  416. 

Testa  imperforata,  vix  suhrimata,  conoideo-ovata,  tenuis,  cornea,  lineis 
elevatis  irregwlarihus  JiUformihus  ohliquis  ornata.  Spira  subtus  suhcylin- 
dracea,  superne  conoidea,  laterihus  convexis,  apice  ohtiiso,  suturd  impressd. 

Anfr.  4|-,  convexi,  regulariter  crescentes,  ultimus  parum  major,  peripheria 
atque  iasi  rotundatus,  hand  antice  descendens.  Apertura  diagonalis, 
truncato-rotunda,  edentiila  ;  peristoma  tenue,  rectum,  expansiusculum,  mar- 
ginihus  conniventibus,  coliimellari  verticali,  ad  basin  siibtorto,  adnato-rejlexo, 
regionem  umhilicalem  tegente.    Long.  2f,  diam.fere  2,  long.  ap.  1  mm. 

Hab.  In  cortice  arborum  ad  Khandalla  inter  Bombay  et  Poona 
((?.  Uvezard). 

Shell  imperforate,  Avith  scarcely  even  a  trace  of  rimation  in  the  umbili- 
cal region,  conoidly  ovate,  thin,  horny,  with  raised  hair-like  oblique  lines, 

rather  irregularly  disposed,  on  all  the  whorls.  Spire  nearly  cylindrical  below, 

conoidal  above,  the  sides  convex,  apex  blunt,  suture  impressed.  Whorls  4^-, 
convex,  increasing  in  size  regularly  ;  the  last  but  little  larger  than  the 
penultimate,  rounded  at  the  periphery  and  below,  not  descending  in  front. 
Aperture  diagonal,  neaily  circular,  but  truncated  above,  without  teeth ; 
peristome  thin,  all  in  one  plane,  slightly  expanded,  margins  converging ; 
columellar  vertical  above,  slightly  twisted  below,  reflected  and  united  to 
the  whorl  so  as  completely  to  cover  the  umbilicus.  Length  O  il,  diameter 

O'OS,  length  of  aperture  0'04  inch. 
If  the  form  represented  by  Hanley  in  the  '  Conchologia  Indica'  be 

precisely  the  same  as  that  described  above,  I  am  inclined  to  question  the 

locality  given,  "Singhur,"  or,  as  Mr.  Theobald  prefers  writing  it,  "Syngliar," 
presumably  Siuhgarh,  near  Poona.  The  original  specimens  were  found  by 
Colonel  Evezard  at  Karkalla,  near  Khandalla,  at  the  head  of  the  Bor-ghat ; 

and  I  suspect  that  Hanley's  figure  was  taken  from  one  of  them.  There 
are  two  or  three  allied  forms  found  in  the  Syhadri  range  and  the  Nilgiris, 
forms  tliat  do  not  appear  hitherto  to  have  been  described. 

The  subgenus  Fupisoma  was  proposed  by  Stoliczka*  for  the  Moulniein 

•  J.  A.  B.  B.,  1873,  vol.  xlii.  pt.  2,  p.  32. 
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P.  ligiiicola*  a  form  very  closely  resembling  P.  evezardi,  but  rather 
shorter  and  less  ovate.  It  is  by  no  means  improbable  that  intermediate 
varieties  may  be  found  ;  indeed,  so  much  do  I  doubt  whether  the  two  are 
really  worthy  of  distinction  that  I  should  not  liave  described  the  present 
sj^eeies  if  the  name  had  not  already  crept  into  print. 

Mr.  Nevill,  in  his  Hand-list  I.  c,  has  referred  the  Helix  orcula  of 
Benson  to  the  same  section  of  Pupa  as  P  lignicola  ;  and  in  this  he  is,  I 
think,  unquestionably  right. 

13.     SUCCIKEA  COLIilNA. 

"  S.  colUna,  Blanford,  MS.,"  Hanley,  Conch.  Ind.  p.  30,  pi.  Ixviii.  figs.  8,  9,  10  ; 
Theobald,  Cat.  Land  and  Freshwater  Shells  Brit.  Ind.  p.  31 ;  Pfr.,  Men.  Hel.  viii. 
p.  658  ;  NeviU,  Hand-list  Moll.  Ind.  Mus.  pt.  i.  p.  212. 

Testa  coiiico-ovata,  tenuiuscula,  farum  nitida,  distincte  atque  flexuose 
striata,  viridescenti-cornea.  Spira  scalaris,  aijice  acutiuscula,  suturavalde 
itnj^ressd.  Anfr.  vix  3,  perconvexi,  ultimus  f  longitudinis  sulcequans. 
Apertura  ovata,  ohliqua ;  peristoma  teniie,  margine  dextro  mediocriter 
arcuato ;  columella  arcuata,  recedens,  callosa.  Long.  17,  diam.  10,  alt. 
{v.  diam.  min.)  6  mm.,  apertura  13  mm.  longa,  vix  9  lata. 

Hab.  Saxis  rujjibusque  adhterens  prope  Mababalesbwar  ad  summos 

montes  '  Syhadri'  seu  '  Western  Ghats'  dictos  Indise  occidentalis. 
Var.  aurantiaca  v.  rufo-cornea ;  habitat  in  colle  '■  Torna'  dido,  inter 

Malialalesliivar  atque  urhem  Poona. 

Shell  conically  ovate,  rather  thin,  but  little  polished,  distinctly  and 
flexuously  striated,  greenish  horny  in  colour.  Spire  step-like,  apex  rather 
pointed,  suture  much  impressed.  Whorls  scarcely  3,  very  convex,  the  last 
about  f  of  the  length.  Aperture  oval,  oblique ;  peristome  thin,  the  right 
margin  moderately  curved  forwards  ;  the  columella  arcuate,  receding,  and 

covered  with  a  thin  callus.  Length  076,  diameter  O-i,  height  (when  laid 

mouth  downwards)  0'24  inch  ;  length  of  aperture  0  52,  breadth  0  36  inch. 
The  largest  shell  I  possess  measures  20  mm.  in  length  (0-8  inch).  A 
rufous  variety  occurs  at  Torna  Hill,  near  Sinhgarh,  west  of  Poena. 

This  is  a  rock-inhabiting  species, f  found  on  cliffs  and  large  blocks 
of  basalt  at  Mahabaleshwar  and  Torna,  and  is  allied  to  8.  girnarica,  a 
larger  and  thicker  form,  rather  differently  shaped,  found  by  Mr.  Theobald 

*  J.  A.  S.  B.,  1871,  vol.  xl.  pt.  2,  p.  171. 
t  It  is  rather  difficult  to  understand  why  Succinea  should  be  placed  amongst  fresh- 

water shells  in  the  '  Conchologia  Indica.'  Most  of  the  Indian  forms  are  found  either 
on  trees  (often  on  palms)  or  on  rocks,  and  generally  at  a  distance  from  water,  lithotis 
and  Camptonyx  arc  also,  I  think,  incorrectly  classed  us  freshwater  shells,  loth  being 
found  on  basaltic  cliffs. 
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on  the  basaltic  rocks  of  Girnar  Hill,  in  Kattywar.  The  animal  o£  8.  collina 
bears  a  considerable  external  resemblance  to  that  of  the  subgenus  Litliotis, 
which  has  a  similar  habitat. 

The  figures  in  the  '  Conchologia  Indica'  give  a  fair  idea  of  the  species, 
but  the  sj^ire  in  fig.  8  is  rather  too  large. 

14.    Steeptaxis  compeessus,  sp.  nov.,  Plate  II,  Fig.  13. 

"  S.  mnpreums,  Wl.  Bl.,"  Theobald,  Cat.  Land  and  Freshwater  Shells  Brit.  Ind, 
p.  33. 

Testa  subaperte  sed  non  pervie  umiiUeata,  valde  depresso-ovata,  cereo- 
alhida,  dinphana,  iiitida,  vioo  striatula.  Spira  vice  convexa,  fere  plana, 
sutura  parum  impressd.  Anfr.  4^,  penidtimus  postice  compressus,  obtuse 

sed  prominentei' carinatiis  ;  uUhms  valde  eccentricus,  antrorsim  devians 
mhtus  planulatiis  poHtusque,  circa  umhilicwn,  prcesertim  antice,  angulato- 
coarciatus,  pone  aperturam  fossiculis  iinpressis  constrictus.  Apertura  dia- 
gunalis,  semiovalis,  lamind  una  validd  suhbifidd,  intrante  parietali,  dente 
uno  duplici  cohmellari,  tribiis  palatalibus  in  margine  dextro,  coarctata. 

Peristoma  incrassatmn,  undiqwe  sublate  expansum,  postice  juxta  angulum 
mediocriter  sinuatum,  marginibus  callo  lamellifero  jimctis.  Diam.  maj,  6^, 
mill.  3f ,  alt  vix  3  ;  ap.  long.  2^,  lat.  2  min. 

Hab.  In  moutibus  '  Sivagiri'  dictis  (Tinnevelly)  Indite  meridionalis 
{II.  Beddome). 

Varietas  anfractilus  q^uiiigue,  superne  et  in  umbilico  confertim  fili- 
fornii-striata,  lamind  parietali  duplici,  in  montibus  Jiabitat  prope  urbem 
Cmibum.  Exempli  majoris  diam.  maj.  6^,  minoris  5J,  diam.  min.  4  et  3|-, 
alt.  21  et  2\. 

Shell  rather  openly  but  not  perviously  umbilicated,  depressed,  oval, 
yellowish  white,  translucent,  glossy,  .scarcely  striated.  Sjjire  almost  flat, 
suture  but  little  impressed.  Whorls  4J,  the  penultimate  compressed  and 
prominently  but  bluntly  keeled  posteriorly ;  the  last  very  eccentric,  flat- 

tened and  smooth  below,  and  angulately  compressed  around  the  umbilicus, 
and  especially  near  the  mouth,  where  there  are  indentations  corresponding 
to  the  teeth  inside.  Aperture  diagonal,  semioval,  and  furnished  with  five 

teeth,  one  strong  re-entering  bifid  plait  on  the  parietal  callus  uniting  the 
margins  of  the  peristome,  one  large  dovible  tooth  on  the  columellar  side, 
three  palatal  teeth  on  the  right  side.  Peristome  thickened  and  expanded, 

curved  back  near  the  posterior  angle.  Major  diam.  0'25,  minor  0-15, 
height  O  il  inch. 

A  variety  from  the  Cumbum  hills  has  distinct  but  very  fine  close  fili- 
form raised  lines  on  the  upper  surface  and  inside  tlie  umbilicus,  and  the 
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parietal  lamina  is  double.  Some  specimens  are  rather  smaller  than  the 

type.    It  is  doubtful  whether  these  differences  justify  a  separate  name. 

15.    Steeptaxis  peesonatus,  sp.  nov.,  Plate  II,  Fig.  10. 

"  S.  personatus,  Wl.  BI,"  Theobald,  Cat.  Land  and  Freshwater  Shells  Brit.  Ind. 
p.  33. 

Testa  mibilicata,  depressa,  splicBroideo-ovata,  Icevigata,  nitidula,  diap- 
Jiana,  cereo-albida.  Spira  depressa,  apice  vix  exserto,  suturd  impressd.  Anfr. 
6,  convexi,  peiiultimus  postice  rotundatus,  vix  ultra  ultimum  (a  hasi  spec- 
tatus)  projiciens  ;  idiimus  eecentricus,  antrorsum  devians,  suhtus  convexus, 

circum  umhilicum  compressus,  post  aperturam  fossiculis  imj^ressis  constric- 
tiis.  Apertura  ohliqua,  fere  semiovalis,  lamina  una  validdflexuosd  intrante 
parietali,  dentihusque  5,  trihus  in  margine  columellari,  duohus  in  dextro, 
harmn  uno  inferiore  inajore  lamince pnrietali  opposito,  alio  minore  superiore, 
coarctata.  Peristoma  incrassatum  continuum,  fere  solutu7n,alhim,undicpie 

late  expansum,  postice  juxta  anguluin  suhprofunde  retrosinuatum,  margiiie 
parietali  valido,  concave.    Diam.  maj.  5,  min.  3f,  alt.  2\. 

Hab.  In  niontibus  baud  procul  ab  urbe  Cumbum  (Madura)  Indiae 
meridionalis  {S.  Beddome). 

N.  B.  In  nonnullis  exeniplis  peristoma  quadri-vel  tridentatwn  neo 
quinquedeiitatum  est,  dente  uno  columellari  et  aliquando  uno  palatali 
carens. 

Shell  umbllicated,  depressed,  spheroidally  ovate,  smooth,  moderately 
polished,  translucent,  pale  yellowish  white.  Spire  depressed,  the  apex 
scarcely  exserted,  suture  impressed.  Whorls  5,  convex,  the  penultimate 
rovmded  behind,  scarcely  projecting  beyond  the  last  when  seen  from  below  ; 
the  last  eccentric,  convex  below,  compressed  around  the  umbilicus,  and 

constricted  by  pits  cori'esponding  to  the  teeth  inside,  just  behind  the 
mouth.  Aperture  oblique,  irregularly  semioval,  and  furnished  with  one 
strong  re-entering  parietal  lamina,  curved  inside,  and  with  five  teeth,  three 
on  the  columellar  margin,  two  on  the  right ;  of  the  latter  the  lower  is  larger 
and  opposite  to  the  parietal  lamina,  the  smaller  is  above,  nearer  to  the 
angle.  Peristome  thickened,  continuous,  almost  free  (the  thick  callus  which 
unites  the  columellar  and  destral  margins  projecting  from  the  last  whorl, 
in  a  hollow  curve,  the  concavity  corresponding  to  the  parietal  lamina)  ;  the 
outer  margins  expanded,  the  right  margin  deeply  recurved  close  to  the 

posterior  angle.    Major  diameter  0'2,  minor  O'lS,  height  O'l  inch. 
In  other  specimens,  rather  worn,  and  with  the  peristome  somewhat 

less  developed,  the  teeth  are  rather  smaller,  the  upper  columellar  tooth  is 
wanting,  and  iu  one  case  the  upper  tooth  on  the  right  margin  is  also  de- 
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ficient.    All,  however,  are  characterized  by  the  great  development  of  the 

parietal  callus. 

16.    Steeptaxis  concinnus,  sp.  nov.,  Plate  II,  Fig.  11. 

Testa  umhilicata,  depressa,  gloloso-ovata,  striatula,  nitidula,  diapliana, 

cereo-alhida.  Spira  depresso-co7iica,  parum  exscrta,  apice  ohtusiuscuh, 

suturd  impressd.  Anfr.  5,  convexi,  penuUimus  postice  rotundatus,  liaud 

ultra  idtimum  {alasi  spectatus)  i>7-ojiciens  ;  ultimios  infjatus,  multo  major, 
eccentriciis,  anlrorsuvi  devians,  siihtus  convexus,  Icevigatus,  politus,  circum 

umbi/icum  praesertim  antice  compressus,  post  aperturam  fossiculis  impres- 
sis  constr ictus.  Apertura  ohliq^ua,  fere  semiovalis,  lamellis  duobus  intran- 
tibus  parietalibus,  sinistra  lom/iore,  intus  tortd,  dentibusque  5,  duobus 
columellaribus,  superiore  minore  juxta  umhilicum,  inferiore  macjno  diiplici, 
uno  basali  lamelliformi  transversa,  duobusqiie  in  marcjine  dextro,  inferiore 

siibbifido,  superiore  minore,  coarctata.  Peristoma  album  expansum,  ad 

angulum  postice  vix  sinuatum,  onarginibus  callo  duas  lamellas  ferente  junc- 
tis.    Biam.  maj.  5|,  min.  4,  alt.  3i  mm. 

Hab.  In  montibus  '  Balarangam'  dictis  (Mysore)  Indiaj  meridionalis 
{R.  Beddome). 

Shell  umbilicated,  depressed,  globosely  ovate,  rather  indistinctly  striat- 
ed, shining,  translucent,  pale  yellowish  white.  Spire  very  low,  scarcely 

exserted,  apex  blunt,  suture  impressed.  Whorls  5,  convex,  the  penultimate 
rounded  behind,  and  not  projecting,  when  viewed  from  below,  beyond  the 
lower  whorl ;  the  last  whorl  much  larger  than  the  others,  eccentric,  convex 
below,  smooth  and  polished,  compressed  around  the  umbilicus,  especially 
near  the  mouth,  and  constricted  by  indentations,  corresponding  to  the  teeth 

inside,  just  behind  the  lip.  Aperture  oblique,  nearly  semioval,  and  furnish- ' 
ed  with  two  plaits  on  the  parietal  side,  that  to  the  left  (nearest  to  the 

■umbilicus)  longer  than  the  other  and  bent  inside  ;  there  are  five  teeth  in 
the  peristome,  one  on  the  columellar  margin  near  the  umbilicus,  a  second 

lai'ge  and  double  nearer  the  base,  one  lamellar  and  transverse  at  the  base, 
two  inside  the  riglit  margin,  the  lower  being  larger  than  the  other  and 
almost  bliid  inside.  Peristome  white,  slightly  expanded,  scarcely  sinuate 
near  the  angle,  margins  joined  by  a  callus  bearing  the  two  parietal  plaits. 

Major  diameter  0  23,  minor  0'2,  height  0'13  inch. 
This  is  the  only  known  sjiecies  from  Southern  India,  so  far  as  I  am 

aware,  in  which,  when  the  shell  is  viewed  from  below  in  the  direction  of  the 

axis,  the  penultimate  whorl  does  not  project  at  all  beyond  the  body- whorl. 
The  transverse  lamellar  tooth  at  the  base  of  the  aperture  is  also  peculiar. 
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17.    Streptaxis  peontjs,  sp.  nov.,  Plate  II,  Fig.  12. 

Testa  umhilicata,  depresso-ovata,  superne  confertim  atque  arcuatim 
costulato-striata,  nitidula,  diaphana,  cereo-allida.  Spira  depresso-conica, 
parwn  exserta,  apice  ohtuso,  suturd parum  impressd.  Anfr.  5|-,  superior es 
convexiusculi,  penultimus  postice  rotundatus,  I  on  (je  ultra  uJtimum  {a  hasi 
spectatus)  projiciens  ;  ultimus  valde  eccentricus,  antrorsum  deviaits,  suhius 
suhplanulatus,  Icevicjatus,  in  umhilieo  striis filiformihus  flexuosis  ornatiis, 
circum  umhilicum  compressus  atcpue  aperturam  versus  angulatus,  juxta 
peristoma  scrohiculis  consfricttis.  Ap)eriura  ohliqua,  truncato-ovalis,  lamel- 

la validd  parietali  intrante  flexuosd,  antice  suhhifidd,  dentihusque  quatuor, 
uno  columellari,  alio  hasali,  duohus  in  margine  dextro,  coarctata.  Peris- 

toma incrassatum,  suhcontinuum,  album,  expansum,  marginibus  callo  crasso 

lamellifero  junctis,  dextro  prope  unguium  sinuatum.  Diam.  maj.  6^-,  min. 
4,  alt.  3  mm. 

Hab.  In  montibus  haud  procul  ab  urbe  Tinnevellj  Iiidise  meridio- 
nalis  {EL.  Beddome). 

Shell  umbilicated,  depressedly  ovate,  closely  and  arcuately  ornamented 
above  with  subcostulate  striation,  polished,  translucent,  pale  yellowish 
white.  Spire  low,  conical,  but  little  exserted,  apex  obtuse,  suture  but  little 
impressed.  Whorls  h\,  the  upper  slightly  convex,  the  penultimate  rounded 
behind  and  projecting  considerably  beyond  the  lower  whorl  when  viewed 
from  below  ;  last  whorl  very  eccentric,  somewhat  flattened  beneath,  smooth, 
except  within  the  umbilicus,  where  there  are  fine,  irregularly  flexuous 
filiform  raised  lines  on  the  surface,  compressed  around  the  umbilicus  and 

anguhite  near  the  aperture,  where  there  are  deep  indentations  correspond- 
ing to  the  teeth  inside.  Aperture  oblique,  truncately  oval,  furnished  with 

a  strong  re-entering  parietal  plait,  curved  within  and  subbifid  in  front,  and 
with  four  teeth — one  columellar,  one  basal,  and  two  (of  wliich  the  upper 
is  small)  inside  the  right  margin.  Peristome  thickened,  subcontinuous, 
white,  expanded,  the  margins  joined  by  a  thick  callus  projecting  from  the 

body-whorl  and  bearing  the  parietal  lamella,  Major  diameter  0'26,  minor 
O  IG,  height  0-12  inch. 

This  shell  resembles  S.  compressus  in  form,  but  it  wants  the  angula- 
tion of  the  penultimate  whorl.  The  peristome  is  much  thickened,  as  in 

8.  personatus. 
The  forms  of  LEnnea  and  Streptaxis  described  in  this  paper  are  the 

principal  that  have  been  collected  in  the  Southern  Indian  mouutains  by 
Colonel  Beddome,  from  whom  I  have  received  specimens  from  various 

localities  from  time  to  time.  All  of  the  species  of  Streptaxis  are  some- 

what variable,_and,  with  a  large  collection  from  South  India,  it  would 
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probably  be  found  that  many  intemediate  varieties  occur.  As  a  rnle,  the 
general  form  appears  more  constant  than  any  other  characters,  and  the 

teeth  in  the  mouth  vary  considerably.  The  parietal  lamellas  are  peculiarly 
inconstant.  Thus,  the  original  type  of  Streptctxis  perrotteti,  the  common 

species  on  the  top  of  the  Nilgiri  hills,  has  two  lamellae*  ;  but  I  have  a 
variety  from  Ootacamund  in  which  the  smaller  of  the  two,  that  nearer  to 
the  angle  of  the  mouth,  is  obsolete,  and  in  other  specimens  from  the 
same  locality  there  is  but  a  rudimentary  representation  of  this  plait.  It 
was  the  form  with  a  single  lamella  which  was  compared  with  S.  watsoni 

when  the  latter  was  originally  described  (J.  A.  S.  E.,  1860,  xxix,  p.  127). 
The  variation  in  the  teeth  of  Streptaxis  has  already  been  noticed  in 
these  contributions  J.  A.  S.  B.,  18G1,  xxx,  p.  359. 

The  genifs  Streptaxis  is  abundantly  represented  on  the  various  hill- 
groups  of  Southern  India,  especially  on  the  higher  elevations  of  the 

Syhadri,  or  Western-Ghat  range.  The  most  northern  locality  from  which 
I  jjossess  a  specimen  is  the  hill-fort  of  Torna,  near  Sinhgarh,  west  of  Poena, 
in  the  Bombay  Presidency.  The  shell  in  question  is  weathered,  and  not  in 
very  good  condition  ;  it  is  a  large  form  (that  is,  large  compared  to  the 

minute  species  described  in  the  preceding  pages),  measuring  11-|-  mm. 
by  8|-,  and  it  is  nearly  allied  to  the  Nilgiri  S.  perrotteti,  and  perhaps  still 
more  nearly  to  the  Ceylon  S.  cingalensis. 

18.    Eknea  mackodon,  sp.  nov.,  Plate  II,  Fig.  15. 

Testa  -flexuose  rimain,  siibcylindrico-turrita,  diaphana,  nitidula,  con- 
fertini  capillaceo-costwlata,  cereo-alhida.  Spira  elongata,  sursum  paruin 
attenunta,  lateribus  subrectis,  apice  obtuso,  suturd  impressd.  Anfr.  7, 
convexi,  duo  superiores  Icevigati  :  ultimus  aperturam  versus  subascendens. 
Apertura  verticalis,  obliqiie  semiovalis,  lamella  validd  bicrwri  intnmte 

parletali,  olid  columellariprofundd,  dentibusque  tribus,  imo  tubercidij'ormi 
columellari,  alio  magno  lamelliformi  transverso  basali  latus  dextrum  versus, 
tertio  minore  in  margine  dextro,  coarctata.  Peristoma  album,  expansum, 
juxta  anfractum  penultiinun  sinuatuin,  murginibus  callo  lamellifero  junatis. 
Long.  5,  diam.  vix  2,  ap.  long.  \\  mm. 

Hab.  Apud  Pykara  in  summos  montes  '  Nilgiri'  dictos  Indiaj  meri- 
dionalis. 

Shell  flexuously  rimate,  subcylindrically  turreted,  translucent,  polished, 
yollowisli  white,  closely  sculptured,  except  on  the  ajjical  whorls,  with  fine 
liair-like  vertical  costulation.  Spire  turreted,  elongate,  diminisliing  very 
slowly  in  thickness  upwards,  the  sides  nearly  straight,  tlie  apex  blunt  and 
rounded,  the  suture  impressed.  Wliorls  7,  convex,  the  first  two  suioolh, 

*  Petit.,  quoted  by  ri'eill'ur,  Mon.  llel.  i.  p.  9. 
27 
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the  last  ascending  very  slightly  near  the  aperture.  Aperture  vertical, 
semioval,  obliquely  truncated  above,  and  very  much  contracted  by  teeth, 

consisting  of  a  strong  re-entering  bifid  parietal*  plait  on  the  callus  con- 
necting the  margins  of  the  peristome,  an  internal  re-entering  columellar 

lamina,  commencing  at  a  distance  within  the  mouth,  and  three  teeth — one, 
more  or  less  tubercular,  on  the  left  or  columellar  side,  a  second  tubercular 
tooth  on  the  right  margin,  opposite  the  parietal  plait,  and  with  it  nearly 

cutting  off  the  posterior  corner  of  the  aperture,  and  a  third,  broad,  lamelli- 
form,  and  transverse  (parallel  to  the  plane  of  the  mouth)  on  the  right  side 
of  the  basal  margin.  Peristome  white,  expanded  throughout,  curved  a 

little  back  near  the  angle,  where  it  meets  the  penultimate  whorl,  the  mar- 

gins united  by  a  callus  bearing  the  parietal  lamella.  Length  0'21,  diameter 
0'075,  length  of  aperture  0'05  inch. 

I  obtained  several  specimens  of  this  shell  near  Pykara,  on  the  Nilgiri 
hills  of  Southern  India,  in  1858,  and  for  a  long  time  supposed  it  to  be  JE. 
pirriei  of  Pfeiffer,t  but  I  noticed  it  as  a  distinct  form  when  describing 

sculpta  (J.  A.  S.  B.,  1869,  xxxviii,  pt.  2,  p.  141),  and  mentioned  some 
of  its  peculiarities.  E.  macrodon  is  distinguished  not  only  from  M pirriei, 
but  also  from  all  other  Indian  species  of  the  genus,  by  its  strong  basal 
transverse  lamelliform  tooth.  This  character  serves  to  distinguish  the  two 
species  at  all  ages  ;  for  in  the  present  species,  as  in  M.  sculpta,  E.  pirriei, 
and,  doubtless,  in  the  two  forms  (-£/.  exilis  and  JE.  suhcostulata)  described 
below,  the  apertural  teeth,  and  especially  the  parietal  lamella,  are  well 
developed  in  immature  shells  even  before  all  the  whorls  are  completed. 
JE.  macrodon,  too,  is  only  half  the  size  of  JE.  pirriei,  and  there  appear  to 
be  several  slight  differences  in  form,  sculpture,  and  dentition. 

19.    EisrifEA  STJBCOSTTJLATA,  sp.  nov.,  Plate  II,  Fig,  14  {upper). 

Testa  arcuato-rimata,  suhci/lindrico-turrita,  diapliana,  nitida,  cereo- 
albida,  confertim  suhohsolete  costulata.  Spira  parum  attenuata,  laterihus 
convexiusciilis,  apice  ohtuso,  sufurd  impressd.  Anfr.  7^,  convexiusculi, 

ultimus  antice  hreviter  ascendens.  Apertura  verticalis,  oVli^ue  semiovalis, 
lamella  validd  intrante  hicruri,  Jiexuosd,  parietali  juxta  angulum,  alia  pro- 
fundd  columellari,  et  quatuor  dentibus,  uno  columellari,  duohus  hasalihus, 
quarto  dextrali  plicce  parietali  opposite,  coarctata.  Peristoma  expaiisum, 
alhidum,  juxta  anfr  actum  penultinmm  sinuatmi,  marginihus  callo  lamelli. 
fero  junctis.    Long.  diam.  2,  ap.  long.  1^  mm. 

*  For  tlie  meaning  of  the  terms  palatal,  parietal,  and  columellar,  applied  to  teeth 
■within  the  mouth,  see  Pfeiffer,  Mon.  Hel.  ii,  p.  300,  note. 

+  It  was  quoted  as  that  shell,  J.  A.  S.  B.,  1860,  sxix,  p.  126,  and  1861,  xxx, 

p.  36-k 
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Hab.  In  montibus  '  Shevrai'  vel  '  Shevroy'  dictis,  baud  procul  ab  urbe 
Salem,  Indis3  meridionalis  (ff.  Beddome). 

Shell  arcuatelj  rlmate,  subcylindrically  turreted,  translucent  yellowish, 
white,  finely  and  somewhat  indistinctly  ribbed.  Spire  turreted,  elongate, 
becoming  rather  smaller  above,  with  the  sides  rather  convex,  the  apex  blunt, 
and  the  suture  impressed.  Whorls  7i,  moderately  convex  ;  the  last  whorl 

ascending  slightly  close  to  the  mouth.  Aperture  vertical,  semioval,  obli- 
quely truncated,  witli  a  strong  re-entering  parietal  plait,  bifid  and  flexuous 

within,  near  the  posterior  angle,  a  columellar  lamina  at  a  distance  within 

the  mouth,  and  four  tubercular  teeth — one  columellar,  two  basal,  and  the 
fourth  inside  the  right  margin  opposite  to  the  parietal  plait,  so  as  partly 
to  cut  off:  the  upper  (posterior)  portion  of  the  mouth.  Peristome  white, 
expanded,  except  near  the  junction  with  the  last  whorl,  where  the  edge  is 
curved  back  somewhat ;  margins  united  by  a  callus,  on  which  is  the  parie- 

tal plait.  Length  0'22,  diam.  0  075,  length  of  aperture  (including  peris- 
tome) '05  inch. 

I  have  received  from  Col.  Beddome  three  specimens  of  this  species, 
two  of  which  are  evident!^  immature  ;  the  third  I  believe  to  be  full-grown, 
but  the  peristome  may  perhaps  be  more  fully  expanded  in  older  examples. 

E.  suhcostidata  is  allied  to  E.  pirriei,  JE.  sculpta,  JE.  macrodon,  and 
their  allies,  but  is  distinguished  from  all  by  sculpture  and  the  form  of  the 
teeth  in  the  mouth.  It  was,  I  believe,  this  species  which  was  erroneously 
quoted  as  E.  pirriei  from  the  Shevroy  hills  (J  A.  S.  B.,  1861,  xxx.  p.  361). 

20.    Ennea.  exilis,  sp.  nov.,   Plate  II,  Fig.  14  (loiver). 

Testa  rimata,  suhcylindrioo-turrita,  diaphana,  Icevigata,  nitidida,  alhi- 
do-cerea.  Spira  elongata,  siirsum  vix  attenuata,  laterihus  apicem  versus, 
convexis,  apice  ohtuso,  suturd  parum  impressd.  Anfr.  6^-7,  convexiuscull, 
uUii?ms  antice  suhascendens.  Apertura  fere  verticalis,  oblic[ue  semiovalis, 
lamella  validd  intrante  hicruri  parietali,  alia  prof  unda  columellari  spirali, 
dentihusque  qiiatuor,  uno  columellari,  duohus  basalibus  quasijwnctis,  quar- 
toque  minore  in  marr/ine  dcxtro,  conrctata.  Peristoma  expnnsum,  alhidmn, 

postice  juxta  angulum  sinuatum,  marginihus  callo  lamellifero  junctis. 
Long.  4-i-,  diam.       ap.  long.  1  mm. 

Hab.    In  montibus  '  Balaraugam'  dictis  provinciae  Mysore  in  India 
meridionali  (IT.  Beddome). 

Shell  rimate,  subcylindrically  turreted,  translucent,  smooth,  polished, 
yellowish  white.  Spire  t  urreted,  elongate,  diminisliing  very  slowly  indeed 
below,  but  more  rapidly  above,  where  the  sides  are  convex,  apex  blunt, 
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suture  slightly  impressed.  Whorls  6^-7,  slightly  convex,  the  last  whorl 
ascending  very  little  near  the  mouth.  Aperture  nearly  vertical,  semioval, 
obliquely  truncated,  with  a  strong  re-entering  bifid  palatal  plait  on  tlie 
callus  uniting  the  margins  of  the  peristome,  a  spiral  columellar  lamina 
commencing  at  a  distance  within  the  mouth,  and  four  tubercular  teeth  just 

inside  the  peristome* — one  columellar,  two  joined  together  at  their  base, 
at  the  lowest  part  of  tlie  aperture,  and  one,  very  small,  inside  the  right 
margin  and  opposite  to  the  large  parietal  plait.  Peristome  white,  slightly 
expanded,  except  near  the  junction  with  the  last  whorl,  where  the  margin 

is  slightly  curved  back.  Length  O'lS,  diameter  0-06,  length  of  aperture 
0  04  inch. 

This  form,  of  which  I  have  received  four  specimens  from  Col.  Bed- 
dome,  is  distinguished  from  its  allies  by  being  quite  smooth.  As  in  the 
case  of  some  of  the  allied  forms,  it  is  not  improbable  that  in  old  specimens 

the  peristome  may  be  more  broadly  expanded  and  the  palatal  teeth  may- 
become  more  or  less  obsolete. 

21.    Ennea  stenostoma,  Bedd.  MS.,  Plate  II,  Fig.  17. 

Testa  longe  'profumleque  rimafa,  pupiformis,  cylindraceo-ovata,  solidu- 
la,  Iceviyata  (forsan  aliq^unndo  oblique  striata),  impolita,  hand  nitida,  albi- 
da.  Spira  suhcylindrica,  lateribus  convexiuscwlis,  apice  rotundato,  obtuse, 
suturd  impressd.  Anfr.  6|,  convexi,  quatuor  penultimi  suha quale s  ;  ulti- 
mus  post  aperturam  valde  compressus,  hand  aseendens,  capillaceo-striatus, 
lateribus  ambobus  juxta  peristoma  scrobiculis  impressis  comtrictus.  Aper- 
tura  verticalis,  subaxialis,  non  lateralis,  suboblonga,  altior  quam  lata, 
marginibus  lateralibus  concaviusculis,  basali  convexo,  dentibus  valde  coarc- 
tata,  plica  una  validd  simpliei  intrante  parietali  Juxta  angulum,  tuberculis 
duobus  columellaribus,  uno  superiore  profunda,  alio  majore  inferiore  in 
peristomate,  duobus  minoribus  basalibus,  uno  dextrali,  alio  sinistrali,  uno 
denique  majore  bifida  in  margine  dextro,  plicce  parietali  opposita  sed  infe- 

riore, munita.  Feristoma  album,  reflexum,  postice  sinuatum,  marginibus 
callo  lamellifero  junctis.    Long.  3i,  diam.  IJ,  ap.  long.  1\  mm. 

Hab.  In  montibus '  Golconda'  dictis,  baud  procul  ab  urbe  Vizagapatam {K.  Beddome). 

Var.  minor,  anfractibus  ;  long.  3,  diam.  1^,  ap.  long.  1|  mm.  (PI.  II, 
Fig.  IG.) 

Hab.  In  montibus  hand  jjrocul  ab  urbe  liarnul  (Kurnool)  Indite 
meridionalis,  {H.  Beddome). 

*  None  of  the  teeth  are  well  represented  in  the  figure. 
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Shell  with  a  long  deep  groove  at  the  base,  pupiform  or  cylindrically 
ovate,  rather  thick,  smooth  (perhaps  sometimes  obliquely  striated),  dull, 

destitute  o£  polish,  whitish.  Spire  subcj'lindrical,  with  the  sides  slightly 
convex,  the  apex  blunt  and  rounded,  and  the  suture  impressed.  Whorls 
65,  convex,  the  four  behind  the  last  whorl  subequal,  the  penultimate  being 
scarcely  smaller ;  the  last  strongly  compressed  behind  the  aperture,  witli 
raised  hair-like  lines  of  sculpture,  not  ascending,  deeply  indented  on  both 

sides.  Aperture*  vertical,  nearly  in  the  axis  of  the  shell,  not  lateral,  nearly 
oblong  in  shape,  higher  than  broad,  both  the  right  and  left  margins  slight- 

ly concave,  lower  margin  convex.  Teeth  in  the  mouth  numerous,  and 
consisting  of  the  simplef  strong  re-entering  parietal  fold  near  the  posterior 
angle,  two  columellar  tubercles  (the  upper  and  smaller  situated  at  some 
depth  inside  the  mouth,  the  smaller  and  larger  in  front  close  to  the  lip), 
two  small  basal  teeth  right  and  left  of  the  lowest  portion  of  the  mouth, 
and  one  large  bifid  tooth  on  the  right  margin  nearly  opposite  to  the  parie- 

tal fold,  but  not  very  close  to  it,  and  rather  inferior  to  it  in  position. 
Peristome  white,  expanded  throughout,  curved  back  near  the  posterior 

angle,  the  margins  united  by  a  thick  callus,  on  which  the  parietal  lamina 

is  situated.    Length  0'14,  diameter  0  06,  length  of  aperture  0'05  inch. 
The  typical  form  was  obtained  in  the  Golcorda  hills  near  Vizagapa- 

tam,  and  the  single  specimen  sent  to  me  by  Col.  Beddome,  from  whicli  the 

accompanying  figure  was  taken,  was  broken  after  being  drawn.  The  de- 
scription is  from  a  specimen  in  the  British  Museum. 

A  smaller  variety  with  5^  whorls,  arid  measuring  012  inch  in  length, 

0'06  in  diameter,  and  0'37  in  length  of  aperture,  was  jjrocured  by  the  same 
naturalist  in  the  hills  near  Kurnool. 

I  have  received  three  specimens  of  this  variety  from  Colonel  Beddome, 
and  there  are  others  in  the  British  Museum.  All  have  the  same  dull  wea- 

thered appearance,  though  they  look  fairly  fresh  ;  but  on  one  there  appear 
what  may  be  traces  of  sculpture,  apparently  strife  similar  to  the  fine  raised 
lines  occurring  on  the  last  wliorl  near  tlie  aperture  in  all. 

I  am  not  acquainted  with  any  species  of  JEnnea  nearly  allied  to  this 

species.  In  form,  the  Sikkim  and  Kliasi  E.  stenopylis  shows  some  resem- 
blance ;  but  that  shell  is  strongly  costulate,  and  its  curious  aperture,  with 

the  posterior  portion  almost  cut  off  and  forming  a  semi-detached  tube,  shows 
the  species  to  be  merely  an  ovate  form  of  the  Himalayan  and  Burmese 

group,  comprising  1],  vara,  E.  hlanfordiana,  and  E.  cylinch-elloidea. 

*  It  is  too  broad  in  figure  17,  and  the  shape  is  incorrect.  The  teeth,  however,  are 
nenrl)'  correct. 

t  Erroneously  represented  aa  double  iu  tig.  17  on  the  accompanying  plate. 
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22.  Ennea  beddomei,  sp.  nov. 

Testa  rimata,  sxibcylindraceo-twrita,  cereo-alhida,  nitida,  confertim 
vertical itei'  costulata,  costulis  in  anfractu  ultimo  plus  minusve  ohsoletis. 
Spira  elongata,  sursum  attenuata,  apice  ohtuso,  suturd  impressd.  Anfr.  6, 
convexi,  ultimus  antice  ad  aperturam  vix  ascendens.  Aperturn  fere  verti- 
calis,  semielliptica,  lamellis  duohus  validis  parietalihus,  una  anteriore  dex- 
trali  intrante  intus  tortd,  alia  profunda  sinistrali  subcolumellari  incurvd, 
deiitihusque  lamelliformihus  minorihm  duohus  vel  trihus  profundis  palaia- 
libus  coarctata.  Peristoma  alhidum,  expansum,  2^ostice  juxta  angiilun 

leviter  sinuatum,  marginihus  callo  lamellifero  junctis.  Long.  3-|,  diam. 
ap.  long,  f  mm. 

Hab,  In  montibus  '  Sivagiri'  dictis  (Tiiiiievelley)  Indiie  meridionalis 
(zT.  Beddome). 

Shell  rimate,  subcylindrically  turreted,  pale  yellowish  white,  polished, 
with  close  vertical  ribbing  on  all  the  whorls,  the  ribs  being  more  or  less 
flattened  and  obsolete  on  the  last.  Spire  elongate,  becoming  more  slender 
above,  apex  blunt,  suture  impressed.  Whorls  6,  convex,  the  last  scarcely 
ascending  in  front  at  the  mouth.  Aperture  nearly  vertical,  semi-elliptical, 
with  two  strong  re-entering  parietal  lamellse — one  of  them  in  front  to  the 
right  near  the  angle  of  the  mouth,  slightly  twisted  inside,  the  other  to  the 
left  near  the  columellar  margin,  commencing  at  a  distance  within  the 
mouth,  and  curved  ;  there  are  also  two  or  three  small  depressed  lamelliform 
palatal  teeth  ;  but  they  are  seen  with  difficulty  from  the  front.  Peristome 
white,  expanded,  the  margins  united  by  a  callus  bearing  the  parietal  folds, 

the  right  margin  curved  back  near  the  angle.  Length  0'15,  diam.  0  05, 
length  of  aperture  0'025  inch. 

I  have  named  this  shell  after  the  discoverer  instead  of  adopting  the  term 
he  had  given  to  it  in  MS.,  as  the  latter  might  be  objected  to  and  changed. 
I  have  no  specimen  myself  at  present,  but  there  are  four  in  the  British 
Museum.  The  form  is  peculiarly  distinguished  by  the  absence  of  any 
teeth  in  the  peristome  itself,  although  there  are  two  or  three  at  a  little 
distance  inside  tlie  aperture,  and  two  folds  on  the  callus  joining  the  margins 
of  the  lip.    In  general  form  there  is  some  resemblance  to  E.  exilis. 

23.  Ennea  canaeica,  Beddome,  MS. 

Testa  rimata,  turrita,  albida,  solidula,  confertim  verticaliter  costata. 
Spira  sub  regular  iter  attenuata,  apice  obtuso,  suturd  profundiusculd.  Anfr. 
5i,  convexi,  infra  saturam  inflati,  gradatim  crescentes,  ultimus  antice  vix 
ascendens.  Apertura  subrotunda,  superne  iruncata,  lamella  validd  parie- 
tali  intrante  subtortd, partem  posteriorem  aperturae  fere  discernente,  alidque 
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cohmellari  profuncld,  vix  in  f mice  conxincuA,  coarctata  ;  dentihus  palatal i- 
hus  in  peristomate  nulUs.  Peristoma  continuum,  longe  adnatum,  album, 
incrassato-patens,  undiqice  expansum,  intus  granulatum,  margine  cohmel- 

lari angulatim  incisum,  basali  lato,  dextrali  intus  juxta  lamellam  parieta- 
lem  breviter projiciente,  angulum  versus  leviter  retro-sinuatum.  Long.  3|-, 
diani.  2,  ap.  intus  |-  mm.  alta. 

Hab.  In  proviucia  '  South  Canara'  ad  latus  occidentale  Indise  meri- 
dionalis  (If.  Beddome). 

Shell  rimate,  turreted,  white  (fresher  specimens  are  probably  yellowish 
white  and  polished),  all  the  whorls  ornamented  with  close  vertical  ribs. 
Spire  almost  regularly  attenuate,  apex  blunt,  suture  rather  deep.  Whorls 
6^,  convex,  swollen,  and  projecting  beneath  the  suture,  increasing  in  size 
by  degrees,  the  last  not  ascending  near  the  mouth.  Aperture  nearly  round, 
except  above,  with  one  strongly  developed  parietal  lamella,  commencing 

in  the  front  and  re-entering  deej^ly,  a  little  twisted  within,  and  so  large 
as  almost  to  cut  off  the  upper  left  or  posterior  portion  of  the  aperture  ; 
another  smaller,  deep-seated  columellar  fold  is  scarcely  discernible  from  the 
mouth  ;  no  palatal  teeth.  Peristome  continuous,  attached  for  a  considera- 

ble distance  to  the  last  whorl,  white,  thickened,  broadly  expanded,  granulate 
inside  ;  the  columellar  margin  with  an  angular  incision,  the  basal  margin 
broader  than  the  others,  right  margin  curved  back  near  the  angle,  and 

having  a  blunt  projecting  tooth-like  process  inside,  opposite  the  parietal 

fold.    Length  0"15,  diameter  O'OB,  length  of  aperture  within  0.025  inch. 
The  above  description  is  taken  from  the  only  specimen  I  have  ever 

seen,  which  is  in  the  British  Museum.  The  shell  is  remarkable  for  its 

peculiarly  shaped  whorls,  each  of  which  is  suddenly  swollen  below  the 
suture,  so  as  to  give  almost  a  step-like  appearance  to  the  spire.  The  round- 

ed mouth,  too,  with  the  broadly  expanded  peristome  is  quite  different  from 
that  of  any  other  Indian  form  of  the  genus.  Perhajjs  the  Khasi-Hill 
Ennea  vara  is  as  closely  connected  as  any  of  the  South-Indian  forms, 

though  there  is  but  little  i-esemblance  between  it  and  the  present  species, 
except  such  as  is  due  to  both  being  strongly  ribbed,  and  to  the  manner  in 
which  the  posterior  or  upper  right-hand  corner  of  the  mouth  is  almost 
isolated  by  the  strong  parietal  lamella  and  a  projection  from  the  inner 
margin  of  the  peristome. 

24).    Helix  calpis. 

Bens.,  Ann.  &  Mag.  Nat.  Hist.  sor.  3,  vol.  iii,  p.  2G8.— Pfr.,  Mon.  Hel.  v.  p.  64.  
Hanlcy,  Conch.  Ind.  pi.  xvi.  fig.  8. 

Macrochlamijx  calpis,  Thpobakl,  Cat.  Land  Freshwater  Shells  Brit.  Ind.  p.  19. 
?  Nanina  (Jilicrocrjstis)  ca/jjis,  Ncvill,  Haud-Iist  Moll.  lud.  Mus.  pt.  i.  p.  38. 
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This  species  was  described  from  specimens  collected  by  myself  in  1856. 
I  had  but  an  imperfect  knowledge  of  land  mollusks  at  the  time,  or  I  should, 

I  think,  have  seen  at  once,  as  I  did  some  years  afterwards,  when  re-examin- 
ing my  collections,  that  the  shells  were  all  young  specimens  of  Rapliaulus 

{JStreptaulus)  blanfordi.  I  had  altogether  a  considerable  number  of  speci- 
mens of  the  supposed  caT^:)^*  ;  of  these  four  were  sent  to  England, 

and  were  examined  by  Mr.  Benson  ;  and  it  is  manifest,  from  his  descrip- 
tion, tliat  there  was  no  difference  between  his  exam^iles  and  mine.  In  some 

of  the  latter  I  found  the  operculum  still  remaining. 

In  Mr.  Nevill's  Hand-list  of  MoUusca  in  the  Indian  Museum,  Calcutta 
{I.  c),  specimens  of  Nanina  calpis  from  the  Naga  and  Khasi  hills  ai'e 
included.  Streptaulus  blanfordi  has  been  found  in  Sikkim,  and  in  the 
Dafla  hills,  east  of  Bhutan  ;  and  I  learn  from  Col.  Godwin- Austen  that  he 
obtained  a  specimen  from  Brahmakiind  at  the  head  of  the  Assam  valley  ; 
but,  as  no  example  of  the  shell  is  known  to  have  been  found  in  the  liill- 
ranges  south  of  Assam,  I  think  the  specimens  in  the  Indian  Museum  must 
be  something  different  from  the  form  described  as  Helix  calpis  by  Mr. 
Benson. 

25.  Spieactjlum  tratancoricuit,  Beddome,  MS.,  Plate  III,  Fig.  6. 

Testa  late  umbilicata,  depresso-turbinata,  in  exemplo  vetusto  adhuc 
detecto  Icevis,  albescens  {junior  forsan  epidermide  induta,  colorafaque). 
Spira  elevata,  depresso-conica,  suturd  profundd,  apice  acuta.  Anfr.  4|-, 
rotundati,  ultimus  cglinJraceus,  aperturam  versus  descendens  atque  breviter 
solutus,  3  mill,  pone  aperturam  tubulo  longiusculo  antrorsum  directo,  anfrac- 
tum penultimum  tangente,  munitus.  Apcrtura  diagonalis,  circularis  ;  peris- 

toma duplex,  internum  breviter  porrectum,  superne  sinistrorsum  leviter 
sinuat.um,  externum  expansum,  atque,  nisi  ad  marginem  sinistrum,  undula- 
tum.  Operculum  extus  fere  planum',  marginibus  anfractuum  exteriorum 

liberis,  intus  concavum.  Diam.  maj.  12J,  min.  10-|,  axis  7,  diam.  apert. 
b\  mill. 

Hab.  In  montibus  Travancoricis  baud  procul  a  Tinnevelly  {TI. 
Beddome). 

Shell  broadly  umbilicate,  depressedly  turbinate,  and,  in  the  single  aged 
specimen  found,  decorticated,  whitish  and  smooth  throughout.  Traces  of 
a  brown  epidermis  remain  around  the  umbilicus,  and  younger  specimens 
are  probably  brown  in  colour,  and  perhaps  ornamented  with  coloured  bands, 
like  otlier  species  of  the  genus.  Spire  raised,  depressedly  conical,  suture 
deep,  apex  acute.  Wiiorls  44,  rounded  ;  the  last  cylindrical,  descending,  and 
free  near  the  aperture,  and  provided  above,  about  tliree  millimetres  beiiind 
the  mouth,  with  a  rather  elongate  tube,  which  projects  lorward,  and  is  in 
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contact  with  the  penultimate  whorl  throughout.  The  tube  appears  broken 
at  the  end,  and  may  have  been  even  longer  originally  ;  the  anterior  termi- 

nation in  the  specimen  is  in  a  line  with  the  oblique  peristome  of  the  shell. 
Aperture  diagonal,  circular  ;  peristome  double,  inner  lip  sharp,  not  project- 

ing much,  curved  backwards  near  the  penultimate  whorl ;  outer  peristome 
expanded,  and  wavy  above  externally  and  below,  straight  and  somewhat 
narrower  on  the  left  margin.  Operculum  nearly  flat  externally,  concave 
within  ;  the  outer  margins  of  the  whorls  free  and  lamellar,  except  towards 
the  middle  ;  the  circumference  surrounded  by  several  fine  raised  lines,  the 

edges  of  the  outermost  whorls.  Major  diameter  0'5  inch,  minor  0'42, 
axis  0'3,  diameter  of  the  mouth  0'23. 

This  species  differs  from  all  others  of  the  genus  by  its  higher  spire, 
and  by  the  combination  of  the  mouth  being  free  and  the  sutural  tube  being 
directed  forwards  and  attached  to  the  last  whorl.  The  solitary  specimen 
obtained  was  procured  at  a  considerable  elevation,  4000  or  5000  feet,  ia 
the  hills  between  Travancore  and  Tinnevelly,  not  far  from  Cape  Comoria. 

26.    Catatjltjs  costxjlattjs,  sp.  nov.,  Plate  III,  Fig.  7. 

Testa  subperforata,  siihovato-turrita,  solida,  suisinuate  costulata,  palli- 
de  straminea.  Spira  convexo-iurrita,  apice  ohtusmsculo,  suturd  valde  im- 
pressa.  Anfr.  1\,  convexi,  ultimns  arctius  convolutus,  antice  porrectus 

fere  solutus,  carina  hasali  validd,  compressd,  costulata,  antice  dilatatd  muni- 
tus  ;  periomphalo  mediocri,  costulato.  Apertura  suhcirciilaris,  fere  verti- 
calis,  canali  ad  latus  sinistrum  marginis  hasalis  patente,  ore  suhohliquo, 

suhtus  spectante.  Peristoma  album,  incrassato-expansum,  revolutum,  postice 
dextrorsim  atque  antice  sinistrorswn  ad  canalem  hasalem  productum,  mar- 
gine  columellari  angustiore,  cum  aovfractii,  penult imo  hreviter  juncto .  Long. 

16,  diam.  (perist.  incl.)  5,  diam.  min,  5-|,  apert.  intus  3  mm. 

Has.  In  moutibus  '  Tinnevelly  Ghats'  dictis  India  meridionalis, 
{S.  Beddome). 

Shell  subperforate,  subovately  turreted,  solid,  rather  coarsely  and  sub- 
sinuately  costulated,  of  a  pale  straw-colour.  Spire  turreted,  with  convex 
sides,  apex  rather  obtuse,  sutures  well  impressed.  Whorls  7^-,  convex,  the 
last  more  closely  wound  than  the  penultimate,  to  which  it  is  scarcely  attach- 

ed just  behind  the  mouth  ;  the  basal  keel  compressed,  costulate,  dilated  iu 
front ;  the  space  inside  the  keel  and  around  the  umbilicus  is  of  moderate 
size  and  ribbed.  Aperture  nearly  circular  and  subvertical,  with  the  opening  of 
the  basal  canal  on  the  left  side  of  the  base,  and  not  quite  in  the  same  plane 
as  the  aperture,  but  turned  rather  downwards.  Peristome  white,  thickened, 
expanded,  and  turned  back,  produced  above  to  the  right  of  the  penultimate 
whorl  and  below  around  the  canal,  narrow  on  the  columellar  margin,  and 

28 



214         W.  T.  Bhinford — Contributions  to  Indian  Malacology.      [No.  4, 

ouly  united  for  a  short  distance  with  the  penultimate  whorl.  Length  0'65 
inch,  breadth  (including  the  peristome)  0  25,  minor  diameter  from  front 

to  back  0  23,  width  of  aperture  inside  0'13. 
This  species  of  Oataulus,  the  third  hitherto  obtained  from  the  hills  of 

Southern  India,  is  distinguished  from  all  other  known  forms  of  the  genus 
by  its  comparatively  coarse  ribbing  across  the  whorls.  In  other  respects, 
it  closely  approaches  C.  caleadensis,  Bedd.  (J.  A.  S.  B  ,  1869,  xxxviii.  pt. 
2,  p.  137,  pi.  xvi.  fig.  8),  having  a  similarly  shaped  spire,  aperture,  and 
basal  channel.  I  have  only  seen  one  specimen  of  O.  costulatus  ;  this  differs 
from  C.  caleadensis  not  only  in  having  stronger  sculpture,  but  also  in  being 
rather  shorter  and  in  having  one  whorl  less  in  the  spire.  The  colour  of 
O.  costulatus  also  is  paler  than  that  of  the  Calcad  shell,  and  the  lip  of  the 
aperture  is  white. 

Like  the  other  Southern-Indian  forms,  C.  caleadensis,  G.  recurvatus, 
and  the  species  hereafter  described,  G,  costulatus  has  the  canal  a  little  to 
the  left  of  the  lowest  portion  of  the  aperture,  or  nearer  to  the  umbilicus  than 
to  the  outer  margin.  In  most  Ceylonese  species  of  the  genus,  the  canal  is 

nearly  at  the  lowest  portion  of  the  mouth.*  I  find  that  in  G.  tortuosus 
the  position  of  the  canal  is  precisely  as  in  G.  caleadensis  and  G.  costulatus 
(in  G.  recurvatus,  the  sinistral  position  of  the  canal  is  much  more  marked). 

27.    Cataultts  albescens,  sp.  nov. 

Testa  suiperforata,  subovato-tim'ita,  tenuiuseula,  alhido-cornea,  sulsi- 
nuate  costulato -striata.  Spira  turrita,  lateribus  convexis,  apice  obtusius- 
cido,  suturd  valde  impressd.  Anfr.1,  convexi,  ullimus  aretiris  convolutus, 
antice  porrectus,  fere  solutus,  vix  deseendens,  carina  basali  transversim 
striata,  postice  obsoletd,  antice  validd,juxta  aperturam  dilatatd  munitus  ; 
periompJialo  medioeri,  plicato-striato.  Apertura  subcircularis,  fere  vertica- 
lis,  canali  ad  latus  sinistrum  marginis  basalis patente,  ore  antice  spectante. 

Peristoma  album,  incrassato-reflexum,  postice  et  ad  canalem  basalem produc- 
tuni,  margine  columellari  angudiore,  cum  anfractu  penultimo  breviter  junc- 
turn.    Long.  13,  diam.  maj.       min.       apert.  diam.  intus  vix  3  mm. 

Hab.    In  montibus  Travancoricis  baud  procul  ab  urbe  Trevandrum, 

Shell  subperforate,  subovately  turreted,  rather  thin,  whitish  horny, 
rather  sinuately  and  costulately  striated.  Spire  turreted,  with  the  sides 
convex,  apex  obtuse,  suture  much  impressed.  Whorls  7,  convex,  the  last 
more  closely  wound  than  the  penultimate,  to  which  it  is  but  slightly  attach- 

ed just  behind  the  mouth.  Basal  keel  transversely  striated,  subobsolete  on 

the  body-whorl  near  the  junction  of  the  peristome,  becoming  stronger  in 

*  It  is  slightly  to  the  left  in  C.  ̂;yrrt!);«'(?«!;?/.s,  C.  curyircma,  and  C.  ausicniamts  ; 
basal  in  the  smaller  forms,  like  C.  tcmplcmanni  and  C.  Jaynrdi. 
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front  and  dilated  near  the  mouth  ;  the  space  inside  the  keel  and  around  the 
umbilicus  is  of  moderate  size  and  plicately  striated.  Aperture  nearly  circu- 

lar and  subvertical,  with  the  opening  of  the  basal  canal  to  the  left  of  the 

base,  and  in  nearly  the  same  plane  as  the  apertui'e.  Peristome  white, 
thickened,  expanded  and  turned  back,  produced  slightly  above  to  the  right 
of  the  penultimate  whorl,  and  to  a  greater  extent  below  at  the  mouth  of 
the  canal ;  columellar  margin  a  little  narrower,  joined  for  a  short  distance 

only  to  the  penultimate  whorl.  Length  0'53,  major  diameter  0'22,  minor 
0'18  ;  breadth  of  the  aperture  within  0'12  inch. 

This  is  the  smallest  form  yet  obtained  of  the  peculiar  group  of  Sou- 
thern-Indian Oatauli.  I  received  three  specimens  some  years  ago  from 

Mr.  Theobald,  who  supposed  them  to  be  G.  caloadensis.  Mr.  Theobald,  I 
believe,  procured  them  from  Mr.  F.  W.  Bourdillon,  who  obtained  them  near 
Mynall,  on  the  hills  east  of  Trevandrum.  This  shell  is,  I  think,  mentioned 
as  Cataulus  calcadensis  by  Mr.  Theobald  in  hia  description  of  Mr.  Bourdil- 

lon's  shells  (J.  A.  S.  B.,  1876,  xlv.  p.  185).  The  present  sjjecies,  however, 
has  one  whorl  less,  and  is  a  much  smaller  shell,  with  proportionately  shorter 
whorls,  the  sculpture  is  less  close  and  distinct,  the  colour  whitish  instead 

of  golden  brown,  the  basal  keel  less  developed,  and  its  opening  is  in  the 
same  plane  as  the  aperture,  instead  of  being  turned  downwards,  &c.  From 
C.  costiolatus,  the  present  form  is  chiefly  distinguished  by  its  much  finer 
sculpture  and  by  the  characters  of  the  basal  keel. 

28.     CATAtTLUS  CALCADENSIS. 

The  original  specimens  of  this  species  described  by  me  in  1869  (J.  A. 
S.  B.,  xxxviii.  pt.  2,  j).  137)  were  bleached  and  chalky.  Subsequently,  Col. 
Beddome,  who  discovered  and  named  this  very  interesting  form  of  Cataulus, 

procured  fresh  living  specimens  of  a  golden-brown  coloui',  with  the  aperture 
of  the  same  tint  as  the  shell.*  The  peristome  in  these  specimens  is  not 
free  from  the  last  whorl.  The  operculum  is  normal,  and  precisely  similar 
to  that  of  Ceylonese  species  of  the  genus. 

The  specimens  described  by  Mr.  Theobald  as  Sapalus  travanlcoricus-^ 
are,  I  am  satisfied,  immature  shells,  and  I  believe  them  to  be  the  young  of 
this,  of  G.  albescens,  or  of  some  nearly  allied  species  of  Cataulus.  Mr. 
Theobald  states  that  the  types  of  his  supposed  Hapalus  differ  from  the 
young  of  Cataulus  calcadensis,  i.  e.,  C.  albescens,  but  he  omits  to  point  out 
the  distinction.    I  had  an  opportunity  of  examining  the  types,  which  were 

*  I  have  not  seen  specimens  of  the  olive  colour  represented  in  the  '  Conchologia 
Indica,'  jjI.  cvi,  fig-.  10. 

t  J.  A.  S.  B.  1876,  xlv.  pt.  2,  p.  186,  pi.  xiv.  fig.  5.  The  name  should,  in  any 
case,  bo  Latinized  as  travaiicoricus.  There  is  no  such  place  as  Travankor,  the  euaiuion 

English  uamo  Travancoro  heiug  a  corruption  oi'  the  real  name. 
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shown  to  me  by  Mr.  Theobald,  and  I  told  him  my  views  on  the  subject, 
but  he  did  not  agree  with  me. 

I  have  recently  examined  the  specimen  of  O.  tortuosus  (two  in  num- 
ber) at  the  British  Museum,  and  find  the  views  I  expressed  several  years 

since  (J.  A.  S.  B.,  1869,  xxxviii.  pt.  2,  p.  138)  as  to  its  alliance  to  0.  cal- 
cadensis  fully  confirmed.  In  form,  C.  tortuosus,  G.  calcadensis,  G.  costula- 
tus,  and  G.  albescens  are  closely  allied,  all  being  much  more  ovate  than  any 
of  the  other  species  of  the  genus.  The  sculpture  on  C.  tortuosus  is  much 
finer  than  on  G.  calcadensis,  or  even  than  on  G.  albescens.  The  discovery 
of  two  additional  forms  of  this  section  of  the  genus  in  the  hills  of  Southern 
India,  and  the  absence  of  the  genus  from  the  collections  hitherto  made  in 
the  Nicobar  Islands,  tend  to  support  the  probability  that  G.  tortuosus  is 
also  in  reality  a  Southern-Indian  form.  Not  a  single  Gataulus  has  hitherto 
been  discovered  in  the  Andaman  Islands,  in  any  of  the  countries  to  the  east 
of  the  Bay  of  Bengal,  or  in  the  Malay  Islands,  so  that  the  existence  of  the 
genus  in  the  Nicobar  Islands  is  extremely  improbable. 

29.    Eealia  (Omphaioteopis)  andeesoni,  sp.  nov.,  Plate  II,  Fig.  18. 

Testa  perforata,  ovato-conica,  tenuiuscula,  rufescenti-fulva,  Icevigata, 
parum  nitida,  obliqtie  striatula.  Spira  conica,  lateribtis  suhrectis,  apice 

acuto,  siiturd  leviter  impiressd.  Anfr.  7,  planiusculi ;  tiltimus  ad  peri- 
plieriam  capillaceo-carinatus,  subtus  convexus,  Icevigatus,  radiatim  striatwlus, 
carina  circmiunibilicari  ohtusd,  fere  obsoletd  instructus.  Apertura  ovata, 
obliqua,  fere  diagonalis,  spiram  altitudine  liaud  cBqtians.  Feristoma  obtu- 
suin,  marginibus  subconniventibus,  callo  tenui  junctis,  externo  recto,  basali 
expansiusculo,  columellari  subtus  expanso,  juxta  perforationem  emarginato, 

angulatim  inciso,    Opcrc.  ?    Long.  7,  diam.  vix  5;  ap.  long.  3|^,  lat.  2|-  mm. 
Hab.    In  iusulis  Andamanicis  {J.  Anderson). 

Shell  perforate,  ovately  conical,  thin,  reddish  brown  in  colour,  smooth, 
not  polished,  obliquely  striated.  Spire  conical,  with  sides  nearly  straight, 
apex  acute,  suture  slightly  impressed.  Whorls  7,  rather  flat ;  the  last  with 

a  hair-like  keel  at  the  periphery  (the  keel  sometimes  appearing  on  the 
upper  whorls  just  above  the  suture),  convex,  smooth,  and  radiately  striated 
below,  and  furnished  with  an  obtuse,  subobsolete  keel  around  the  umbili- 

cus, the  space  inside  the  umbilical  keel  being  smooth,  not  ribbed.  Aperture 
ovate,  oblique,  nearly  diagonal,  a  little  shorter  than  the  spire.  Peristome 
obtuse,  the  margins  approaching  each  other,  and  joined  by  a  thin  callus; 
outer  edge  straight,  basal  expanded,  coluraellar  expanded  below,  but  emargi- 

nate  and  cut  away  into  a  re-entering  angle  near  the  perforation.  Length 

0  29,  diameter  019  ;  length  of  aperture  0'13,  breadth  Oil  inch. 
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This  species  closely  resembles  It.  (O.)  riibens  of  Mauritius  in  form, 
but  differs  in  sculpture,  the  shape  of  the  Avhorls,  &c.  The  umbilical  keel 
is  but  faintly  marked.  Several  specimens  were  procured  about  ten  years 
ago  by  Dr.  J.  Anderson,  Superintendent  of  the  Indian  Museum,  to  whom 
I  am  indebted  for  the  types.  They  were  obtained,  I  believe,  at  some  dis- 

tance from  the  coast. 

30.    Eealia  pallida,  sp.  nov.,  Plate  II,  Fig.  19. 

Testa  perforata,  ovato-conica,  tenuis,  a  JiiJo-cornea,  Imvigata,  nitiditla, 
vix  verticalife)-  striatula.  Spira  conica,  apice  acuto,  suturd  impressd. 
Afiifr.  6,  convexiusculi  ;  tdtimus  ad  periplieriam  atque  subtiis  rotundatus, 
circa  perforationem  radiatim  striatus.  Apertura  fere  verticalis,  ovata, 

spiiram  altitudine  Jiaud  cequans.  'Peristoma  tenue,  marginihus  siibconniven- 
tibus,  callo  teniu  junctis,  externa  recto,  coluinellari  expansiusculo.  Operc? 
Long.       diam.  3;  ap.  long  vix  2,  lat.  1|  mm. 

Hab.    In  insulis  Andamanieis  cum  prsecedente  (J".  Anderson). 

Shell  perforate,  ovately  conical,  thin,  whitish  horny,  smooth,  moder- 
ately polished,  with  faint  subobsolete  vertical  striation.  (There  is  also, 

beneath  the  lens,  a  faint  indication  of  minute  spiral  striation,  but  I  am  not 
sure  that  this  is  not  an  individual  peculiarity.)  Spire  conical,  apex  acute, 
suture  impressed.  Whorls  6,  slightly  convex,  the  last  rounded  at  the  peri- 

phery and  below,  radiately  striated  around  the  perforation.  Aperture  near- 
ly vertical,  ovate,  shorter  than  spire.  Peristome  thin,  margins  approaching 

each  other,  joined  by  a  thin  callus ;  the  outer  lip  simple,  the  columellar 

slightly  expanded.  Length  017,  diameter  0  12,  length  of  aperture  0'075, 
breadth  0  06  inch. 

I  have  but  a  single  specimen  of  this  species,  which  wants  both  the 
keels  of  the  last  species,  and  differs  besides  in  size,  colour,  and  sculpture. 
The  specimen  is  perhaps  not  quite  adult,  but  there  can,  I  think,  be  no 
question  of  its  being  a  peculiar  form. 

Neither  of  the  two  species  above  described  can  be  confounded  with  the 
globose  B.  (O.)  distermina  (Benson,  Ann.  &  Mag.  N.  H.  Dec.  1863;  Pfeif., 
Mon.  Pneum.  Suppl.  ii.  p.  178)  with  its  costulate  striation  near  the  suture 

and  inside  the  umbilicus,  its  rounded  whorls,  and  its  aperture  equal  in 

length  to  the  spire.  A  glance  at  the  figure  of  this  shell  in  the  '  Concholo- 

gia  Indica,'  pi.  clxv.  fig.  10,  will  suffice  to  show  how  different  it  is  from 
eithev  H.  a}iderso7ii  or  H.  pallida.  Even  if,  as  is  possible,  Benson's  type 
was  a  young  shell,  it  was  manifestly  a  very  distinct  species,  and  the  adult 

■would  probably  resemble  Bealia  {Omphalotropis)  globosa  of  Mauritius  in 
shape. 
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31.  Realia  decitssata,  sp.  nov. 

Testa  perforata,  ovato-conica,  tenuiuscula,  striis  ohliquis  incrementi, 
aliisque  spiralihus,  minutis,  suhlente  suhtilissime  decussata,  in  anfractihus 
superiorihus,  nisi  duohus  mpremis,  undique,  atque  in  inferiorihus  et  supra 
et  infra  suturani  costulaio-striata,  padlide  rufescentifulva,  anfractu  ultimo 
cingulo  pallido  circimdato.  Spira  conica,  apice  acuto,  sutura  impressd- 
Anfr.  6,  convexi  ;  ultimus  ad peripJieriam  rotundatus,  subtus  convexiis,  ra- 
diatim  striatus,  in  umlilico  costulafo-striatus,  lined  impressd  lasali  in  loco 
carin<s  circum  uinhilicum  instructus.  Apertura  oiliqua,  rotimdato-ovata,  ^ 
longitudinis  suhccquans.  Peristoma  tenue,  marginihus  suhconniventilius, 
callo  tenui  junctis,  externo  hasalique  rectis,  columellari  subtus  expansiusctdo, 

juxta  perforationem  retrosinuato.  Operc.  ?  Long.  3f ,  diam.  2f ;  ap.  long. 
If,  lat.  \\  mm. 

Hab.    Cum  prfficedeutibus  in  iusulis  Andamanicis  {J,  Anderson'). 

Shell  perforate,  ovatelj  conical,  rather  thin,  finely  marked  with  oblique 
strise  of  growth  and  minute  decussating  spiral  lines  (only  visible  beneath 

the  lens),  costulately  striated  on  the  upper  whorls  (except  the  two  upper- 
most) and  close  to  the  suture  on  the  lower  whorls,  pale  rufescent  brown, 

with  a  pale  band  round  the  body  whorl.  Spire  conical,  apex  sharp,  suture 
impressed.  Whorls  6,  convex  ;  the  last  rounded  at  the  peripheiy  and  be- 

low, radiately  striated  beneath,  more  strongly  in  the  umbilicus,  and  having 
an  impressed  line  at  the  base  around  the  umbilicus  in  the  place  of  a  keel. 

Aperture  oblique,  oval,  but  little  higher  than  broad,  about  -f-  of  the  length. 
Peristome  thin,  the  margins  approaching  each  other  and  united  by  a  thin 
callus  ;  tlie  outer  and  basal  edges  simple,  columellar  margin  slightly  expanded 
below,  curved  back  into  a  shallow  re-entering  sinus  close  to  the  perforation. 

Length  015,  diameter  0*11 ;  length  of  aperture  0  07,  breadth  0  06  inch. 
This  shell  is  distinguished  by  its  fine  decussated  striation.  I  have  but 

a  single  specimen,  received  from  Dr.  J.  Anderson,  with  the  othci-s.  Un- 
fortunately no  figure  has  been  given,  as  I  did  not  observe  the  distinction 

until  after  the  accompanying  plate  had  been  drawn.  Independently  of 
sculpture,  the  species  may  be  distinguished  from  O.  disterniina  by  its  less 
globose  form,  and  by  the  absence  of  the  keel  around  the  perijAery  ;  from 
R.  andersoni  by  its  much  smaller  size,  more  rounded  whoiis,  and  by  the 
absence  of  the  keel;  and  from  i2.  by  rounder  whorls,  by  colour,  and 
by  its  rather  more  turreted  form. 

There  is  thus  evidence  of  four  different  forms  of  Realia  in  the  An- 

daman Islands.  The  genus  is  absolutely  unknown  in  either  India  or 

Eurma,  the  species  of  Omphalotropis  (O.  aurantiaca)  once  reported  from 
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Pondicherry  being  really  from  the  island  of  Mauritius  ;*  and  it  is  uncertain 
that  the  forms  reported  from  Cochin  China,  Siam,  and  Singapore  are  not 
Assiminece.  It  is  remarkable  that  the  genus  is  almost  entirely  insular  in  its 

known  distribution,  and  that  it  is  especially  common  in  the  Mascarene 
Islands  and  in  Polynesia. 

32.  Paludomus  teavancorica,  Beddome,  MS.,  Plate  II,  fig.  22. 

Testa  imperforata,  ovato-conica,  solidula,  epidermide  fused  induta,  siib 
epiderinide  alhida,  fasciis  fusco-purpureis  flexuosis  verticalibus  ornata, 
costis  spiralihus  suhconfertis  circumdata,  interspatiis  glabris,  striis  incre- 
menti  inconspicuis.  Spira  conica,  suhturrita,  a^nce  eroso,  suturd  impressd. 
Anfr.  superst.  3,  convexi,  ultimus  dimidium  testes  superans.  Aperfura  sub- 
verticalis,  ovata,  postice  angulata,  intiis  ccerulescenti-albida,  strig  is  flexuosis 
confertis  conspicuis.  Peristoma  rectum,  margine  externo  acuto,  colimellari 
hasaliqiie  albis,  intus  incrassatis,  dilatatis.  Operc.  normaJe.  Diam  maj, 
16,  min.  13^,  alt.  23  mm.  {apice  noii  eroso  ad  25)  ;  apert.  12  mm.  longa^ 
9  lata. 

Hab.    Iu  Travancore  {H.  Beddome). 

Shell  imperforate,  ovately  conical,  rather  thick,  covered  with  a  dark- 
brown  epidermis  ;  beneath  the  e2:>idermis  white,  with  narrow  vertical,  very 
wavy  dark  purple  stripes  ;  all  the  whorls  spirally  ribbed,  the  ribs  rather 
close  together,  with  the  interspaces  smooth,  the  strife  of  growth  being 
inconspicuous.  Spire  conical,  apex  eroded  (doubtless  acute  when  perfect), 
suture  impressed.  Whorls  remaining  3  (probably  in  the  perfect  shell  5  or 
6),  convex,  the  last  exceeding  half  the  length  of  the  shell.  Aperture  nearly 
vertical,  ovate,  angulate  at  the  posterior  extremity,  bluish  white,  with  cou- 
spicuous,  close,  vertical,  wavy,  deep  purple  bands  within  ;  peristome  in  one 
plane,  the  external  margin  sharp,  the  columellar  and  basal  margins  white, 
thickened  within,  and  dilated.  Operculum  normal.  Major  diameter  0  65 

inch,  minor  0'52,  height  (apex  wanting)  0'9  (when  perfect  about  an  inch)  ; 
ajDcrture  0'5  high,  0'36  broad. 

In  a  young  specimen  of  P.  travancorica,  there  appears  to  be  a  ten- 
dency to  the  development  of  minor  parallel  ribs  between  those  forming  the 

spiral  sculpture,  and  the  latter  are  rather  closer  together  near  the  suture. 

•  Sco  Benson,  A.  M.  N.  H.  Sept.  1851,  Ser.  II,  Vol.  8.  p.  194.— Nevill,  Handlist 
Moll.  I.  M.  pt.  i,  p.  320.  Hanley,  Conch.  Ind.  Systematic  list  of  Species,  p.  xiii,  note  1, 
■whilst  pointing  out  that  the  species  is  not  Indian,  states  that  it  occurs  in  the  Isle  of 
Bourhon.  As  he  does  not  give  his  authority,  the  name  of  the  island  may  have  been 
inserted  by  mistake  for  that  of  Mauritius,  but  it  is  possible  that  the  form  occurs,  like 
0.  rubciis  and  two  or  three  other  species,  in  both  islands. 
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TLis  fine  and  well-marked  from  of  Paludomus  was  procured  by  Colonel 
Beddome  in  streams  traversing  the  plains  between  Trevandrum  and  the 
foot  of  the  Aghastyamali  hill. 

So  far  as  I  am  aware,  none  of  the  forms  of  true  Paludomus  hitherto 
described  from  Southern  India  and  Ceylon  have  the  marked  spiral  sulcation 
of  the  present  species.  There  is,  however,  a  remarkable  resemblance  to 

the  Ceylonese  Philopotamis  sulcata,  the  shell  of  which  is  only  distinguished 
by  wanting  the  conspicuous  coloured  bands  within  the  peristome,  although 
the  operculum  is  very  different.  Perhaps  the  nearest  ally  of  P.  travan- 
corica  is  the  Burmese  F.  regulata  ;  but  that  is  a  less  conical  form,  and  differs 
both  in  sculpture  and  coloration,  as  may  be  seen  by  comparing  the  figure 
of  the  present  species  with  that  of  P.  regulata  in  the  '  Conchologia  Indica' 
(pi.  cviii.  fig.  5).  In  form,  P.  travancorica  has  some  resemblance  to  the 

common  P.  tanjorica*  {Helix  tanshaurica,  Gmelin,  Syst.  Nat.  p.  3655). 
33.     BXTHINIA  ETEZAEDI. 

Testa  anguste  umhilicata,  ovato-conica,  solida,  striis  regularihus  spi- 
raliter  circuindata,  alhido-cornea,  epidemiide  crassd  oUvaced  ohtecta.  Spira 
cottica,  apice  eroso,  suturd  valde  impressd.  Anfr.  superst.  3  {in  testd  In- 

tegra convexi,  ultimus  dimidiam  longittidinis  suhceqiians,  modice  ven- 
tricosus,  suhtus  circa  wiibilicum  angulatim  compressus,  umbilico  conico, 
intus  IcBvigato.  Apertura  sulverticalis  ovata,  antice  atq^ue  postice  suhangu- 
lata  ;  peristoma  simplex,  rectum,  obtusum.  Operculum  normale.  Long.  3f, 
diam.  maj.  3i,  min.  2  mm. ;  apert.  intus  fere  2  longa,  1-|  lata. 

Hab.  Ad  Lanowlee  (Lanaoli)  juxta  .viam  ferratum  inter  Bombay  efc 
Poona  {Q.  Evezard). 

Shell  narrowly  umbilicate,  ovately  conical,  solid,  surrounded  by  regular 

spiral  impressed  lines  rather  close  together,  whitish  horny,  covered  with  an 
olive  epidermis.  Spire  conical,  apex  eroded,  suture  deeply  jimpressed. 

"Whorls  remaining  3  (in  a  perfect  shell  about  4  to  5),  rounded,  the  last 
about  half  the  whole  length,  moderately  ventricose,  angulately  compressed 
at  the  base  around  the  umbilicus,  which  is  conical  and  smooth  inside. 

Aperture  nearly  vertical,  oval,  subangulate  in  front  at  the  base  and  at  the 
posterior  extremity  ;  peristome  simple,  straight,  obtuse  ;  operculum  normal. 

Length  0'15,  major  diameter  0-13,  minor  0  08  inch ;  aperture  within  0-07 
long,  0  05  broad. 

This  peculiar  little  species,  distinguished  by  its  distinct  umbilicus 
from  all  other  Indian  forms,  was  obtained  by  Colonel  G.  Evezard  at  Lanaoli, 
a  station  on  the  railway  from  Bombay  to  Poona,  situated  a  few  miles  east 
of  Khandalla  at  the  top  of  the  Bor-ghat. 

*  I  think  it  is  to  be  regretted  that  Gmelin's  spelling  should  he  adopted  for  this 
Bpecios,  as  the  derivation  of  the  name  is  thereby  rendered  obscure. 
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35.    Cremnoconchtis  faietjanki. 

"  Cremnoconchus  fairbanlci,  Blanford,"  Hanley,  Conch.  Ind.  p.  58,  pi.  cxlvi,  fig.  7. 
I  have  described  the  species  here  attributed  to  me,  and  I  greatly 

doubt  my  being  responsible  for  the  specific  name,  even  in  manuscript.  I 
.  find  amongst  my  collection  a  small  box  of  G.  carinatus,  labelled  G.  fair- 
hanlci,  but  I  cannot  recollect  whence  the  name  was  derived.  The  shell 

figured  in  the  '  Concliologia  Indica'  resembles  (7.  carinatus  in  form,  but 
the  angulation  of  the  last  whorl  is  not  shewn,  and  the-- coloured  bands 
represented  are  not,  so  far  as  I  know,  found  in  that  species. 

The  shell  figured  in  the  same  plate  of  the  '  Concliologia  Indica'  (pi, 
cxlvi,  fig.  10)  as  O.  carinatus,  is  certainly  not  that  species,  but  G.  conicus, 
var.  Some  of  the  references  in  the  letterpress,  p.  58,  to  my  descriptions 
and  figures  of  Gremnoconchus  (J.  A.  S.  B.  1870,  xxxix,  pt.  2,  pp.  10 — 12, 
pi.  3,  figs.  3,  4,  5)  are  incorrect. 

36.     COUBICULA  IRATADICA. 

"  Cor.  iravadica,  Blanf.  MSS."  Hanley,  Concli.  Ind.  p.  62,  pi.  civ,  fig.  8. 
Testa  fere  cBqxdlateralis,  rliomhoideo  ovata,  ventricosa,  solidimcula, 

concentrice  striata  atque  costulis  siihremotis,  interdiim  plus  inimtsve  ohso- 
Ictis,  ornata,  epidermide  olivaced  induta,  intus  violacea  :  latere  antico  ante 
umhones  prominentes  suhliorizontali,  tunc  fere  regulariter  convexo,  postico 
declivi,  oblique  subtricncatulo,  demum  suhangulato,  inargine  ventrali  modice 

arcuato  ;  ligamcnto  postioe  suhito  contracto.  Lat.  10|-  mm.,  long.  9,  crass.  7. 
In  alio  exemplo  long.  \\\,  lat.  8^,  crass.  7. 

Hab.    Ad  Mandelay,  urbem  capitalem  regni  Avse. 

Shell  nearly  sequi valve,  rhomboidally  ovate,  ventricose,  thickish,  con- 
centrically striated  and  ornamented  with  ribs  rather  wide  apart  often  more 

or  less  obsolete.  The  colour  of  the  epidermis  is  olive,  that  of  the  shell 

inside  violet;  Antei'ior  side  nearly  horizontal  in  front  of  the  prominent  um- 
bones,  then  almost  regularly  convex,  the  posterior  side  slopes  away  gently 
at  first,  then  sharply,  almost  as  if  truncated,  and  forms  a  rounded  angle 

■with  the  ventral  margin,  which  is  gently  arcuate.  The  ligament  behind  is 
suddenly  contracted  and  compressed,  the  hindermost  portion,  about  a  quarter 
of  the  length  being  very  much  smaller  than  the  rest. 

Dimensions  of  one  specimen  : — length  0'12  inch,  breadth  from  um- 
boncs  to  ventral  margin  0'36,  thickness  0  28  ;  of  another  much  longer 
shell,  the  same  measurements  are  0'46,  0'34,  and  0'28  inch. 

It  is  very  possible  that  this  may  not  be  separable  from  some  of  the 
numerous  other  forms  of  tlie  genus,  but  I  can  find  none  precisely  agreeing. 
The  form  is  more  ventricose  and  the  umboncs  more  prominent  than  in  most 

29 
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Indian  CorlicuIcB.  The  genus,  like  Unio,  appears  to  have  been  designed  by 

a  beneficent  Providence  for  the  amusement  of  species-makers.  Many  of 

the  described  local  races  in  all  probability  pass  more  or  less  into  each  other. 

Explanation  of  the  Plates. 
Plate  II. 

Pig.   2.    EupTecta  vidua,  var.  minor,  natural  size. 
,,      4.    This  shell  has  not  heen  described,  the  type  having  been  mislaid,  and  one 

figure,  that  shewing  the  shell  from  the  mouth,  omitted  in  the  plate. 
„      5.    Euplecta  vidua,  typical  form,  natural  size. 
„  8.  Macrochlamys  tenuicula,  two  views,  natural  size.  In  the  left  hand  figure 

one  whorl  too  many  is  represented,  and  in  the  right  hand  figure  the 
peristome  is  represented  as  thick  instead  of  very  thin. 

„  9.  Macrocldamys  platychlamys,  two  views,  natural  size.  In  the  right  hand 
view  the  lip  should  have  been  represented  as  very  thin. 

„    10.    Streptaxis  personatus,  three  views,  enlarged  two  diameters,  fair. 
„  11.  Streptaxis  concinmis,  three  views,  enlarged  two  diameters,  teeth  rather  in- 

distinct, otherwise  good. 
„  12.  Streptaxis  piromts,  three  views,  enlarged  two  diameters,  teeth  not  correctly 

represented  ;  see  description. 
„  13.  Streptaxis  compressiis,  three  views,  enlarged  four  diameters  ;  the  teeth  are 

incorrect,  especially  in  the  middle  figure,  where  three  are  represented 
on  the  basal  margin  of  the  aperture  instead  of  one  only. 

,,    14.    (Upper  figure)  sitJwsiH/ate,  enlarged  four  diameters.    The  columellar 
tooth  should  be  lower  down. 

14.    (Lower  figure)  Ennea  exilis,  enlarged  four  diameters.    All  the  teeth  are 
wrongly  represented  ;  see  description. 

„  15.  Ennea  macrodon,  enlarged  four  diameters.  The  teeth  in  the  peristome  are 
not  distinct  in  the  figure,  and  the  large  tooth  inside  the  base  is  omitted 
altogether. 

„    16.    Ennea  stenostoma,  var.,  enlarged  four  diameters.    Teeth  not  cortect,  they 
should  be  precisely  the  same  as  in  fig.  17. 

17.    Ennea  stenostoma,  typical  form,  enlarged  four  diameters.    The  mouth  too 
broad,  it  should  be  of  the  same  shape  as  ia  fig.  16.    The  teeth  are 
correct. 

„    18.    Eealia  {Omphalotropis)  anderso7ti,  enlarged  two  diameters  :  fair  figure. 
,,    19.    Eealia  pallida,   enlarged  two  diameters,  not  good,  the  penultimate  whorl 

is  by  far  too  large,  and  the  suture  wrongl}^  drawn. 
22.    Pahidomus  travaneoriea,  natural  size,  good  figure. 
N.  B.  As  already  noticed  in  the  text,  several  of  the  figures  in  this  plate  are 

unsatisfactory.  In  especial,  the  teeth  in  the  aperture  of  some  forms  of  Ennea  and 
Streptaxis  are  bj'  no  means  accurately  represented.  The  plate  having  been  twice 
lithographed,  it  appears  hopeless  at  pres(!nt  to  try  to  obtain  greater  accuracy.  The 
general  form  of  the  shells  is  as  a  rule  correct.  The  imperfection  of  the  plate  is  partly 
due  to  its  having  been  lithographed  during  the  absence  of  the  author  of  the  present 
paper. 

Plate  III. 

Pig.  1.    Hemipilecta  tinostoma. 
„    2.    Hemiplecta  enisa. 
„    3.    Xestina  albata. 
„    4.    Ariophanta  immerita. 

6.    Macrochlamys  wyniiei. 
„    6.    Spiraculiim  travancoricum. 
,1    7.    Cataulus  costulatiis. 

N.  B.  The  figures  on  this  plate  arc  all  fairly  good  ;  all  aie  of  the  natural  si'ze 
except  ',b. 
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XXI. — List  of  Diurnal  Lepidopfccra  from  Port  Blair,  Andaman  Islands, 
with  Descriptions  of  some  new  or  little-known  Species  and  of  a  new 

Species  of  Hestia  from  Bariiiah. — Bi/  J.  Wood-Mason,  Deputy 

Superintendent,  Indian  Museum,  and  L.  DE  Nice'vilie, 
(With  Plate  XIII.) 

The  first  collection  of  Andamanese  Lepidopfcera  of  any  importance  was 
made  by  the  native  collector  (Moti  llani)  who  accompanied  Mr.  Wood- 
Mason  on  his  first  visit  to  the  Andaman  Islands  in  the  year  1872,  and 
remained  at  Port  JJlair  for  some  months  after  Mr.  Wood-Mason's  return 
to  Calcutta,  collecting  insects  in  the  immediate  vicinity  of  the  settlement. 
This  collection  was  entrusted  for  determination  and  description  in  this 
Journal  to  the  late  Mr.  W.  S.  Atkinson,  who,  however,  only  described  in 

the  '  Proceedings  of  the  Zoological  Society'  two  of  the  more  obvious  novel- 
ties, and  eventually  returned  a  few  of  the  specimens  to  Mr.  G.  Nevill,  who 

at  that  time  had  charge  of  the  Museum  collection  of  lepidopterous  insects, 
and  who  placed  them  in  the  collection.  These  specimens  are  included  in 
the  present  list. 

Since  1872,  numerous  collections  of  Lepidoptera  have  been  formed  at 
Port  Blair  and  at  Kamorta  in  the  Nicobars  by  the  officers  of  the  Port 
Blair  establishment,  and  forwarded  by  them  to  England,  where  in  1877 
Mr.  F.  Moore  examined  all  the  material  that  had  been  thus  collected  and 

drew  up  a  complete  list  of  "  The  Lepidopterous  Fauna  of  the  Andaman 
and  Nicobar  Islands,"  describing  therein  many  new  species  and  varieties 
both  of  butterflies  and  moths.  In  this  list,  71  species  of  rhopalocerous 
Lepidoptera  are  recorded  as  inhabitants  of  the  Andaman  Islands.  Since 

Mr.  Moore's  paper  appeared,  4i  new  species  and  varieties  of  butterflies  have 

been  described  by  as  many  diff'erent  authors,  bringing  up  this  number  to 
75.  In  the  present  list,  29  additional  species,  five  of  them  described  for 

the  first  time,  are  recorded,  making  a  total  of  10-1, — a  number  which  might 
no  doubt  be  largely  increased  by  an  experienced  collector  in  a  few  weeks. 

Several  common  species  which  occur  everywhere  in  the  neighbouring 

regions  are  not  recorded,  and  these  are  all  the  more  conspicuous  by  their 
absence  from  the  circumstance  that  their  supposed  models  are  also  absent ; 

we  allude  to  Hypolimnas  misippus,  Elymnias  undularis,  and  the  2nd  and  3rd 
forms  of  the  female  of  Papilio  polytes,  which  respectively  mimick  Danais 

chri/sipptis,  Danais  ̂ ;Ze.r;}>^;iw,  Papilio  hector,  and  Papilio  aristolochiae. 
It  is  a  curious  fact  that  both  in  the  Kulu  valley  and  in  the  Simla  district 
in  the  North-Wostern  Himalayas,  where  Papilio  hector  and  P.  aristola- 
chiac  have  never  been  found,  the  same  forms  of  the  female  of  Papilio 
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fohjtes  are  also  absent :  -whether  they  are  really  absent  from  the  Andaman 
Islands  and  the  other  regions  mentioned,  and,  if  so,  whether  they  ceased 
to  be  developed  or  rather  were  exterminated  as  soon  as  the  species  spread 
into  regions  wherein  neither  of  the  forms  which  its  females  mimict 

exist,  are  interesting  subjects  for  future  enquiry. 

Tribe  PAPILIONES. 

Family  NYMPHALID^. 

Subfamily  Dawaijs"^. 
No  representative  of  the  genus  Eestia  has  been  received  from  Mr. 

de  Eoepstorff,  but  we  are  indebted  to  Capt.  G.  F.  L.  Marshall,  S..  E.,  for 
the  gift  of  a  specimen  which  that  gentleman  had  received  from  Colonel 
Cadell,  Chief  Commissioner  of  the  Andamans  and  Nicobars,  but  which 

does  not  agree  with  Felder's  figure  and  description  of  Hestia  ac/amarscliana, 
the  only  species  of  the  genus  hitherto  recorded  from  those  islands,  either 
in  the  extent  and  relations  of  the  black  markings  or  in  the  shape  and 

proportions  of  the  wings ;  the  former  being  larger,  more  or  less  eoalescent 
generally,  and  completely  run  together  at  the  outer  margin  so  as  to  form 
a  distinct  black  border  to  each  wing,  and  the  posterior  pair  of  the  latter 

being  broadly  rounded  off  at  the  extremity  and  consequently  not  presenting 

the  peculiar  egg-shaped  outline  so  characteristic  of  these  organs  in  all  the 
hitherto  described  Indian  Hestias,  e.  g.,  H.  Lynceus,  H.  Jasonia,  etc.,  with 
the  latter  of  which  Felder  compares  his  species ;  the  specimen  apparently 
also  differs  from  S.  agamarschana  in  having  the  white  of  all  the  wings 

everywhere  more  or  less  clouded  with  minute  black  scales.  U.  agamars- 

chana, it  is  true,  to  judge  from  Felder's  figure  of  it,  has  the  posterior 
wings  a  little  less  pointed,  the  anterior  discal  spots  on  the  anterior  ones 
obviously  more  elongated,  with  more  black  in  the  cell  and  behind  it,  and 
the  markings  generally  larger  than  in  S.  Jasonia,  and  it  is,  as  might 
have  been  expected,  more  closely  related  to  the  specimen  obtained  by  Col. 
Cadell  than  to  any  other  species ;  but,  large  series  of  specimens  having 
shown  us  how  extremely  constant  the  different  species  or  local  races  of 
JLesiia  are,  we  cannot  unite  the  two,  and  we  think  that  the  differences  they 
j)resent  are  in  all  probability  due  to  a  difference  of  station,  and  that  Heifer 
may  have  obtained  the  specimen  that  served  Felder  for  type  on  a  different 
island  ;  all  the  lepido])terous  insects  of  late  years  received  from  the  Andamans 
having  been  obtained  in  the  immediate  vicinity  of  the  settlement  at  Port 
Blair,  in  an  area  therefore  which  is  a  very  small  fractional  part  indeed  of 
the  Andaman  group  of  islands,  which  extends  through  nearly  four  degrees 
of  latitude.  We,  therefore,  propose  to  describe  the  specimen  as  a  new 
species  under  the  name  of 
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1.    Hestia  Cadelli,  n.  sp.,  PI.  XIII,  Fig.  1,  $  , 

$ .  Allied  to  Hestia  agamarschana,  Felder.  Wings  above  pure 
subpellucid  white  clouded,  especially  on  the  outer  halves,  with  minute  black 
scales,  and  marked  and  veined  with  intense  black  ;  all  the  markings  larger, 
more  or  less  coalescent,  and  blurred  or  ̂ ^aler  at  the  margins,  the  veins 

more  broadly  black-bordered,  and  the  marginal  spots  completely  run 
together  so  that  the  wings  are  all,  especially  the  posterior  ones,  distinctly 
bordered  externally  with  black. 

Anterior  wings  relatively  narrower  and  longer,  being  more  than  twice  as 
long  as  broad,  with  the  diseoidal  cell  equal  in  length  to  the  submedian  vein, 
that  is  to  say,  to  the  inner  margin,  and  all  but  as  long  as  the  outer  margin 
measured  in  a  straight  line  from  the  extremity  of  the  submedian  vein  to  that 
of  the  subcostal ;  with  the  anterior  discal  spots  more  elongated  and  more 
completely  coalesced,  the  spot  between  the  first  and  second  median  veinlets 

alone  constantl}^  free,  and  tlie  large  rounded  one  internal  to  it  in  the  same 
cell  coalescent  with  the  enlarged  extremity  of  the  cellular  mark  (wliich  fills 
tlie  cell  nearly  to  the  level  of  the  origin  of  the  second  median  veinlet,  and 
is  divided  at  the  base  of  the  wing  by  three  indistinct  longitudinal  clouded 
white  streaks),  and  the  large  mark  in  front  of  the  submedian  vein  larger, 
triangular,  and  united  by  a  black  streak  to  the  discal  black  spot  beyond  it. 

Posterior  wings  shorter  and  broader,  with  the  outer  margin  more 
broadly  rounded  off,  the  cell  and  the  interspaces  beyond  it  broader,  the 
spot  in  it  larger,  and  all  those  around  it  free,  though  exhibiting  a  tendency 
to  coalesce  with  the  black  margins  of  the  veinlets. 

Wings  below  dirty-white  of  a  dull  opalescent  tinge,  with  fuscous- 
black  markings  and  veins. 

Length  of  fore-wing  2-45  j  extreme  length  of  diseoidal  cell,  1-38  ; 
expanse  5  inches. 

Hab.    Port  Blair,  S.  Andaman. 

We  have  much  pleasure  in  naming  this  species  after  Colonel  Cadell, 
Chief  Commissioner  of  the  Andamans  and  Nicobars,  who  obtained  it,  and 
who  has  shown  himself  no  less  ready  than  his  predecessors  to  help  those 
who  are  engaged  in  working  out  the  interesting  fauna  of  the  islands  under 
his  charge. 

Ohs.  The  specimens  of  Hestia  which  Hewitson,  in  his  li.st  of  Butter- 
flies from  the  Andamans  (Ann.  &  Mag.  Nat.  Hist.,  ser.  4,  vol  xiv,  1874, 

p.  35G),  considers  to  be  specimens  of  IL.  agamarscluma  remarkable  for 
their  dark  colour,  doubtless  belong  here, 

2.    Daktais  melanoleuca. 

Dnnnis  mchinolcnca,  Moore,  Proc.  Zool  Soc.  LonJ.  1877,  p.  581,  pi.  Iviii,  fig.  3. 
Numerous  S2)ecimens  of  both  sexes  {A.  de  Buejjsturlf  and  Mali  Bam). 
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3.     EUPLCEA  COEE. 

Papilio  core,  Cramer,  Pap.  Exot.  1782,  vol.  iii,  pi.  266,  iigs.  E,  F. 
Euplcaa  core,  Butler,  Jourii  Linn.  Soc.  Lond.,  Zoology,  1878,  vol.  xiv,  p.  301. 

One  female  {Moti  Ram)  agreeing  with  Bengal  specimens, 

4<.     EUPICEA.  ANDAMANENSIS. 

Eiiplcea  anclammcnsis,  Atkinson,  Proc.  Zool.  Soc.  Lond.  187.3,  p.  736,  pi.  Ixiii, 
fig.  2,  $  .    Butler,  op.  cit.  p.  300. 

Numerous  males  and  females  (A.  de  S.  and  Iloti  Rani). 
This  is  one  of  the  s^Decies  described  from  the  collection  made  by  Moti 

Earn  in  1872. 

Subfamily  Sattrinjj. 
5.    Lethe  euhopa. 

Fap.  europa,  Fabr.  Syst.  Entom.  1775,  p.  500. 

Males  and  females,  all  remarkably  fine  specimens. 

G.    Melanitis  led  a. 

Males  and  females  (^A.  de  U.  and  Moti  Ram)  and  males  of  M.  ismene,  Cr. 

7.     MXCALESIS  IIINEUS,  Linn. 

„  DEUSIA,  Cr. 
,,         BLASius,  Fabr. 

Males  and  females  {A.  de  R.  and  Moti  Ram). 

8.    Mycalesis  otrea. 

Prt^j,  otrea,  Cramer,  Pap.  Exot.  1782,  vol.  iv,  pi.  314,  figs.  A,  B. 
 francisca.  Id.,  ibid.,  pi.  326,  figs.  E,  F. 

A  female  of  one  of  the  numerous  varieties  of  this  species. 

8.     MxCALESIS  EADZA. 

M.  raclza,  Moore,  Proc.  Zool.  Soc.  Lond.  1877,  p.  583,  pi.  Iviii,  fig.  2. 
One  male  and  two  females. 

9.  Elymkias  cottonis. 

M.  cottonis,  Hewitson,  Ann.  Mag.  Nat.  Hist.  1874,  ser.  4,  vol.  xiv,  p.  358,  $ 

Numerous  males  (4.  de  R.  and  Moti  Ram)  ;  one  female  {A.  de  R.). 

Subfamily  MoEPHiNiE. 
10.  DiSCOPHORA  CELINDE. 

P(7^;.  cclindc,  Stoll,  Pap.  Exot.  Suppl.  1790,  pi.  37,  figs.  1,  1  A. 
One  female. 
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Subfamily  NTMPHALlisriE. 

11.    Cethosia  nicobaeica. 

Felder,  Verhand.  zooL-bot.  Gesellsch.  Wien,  1862,  vol.  xii,  p.  484  ;  Novara  Reise, 
Lep.  p.  3S'l,  pi.  xlviii,  figs.  7,  8,  5.— Moore,  Proc.  Zool.  Soc.  Lend.  1877,  p.  583,  ?  . 

Two  pairs  {Moti  Ham)  and  one  male  {A.  de  B.)  agreeing  jjerfectly 
with  specimens  from  tlie  Nicobars. 

12.    Atella  alcippe. 

Pap.  alcippe,  Cramer,  Pap.  Exot.  1782,  vol.  iv,  pi.  389,  figs.  G,  H. 
Numerous  specimens,  male  and  female  {A.  de  It.  and  lloti  Bam), 

13.     ClBEHOCHEOA  AWJIUA. 

C.  aiijira,  Moore,  Proc.  Zool.  Soc.  Lond.  1877,  p.  584,  $  ?  . 
Males  and  females. 

14.    Cynthia  erota. 

Tap.  erota,  Fabr.,  Entom.  Sj'st.  1793,  vol.  iii,  p.  76. 
Numerous  males  and  females. 

15.    Messaeas  ertmanthis,  tae.  nicobaeica. 

Felder,  Vcrh.  zool.-bot.  Gcsellsch.  Wien,  18G2,  vol.  xii,  p.  486. 
Males  and  a  female. 

16.     JUNONIA  CENONE. 

Fait,  cemnc,  Linn.,  Cramer,  Pap.  Exot.  1775,  vol.  i,  pi.  35,  figs.  A,  B,  C. 
Numerous  males  and  females  {^A.  de  B.  and  Moti  Bam). 

17.  Jttnonia  almana. 

rap.  almana.  Linn.,  Cramer,  Pap.  Exot.  1775,  vol.  i,  pi.  58,  figs.  F,  G. 
One  pair. 

18.  JUNONIA  ASTEEIE. 

Tap.  asteric,  Linn.,  Cramer,  Pap.  Exot.  1775,  vol.  i,  pi.  58,  figs.  D,  E. 
Three  males  and  two  females. 

19.  DOLESCHALLIA  BISALTIDE, 

Pap.  hisaltide,  Cramer,  Pap.  Exot.  1779,  vol.  ii,  pi.  102,  figs.  C,  D. 

Numerous  fine  specimens  of  both  sexes.  Specimens  were  also  obtained 
by  Moti  Eam  in  1872. 

20.  Kalltma  albofasciata. 

jr.  alhofasciala,  Moore,  Proc.  Zool.  fcioc.  Lond.  1877,  p.  58-4. 
Male  and  female. 
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21.     EtfETTELA  HOESPIELBII. 

Huri/tcla  hor.iJjeMii,  Boisduval,  Faun.  Ent.  Madag,  1833,  p.  54, 

  step/iensii,  Id.,  ibid.  p.  55,  g .  ■ 

A  single  male. 

22.    Ctrestis  cocles. 

Tap.  cocles,  Fabr,,  Moore,  Proc.  Zool  Soc.  London,  1878,  p.  829. 
f  Cyrestis  formosa,  Felder,  Eeise  Novara,  Lep.  p.  412,  jj . 

A  single  male  of  this  delicately  tinted  butterfly. 

23.  Cyeestis  thtodamas. 

Cyr.  thyodamas,  Boisd.  in  Cuv.  E.  A.  1836,  Ins.,  pi.  138,  fig.  4.  Doubld.  Westw. 
and  Hew.  Gen.  D.  L.,  pi.  32,  fig.  3. 

AmatJnisia  ganescJia,  Koll.  in  Hiigel's  Kasclunir,  1848,  vol,  iv,  p.  430,  pi.  7, 
figs.  3,  4. 

One  male. 

24.  HxPOtlMWAS  BOLUTA. 

Pa2).  holina,  Linn.,  Clerk's  Icones,  pi.  "H.—Biadema.  bolina,  Wallace,  Trans.  Ent. 
Soc.  Lond.  1869,  p.  278. 

Numerous  male  and  females  {A.  de  B.  and  Iloti  Bam). 

25.    IIeiiom"a  mabathus,  var.  andamana. 
Serona  marathus,  Westw.  DouM.  and  Hew.  Gen,  D.  Lep.  1850,  p.  293,  pi,  41,  fig.  3. 

 atidamana,  Moore,  Proc.  Zool.  Soc,  Lond,  1877,  p.  585,  S  ?  . 
Two  males  and  a  female. 

26.    Pauthen-qs  gambkisius. 
Fap.  gamhrisius,  Fatr. 

Numerous  specimens  of  each  sex  {A.  de  R.  and  Moti  Bam). 

27.  Neptis  mananda. 

iV.  mananda,  Moore,  Proc.  Zool.  Soc.  Lond.  1877,  p.  586,  pi.  Iviii,  fig.  4,  $. 
Two  pairs  {A.  de  R.  and  Moti  Bam). 

Seems  very  near  to  I<f.  Icliasiana. 

28.  Neptis  andamaka. 

K.  andamana,  Moore,  Proc.  Zool.  Soc.  Lond.  If  77,  p.  586,  <?  ?  . 
Five  males  and  a  female  (A.  de  R.  and  Moti  Ram). 
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29.    Athtma  selenophora. 

Limenitis  selenoplwra,  KoU.  in  Hiigel's  Kasclimir,  1848,  vol.  iv,  p.  426,  pi.  vii, 
fig-s.  1,  2,  c?  . 

A  female,  the  only  one  in  the  Museum,  was  obtained  by  Moti  Earn 
in  1872. 

30.     STMPHiEDEA  TETJTA,  var.  TETJTOIDES. 

S.  teiUoides,  Mooro,  Proo.  Zool.  Soc.  Lond.  1877,  p.  586,  <?  ?  . 
Males  and  females  {^A.  de  It.  and  Moti  Ram). 

31.  Tanaecia  cibauitis. 

Adolias  ciharitis,  Hewitson,  .Ann.  &  Mag.  Nat.  Hist.  1874,  ser.  4,  vol.  xiv,  p.  358; 
Exot.  Butt.  vol.  V,  Adolias,  pi.  iv,  figs.  12,  13,  15,  (J  2 . 

Tanaeoia  cibaritis,  Moore,  Proc.  Zool.  Soc.  Lond.  1877,  p.  586. 

Numerous  males  and  females  (^A.  de  R.  and  Moti  Bani). 

32.  Tanaecia  ACONTitrs. 

Adolias  acontius,  Hewitson,  loc.  cit.  p.  357  ;  Exot.  Butt.  vol.  v,  Adolias,  pi.  iv, 
fig.  11,  9  .    Tanaeoia  aconiius,  Moore,  Proc.  Zool.  Soc.  Lond.  1877,  p.  586. 

One  female. 

33.    Limenitis  procris,  var.  anarta. 

Z.  anarta,  Moore,  Proc.  Zool.  Soc.  Lond.  1877,  p.  585. 

One  female. 

34.  Ntmphalis  athamas. 

Pap.  athamas,  Drury,  111.  Exot.  Entom.  1773,  vol.  i,  pi.  ii,  fig.  4. 
One  female. 

Family  EEYCINID^. 
35.  Abisara  bifasciata. 

A.  bifasciata,  Moore,  Proo.  Zool.  Soc.  Lond.  1877,  p.  587,  pi.  iviii,  fig.  1,  5. 
Three  females. 

Family  LYC^NIDiE. 
36.  Lampides  aedates. 

Lycacna  ardates,  Moore,  Proc.  Zool.  Soc.  Lond.  1874,  p.  574,  pi.  Ixvii,  fig.  1,  ̂  , 
One  female. 

37.  LaIIPIDES  iELIAKXJS. 

IIcsp.  aelianus,  Fabr.,  Lycaena  aelianus,  Horsfield,  Cat,  Lep.  E.  I.  Co.,  1829,  p.  73^ 
One  male. 

30 
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38.    Lampides  elpis. 

Folyotnm.  e^ns,  Godt.,  Encyclo.  M^th.  Ins.  vol.  ix,  p.  654. — Lyeaena  elpis,  Horsfield, 
opcit.  p.  76,  pi.  1,  fig.  4,  ?  3' . 

One  female  and  one  male  {A.  de  R.  and  Moti  JRani). 

89.    Lampides  pandata. 

Lyeaena  pandava,  Horsfi.eld,  op.  cit.  p.  84,  ̂   . 
One  female. 

40.    Lampides  con£.  pactolus. 

2 .  Wings  above  much  as  in  L.  pactolus,  differing  in  having  the  dart 
fuscous  outer  border  of  the  anterior  wing  spotless  and  that  of  the  posterior 

■wing  very  mucli  less  distinctly  marked  in  the  same  manner,  no  discocellular 
mark  in  either  wing,  and  the  whole  upperside  apparently  more  clouded 

■with  smoky  fuscous  scales. 
Wings  beneath  very  pale  fuscous,  with  a  submarginal  fascia  composed 

of  rhomboid  spots  and  a  marginal  one  of  narrow  oval  spots  fuscous  of  a 
rather  darker  shade  than  the  ground,  both  margined  and  connected  together 
by  whitish,  the  latter  of  them  developed,  in  the  interval  between  the  first 

and  second  median  branches,  into  a  conspicuous  jet-black  circular  spot 
divided  externally  by  a  semicircle  of  pale  blue  metallic  scales  and  encircled 
internally  by  luteous  white,  and  into  two  minute  ones,  one  on  each  side 
of  the  submedian  vein,  internally  covered  with  blue  scales. 

Anterior  wings  with  two  small 'subcostal  spots,  a  short  discocellular 
fasciole,  and  a  discal  fascia  strongly  faulted  at  the  second  median  veinlet  so 
that  the  outer  white  margin  of  its  posterior  portion  is  in  line  with  that  of 
its  anterior  portion,  and  the  inner  white  maigin  of  its  posterior  portion  in 
line  with  the  discocellular  veinlet. 

Posterior  wings  with  a  similar  discocellular  fasciole,  and  complexly 
faulted  and  contorted  discal  and  basal  fasciae  ;  all  the  fascite  in  all  the 

wings  margined  on  both  sides  with  fuscous  of  a  very  slightly  deeper  tint 
than  the  ground  and  with  whitish. 

Since  the  above  description  was  written,  we  have  discovered  that 
five  unnamed  insects  in  the  Museum  from  Cherrapunji  in  the  Khasi  Hills, 
the  Sikkim  Hills,  and  Sibsagar  (S.  ̂ .  Peal)  in  upper  Assam  are  males  of 

this  sjDCcies,  and  the  following  is  a  brief  description  of  one  of  them  : — ■ 
S  .  Wings  above  semitranslucent  palish  fuscous  with  a  light  and 

tolerably  brilliant  amethystine  lustre,  edged  with  a  darker  anteciliary  line. 
Wings  below  much  as  in  the  female,  with  the  macular  submarginal 

fuscous  fascia  of  all  the  wings  broader,  and  the  anal  and  subanal  black 

spots  rather  lai-ger  and  conspicuously  encircled  with  fulvous  internally. 
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Length  of  anterior  wing  $  '72,  $  'SB — '68  ;  whence  expanse  =  9 
1-5,  $  1-2— 1'4  inches. 

41.    Lampides  plttmbeomicans,  n.  sp. 

Closely  allied  to  the  preceding,  but  much  smaller  ;  with  three  instead 
of  two  fasciae  on  the  underside  of  the  anterior  wings,  with  all  the  fascise 

relatively  broader,  and  with  those  of  the  posterior  wings  much  less  com- 
plexly faulted  and  contorted. 

$  .  Wings  above  dark  amethyst-purple  with  a  dull  greyish  leadea 
metallic  lustre,  with  a  deep  black  anteciliary  line  and  fuscous  fringe. 

Wings  beneath  pale  fuscous  of  a  purplish  tinge,  with  a  marginal  and 
a  submarginal  fascia  composed  of  suboval  spots  of  a  darker  shade 
than  the  ground,  both  margined  and  connected  by  whitish,  the  latter 
of  them  bearing  in  the  posterior  wings  subanal  and  anal  black  spots  in. 
every  respect  as  in  the  preceding  except  that  the  luteous  inner  line  is 
rather  more  distinct. 

Anterior  wings  with  a  basal  fascia,  a  discocellular  fascicle,  and  a  discal 
fascia  faulted  as  in  the  preceding  at  the  second  median  veinlet;  with  the 
fasciae  as  also  the  fascicle  commencing  at  the  costal  vein  where  they  are 
all  broken. 

Posterior  wings  with  corresponding  fascicle  and  fasciae,  which  latter 
are  more  or  less  faulted  at  every  vein  though  much  less  contorted  and 
consequently  more  easily  traced  tban  in  the  preceding  ;  fascite  and  fasciolea 
of  both  wings  margined  on  both  sides  with  fuscous  of  a  rather  deeper 
shade  than  the  ground  and  with  whitish. 

? .    Wings  above  dull  smoky. 
Anterior  wings  with  a  pale  discal  patch  wliich  has  a  brilliant  metallic 

pale  bluish  lustre  in  certain  lights. 
Posterior  wings  with  a  thin  interrupted  white  line  before  the  dark 

anteciliary  one  and  a  submarginal  row  of  dark  spots  before  it,  spots  and  line 
increasing  in  size,  breadtli,  and  distinctness  from  the  apical  angle  to  the 
subanal  region,  the  former  obscurely  encircled  internally  with  smoky 
whitish.  * 

Wings  beneath  lighter,  with  all  the  marlcings  more  pronounced,  being 
margined  witli  fuscous  mucli  darker  than  the  ground  and  with  pure  white, 
and  tlio  marginal  and  submarginal  macular  fascite,  especially  conspicuous 
and  coarse. 

Length  of  anterior  wing  <J  '50,  ?  '58,  whence  expanse  =  S  112, 
?  I'lG  inclies. 

Two  males  and  a  female. 
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42.     POLTOMIIATUS  SANGEA. 

P.  sangra,  Moore,  Proc.  Zool.  Soc.  Lend.  1865,  p.  772,  pi.  41,  fig.  8,  $ . 

Innumerable  males  and  females.    The  commonest  '  blue'  in  Calcutta, 
being  obtainable  in  any  number  wherever  there  is  a  patch  of  grass. 

43.     APHNiETJS  LOHITA,  Var.  ZOILTJS. 

A.  zoilus,  Moore,  Proc.  Zool.  Soc.  Lond.  1877,  p.  588,  $  . 

?  .    Larger  than  the  male.    Uppebside  smoky  brown,  marked  ob- 
scurely with  darker  bands  corresponding  to  those    of    the  underside. 

TJndeeslde  with  the  intervals  between  the  hands  wider  owing  to  the 
greater  breadth  of  the  wings.    In  all  other  respects  as  in  the  male. 

Length  of  fore-wing  -7  ;  whence  expanse  =  1*46  inches. 
Males  and  one  female. 

41.    Hypoltc^ka  eetlus. 

H.  erylus  (Godart),  Hewitson,  111.  D.  Lep.  Lyc.  p.  49,  pi.  xxi,  fig.  1  <?,  2,  4  ? , 
H.  andamana,  Moore,  Proc.  Zool.  Soc.  Lond.  1877,  p.  589,  $  ?  . 

Three  males  and  a  female.    Absolutely  indistinguishable  from  fresh 
Sikkim  specimens. 

45.     SiTHON  ST7GEIVA,  var.  AEECA. 

Amhlypodia  sugriva,  Ilorsfield,  Cat.  Lep.  E.  I.  Co.  1829,  p.  105,  pi.  i,  figs.  10,  10«,  $  . 
Myrina  sugriva,  Horsfield  and  Moore,  Cat.  Lep.E.  I.  Co.  p.  51,  pi.  1«,  fig.  12,  $ . 
Myrina  areca,   Felder,   Verhand.   zool.-l)ot.  Gesellsch.  Wien,  1862,    vol.  xii, 

p.  481,  <?. 

?  .  Smaller  than  the  male.  Upperside  sepia-brown  with  a  bronzy 
gloss,  the  spots  and  fascite  of  the  underside  scarcely  showing  through. 
Hindwing  with  a  pure  white  patch  divided  by  the  brown  veins,  margined 
externally  by  a  fine  and  sharp  dark  brown  or  black  anteciliary  luie,  and 
marked  by  a  large  circular  black  spot  at  the  base  of  tlie  tail  on  the 
anterior  side  and  by  another  smaller  lighter  and  less  distinct  one  on  the 
posterior  side ;  with  the  caudal  lobe  blackish,  and  the  tails  black  with  pure 
Avhite  cilia.  Undeeside  pure  white  marked  as  in  the  male  with  dark 

sepia-brown  fasciae  and  spots,  but  with  the  black  caudal  spots  larger  and 
the  cilia  of  the  posterior  part  of  the  hind-wing  pure  white  like  those  of 
the  tails. 

Length  of  fore-wing  '66  ;  whence  expanse  =  1'38  inches.  • 
It  differs  from  /S.  pliocides  $  (=  S.jolcus  (Felder),  Hew.,  111.  D.  Lep. 

Lye.  pi.  xiii,  figs.  16,  17)  in  the  far  less  extent  of  the  white  patch  on  the 
upperside  of  the  hind-wing,  and  in  the  larger  size  and  darker  colour  of 
the  spots  and  fasciae,  as  well  as  in  the  greater  pureness  of  the  white, 
of  the  underside  generally. 
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One  male  and  one  female,  the  former  differing  from  a  specimen  from 
the  Indian  continent  (Sylhet)  only  in  its  rather  darker  and  more  distinctly 
marked  underside.  The  lighter  apical  portion  of  the  fore-wing  in  the 
male  has  a  heautiful  bronzy  gloss  changing  to  dark  purple  according  to 
the  incidence  of  the  light.  Both  tlie  insular  and  continental  specimen, 
but  especially  the  former,  present  slight  traces  of  the  blue  marginal  band  so 

consjjicuous  in  the  hind-wings  of  Javan  and  Ceylonese  examples,  in  the 
shape  of  a  small  patch  of  metallic  green  scales  on  the  anterior  caudal 
lobe. 

The  male  of  this  species,  with  its  velvety  black  upperside,  rich  dark 

brown  underside,  and  elongated  hind-wings  produced  into  long  robust  buff 
tails,  presents  a  strong  contrast  to  the  dull-coloured  female  with  her 
pure  dazzling  white  underside  conspicuously  spotted  and  banded  with  dark 
brown,  broader  wings,  and  comparatively  short  and  feeble  white  and  black 
tails. 

Sithon  Jcamorta  is  not  the  female  of  8.  surjriva,  var.  areca,  as  Felder 

has  suggested,  but  that  of  a  distinct  though  closely-allied  species  peculiar 
to  the  Nicobars,  whence  the  Mu.seum  has  recently  received  a  specimen  of 
the  true  male  differing  from  S.  Icamorta  just  in  the  same  way  as  S.  sugriva 
S  does  from  its  female,  which  appears  not  to  have  been  previously  described, 

46,    Sithon  -westermannii,  var. 
Dipsns  ivestcrmannii,  Felder,  Eeise  Novara,  Lep.  p.  241,  pi.  xxx,  figs.  21,  23,  J, 

from  Luzon. 

A  male  and  a  female,  the  latter  differing  from  the  former  in  having 

the  upperside  smoke-brown  instead  of  purplish  fuscous,  no  discal  pale 
patch  in  the  fore-wing,  the  hind-wing  devoid  of  blue,  and  the  underside 
ochraceous-brown  instead  of  dark  fawn-colour  with  a  vinous  tinge.  The 
male  differs  from  the  same  sex  of  8.  westermannii,  in  having  less  blue  on 

the  upper  surface,  and  the  anal  spot  completely  encircled  with  grey  scales. 
A  comparison  of  Andamanese  with  Pliilippine  specimens  would,  we 

have  no  doubt,  show  that  the  former  is  just  as  much  entitled  to  a  name 
of  its  own  as  the  latter.  Both  are  merely  insular  races  of  the  Indian 

continental  ;S'.  jangala. 
47.    Sithon  taupina. 

Myrina  tarpim,  Hewitson,  111.  D.  Lep.  Lyc.  Suppl.  1877,  p.  23,  pi.  (Suppl.)  iii  a, 
figs.  93,  94,  ?  , 

S .  IJPPEBSIDE  rich  deep  metallic  violet-blue,  with  the  anterior 
margin  of  the  fore-wing  narrowly,  and  the  external  margin  of  both  wings 
more  broadly  and  decreasingly  bordered  with  black.  Underside  with 
about  the  basal  two-thirds  of  both  wings  coerulescent  or  virescent  opaque 
dead  white,  the  rich  red-brown  of  the  outer  margins  darker  but  similarly 
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banded  and  marked  with  white,  and  the  orange  spots  smaller  with  a  diffused 
patch  of  greyish  white  scales  between  them  and  two  or  three  in  front  of 
them  all  somewhat  confounded  with  the  white  marginal  line. 

Three  specimens. 

Length  of  forewing  -84  ;  whence  expanse  =  1-78  inches. 

48.  Detjdoiiix  epijabbas. 

Dipsas  epijarhas,  Moore,  Cat.  Lep  E.  I.  Co.  1857,  vol.  i,  p.  32,  $  . 
Deiidorix  epijarbas,  Bfew.,  111.  D.  Lep.  Lyc.  pi.  vii,  figs.  16,  18,  17, 

Yerj  numerous  specimens  of  both  sexes. 

49.  Deudorix  dieneces. 

L.  dieneces,  Hewitson,  111.  D.  Lep.  Lyo.  Suppl.  1878,  p.  31,  pi.  v  a,  figs.  65,  67  $, 
66  ?. 

Males  and  females. 

The  Museum  possesses  males  from  Silhet  and  Calcutta  also. 

50.  Deudoeix  oesets. 

D.  orseis,  Hewiison,  111.  D.  Lep.  Lyc.  1863,  p.  23,  J  . 

9.  Upperside  lighter,  with  a  distinct  purple  gloss  which  has  a  light 

steel-bluish  tint  at  the  base  of  all  the  wings.  Un"deeside  lighter,  with  all 
the  markings  more  distinct. 

Length  of  fore-wing  -08  ;  whence  expanse  =  1'42  inches. 
Two  males  and  two  females. 

51.  DeUDORIX  TAETJiSrA. 

ThecU  vanma,  Horsfield,  Cat.  Lep.  E.  I.  Co.  1829,  p.  91,  (?  ?  . 

A  single  male. 

52.    Mteika  atxjintjs,  var.  prabha. 

Myrina  prahha,  Moore,  Proc.  Zool.  Soc.  Lond.  1877,  p.  589,  pi.  Iviii,  fig.  5,  ?  . 
Males  and  female. 

53.  Amelxpodia  naeada,  var.  eeichsonii. 

Amblypodia  narada,  Horsfield,  Cat.  Lep.  E.  I.  Co.  1829,  p.  98,  pi.  1,  fig.  8,  J  ? . 
 erichsonii,  Felder,  Keise  Novara,  Lep.  p.  218,  $  ,  from  Luzon. 

Two  females. 

54.  Arhopala  centatjetjs,  var.  coruscans. 

Tap.  centaurus,  Fabr.  Amhly.  eciitaurus,  Horsf.,  Cat.  Lep.  E.  I.  Co.  1829,  p.  102. 
Hewitson,  Cat.  Lyc.  Brit.  Mus.  pi.  ii,  figs.  10 — 13,  3  2 . 

Male  and  female  ;  the  latter  much  smaller  than  the  former.  The 
bases  of  both  wings  in  both  sexes,  but  especially  in  the  female,  lighter, 
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with  a  greenish  tinge,  so  that  the  wliole  central  portion  of  the  insects 
a])])ears  brilliantly  illutninated  by  a  pale  greenish  blue  reflection  in  most 
lights. 

55.    Stjuendra  quercetobum,  var.  iatimaego. 
S.  latimargo,  Moore,  Proc.  Zool.  Soo.  Lond.  1879,  i3.  142,  $  ̂  . 
A  male  and  two  females. 

Is  A.  qv,ercetorum  itself  more  than  a  local  race  or  variety  of  A.  vivarna, 
Horsfield,  Cat.  Lep.  E.  I.  Co.  1829,  p.  99,  from  Java  ? 

Family  PAPILIONID^. 
Subfamily  PiEKilsriB, 

56.  Teuias  hecaee. 

•  Fap.  hecabe,  Linn. 
Males  and  a  female. 

57.  Teeias  HAIlTlSrA. 

T.  harina,  Horsfield,  Cat.  Lep.  E.  I.  Co.  1829,  p.  137. 
Males  and  females. 

58.    Hebomoia  uoepstorffii. 

E.  Moepstorffii,  "Wood-Mason,  antea,  p.  131  <J ,  et  p.  150,  J. 
"  (J  .  Differs  from  H.  glaucippe,  the  only  species  of  the  genus  with 

which  I  have  been  able  to  compare  it,  on  the  tipperside,  in  having  the 

apical  orange  patch  of  the  fore-wing  larger,  extendad  into  the  cell,  and  less 
broadly  bordered  with  fuscous,  both  internally  and  externally  ;  the  submar- 
ginal  fuscous  spots  smaller  and  completely  isolated  from  the  fuscous  of  the 

outer  margin  ;  the  fore-wing  at  the  posterior  angle  tinged,  and  the  hind- 
wing  externally  broadly  bordered,  with  bright  sulphur-yellow,  which  colour 

is  shaded  off  into  the  cream-colour  of  the  rest  of  both  wings  ;  and  the 
outer  margin  of  the  hind-wing  narrowly  edged  with  fuscous,  which  gradually 
broadens  from  the  anal  to  the  anterior  angle  and  extends  inwards  in  points 

at  the  veins  : — and,  on  the  underside,  in  having  the  brown  mottling  of 
the  fore-wing  arranged  in  the  form  of  a  tolerably  conspicuous  band  coin- 

cident with  the  macular  band  of  the  upperside  ;  and  the  ground-colour  of 
the  hind-wing,  as  also  that  of  the  mottled  portion  of  the  fore-wing,  of  a 
rich  goklen-luteous  colour. 

Length  of  fore-wing  1'7G;  whence  expanse  =  3  62  inches. 
?  .    Upperside.    Fore-tuing  with  the  orange  patch  devoid  of  amethys- 
tine gloss,  externally  more  broadly  bordered  with  fuscous  (which  at  each 

\einlot  gives  off  inwards  an  angular  process  the  extremity  of  which  is 
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continued  on  as  a  Yeiy  narrow  edging  to  each  side  o£  the  veinlet),  but  in- 
ternally much  less  distinctly  so  than  in  the  male  ;  with  the  cell  more 

clouded  with  dark  scales  ;  and  with  the  sulphur-colour  at  the  inner  angle 
more  diffused.  Ilind-tving  with  a  marginal  row  o£  large  subtriangular 
fuscous  spots  placed  upon  the  veinlets  from  the  first  subcostal  to  the  first 
median  (the  two  last  obsolete),  decreasing  from  the  second  in  the  direction, 
of  the  anal  angle,  and  connected  together  at  the  extreme  margin  of  the 
wing  by  a  narrow  edging  of  the  same  colour,  which  extends  to  the  anal 
angle  ;  with  a  submarginal  series  of  six  roundish  spots,  similarly  decreasing 
from  the  first,  and  alternating  with  those  of  the  marginal  series,  each 
being  placed  upon  a  fold,  the  first  and  largest  on  the  fold  between  the 
costa  and  the  first  branch  of  the  subcostal,  and  the  last  on  that  between 

the  first  and  second  median  veinlets  ;  and  with  the  sulphur-colour  around 

the  four  intei'mediate  submarginal  spots  stained  with  orange.  Underside 
of  ioth  wings  paler. 

Length  of  fore-wing  1'7  ;  whence  expanse  =  3'5  inches. 
Hab.    South  Andaman. 

In  a  specimen  of  the  male  from  the  collection  of  Captain  Gr.  F.  L.  Mar- 
shall, the  submarginal  fuscous  spots  of  the  fore-wing  are  obsolete. 
The  place  of  this  species  would  seem  to  be  between  H..  vossii  (Mait- 

land)  and  S.  sulplmrea,  Wallace." 

59.     IXTAS  ANDAMAWA. 

I.  andamana,  Moore,  Proc.  Zool.  See.  Lond.  1877,  p.  590,  S  ?  . 

Numerous  males  and  females  (^A.  de  H.  and  Moti  Sam). 

GO.    Catopsilia  chocale. 

Pap.  crocale,  Cramer,  Pap.  Exct.  1779,  vol.  i,  pi.  Iv,  figs.  C,  D,  ?  . 
Callidryas  crocale,  Butler.  Lep.  Exot.  1869-74,  p.  22,  pi.  ix,  figs.  1,  2,  3,  6, 
Two  males. 

61.     PlEEIS  WADIWA,  var.  KAMA. 

Pieris  naclina,  Lucas,  in  Guerin's  Eev.  et  Mag.  Zool.  1862,  ser.  2,  vol.  iv,  p.  333,  $ . 
P.  nama,  Moore,  Proc.  Zool.  Sec.  Lond.  1857,  p.  102,  pi.  44,  figs.  1,  2,  <?  ?  . 
.  Plewitson,  Ex.  Butt.  Picriclac,  pi.  6,  fig.  37. 

Males  and  females. 

62.    PiEEis  coEONis,  var.  lichenosa. 

Pap.  coronis,  Cramer,  Pap.  Exot.  vol.  i,  1776,  pi.  41,  figs.  B,  G. 
Pier,  liclienosa,  Moore,  Proc.  Zool.  Soc.  Lond.  1877,  p.  591. 

Two  pairs. 
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63.    Eronia  taleeia,  var.  naeaka. 

Pap.  Valeria,  Cramer,  Pap.  Exot.  1779,  vol.  i,  pi.  8o,  fig.  A,  $ . 
JSronia  naraha,  Moore,  Proc.  Zool.  jSoc.  Loud.  1877,  p.  591,  $  ? . 
Males  and  a  female. 

The  Javan  specimens  of  the  male  described  by  HorsBeld  and  figured 
by  Cramer  both  liave  the  black  outer  border  o£  the  anterior  as  well  as  the 

posterior  wings  immaculate,  and  thus  agree  more  closely  with  the  S.  Indian 
(var.  fingasa),  Ceylonese  (var.  ceylonica),  and  Andamanese  (var.  namlca) 
varieties.  As  might  have  been  expected  from  its  more  northern  station, 
the  Andamanese  more  nearly  approaches  the  north  Indian  form  (var.  gaea). 

64.     TaCHYRIS  PAULINA. 

Fap.  patiUna,  Cramer,  Pap.  Exot.  vol.  ii,  pi.  110,  figs.  E,  F,  ̂   . 
Pieris  alhina,  Boisd.,  Sp.  Gen.  Lep.  p.  480,  S . 
Tachyris  patiUna,  Wallace,  Trans.  Ent.  Soc.  Lond.  1867,  ser.  3,  vol.  iv,  p.  369. 

Two  males  and  two  (white)  females  differing  in  no  respect  from  those 
of  continental  India  (Naga  Hills,  Cachar,  Bhutan,  and  Madras). 

Tachyris  gahdhea,  Felder,  is  a  perfectly  distinct  race  peculiar  to 
the  Nicobars,  whence  we  have  specimens. 

Subfamily  PAPiLioiriisriB. 
65.    Oknithoptera  heliaconoides. 

Ot-nith.  heliconoides,  Moore,  Proc.  Zool.  Soc.  Lond.  1877,  p.  592,  <J 
A  male  and  a  female. 

66.    Papilio  charicles. 

P.  charicles,  Hewitson,  Ann.  &  Mag.  Nat.  Hist.  187-1,  ser.  4,  vol.  xiv,  p.  356  ; 
Exot.  Butt.  vol.  V,  Pap.  pi.  xiv,  fig.  45,  ?  , 

One  female  of  the  3rd  form  {Moti  Bam). 
This  is  the  Andaman  representative  of  the  continental  P.  androgciis  ; 

it  is  interesting  to  find  that  it  has  acquired  the  red  tails  of  its  model, 
P.  rhodifer,  the  slight  Andamanese  modification  of  the  continental  P. 
douhledayi. 

67.    Papilio  mato. 

P.  mayo,  Atkinson,  Proc.  Zool,  Soc.  Lond.  1873,  p.  736,  pi.  Ixiii,  fig.  1, 

Two  males  {A.  de  H.  and  3Iofi  Mam).    The  species  was  described  by 
Atkinson  without  acknowledgment  from  the  specimens  obtained  by  Moti 
Ham. 

The  Andamanese  representative  of  the  continental  P.  polymnestor. 

G8.    Papilio  polttes,  var.  nikobarfs. 

Felder,  Vcrh.  zool. -Lot.  Gesellsch.  Wicn,  1862,  vol.  xii,  p.  483. 
Males  and  females  of  the  first  formi  only  {^A.  de  JR.  and  Moli  liuin). 

Hi 
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69.  PaPILIO  AGAMEMNON". 
Males  and  females  {^A.  de  B.  and  Moti  Bam). 

70.  Papilio  etietptlus. 

One  pair. 

71.  Papilio  clttia,  var.  flavolimbatus. 

P.  dissimilis,  vsx.Jlavolinilatus,  Oberthiir,  Etudes  d'Entom.  4  me  livr.  p.  101,  J  . 
This  variety  agrees  in  the  size  and  distinctness  of  the  cretaceous  white 

markings  of  the  upperside  best  with  specimens  from  Silhet,  Sibsagar,  and 
Burmali  on  the  Indian  mainland,  but  differs  from  them,  as  indeed  it  does 
from  all  specimens  in  the  Museum,  in  the  large  amount  of  rich  golden 
yellow  at  the  outer  margin  on  both  sides  of  the  posterior  wings  :  the  marginal 
and  submarginal  flavous  spots  seen  at  the  anal  angle  of  the  wing  in  most 
continental  specimens  are  in  this  case  so  completely  run  together  on  botli 
sides  as  to  have  left  only  a  small  central  spot  of  the  black  ground-colour 
that  separates  them  from  one  another  in  continental  specimens  ;  they  are 
succeeded  by  a  series  of  six  (incisural)  marginal  spots  of  the  same  colour  ; 
the  submarginal  lunules  are  much  larger  and  more  spear-shaped  and,  more- 

over, sullied  with  yellow,  especially  the  one  near  the  anal  blotch :  on  the 
underside,  the  marginal  golden  yellow  spots  are  larger  and  tend  to  coalesce 
with  the  hastate  submarginal  inarkings,  which  consequently  are  more 
suffused  with  yellow  than  they  are  on  the  upperside. 

A  single  male. 

72.    Papilio  LiESTETGONrM. 

P.  laestrygonum,  Wood-Mason,  Proc.  Asiat.  Soc,  Bengal,  June,  1880,  p.  102, 
et  antea,  p.  178,  pi.  vi,  fig.  1,  la,  ̂ . 

F.  epamiiwiidas,  Oberthiir,  Etudes  d'Entom.  4  me  livr.  p.  62,  pi.  iv,  fig.  1,  ̂ . 
"  S  .    Wings  above  cretaceous-white,  the  anterior  ones  black  at  the 

insertion,  scarcely  tinged  witli  greenish  at  the  base,  with  five  black  bands 
commencing  at  the  anterior  margin  and  cutting  the  cell,  the  first  basal, 
extending  to  the  inner  margin,  the  second  rather  broader,  also  extending 
to  the  inner  margin,  and  emitting  a  short  conical  process  at  the  origin  of 
the  first  median  veinlet,  the  third  scarcely  broader,  extending  to  the  median 
Tein,  the  fourth  narrower,  triangular,  reaching  or  all  but  reaching  the 
median  vein,  the  fifth  much  the  broadest  of  all,  triangular,  divided  anterior- 

ly into  two  forks  by  a  curved  narrow  decreasing  and  interrupted  band  of 
the  ground-colour  running  from  the  costal  vein  to  the  third  median  veinlet, 
extending  to  the  inner  margin,  separated  from  the  black  outer  marginal 

band  by  a  band  of  tlie  ground-colour  divided  by  the  black  veins  and  very 
slightly  if  at  all  narrowing  from  the  anterior  margin  up  to  the  second 
median  veinlet,  whence  it  gradually  decreases  in  width  and  distinctness  to 
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tlie  inner  angle;  all -^these  black  bands  connected  at  the  anterior  mai'gin, 
and  the  first,  second,  and  fifth  of  them  at  the  inner  margin  also,  by  a  -very 
narrow  edging  of  black. 

Posterior  wings  with  two  black  bands  commencing  and  connected  at 
the  anterior  margin  and  coinciding  with  bands  of  the  underside,  one 
basal,  extending  to  the  end  of  the  first  half  of  the  first  median  veinlet,  and 
the  other  discal,  extending  a  short  distance  into  the  space  between  the  2nd 
and  3rd  median  veinlets  ;  with  a  small  black  spot  near  the  end  of  the  cell 
scarcely  distinct  from  the  discal  band  ;  with  four  discal  spots  immediately 

beyond  the  cell  running  neai-ly  parallel  with  the  band,  the  first  and  largest 
transversly  elongated  and  coinciding  with  a  spot  on  tbe  underside,  the  rest 
smaller  than  the  corresponding  ones  on  the  underside,  which  latter  are 

consequently  seen  through  the  wing-membrane  beyond  the  margins  of  the 
former  ;  with  a  black  spot  succeeded  by  one  of  luteous  at  the  anal  angle ; 

•with  a  marginal  and  submarginal  series  of  black  lunules  coalescent  in  the 
anterior  third  but  more  distinct  in  the  posterior  two-thirds  of  the  wing, 
where  the  two  series  are  more  or  less  separated  from  one  another  by  ashy- 
grey  scales  continuous  with  the  ashy  patch  occupying  the  outer  third  of 
the  wing  and  extending  also  along  so  as  to  obscure  the  ultra-cellular  part 
of  the  basal  black  band  ;  with  the  discal  band  and  spots  more  or  less 

irrorated  and  obscured  with  ashy-grey  scales  so  that  the  disk  of  the  wing 
appears  mottled  with  black  and  grey  ;  and  with  the  black  tails,  as  also  the 
incisures,  margined  with  cretaceous-white. 

Wings  below  jjure  white,  anterior  ones  marked  as  above,  with  the 

ground-colour  at  the  base  and  between  the  black  bands  as  far  as  the 
median  vein  and  its  second  branch  yellowish  ;  with  the  band  of  ground- 

colour separating  the  fifth  black  band  from  the  black  outer  border  distinct, 
and  not  decreasing  but  on  the  contrary  rather  increasing  in  breadth,  to  the 
inner  angle  ;  and  with  the  curved  line  dividing  the  fifth  black  band  into 
two  forks  more  distinct  and  less  discontinuous. 

Posterior  wings,  from  the  base  up  to  the  median  vein  and  the  discal 
black  band,  yellowish,  with  three  black  bands,  one  narrow  running  from  the 
insertion  along  the  inner  margin  close  to  the  abdominal  fold,  and  two 
broader  commencing  and  connected  at  the  anterior  margin  and  cutting  the 
cell,  one  of  these  latter  basal,  extending  nearly  to  the  end  of  the  basal  half 
of  the  first  median  veinlet,  and  the  other  discal,  some  distance  into  the 
space  between  the  2nd  and  3rd  median  veinlets,  the  two  first  of  the  three 
bands  connected  together  at  their  outer  extremities  and  with  two  largish 
ooalescent  black  spots  in  the  anal  region  ;  with  a  small  black  spot  near  the 

extremity  of  the  cell,  and  six  of  the  same  colour  immediatelj'^  beyond  it 
disposed  in  a  line  which  runs  straight  from  the  costal  vein  as  far  as  the 
cell,  but  then  curves  abruptly  inwards,  the  first  of  these  s.pots  transversely 



240  J.  Wood-Mason  &  L.  de  Niceville— iiv/  of  Biwnal        [No  4, 

elons^ated,  extending  from  vein  to  vein,  and  connected  with  the  second, 
Vi'liich  is  roundish  and  itself  connected  with  the  discal  band,  the  third  oval, 

about  one-third  the  size  of  the  second,  and  touching  the  discocellular 
veinlet,  the  fourth  twice  the  size  of  the  third,  in  contact  with  the  median 

vein  and  its  two  last  branches,  the  fifth  rather  smaller  than  the  third,  the 

sixth  crescentic  and  connected  with  the  two  above-mentioned  large  spots  in 

the  anal  region  ;  with  six  large  diffused  luteous  blotches  externally  mar- 
gined with  black,  and  increasing  in  size  and  depth  of  colour  from  the 

anterior  to  the  inner  margin  ;  with  the  ground-colour  between  these 
blotches  and  the  discal  black  spots  pure  white  ;  with  an  increasing  series 
of  six  marginal  lunules,  between  which  and  the  wavy  black  margins  of  the 

luteous  blotclies  the  ground-colour  is  wliite  in  the  anterior  and  grey  or 
greyish-white  in  the  posterior  portion  of  the  wings  ;  and  with  the  incisures 
and  the  tails  margined  with  lutescent. 

Head  black  with  two  white  frontal  bands  ;  pronotum  with  a  luteous 

spot  on  each  side  ;  thorax  above  jet-black  ornamented  at  the  sides  with 
long  grey  sette,  below  cretaceous-white  ;  abdomen  cretaceous-white  with  a 
tapering  dorsal  black  band  and  two  lateral  fuscous  ones. 

Length  of  anterior  wing  1'7  ;  whence  expanse  =  35  inches. 
Hab.    South  Andaman.    Two  males. 

To  mark  its  close  relationship  to  A.  antipliates,  I  have  called  the 

species  P.  laestrygonum  after  the  mythical  people  over  whom  Antiphates 
is  supposed  to  have  reigned.  It  differs  from  its  nearest  ally  in  having  the 
u]  i^erside  much  blacker  (the  bands  of  the  forewing  being  broader ;  the  first, 
second,  and  fifth  of  them  togetlier  with  the  marginal  one  extending  to  the 
inner  margin,  where  they  are  all  connected  together  by  a  very  narrow  black 
edging  ;  and  the  disk  of  the  hindwing  mottled  as  it  were  by  black  and 
grey),  a  much  greater  extent  of  grey,  and  more  highl^^  developed  marginal 
and  submarginal  lunules  on  the  hindwing;  in  the  abdomen  being  dorsally 

banded  with  black  and  the  thorax  ornamented  with  grey  setse,  &c." 

73.    Papilio  ehodifee. 

P.  yhodife>\  Butler,  Ent.  Month.  Mag.,  vol.  xiii,  1876,  p.  67. 
Five  males. 

Fatn.  HESPERTD^. 

74.      IsilliNE  CHllOMDS. 

Kunierous  examples  {A.  dc  B.  and  Muti  Ram). 
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75.      ISMENE  AETA. 

Ismene  aria,  Moore,  Proc.  Zool.  Soo.  Lend.,  1865,  p.  784,  $  ?  . — Hewitson,  Exot. 
Butt.,  vol.  iv,  Hcsp.,  pi.  iii,  figs.  24,  25,  2 . 

Male  and  female. 

76.    Ismene  lebadea. 

Seeperia  lebadea,  Hewitson,  Exot.  Butt.,  1868,  yol.  iv,  Sesp.  pi.  iii,  figs.  22,  23,  <J. 
One  male. 

77.  Isi\rEisrE  betoa. 

I.  drima,  Moore,  Proc.  Zool.  Soc.  Loud.  1865,  p.  784,      — Hewitson,  Exot.  Butt, 
vol.  iv,  1868,  Hesp.  pi.  iii,  fig.  26,  S. 

Two  males. 

78.  Tagiades  rati. 

Pterijgospidea  ravi,  Moore,  Proc.  Zool.  Soc.  Lond.  1865,  p.  779,  ̂   ? . 
One  male  and  two  females. 

79.  Tagiades  amca. 

T.  alica,  Moore,  Proc.  Zool.  Soc.  Lond.  1877,  p.  693,  pi.  Iviii,  fig.  11,  <?. 

2 .    Above  lighter,  the  dark  markings  consequently  appearing  more 

prominent. 
The  anterior  wing  has  a  minute  transparent  speck  behind  the  three 

subapical  ones,  a  very  indistinct  and  small  double  whitish  spot  near  tlie 
end  of  the  cell  on  the  upperside,  and  two  discal  whitish  spots  on  the  under- 

side, the  anterior  one  of  which  only  is  partially  transparent  and  visible  on 
the  upperside. 

The  posterior  wing  is  less  white  above  and  has  the  anal  angle  rounded 
as  in  T.  ohsams. 

Male  and  female. 

80.    Plesionetjea  altsos. 

P.  all/SOS,  Moore,  Proc.  Zool.  Soc.  Lond.  1865,  p.  789. 

Many  specimens. 

81.  Hespeeia  oceia. 

ff,  oceia,  Hewitson,  Desc.  Heap.  1868,  p.  31. 
Males. 

82.  Hespeeia  colaca. 

Jff.  colaca,  Moore,  Proc.  Zool  Soc.  Lond.  1877,  p.  594,  pi.  Iviii,  fig.  7,    ̂   ?• 

Two  specimens. 
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83.    Hesperta  cahtba. 

S.  caMra,  Moore,  Proc.  Zool.  See.  Lond.  1877,  p.  593,  pi.  Iviii,  fig.  8,  (J  ? . 
Males  and  females. 

84.  Halpe  eetueia. 

Hesperia  heturia,  Hewltson,  Desc.  Hesp.  1868,  p.  36. 
Eaipe  heturia,  Moore,  Proc.  Zool.  Soc.  Lond.  1378,  p.  690. 

Males  and  one  female.    A  pair  from  Calcutta  in  the  Museum. 
The  number  of  spots  in  the  forewing  varies  from  6  to  8. 

85.  Hespebia  chata. 

S.  clinya,  Moore,  Proc.  Zool.  Soc.  Lond.  1865,  p.  791. 
Male. 

86.  Telegontjs  thtesis. 

Tclegonus  thyrsis  (Fabr.),  Butler,  Fabr.  Lep.  p.  262. 
Hesperia  panclia,  Moore,  Proc.  Zool.  Soc.  Lond.  1865,  p.  790. 
Three  males. 

87.  PaMPHILA  MiESOIDES. 

P.  maesoides,  Butler,  Trans.  Linn.  Soc.  Lond.,  ser.  2,  Zoology,  vol.  i,  p.  554. 

Many  specimens. 

88.    Pamphila  gola. 

P.  gola,  Moore,  Proc.  Zool.  Soc.  Lond.  1877,  p.  594,  pi.  Iviii,  fig.  9,  <?. 

Numerous  specimens  {A.  de.  R.  and  Moti  Ram). 

During  the  preparation  of  the  foregoing  list,  we  received  from  Bassein, 

on  the  mainland,  two  females  of  a  species  of  Sestia  of  the  same  tj^pe  as  S. 
cadelli,  in  which  the  modifications  of  form  and  markings  begun  in  H. 

agamarscliana  and  continued  in  H.  cadelli  are  carried  to  an  extreme. 
These  insects  were  obtained  by  Mr.  Algernon  Haden,  who  has  generously 
presented  one  of  them  to  the  Museum,  and  after  whom  we  have, consequently, 
all  the  more  pleasure  in  naming  the  species 

Hestia  hadeni,  n.  sp.,  PI.  XIII,  Fig.  2,  5. 

? .  Closely  allied  to  S.  cadelli.  Wings  above  pure  fleckless  white 
marked  and  veined  with  black  of  a  fuscous  tint  ;  with  the  marginal,  sub- 
marginal,  and  all  but  the  two  posterior  (which  are  subcoalescent  witli  the 
marginal  band)  of  the  discal  series  of  spots  in  the  anterior  wings,  but  with 

the  marginal  and  submarginal  series  only  in  the  posterior  wings,  com- 
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pletely  run  together  so  that  only  the  inner  portions  of  the  outlines  of  the 
innermost  series  of  the  coalesced  spots  are  in  either  case  still  discernihle, 
and  so  as  to  form  a  very  broad  outer  border  of  bliick  to  each  of  the  wings. 

Anterior  wings  broader  and  shorter,  being  less  than  twice  as  long,  as 
broad,  the  extreme  length  of  the  cell  bearing  the  same  relation  to  the  sub- 
median  vein  and  to  the  less  deeply  emarginate  outer  margin  ;  with  the 
spot  at  the  base  of  the  second  cell  smaller  and  free  of  the  veins,  as  also  is 
the  discoidal  cellular  spot  at  its  posterior  extremity  ;  the  curved  club-shaped 
mark  in  the  3rd  inner  marginal  cell  much  as  in  H.  agamarscliana,  but  not 
connected  by  a  black  streak  with  the  snbcoalescent  marginal  spot  beyond 
it ;  the  outer  black  border  with  a  clouded  white  spot  in  the  second  cell 
more  or  less  distinctly  separating  the  second  discal  black  spot  off  from  the 
band  ;  and  the  black  second  inner  marginal,  or  sutural,  cell  longitudinally 
streaked  with  clouded  white. 

Posterior  wings  broader,  with  their  undulated  outer  margin  still  more 
broadly  rounded  ;  the  spot  in  the  discoidal  cell  smaller  and  the  spots  around 
it  also  rather  smaller  and  free  of  the  black  outer  border  though  exhibiting 
a  tendency  to  coalesce  with  it  in  front  of  the  second  median  veinlet. 

Wings  below  of  a  less  pure  white  than  above,  marked  and  veined 
with  fuscous. 

Thorax  more  conspicuously  marked  with  greyish-white  than  in  S. 
cadelli,  in  which  these  marks  are  almost  effaced,  but  this  character,  as  also 
the  difference  in  the  proportions,  and  the  less  obvious  emargination  of  the 
outer  margin,  of  the  wings,  may  be  sexual. 

Lengtli  of  anterior  wing  2 '54  ;  extreme  length  of  its  discoidal  cell 
1"35  ;  expanse  5"18  inches. 

Hab.  Bassein,  Burmali.  Two  specimens  agreeing  in  every  respect 
with  one  another. 

Explanation  or  Plate  XIII. 

Fig.  1.    Eestia  cadelli,  W,-M.  &  de  N.,  <J. 
Fig.  2.    Kcslia  hadeiU,  W.-M.  &  de  N.,  $  . 
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XXIT. — Description  of  an  Arvicola  from  tlie  Punjab  Himahtyas. 
By  W.  T.  Blanpoeu,  F.  ii.  S. 

Aryicola  wynnei,  sp.  nov. 

A.  superne  rufescentifuseiis,  aliquando  griseo-lavatus,  sultus pailidior, 
caudd pediiusque  cum  dorso  concoloribus,  caudd  fere  -f-  corporis  cum  capite 
ce quant e  ;  auriculis  hrevihus,  vellere  contectis,  pilis  longiusculis  extus  muni- 
tis  ;  unguibus  longis,  albidis  coiiipressis,  pilis  hand  obtectis  ;  pollice  brevi, 
unguifero ;  dente  molario  inferiore  antieo  angulis  4i  externis,  5  internis, 
spatiis  in  corond  7  miinito,  secondo  tertioque  singulis  angulis  utrinque  tri- 
hus,  totidem  spatiis ;  dente  superiore  primo  spatiis  5,  angulis  utrinque 
tribus,  secundo  spatiis  4,  angulis  tribus  externis,  duobus  internis,  tertio 
denique  angulis  tribus,  quorum  ultimus  rotundatus,  externis,  dtiobus  internis, 

ill  lobum  elongato-ovatum  postice  productum  desinente  notando.  Long, 

corporis  cum  capite  0'12  met.,  caudce  0  032,  auris  0"07,  pedis  posterioris  a 
calcaneo  0  18,  cranii  0'028. 

Hab.  Ad  Mari  (Murree)  in  montibus  Himalayaiiis  occidentalibus,  ad 
latus  occidentale  fluniiiiis  Jheluia. 

General  colour  above  darlc  rich  brown  with  a  slight  greyish  tint,  head 
rufescent,  lower  parts  pale  brown,  tail  the  same  colour  as  the  back,  feet 
covered  with  brown  hair  above,  soles  pale.  Fur  very  soft,  dark  leaden  grey 
at  the  base  and  for  about  |  the  lengtli,  tips  dark  rufous  brown  on  the  back, 
dirty  white  below.  Ears  short  and  rounded,  concealed  beneath  the  fur, 
thinly  clad  with  long  hair  outside  and  with  short  brown  hair  inside  near  the 
border  ;  a  tuft  of  long  hair  on  the  anterior  edge  of  the  inner  surface.  Tail 
between  \  and  i  the  length  of  the  head  and  body,  cylindrical,  clothed  with 
long  hair  at  the  base  and  with  short  brown  hairs  throughout  the  terminal 

three  quarters  of  it  length.  Claws  long,  compressed,  white,  not  concealed 
by  long  hairs,  thumb  small  with  a  short  compressed  claw.  The  under  side 
of  the  tarsus  is  hairy. 

The  following  are  the  dimensions,  in  inches,  of  two  specimens,  both 

adult  males,  in  spirit : — 
1  2 

Length  of  head  and  body  from  nose  to  anus,   4  75  3'5 
Ditto      tail  from  anus  (hairs  at  end  not  included),  ...  1'35  12 

Height  of  ear  from  orifice,    0'25  0  26 
Breadth  of  ditto,      0  25  0-26 
Length  of  fore-foot  without  claws,   .0'4  0  4 

Ditto  of  hind-foot  and  tarsus  without  claws,   07  0  7 

Ditto  of  claw  of  middle  toe,   0"11  0'13 
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The  incisors  are  deep  orange.  The  following  are  the  characters  of  the 
molars  : — 

Upper  molar  I ;  5  spaces  or  prisms  3  external  and  3  internal  angles 
„       „    II    4  „  3       „  2  „ 
„      „  in   4  „  3      „  2  „ 

Lower  molar  17  ,,  4       „  5  ,, 
„       »    II    3  3       „  3  „ 
«      »  m   3  „  3      „  3  „ 

Described  from  two  specimens  in  spirit  and  two  skins  sent  by  Mr.  A, 
B.  Wynne,  of  the  Geological  Survey.  I  have  called  the  species  after  the 

discoverer,  by  whom  I  am  informed  that  the  native  name  ia  '  Kanis.' 
I  hope  to  give  a  fuller  description  of  tliis  and  the  other  Himalayan 

forms  shortly. 

XXIII. — Sojne  neio  Species  of  Rliopalocerous  Lepidoptera  yroMi  the  Indian 
Region. — By  Captain  G.  F.  L.  Maeshall,  E.  and  Lionel  de 
Nice'ville. 

(Received  DeeemlDer  27tli,  1880.) 

1.    Eupl(ea  (Salpinx)  adamsoni,  Marshall. 

S  .  Allied  to  U.  superha,  Herbst,  but  differing  on  the  ttppeeside  of  the 
foretoinr/  in  that  the  brilliant  blue  gloss  is  confined  to  the  basal  two-thirds 
not  reaching  to  the  costa  or  the  inner  margin,  and  that  the  spots  are  reduced 
to  four  in  number  all  very  small,  one  subcostal  above  the  end  of  the  cell,  and 
one  in  the  cell  at  the  end  both  lilac,  and  two  near  anal  angle,  one  marginal 
and  the  other  submarginal,  white.    Sindwing  as  in  IE.  superla. 

Hab.  Moulmein ;  taken  in  the  autumn  by  Captain  C.  H.  E.  Adam- 
son. 

2.    ZopHOESSA  JALAtrniDA,  de  N. 

$  .  Nearest  to  Z.  atkinsonia,  Hewitson ;  from  which  it  differs  on  the 
TTPPEESIDE  in  being  deep  brown  instead  of  tawny  and  in  having  the  macular 
bands  and  bar  in  the  cell  of  the  foreiving  ochreous.  On  the  underside  the 
ground  colour  is  also  deep  brown,  and  the  hindwing  is  crossed  by  several 
silvery  white  streaks  on  the  basal  half. 

Hab.    Jalauri  pass,  N.  W.  Himalayas. 

3.    Lethe  maiteta,  de  N. 

S  .  Allied  to  Lethe  sidonis,  Hewitson,  from  wliich  it  difPers  on  the  ttppee- 

side in  having  an  obscure  ochreous  band  across  the  foreicing  beyond  the 
32 
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cell,  and  on  the  underside  in  the  band  in  the  cell,  as  also  the  band 

beyond  the  cell,  of  the  foreiuing  being  very  prominent,  both  of  which  bands 
are  ochreous  instead  of  silvery  white. 

Hab.    Jalauri  pass,  N.  W.  Himalayas. 

4.  Lethe  sideeea,  Marshall. 

S  .  Allied  to  L.  sidonis,  but  differs  in  being  smaller,  in  the  uniform 

spotless  upper  surface,  and  the  uniform  paler  brown  ground-colour  of  the 
underside.  Forewing  entirely  wanting  the  discal  bands  and  the  whitish 
spots  on  the  costal  margin  ;  the  only  markings  being  three  minute  sub- 
marginal  white  spots  beyond  the  cell  (the  middle  one  faintly  circled  with 
black),  a  single  yellowish  marginal  line  edged  on  both  sides  with  dark 
brown,  and  within  this  a  distinct  silvery  lilac  submarginal  line  extending 
from  the  apex  to  the  second  median  nervule.  Sindiuing  with  all  the 
silvery  streaks  brighter  and  more  distinctly  lilac  ;  the  ocelli  all  blacker  and 
less  prominently  pupilled  with  white ;  the  second  and  third  ocelli  from  the 
apex  out  of  line,  much  nearer  the  margin,  the  silvery  band  within 
following  this  curve  and  deeply  sinuated  beyond  the  cell. 

Had.  Sikkim. 

5.  Lethe  sattatati,  de  N. 

%  .  Similar  in  outline  to  L.  latiaris  ?  and  differing  from  it  on  the 
UPPERSiDE  only  in  the  absence  of  the  transverse  oblique  ochreous  line 
and  the  subcostal  spot  near  apex  of  forewing.  Underside  pale  brown 
with  no  ochreous  tint,  and  washed  with  lilac,  especially  on  the  outer  half : 
both  wings  crossed  by  a  prominent  brown  nearly  straight  subbasal  line 
outwardly  margined  with  lilac.  Foreiving  with  an  irregular  discal  transverse 
brown  line  ;  a  bar  in  the  cell  within  the  subbasal  line  ;  five  indistinct 
submarginal  ocelli  circled  with  lilac  and  brown  on  a  lilac  ground ;  and  a 
yellowish  marginal  line  edged  on  both  sides  with  dusky,  within  which  a 
a  brown  band  on  the  lilac  ground  between  the  ocelli  and  the  margin. 
Sindwing  with  a  discal  very  much  angled  dark  brown  line,  within  which 
is  a  very  distinct  lilac  litura  above  the  third  median  nervule  ;  the  sub- 
marginal  ocelli  large,  the  upper  one  distinctly  pupilled  with  white  and  all 
of  them  profusely  speckled  with  white  ;  the  usual  marginal  markings. 

Hab.    Sibsagar,  Assam  {S.  E.  Peal). 

6.  Neope  bhima,  Marshall. 

^  .  Allied  to  N.  moorei,  Butler.  Upperside  :  hindwing  with  only  six 
oval  black  submarginal  spots  circled  with  yellow,  the  first  minute,  the  rest 

large,  prominent ;  two  swarthy  submarginal  lines  and  the  margin  itself  swar- 
thy.   Underside  :  the  basal  area  of  both  wings  pale  olivaceous  brown,  irro- 
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rated  and  irregularly  streaked  and  spotted  with  dark  brown,  with  a  few  ochre- 
ous  spots  and  streaks.  A  nearly  straight  band  of  pale  ochreous  across  both 
wings  beyond  the  middle  bordered  interiorly  with  dark  brown  most  broadly 
on  the  forewing.  Forewing  with  a  row  of  five  oval  black  spots  pupilled 
with  white  and  banded  with  yellow,  the  third  and  fourth  much  larger, 
placed  on  a  broad  discal  brown  band  ;  a  pale  ochreous  submarginal  band 
beyond  uniting  at  the  anal  angle  with  the  pale  ochreous  median  band,  the 

margin  and  two*  submarginal  lines  swarthy  on  a  yellow-brown  ground. 
JELindwing  with  a  sinuous  band  of  eight  perfect  ocelli,  the  seventh  and 
eighth  with  yellow  irides  coalescing. 

Hab.  Burmah ;  taken  in  April  in  the  upper  Thoungyeen  forests, 
Tenasserim,  by  Captain  C.  T.  Bingham. 

7.  Eeebia  shallada,  Lang. 

.  ?  .  Allied  to  Tl.  Tcalinda  but  rather  larger,  and  the  male  broader- 
winged  than  in  the  species  mentioned ;  darker  and  less  brightly  coloured. 
IJPPEESIDE  with  a  small,  diffused,  dark  ferruginous  patch  within  the 
middle  of  exterior  margin  on  hotJi  wings,  smaller  than  in  E.  kalinda  on 
the  forewing,  and  larger  on  the  hindwing. 

Hab.  Kunawar.  This  species  was  discriminated  by  Col.  A.  M. 

Lang,  R.  E.,  some  years  ago,  but  no  description  has  hitherto  been 
published. 

8.    Eeebia  mani,  de  N. 

(? .  ? .  Allied  to  IE.  kalinda,  Moore,  from  Kulu  specimens  of  which 

species  it  differs  on  the  tjppeeside  in  the  larger  extent  and  lighter  and 

yellower  colour  of  the  patch  on  the  foretving  ;  and  in  the  entire  absence  of  the 

ferruginous  patch  on  the  hindiving  :  and  on  the  underside  by  having  the 

yellowish  patch  on  the  forewing  as  on  the  upperside  and  abruptly  defined. 

Hab.    Chung  pass  and  Lingti,  Ladak. 

9.    MxcALESis  ocuLTis,  Marshall. 

^  .  S  .  Allied  to  M.  onatus,  Hewitson.  TJppEEaiDE  :  forewing  with  the 

lower  ocellus  considerably  larger,  and  broadly  surrounded  with  ferruginous 

yellow  ;  the  yellow  almost  reaching  the  inner  margin  and  connected  by  a  band 

of  the  same  colour  with  the  costa :  hindwing  with  four  increasing  black 

ocelli  white-pupilled  and  with  yellow  rings,  the  yellow  rings  coalescing. 

Undeeside  with  a  yellow  discal  band  crossing  both  wings,  prominent  in  the 

female,  obsolete  except  near  the  costa  in  the  male. 

Hab.  Travancore ;  taken  in  May  in  the  Ashamboo  hills  by  Mr. 

Harold  S.  Fergusson. 
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10.    LiBTTHEA  EOHiNi,  Marshall. 

?  .  TJpPEESrpE  brown  with  pure  white  markings.  Foreiving  with  an  oval 

spot  filling  the  end  of  the  cell,  a  large  quadrate  spot  on  the  disc  between 

the  first  and  second  median  nervules,  two  spots  coalescing  one  on  each  side 

of  the  upper  discoidal  nervule,  and  a  spot  near  the  costa  divided  into  three 

by  the  subcostal  nervules.  Hindwing  with  a  large  square  spot  on  the 

costa,  a  straight  median  band  across  the  wing  below  the-  cell  not  reaching 

the  inner  or  outer  margins  and  cut  by  the  discoidal  and  three  median 

nervules,  and  a  small  spet  above  between  the  subcostal  nervules.  All  the 

spots  and  bands  pure  white. 
Hab.    Khasi  hills ;  taken  near  Shillong  in  May  by  Mr.  J.  P.  Cock. 

With  the  exception  of  Euplma  adamsoni,  Lethe  siderea,  and  L.  satya- 

vati,  all  the  species  above  characterised  will  be  figured  in  the  descriptive 

hand-book  of  the  butterflies  of  the  Indian  region  which  we  shall  shortly 

publish  under  the  title  of  '  The  Butterflies  of  India,  Burmah,  and  Ceylon'  ; 
and  in  which  fuller  detailed  descriptions  of  all  will  be  found. 

XXIV. — Description  o/ Parantirrhoea  Marshalli,  tlie  Type  of  a  neiv  Genus 

and  Species  of  Wiopaloceroiis  Lepidoptera  from  South  India. — 
By  J.  Wood-Masost,  Deputy  Superintendent,  Indian  Museum, 
Calcutta. 

Family  NYMPHALID^. 

Subfamily  Satyeinje. 

Parantirrlioea*  n.  gen. 

(?.    Anterior  wings  triangular;  anterior  margin  moderately  and  re- 
gularly arched ;  apical  angle  acute ;  outer  margin  almost  straight,  being 

only  just  perceptibly  convex  ;  inner  angle  rounded ;  inner  margin  sinuous, 
being  lobed  at  the  base  much  as  in  the  males  of  Glerome  and  Winona, 
genera  of  MoKPHiNiE ;  subcostal  vein  4-branched,  the  first  branch  given 
off  before,  and  the  second  beyond,  the  end  of  the  discoidal  cell,  the  first, 
second,  and  third  coalescing  successively  and  respectively  with  the  costal 
vein,  the  first,  and  the  second,  and  all  tliree  in  turn  becoming  free  and 
running  off  at  a  tangent,  like  the  costal  vein,  to  the  anterior  margin,  the 
fourth  being  perfectly  free  from  its  origin  and  running  to  the  apical  angle  ; 
posterior  discocellular  veinlet  long,  very  slightly  concave  outwards,  almost 
straight,  intermediate  one  not  quite  half  the  length  of  the  posterior,  ante- 

*  From  wapd,  by  the  side  of,  and  Antirrhoea,  generic  name. 
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rior  one  rudimentary ;  submedian  vein  sinuous,  short,  terminating  in  the 
wing  membrane  near  the  inner  margin  at  about  the  level  of  the  junction  of 
the  basal  and  second  fourth  of  the  length  of  that  margin,  being,  in  fact, 
hardly  more  developed  than  is  the  internal  vein  of  the  Papilionin^  as 
compared  with  that  of  many  Heterocerous  Lepidoptera  ;  the  first  median 
veinlet  directed  straight  outwards  and  backwards,  out  of  its  normal  course, 

to  the  inner  angle  and  supplying  the  place  of  the  rudimentary  subme- 
dian ;  on  turning  to  the  underside,  it  is  seen  that  a  narrow  rounded  lobe 

of  the  functional  sutural  area  about  six  times  as  long  as  it  is  broad  is 
folded  back  upon  the  under  surface,  to  which  it  is  firmly  adherent ;  this 
lobe  occupies  the  middle  two-fourths  of  the  length  of  the  inner  margin, 
and  is  thickly  clothed  on  its  surface  and  fringed  at  its  free  edge  with 
firmly  attached,  long,  and  somewhat  raised  modified  scales  rendered  conspi- 

cuous by  their  rich  dark  brown  colour  and  satiny  lustre ;  the  outline  of  this 
turned  up  lobe  is  marked  out  on  the  upperside  by  a  curvilinear  groove. 

Posterior  wings  tailed,  subquadrate,  with  four  distinct  margins,  viz., 
a  strongly  and  irregularly  arched  anterior  margin,  nearly  straight  external 
and  posterior  margins,  and  an  inner  or  abdominal  margin,  marked  out  by 

the  obtuse-angled  apex,  the  tail,  and  the  well-rounded  anal  angle ;  with  a 
black  oval  sexual  mark,  divided  by  the  submedian  vein,  near  the  anal 
angle ;  costal  vein  short  and  straight,  terminating  before,  and  the  first 
branch  of  the  subcostal  which  originates  close  to  the  base  of  its  vein  ending 
beyond,  tlie  middle  of  the  lengtli  of  the  anterior  margin,  the  second  branch 
being  given  off  before  the  middle  of  the  discoidal  cell  and  extending  into 

the  apical  angle ;  'discoidal'  vein  in  the  same  straight  or  sliglitly  curved 
line  with  the  subcostal ;  discocellalar  veinlet  sinuous  ;  the  third  median 

veinlet  pi'oduced  to  a  conspicuous  tail. 
Antennas  fine  and  distinctly  clubbed. 
Female  unknown. 

No  Asiatic  genus  of  Sattrikj3  presents  us  with  any  approach  to  the 
remarkable  arrangement  of  the  two  hindermost  veins  of  the  anterior  wings 
described  above ;  but,  in  the  South  American  genus  Antirrhoen,  we  meet 
with  identically  the  same  arrangement,  the  first  median  veinlet  in  A.  archaea 
and  its  congeners  running  back  to  the  inner  angle  and  the  submedian  vein 
ending  a  considerable  distance  short  of  that  angle,  though  not  nearly  so  far 
short  of  it  as  in  the  Indian  form,  for  which  I  propose  the  above  name  in 
allusion  to  these  remarkable  points  of  resemblance,  reserving  all  further 
comparisons  and  comment  until  I  shall  be  in  possession  of  specimens  of 
the  South  American  forms. 
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P.  marshalli,  n.  sp. 

<?.    Wings  above  dark  fuscous  suffused  with  rich  deep  violet. 

Anterior  wings  with  an  outwardly  and  forwardly  arched  subcrescentic 
pale  violet  or  mauve  band  commencing  beyond  the  middle  of  the  wings 
at  the  costal  vein,  terminating  at  the  inner  angle,  and  crossed  obliquely  by 
a  series  of  three  small  white  spots  disposed  in  a  straight  line  parallel  to  the 
outer  margin  and  placed  upon  folds  of  as  many  consecutive  cells,  the  last 
being  between  the  two  anterior  median  veinlets. 

Posterior  wings  relatively  longer-tailed  than  in  Melanitis  ismene 
(Cramer)  with  the  membranous  parts  of  the  divergent  tails  almost  wholly 
formed  by  the  produced  wing-membrane  of  the  interspace  between  the 
second  and  third  median  veinlets,  a  very  narrow  anterior  membranous 
edging  only  being  contributed  by  the  interspace  next  in  front ;  and  with 
rather  more  than  the  basal  two-thirds  of  their  length  in  front  of  the  dis- 
coidal  and  subcostal  veins  ochreous. 

Wings  below  ochreous  obscurely  striated  with  a  deeper  shade  of  the 
same  colour,  and  marked  with  a  submarginal  series  of  incouspicaous  brown 

specks,  the  probable  rudiments  of  ocelli. 

Length  of  anterior  wing  1-16;  whence  expanse  =  2'4  inches. 
The  female  will,  in  all  probability,  prove  to  differ  from  the  male  not 

only  in  the  absence  of  the  sexual  spot  in  the  posterior  wings,  but  also  in 
having  the  inner  margin  of  the  anterior  wings  straight  and  neither  lobed 
at  the  base  nor  turned  up  in  the  middle,  and  the  first  median  veinlet  and 

the  submedian  vein  of  the  same  wings  normally  arranged  and  develop'-^ 
and  directed  respectively  to  the  outer  margin  and  to  the  inner  angle  after 
the  manner  usual  amongst  butterflies. 

Hab.  Trevandrum,  Travancore,  South  India.  Described  from  four 

specimens  of  the  male,  one,  the  type,  recently  purchased  by  the  Indian 
Museum,  and  three  belonging  to  Captain  G.  F.  L.  Marshall,  R.  E.,  to 

whom  I  am  indebted  not  only  for  the  opportunity  of  describing  this  inter- 
esting insect,  but  also  for  permission  to  dissect  one  of  the  specimens  in  his 

collection. 

P.  S. — The  species  of  the  genus  JElymnias  alone  present  the  same 
disposition  of  the  three  anterior  veins  of  the  posterior  wings. 

8  MAY  1885 
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Antirrhoea,  248,  249 

,,       archiea,  249 

Antilocapra,  29 

,,       acuticornis,  ib. cervicapra,  ib. 

„       palasindica,  ib. 
„       patulicornis,  ib. 
„       sivalensis,  29 Antilope  cervicapra,  33 

,,       pateindica,  36 
,,       patulicornis,  ib. 
„       porrecticornis,  ib. 
„       sivalensis,  ib. Ape,  anthropoid,  23 

Aphna3us  lohita,  var.  zoilus,  232 

,,       zoilus,  ib. Archegosaurus,  10,  16,  39 
Arctomys  caudatus,  7 

himalayanus,  ib. 
Argala  falconeri,  22,  37 
Arhopala  centaurus  var.  coruscans,  234 Arion,  164 
Ariophanta,  151,  152,  184,  185,  193 

,,       armnonia,  152^  153 ampullarioides,  153 

J,       atrofusca,  ib. „       auris  (  ?  cysis),  152 
bajadera  =  ammonia,  ib. 

„       cambojensis,  ib. 
„       cyclotrema,  ib. 
„       cysis,  ib. ,,       delibrata,  ib. 
„       foveata,  153 ,,       foveola  for  foveata,  ib. 
„       himalayana  =  interrupta,  152 
„       immerita,  152,  185,  222 
„       interrupta,  152,  154,  185 
,,       intumescens,  152 

•    „       janus,  ib. 
,,       javanica,  153 ,,       kadapaensis  =  nicobarica,  152 
„       lyevipes,  152,  153,  154,  185 
„       laidlayana,  152,  155,  185 
„       Unstedti,  153 
„       martini,  ib. 
„       nemorcnsis,  ib. 
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Ariopbanta  nicobarica,  162 
,,       rareg'uttata,  153 
„       regalis  =  vittata,  152,  153 
„       retrorsa,  162 
„       rumphii,  ib. 
„       ryssolemma  (  ?  thyreus),  152 
„       saccata,  153 
„       sannio,  ib. 
„       striata,  ib. 
„       thyreus,  152 
„       trifasciata  =  laavipes,  152, 

154 
„       vittata,  152 

*Assiminea  beddomeana,  163 
*  „       bifasciata,  162 
*  ,,       dobrniana,  ib. 
*  „       hnngerfordiana,  165 

„       marginata,  162 
*  ,,       microsculpta,  165 
*  „       peaseana,  162 
*  ,,       sinensis,  161 

„       subconica,  162 
*  „       templeana,  166 
*  „       tbeobaldiana,  164 
*  „       -woodmasoniana,  163 AssimineinEe,  161 
Assaminidaj,  ib. 

*Artiodacty]a,  26,  35,  36 
Arvicola  wynnei,  244 
Asia  and  Australia,  high  atmospheric 

pressure  of,  70 
Atella  alcippe,  227 
Atmospheric  pressure  in  Asia  and  Aus- 

tralia, 70 
Auchenia,  30 
Australia  and  Asia,  high  atmospheric 

pressure  of,  70 
Aves,  fossil  22,  37 

„    mio-pliocene,  22 
Batagur,  21,  37 

,,      dhongoka,  21,  34 
Batagurida3,  21 
Batrachians,  eocene,  38 

„         fossil,  16 
„  tertiary,  17 
,,         trias-juTLi,  16,  39 

Belgrandia,  161 
,,       miliacea  var.  minor,  161 

Belodon,  18 
BelHa,  20,  21 

„     crassicolHs,  21 
„     nuchalis,  ib. 
„     sivalensis,  21,  37 

Bensonia,  199  * 
Bharal,  Zoological  position  of,  131 
Bibos,  32 
Birds,  fossil  mio-pliocene,  22 
Bison  priscus,  29 

,,    sivalensis,  29,  36 
Blue  Sheep  of  Thibet,  131 
Bos,  29,  33 

Bos  acutifrons,  29,  36 
„    namadicus,  32,  34 
,,    planifrons.  29,  36 
,,    platyrhinus,  29,  36 
,,    primigenius,  29 Bothriceps,  17 

Brachyopina,  17 
Brachyops,  17 

,,        laticeps,  16,  39 
Brackish  ■water-mollusks,  new  species  of, 159 
Bramatherium,  9 

,,  perimense,  28,  36 Bubalus  palffiindicus,  29,  32,  34,  36 
„       platyceros,  29,  36 Bucapra  daviesii,  29,  36 

*Bythinia  evezardi,  220 
Bytbiniinse,  169 
Calcutta,  Water  Supply  of,  85 
Callidryas  crocale,  236 
Camelopardalis  sivalensis,  28,  36 
Camelus  sivalensis,  29,  30,  36 
Canis  curvipalatus,  24,  34 

„      cautleji,  24,  34 Capitodus  indicus,  14,  38 
Capitosaurus,  16 
Capra,  133 

,,    falconeri,  29 
,,    perimensis,  29,  36 
,,    sivalensis,  29,  36 Carcharias,  15,  37 

Carinated,  fossil,  37 
Carnivora,  fossil,  31,  33,  34,  35 

*Cataulus  albescens,  214,  215,  216 

,,       austenianus,  214 
*  „       calcadensis,  214,  215,  216 
*  „       costulatus,  213,  214,  216,  222 

„       eurytrema,  214 
„       layardi.  ib. „       pj^ramidatus,  ib. 
„       recurvatus,  ib. 
,,       templemanni,  ib. 
„       tortuosus,  214,  216 

Catopsilia  crocale,  236 
Cautleya  annuliger,  21,  37 
Ceratodus  hislopianus,  39 

hunterianus,  ib. 

„       oblongus,  14 
„       virapa,  39 Cervus  duvaucellii,  28,  32,  34 

„     latidens,  28,  36 
„     namadicus,  32 
,,     megaceros,  28 „     simplicidens,  28,  36 
„     sivalensis,  ib. 
,,     triplidens,  ib. Cethosia  nicobarica,  227 

Cetiosaurus,  18 
Chaca,  15,  37 
Chseromeryx,  27 

„         silistrensis,  36 
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Chalicotlieriuin,  26 
„  sivalense,  26,  35 

Chelonia,  19,  20,  33,  34,  37,  38 
Chceradodis  cancellata,  82 

„        laticoUis,  83 
„         peruviana,  ib. 
„        rhombicollis,  82 
„        rhomboidea,  83,  84 

*  „         servillei,  83 
*  „         stalii,  ib. 

„         squilla,  84 
„         strumaria,  82,  83 

Cremnoconclius  carinatus,  221 
„  conicus,  ib, 
„  fairbanki,  183,  221 

Cirrliofchroa  anjira,  227 
Clarius,  15 
Cleromo,  175,  248 

,,       amathusia,  175,  176 
Cochliodontida3,  13 
Collonia,  163 
Colossocbelys  atlas,  20,  37 
Conulema,  191 
Corax,  14 

„     incisus,  38 
„      pristodontus,  ib. 

Corbicula  iravadioa,  183,  221 
Ceratopliora,  192 
Crocodilia,  34,  37,  38,  39 
Crocodilus,  VJ,  34 

„        palustvis  (bombifrons,  Gray), 19,  37 
Cyclostomacea,  181 
CyclostomidcB,  183 
Cynthia  erota,  227 
Cyrestis  codes,  228 

,,  formosa,  ib. 
„  thyodamus,  ib. 

Damonia  (Emys)  hamiltonii,  21 
„       hamiltonoides,  37 

Danaina),  224 
Danais  cbrysippus,  223 

,,     melanolcuca,  225 
,,     plexippus,  223 

Dapedius,  13 
,,       egertoni,  39 

Darjiling,  atmospheric  pressure  at,  71 
Dentition  of  Rhinoceros,  135,  140 
Deudorix  dieneces,  234 

„        cpijarbas,  ib. 
„        orscis,  ib. 
„        varuna,  ib. 

Diadema  bolina,  228 
Dicynodon  oricntalis,  17,  39 
Dicynodontia  (Anoniodontia),  17,  39 
Dimorphism  in  Papilio  Castor,  146 
Dinosauria,  17,  38 
Diaotherium,  25,  26 
„  indicum,  26,  35 

peatapotamia3,  26,  33 

Dinotherium  sindiense,  2C,  35 
Diodon,  10 

„      foleyi,  14,  38 
,,      hystrix,  14 Dipnoi,  13,  14,  39 

Dipsas  epijarbas,  234 
,,      westermannii,  233 Diurnal  lepidoptera,  new  species  of,  134 
„  ,,  from  Port  Blah-,  223 Discophora,  176 

„        celinde,  226 DoleschalUa  bisaltide,  227 
Dorcatherium,  28 

,,  majus,  28,  36 
„  minus,  28,  36 Dromajus  sivalensis,  23,  37 

Dynamo -Electric  Machine,  1,  167 Edentata,  30,  37 
Elasmobranchii,  13,  14,  15,  37,  38,  39 
Elephas,  25,  31,  32 

„       antiquus,  31 
„       namadicus,  9 Elymnias,  250 

„         cottonis,  226 
,,        undularis,  223 Emyda,  21,  22 

„       vittata  (ceylonensis,  Gray),  21,37 
EmydidsB,  19 
Emys,  37 

,,     hamiltonoides,  21 Enchodus,  14 

,,        serratus,  38 Enhydriodon,  25 
,,  sivalensis,  35 Enhydris,  23 

Ennea,  204 
*  „     beddomei,  210 

„     blanfordiana,  209 
*  „      canarica,  210 

,,      cylindrelloidea,  209 
*  „      exilis,  206,  207,  210,  222 
*  „     macrodon,  205,  206,  207,  222 

„     pirriei,  206,  207 
„      sculpta,  206,  207 
,,      stenopylis,  209 

*  „      stenostoma,  208,  222 
*  „     subcostulata,  206,  207,  222 

„      vara,  209,  211 Entelodon  (Elotherium),  27 
Equus  namadicus,  33 

,,     primigenius,  27 
„     sivalensis,  26,  35 Erebia  kalinda,  247 

*  „      mani,  247 
*  „      shallada,  247 Eronia  ceylonica,  237 

,,      gaea,  ib. „      naraka,  ib. 
„      pingasa,  ib. „      Valeria  (var.  nai'aka),  ii. 
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Eryeinidas,  229 
Euelephas,  25,  31 

„         hysudricus,  25,  35 
„         indicus,  33 
„         namadicus,  31,  33 

Euplecta,  185,  191,  192 
„        austeni,  191 
,,        clamacterica,  191,  192 
,,        ornatissima,  191 

*Eiii)loea  (Salpinx)  adamsoni,  245,  248 
,,      aiidamanensis,  226 
„      core,  226 

,,      super"ba,  245 Eurytela  horsfieldii,  228 
„        stephensii,  228 

Expansion  of  metals,  cubical,  66 
Eye-pits,  absent  in  Barhal,  131 
Eelis  cristata,  24,  34 

„    grandicristata,  24,  34 
Fishes,  carboniferous,  12,  39 

„      cretaceous,  14,  38 
,,      eocene,  14 

jura-triassic,  39 
„     niio-pliocene,  15 
„     plio-miocene,  37 
,,      trias  jura,  13 

Fossil  vertebrata  of  India,    slietcb  of 
history  of,  8 

FranMand's  method  of  water  analysis,  90 Ganoidei,  13,  38,  39 
Gharialis  crassidens,  20,  37 

„       gangeticus,  ib. 
„       leptodus,  ib. 
,,       (Leptorhynchus),  20 

Gonioglyptus,  16 
,,  longirostris,  39 

Graculus,  22,  37 
Halpe  beturia,  242 
Hapalus  trayankoricus,  215 
Hebomoia  glaucippe,  134,  235 

*       „       roepstorfii,  134,  150,  235 
„       sulphurea,  134,  236 
„       vossii,  134,  236 

Helicarion,  185,  195,  198 
Helicidje,  161,  181,  182,  184 
Helicinidaj,  182 
Helix  acuducta,  193 

,,     anceps,  ib. 
„     arata,  ib. 
„     calpis,  211,  212 
„     camui-a,  193 
„     climacterica,  ib, 
„     delecta,  192 
„     diplodon,  194 
„     elFulgens,  197 
„     himalayana,.  154 
„     immerita,  185 
„     indica,  186,  193 
„     ingrami,  193 
„     intcrrupta,  154 

Helix  intumescens,  155 

„     lasvipes,  185 
„     laidlayana,  185 

„     layardi,  191 
,,     ligulata,  157 
„     maderaspatana,  189 
„     orcula,  200 
,,     ornatella,  183 
,,     ornatissima,  193 
,,     oxytes,  158 
,,     plicatula,  197 
„     pollux,  158 
„     ponsa,  192 ,,     serrula,  193 
,,     shiplayi,  ib. „     subopaca,  191,  192 
,,     subruguta,  198  • 
„     tanshaurica,  220 
„     tenuicula,  196 
„     tugurium,  193 
,,     vidua,  190 ,,     vitrinoides,  185 Helladotherium,  28 

Helodopsis,  13 abbreviata,  39 

„        elongata,  ib. Helodus,  13 
,,       abbreviata,  ib. 
,,       elongata,  ib. Hemibos,  29,  30 
„       acuticornis,  29,  36 
„       antilopinus,  ib. 
,,       occipitalis,  ib. Hemimeryx,  27,  36 

Hemiplecta,  151,  184,  186 
„       basilossa,  157,  187,  189 
„       basileus,  157 
„       bataviana,  156 „       beddomei,  157,  187 
„       biamensis,  156 
„       blanfordi,  157 
,,       blainvilliana,  156 

„       bulla,  156 
„       castor,  157 
„       centralis,  156 
„       chenui,  157 „       conoidalis,  156 
,,       cuvieriana,  ib. 
„       cycloplax,  157 
,,       cymatium,  ib, 
„       densa,  156 
„       distincta,  ib. *        „       enisa,  188,  223 

„       fulvida,  156 
,,       gummata,  ib, 
„       halata,  ib. ,,       humphreysiana,  155,  156 
,,  ,,         var.  gemina,  156 

„       labiata,  156 
„  ))     (=  monticola,  Hut- 

ton,  155) 
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Hemiplecta  ligulata,  155,  156,  157 
limaensis,  166 

„       lurida,  ib. 
„       neptunus,  ib. nov8B-hiberiiia5,  ib, 
„       orobia,  157 
„       oxytes,  ib. 
„       panayensis,  156 
„       pollux,  157 
„       rubricata,  156 
„       rufa,  ib. 
,,       rufescens,  ib. 
„       semiglobosa,  ib, 
„       scmigranosa,  ib. 
„       semirugata,  155,  156 
,,       setigera,  156 
„       steursii,  ib. 
„       sylvicola,  157 
„       theodori,  156 

*  „  tinostoma,  187,  188,  222 
„  tranquebarioa,  156,  156 
,,       imdosa,  167 
„       velutina,  156 
„       xantbotricha,  156 

Hemitragus,  133 
Herona  andamana,  228 

,,     marathus,  ib. 
Hesperia  aelianus,  229 

„       bcturia,  242 
„       cahira,  ib. 
,,       chaya,  ib. 
„       colaca,  241 
„       lebadea,  ib. 
„       oceia,  ib. 
,,       pandia,  242 Hesperidas,  240 

Hestia  agamarschana,  224,  226,  242,  243 
*  „    cadelli,  225,  242,  243 

„    from  Burmab,  223 
*  „    hadeni,  242,  243 

„    jasonia,  224 
,,    lynceus,  ib. 

Heterobrancbus,  15 
Hctei'ocerous  Lepidoptera,  249 
Hippobyus,  27 

,,       sivalensis,  35 
Hippopotamus,  27,  31,  32 

„  iravadicus,  27,f  5 
„  namadicus,  32,  34 
„  palasindicus,  ib. 
„  sivalensis,  27,  35 

Hippotberium  (Hipparion),  26,  27 
,,        antilopinum,  27,  35 
„         gracile,  27 
,,        tbeobaldi,  27,  35 

Homo,  33 
Hooghly  water,  analysis  of,  85,  124,  128 
Human  remains,  32 
Hyajna  crocuta,  24 

„     felina,  24,  34 

Hyajna  sivalensis,  24,  34 

,,      striata,  24 Hyffinarctos,  ib. 
„        palreindicus,  26,  34 
„        sivalensis,  24,  34 

Hydaspitberium,  28 
„  grande,  28,  36 
,,  leptognatbus,  ib. 
„  megacepbalum,  ib. 

Hydraspis,  19,  22 

„       leitbii,  38 Hydrobia,  160 
^'       ,,       miliacea,  161 
„  ,,    var.  minor,  ib, 

Hydobiinse,  160 
Hydroceninas,  182 
Hyopotamus,  27 

,,        palseindicus,  35 
„         sindiense,  27 

Hyotberium,  ib. 
,,         sindiense,  27,  35 

Hyperodapedon,  18,  39 
Hypolimnas  bolina,  228 

„        misippus,  223 Hypolycsena  andamana,  232 

,,        erylus,  ib. Hystrix  sivalensis,  30,  37 
Ibex,  133 
Icbthyodorulites,  13 
Ichtbyosauria,  38 
Icbtbyosaurus,  11,  19 

„  indicus,  38 Icbthyozoic  fossil  vertebrata,  list  of,  39 
Ictitberium  sivalense,  24,  34 
Indian  malacology,  contributions  to,  No. 

XII,  181 
Ismene  aria,  241 

,,     cbromus,  240 
„     druna,  241 
,,     lebadea,  ib. Ixias  andamana,  236 

Junonia  almana,  227 

„      asterie,  ib. Kainozoic  fossil  vertebrata,  list  of,  34 
Kallima  albofasciata,  227 
Labyrintbodon,  16 
Labyrintbodontia,  39 
Lacertilia,  20,  37,  39 
Ladak  mammals,  note  on  some,  6,  7 
Lameta,  38 
Lamna,  14,  15,  37 

„     complanata,  38 
„     sigmoides,  ib. Lampides  ardates,  229 

,,       relianus,  tb. 
„       elpis,  230 
„       pactolus  ?  ib. 
„       i3andava,  tb. '       „       plumbeomicans,  231 

Land  mollusca,  Indian,  151 
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Larina  burmana,  163 
Lepidopterous  genus  ̂ mona,  on  the,  175 
Lepidotus,  13,  14 

„       breviceps,  39 
„       calcaratus,  ib. 
„       deccanensis,  ib. 
„       longiceps,  ib. 
,,       pachylepis,  ib. 

Leptobos  falconeri,  29,  86 
,,       frazeri,  32,  34 

Lethe  europa,  226 
„     latiaris,  246 

*  ,,     maitrya,  245 
*  „     satyavati,  246,  248 
*  „     siderea,  ib. 

„     sidonis,  245,  246 
*Libythea  rohini,  248 
Limenitis  anarta,  229 

„       procris  vm-.  anarta,  ib. 
„       selenophora,  ib, 

Listriodon,  26 
„       pentapotamiEE,  26,  35 
,,       theobaldi,  35 

Lithoglyphi,  161 
Lithotis,  201 
Littoriiiidfe,  183 
Loxodon,  25 

,,       planifi'ons,  25,  35 Lutra,  6,  25 
„    palaeindica,  25,  35 
„    vulgaris,  7 

Lycsena  ardates,  229 
„      aslianus,  ib. 
„      elpis,  230 
„      pandava,  ib. 

Lycsenidse,  229 
Macacus,  24 

„       rhesus,  32,  33 
,,       sivalensis,  34 

Machserodus,  18 
Machairodus  palasindicus,  24,  34 

„       sivalensis,  ib. 
Macrochlamys,  151,  184,  185,  192,  195, 196 

„  calpis,  211 
„  effulgens,  196 
„  indicus,  195 
„  platychlamys,  195,  196, 222 
„  plicatula,  197 
,,  plicifera,  ib. 

prona,  198 
„  tenuicula,  196,  197,  222 
„  vitrinoides,  195 

'  „  ?  wynnei,  197,  198,  222 
liladras,  stone  implements  and  human 

tibia  from  laterite  of,  31 
Mammals,  fossil,  23 

„       eocene,  23,  37 
„       mio-pliocene,  23 

Mammals  pleistocene,  30,  33 

„       plio-miocene,  34 
„       recent,  32,  33 Manis  sindiensis,  30,  37 

Mantis  cancellata,  82,  84 

„     rhombicollis,  82 
„     rhomboidea,  84 
,,     strumaria,  82 Mantodea,  synopsis  of  the  species  ox 
Choeradodis,  ib. 

Markhor,  29,  132 Marmots,  7 
Martesia,  161 
Mastax,  82 
Mastodon,  25 

„       falconeri,  25,  35 
,,       latidens,  ib. „       pandionis,  25,  33,  35 
,,       perimensis,  25,  35 
„       sivalensis,  ib. Mastodonsaurus,  16 

Megalosaurus,  18,  38 
Megalosoelornis  sivalensis,  22,  37 
Meles,  25,  34 
Mellivora,  25 

„        sivalensis,  25,  34 Merycopotamus,  27,  30 
,,  dissimilis,  36 Melanitis  ismene,  226,  250 

„        leda,  226 Mesozoic  fossil  vertebrata,  38 
Messaras  erymanthis  var.  nicobarica,  227 
Metals,  cubical  expansion  of,  66 
Methods  of  water  analyses,  90 
Microcystis,  183 

„         calpis,  211 
„        tenuicula,  196 Micropholis,  17 

Mollusks,  brackish-water,  new  species  of, 159 
Morphinaj,  176,  226,  248 Moschus,  4,  6 

,,        moschiferus,  6 Mus,  30,  32,  34,  37 
Musk  deer  in  Thibet,  4 
Mycalesis  blasius,  226 

,,        drusia,  ib. ,,       ■  mineus,  ib. *      „        oculus,  247 

,,        onatas,  ib. 
„        radza,  226 Myliobatis,  14,  38 

Myrina  areca,  232 

„      atj'mnus,  234 
„     prabha,  ib. „      sugriva,  232,  233 
„     tarpina,  233 Narbada  beds,  mammalian  fauna  of,  31 
„  valley,  implements  from,  31 

Nanina,  163,  154,  184,  185,  196,  197 
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Nanina  austeni,  193 
„      calpis,  211,  212 
„      climacterica  var.  vidua,  190 
„       diplodon,  193 
„      efFulgens,  196 
„      falcata,  193 
„       immerita,  185 

indica,  186 
„      jacquemonti,  198,  199 
„      koondaensis,  186 
„       oxytes,  157 
„      plicatula,  197 
„       shiplayi,  186 
„      sikiigallensis,  193 
„       tenuicula,  196 

Nemorhajdus,  131 
*Ncope  bhima,  246 

,,     moorei,  ib. 
Neptis  andamana,  228 

„      khasiana,  ib. 
„      mananda,  ib. 

Neritidffl,  183 
New  land  and  freshwater  shells,  181 
Nilg-hai,  29,  32 
Nymphalidse,  224 
Nymplialinag,  227 
Odoutaspis,  14 
„  constrictus,38 
„         oxypeion,  ib. 

Ophidia,  20 
Omitlioptera  heliaconoides,  237' 

,,  heliconoides,  ih. 
Orthoderas,  82 
Ortlioptera,  ib. 
Otodus,  14 

„     busalis,  38 
„     divergens,  ib. 
„     margiuatiis,  ib, 
„      minutus,  ib. 

nanus,  ib. 
„      semiplicatus,  ib. 

Otter,  6 
Oiuphalotropis,  183 

*         „  andersoni,  216,  217,  222 
„  aurantiaca,  182,  183,  218 
„  distermina,  217,  218 
„  globosa,  217 
„  rubens,  217,  219 

Ophidia,  37 
Ovis,  29,  36,  131,  133 
Oxyglossus,  17 
„  pusillus,  38 

Oxyrhina,  14 
„         triangularis,  38 

Oxytes,  151,  157 
,,       avus,  157 

basilessa,  ib. 
,,  blanfordi,  ib. 
„       castor,  ib. 
„  var.  a,  cherraansis,  ib. 

Oxytes  cycloplax,  157 

,,       oxytes,  ib. 
„       pallasiana,  ib. 
„       pollux,  ib. *  „       sylvicola,  185,  186 
,,       thyreus,  157 Pachygonia,  16 
,,  inourvata,  39 Palasomeryx,  28,  36 

Palajopithecus  sivalensis,  23,  34 
Palasoryx,  29,  36 
Palaeotherium,  26 
Palasozoic  fossil  vertebrata,  39 
Paludomus  regulata,  220 
„  tanjorica,  ib. 
„         travancorica,  219,  220,  222 

Pamphilia  gola,  242 

,,         massoides,  242 Pangshura  (Emj's)  tectum,  21,  34,  37 
Papilio  agamemnon,  238 

„       alcippe,  227 
,,       almana,  ib. 
„      androgeus,  237 
„       antiphates,  180,  240 
,,       aristolochiaa,  223 
„      asterie,  227 
,,       bisaltide,  ib. 
„       bolina,  228 
„       castor,  144 „  „     dimorphism  in,  146 
,,       celinde,  226 
„      centaurus,  234 
,,       chaon,  149 
,,       charicles,  237 „      clytia,  var.  flavolimbatus,  238 

„      codes,  228 
„       core,  226 
,,      coronis,  236 
„       crocale,  236 dissimilis,  238 

,,       doubledayi,  237 
„       dravidarum,  144 
,,       ejjaminondas,  180,  238 
,,       erota,  227 
„       europa,  226 
„       eurypylus,  238 
,,       francisca,  226 
,,       gambrisius,  228 
,,       hecabe,  235 
„       hector,  223 „       helenus,  148,  149 

*  „      lajstrygonum,  178,  180,  238,  240 
,,       mahadeva,  144 
„       mayo,  237 
„       otrea,  226 
„       paulina,  237 „      pollux,  146,  148 

„      gynandromorphous  form of  female,  148 

„      polymnestor,  237 
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Papilio  polytes,  223,  224 
,,      var.  niliobarus,  237 

„       rhodifer,  237,  240 
,,      Valeria,  237 

Papiliones,  224 
Papilionidse,  235 
Papilioninaj,  237,  249 

*Parantirrhoea  marshalli,  248,  250 
Parasuchus,  18,  39 

,,         Hslopii,  18 Parthenos  gambrisius,  228 
Pelecanus  cautleyi,  22,  37 

„        mitratufi,  22 
,,        sivalensis,  22,  37 

Pelorosaurus,  18 
Pemganga  river,  remains  of  hippopota- 

mus from,  31 
Perissodactyla,  35 
Peruvian  Andes,  Mastax  from,  82 
Petalodus,  13 
Petalorhyncus,  ib. 

„  indicus,  13,  39 
Petrceus,  198 
Pharella,  161 
Pliereporffi,  153 
PMlopotamis  sulcata,  220 
Pierinffi,  235 
Pieris  albina,  237 

,,      coronis,  var.  licbenosa,  236 
„     nadina,  var.  nama,  ib. 

Pimelodus,  15 
Pisces,  carboniferous,  12,  39 

„     cretaceous,  14,  38 
,,     eocene,  ib. 
„     mio-pliocene,  15 
,,     trias-jura,  13 

Ploteus,  22 
Plectopylis,  151 
Plesioneura  alysos,  241 
Plesiosauria,  39 
Plesiosaurus,  11 

,,  indicus,  18,  39 
Psammodus,  13,  39 
Psephodus  indicus,  ib. 
PseudEelurus,  24 

„  sivalensis,  24,  34 
Poecilodus  paradoxus,  13,  39 
Polyommatus  elpis,  230 

„  sangra,  "232 Pomatiopsinaj,  161 
Port-Blair,  atmospheric  pressure  at,  70 
Portax,  29,  32,  36 

„       namadicus,  32,  34 
Post-tertiary  fossil  vertebrata,  list  of,  33 
Pound,  definition  of  English  Commercial, 

43 
Primates,  33,  34 
Proboscidia,  25,  30,  31,  33,  35 
Productus-limestone  strata,  12 
Pseudois,  131,  133 

Pseudois  barhal,  131 

,,        nahura,  ib. Pterygospidea  ravi,  241 
Ptychodus,  14 
Ptychodus  latissimus,  38 
Ptychognathus,  17 
Pulmonifera,  151 
Pupa  (Pupisoma)  evezardi,  199,  200 

,,  ,,        lignicola,  200 Pycnodus,  14,  38 
Python,  20 
Rana  pusilla,  17 
Eaphaulus  (Streptaulus)  blanfordi,  212 Eatitas,  37 

*Eealia  (Omphalotropis)  andersoni,  216, 
217,  218,  222 

*  „  „  decussata,  218 
,,                ,,  distermina,  217 
„                „  globosa,  217 

*  „  „  pallida,  217,218, 222 

,,  „  rubens,  217 Eeptiles  cretaceous,  18,  38 

,,       eocene,  19,  38 
,,       fossil,  17 
„       jura  triassic,  38 „       mio-pliocene    and  ijleistocene, 

19,  34 

„       plio-miocene,  37 „       recent  alluvia,  33 

,,       trias-jura,  17 Ehinoceros  deccanensis,  31,  33,  141 
„         indicus,  26,  31,  32,  33,  135 
,,         iravadicus,  26,  35 
,,         javanicus,  137,  140 
„  namadicus,  31,  33 
„         notes  on  the  Dentition  of  the, 

135 
„  palffiindicus,  26,  35 
„  platyrbinus,  26,  35 
„  sivalensis,  26,  35,  139,  141 
„  sondaicus,  137 
J,  sumatrensis  (sumatranus), 

26,  137,  141 Ehinosaurus,  17 
Ehizomys  sivalensis,  30,  37 
Ehopalocerous  Lepidoptera,  new  species 

of,  245,  248 
Ehyuchosaurus,  18 
Ehysota,  151 

„       bulla,  156 Eissoidas,  182 
Eodentia,  30,  34,  37 
Eotula,  151,  184,  186,  192 
Sanitherium,  27 
„  schlagintweitii,  35 

Sargus,  15 
Satyrina;,  226,  248,  249 
Saurozoic  fossil  vertebrata,  list  of,  38 
Selachii,  13 
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Semnopithecus,  24 
„  subhimalayanus,  34 

Sesara  diplodon,  193,  194,  lUo 
,,     ingrami,  ib. 

Sigmodus  dubius,  12,  39 
Silurichthys,  15 
Silurus,  ib. 
Sithon  jangala,  233 

„      jolcus,  232 
,,      kamorta,  233 
,,      phocides,  232 
,,      sugriva  var.  areca,  ib. 
„  .    tarpina,  233 
„      westermannii,  ib, 

Situla,  191 
Sivameryx,  27,  36 
Sivaiheriidas,  28 
Sivatherium,  9,  28 
„  giganteum,  28,  36 

Siwaliks  of  Sylhet,  9 
Sphenodon,  18 
Sphoerodus,  14 
Spiraculum  mastersi,  183 
*  ,,  travancoricum,  212,  222 
Stagonolepis,  18 
Standard  weights,  verification  of,  41 
Stegodon,  25,  31 

„       bombifrons,  25,  35 
„       cliftii,  ib. 
„       ganesa,  25,  31,  33,  35 
„       insignis,  ib. 
„       orientalis,  25 
„       sinensis,  ib. 

Stenopus,  185,  192 
Stenothyra,  164 
*  ,,       blanfordiana,  160,  161 

„       hungerfordiana,  159 
,,       minima,  160 

*  ,,       woodmasoniana,  159 
Streptaulus  blanfordi,  212 
Streptaxis  cingalensis,  205 
*  „       compressus,  201,  204,  222 
*  ,,       concinnus,  203,  222 

,,       perrotteti,  205 
*  „       porsonatus,  202,  204,  222 
*  „       pronus,  204,  222 

,,       watsoni,  205 
Struthio  asiaticus,  23,  37 
Succinea  collina,  200,  201 

„       girnarica,  200 
Suchosaui-us,  19 
Sun-spot  cycle,  70 
Surendra  latimargo,  235 

„       quercctorum,  ib. 
Sus  gigantous,  27,  32,  34,  35 
,,    bysudricus,  27,  35 
,,    indicus,  32,  33 
,1    punjabionsis,  27,  35 

Symphiudra  tcuta,  229 
„        teutoides,  ib. 

Tachyris  galathea,  237 

„       paulina,  ib. Tagiades  alica,  241 

„       ravi,  ib. Tanaecia  acontius,  229 

,,       cibaritis,  ib. Tank  waters  of  Calcutta,  analyses  of,  96 
Tapirus,  26,  35 
Telegonus  thyrsis,  242 
Teleostei,  13,  14,  15,  37,  38 
Teredo  (?)  161 
Terias  barina,  235 

,,    hecabe,  ib. Testudo,  20,  37 

,,       atlas,  20 
„       leithii,  19 Tetraceros,  28 

Tetraconodon  magnum,  27,  35 
Tetragonolepis,  13 

,,  analis,  39 
,,  oldhami,  ib. 
,,  rugosus,  ib. Thalassia,  193 

Thar,  133 
Thaumantis,  175 
Thaumatacanthus  blanfordi,  13,  39 
Thecla  varuna,  234 
Theora,  161 
Theriozoic  fossil  vertebrata,  list  of,  34 
Titanosaurus,  18,  19 

„  blanfordi,  19,  38 
,,  indicus,  18,  38 

Travancore,  species  of  Trochalopterum 
from,  142 

Tricula  montana,  183 
Trionyx,  21,  34,  37 

,,        gangeticus,  34 Trochalopterum  fairbanki,  142,  143 
'  „  jerdoni,  143,  144 

„  meridionale,  142 
Tuditanus  radiatus, 
Ungulata,  26,  27,  30,  33,  34,  35,  36,  37 
Unio,  222 
Uraus,  24,  34 

„    namadicus,  31,  33 
Valvata  (?)  microscopica,  161 
Varanus,  20 

„      sivalensis,  37 Verification  of  standard  weights,  41 
Vertebrata  of  India,  Sketch  of  History  of 

fossil,  8 
Vishnutherium  iravadicum,  28,  36 
Vitrinoides,  192 
Viverra  bakeri,  24,  34 

"Wallace,    on  Papilionidm  of  Malayan 
region,  149 

Water  analyses  (Calcutta),  90,  105 

,,    density  of,  65 
„    supply,  85,  121 

"Weights,  description  of  System  of  Eng- lish, 42 
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Weights  verification,  of  standard,  41 
„      which  should  be  made  use  of 

in  a  series,  considerations  as 
to  the,  61 

Xanthotsenia,  176 
Xesta,  151,  157,  184 

*Xestina  albata,  189,  222 
„     belangeri,  189 
,,      bombayana,  ih. 
„     maderaspatana,  ib. 
„     semirugata,  ib. 

Xestina  tranquebarica,  189 
Xystracanthus,  13 

„  giganteus,  13,  39 
„  gracilis,  ib. 
,,  major,  ib. Zeuxidia,  175,  176 

Zonites,  185,  198 
Zonitidaj,  151 
Zoological  position  of  Bharal,  181 
Zophoessa  atkinsonia,  245 

*       „       jalaurida,  ib. 
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