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1 . — N o t e  o n  D o l i u m  ( E u d o l i u m ) f a s c i a t u m  ( B r u g u i è r e ) ,  a n d  o n  t h e

s u b - g e n u s  E u d o l i u m .

In  Volume V of the  Records of the In d ia n  M useum  (1910, p. 34), Mr. H. B. P reston  
has figured a rem arkab le  specimen of Dolium  from  Balasore Bay, characterised  b y  th e  
presence, 011 th e  body-whorl, of a  varix  s i tu a ted  a t  an  angular d is tance  of about 
350 from th e  th ickened  o u te r  lip. The shell has been described as a new species 
under th e  nam e of D olium  varicosum. The collections of th e  In d ian  M useum include 
four more specimens exhibiting  a sim ilar fea tu re  : tw o from H ong-K ong, one from 
V izagapatam , and  ano ther from the  collections of th e  Asiatic Society, th e  exact 
origin of which is unknow n. As has been po in ted  o u t  to  m e b y  Dr. A nnandale , th ree  
of these shells, including one of th e  H ong-K ong examples, are  specimens of Dolium  
fascia tum  (Bruguière), to  which species ev iden tly  belongs also th e  Balasore specimen 
to  w hich Mr. P reston  has a lready  d raw n a tten tion . The Balasore specimen had  
long been dead  a t  the  tim e when i t  was collected, for i t  is g rea tly  corroded, over­
grown in te rna lly  as well as ex te rna lly  b y  encrusting  organisms (oysters, barnacles, 
Serpula, an d  polyzoa), while 110 trace  rem ains of th e  coloured bands which form  so 
characteristic  a  fea ture  of D olium  fascia tum . A m ongst th e  four varicose speci­
mens of D olium  fascia tum  preserved in th e  collection, th e  Balasore specimen is 
rem arkable  as the  smallest, m easuring 5 7 x 4 0  m m .,1 while th e  dimensions of the 
H ong-K ong specimen are 1 0 0 x 7 4  m m ., of th e  V izagapatam  specimen 86 x  65 mm., 
and  of th e  specimen of uncerta in  origin 8 2 x 6 0  111m. I t  should be kep t in mind 
th a t  th e  th ree  localities from which varicose specimens are  known to  have  been 
obtained , th a t  is Balasore, V izagapatam  a n d  H ong-K ong, have also yielded norm al 
specimens, an d  also th a t  th e  la t te r  often far exceed in size th e  varicose individuals. 
For instance, one of th e  specimens from Balasore B ay, in which there  is 110 super­

*  S - l

1 T h e  t e r m in a l  g r o w th  o f  t h i s  s t u n t e d  s p e c im e n  is a b n o r m a l  : t h e  o u t e r  l ip  b e in g  p o s te r io r ly  d i s to r t e d  so  a s  to  c o m ­
m u n ic a te  a n  u n u s u a l ty  n a r r o w  o u t l in e  to  th e  p o s te r io r  p a r t  o f  t h e  a p e r t u r e  a n d  to  t h e  g e n e ra l  v e n t r a l  a p p e a r a n c e  o f  th e  
shell .  T h i s  a n o m a ly  d o e s  n o t  a f fec t  t h e  p e n u l t im a te  v a r ix  w h ic h  p o ssesses  t h e  n o r m a l  s h a p e  of t h e  a p e r t u r e  o f  o th e r  
s p e c im e n s ,  so t h a t ,  v iew ed  d o r s a l ly ,  th e  shell e x h ib i t s  th e  u s u a l  g lobose-ovo id  o u t l in e .
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n um era ry  varix, measures 115 x  89 mm. Nevertheless, as there is never more th an  one 
pre-apertural varix, and  as, when presen t, it is invariably  s itua ted  close to  th e  final 
ap ertu re  from which it is separa ted  b y  an  angular distance of from 30o to  8o°, it is 
evident t h a t  the  shells exhibiting th is  character are  adu lt, or, a t  least, have completed 
the grow th  of which th ey  were capable. In  certa in  species of Dolium, such as 
D. fasciatum , D. zonatum, D. tessellatum, D. crosseanum, th e  internal, and  in some 
cases also th e  ex terna l th ickening of the  ou ter lip is invariably  or almost invariably  
present in every specimen, qu ite  irrespective of size, and, as it is qu ite  inadmissible 
th a t  all these specimens should have reached th e  term ination  of the ir  grow th, it is 
clear th a t ,  as in the  case of m a n y  o ther gastropods, the  anim al is able to  absorb the 
ap e rtu ra l  s truc tu res  a t  each successive phase of growth. The varicose specimens of 
Dolium fascia tum  a t  present under consideration represent, therefore, individuals 
which, on approaching  the  final te rm  of th e ir  grow th, have lost the  power of resorp­
tion ; and, as the  average size of these specimens is below th a t  of th e  norm ally  full- 
grown shell in which the  p re-apertu ra l varix  is absen t, th e y  probably  represent 
individuals th e  v ita li ty  of which has been im paired  th rough  insufficient nu tr im en t or 
some o ther cause.1 f t  seems ev iden t th a t  th e  m a jo rity  of the  specimens of Dolium  
fascia tum  reach the ir  final stage of grow th w ithout leaving, 011 the  body-whorl, any  
trace  of th is  pre-apertural varix.

Nevertheless, th e  presence of th is  s truc tu re , though  not constan t, is of consider­
able interest as th e  first instance  h itherto  recorded of a fea ture  generally absent from 
th e  Doliidæ, b u t  characteristic  of m a n y  Cassididæ ; especially if we ta k e  into con­
sideration th e  close relationship between Dolium fasciatum  and  the  forms th a t  have 
been referred to  the  sub-genus Eudolium , th e  resem blance of which to  th e  Cassididæ 
has frequently  been com m ented  on, an d  is som etimes so pronounced th a t  certain  
forms of th is  group have on several occasions been erroneously referred to  Cassi­
daria.

The In d ian  Museum collections contain  one more exam ple of a  D olium  exhibiting 
a supernum erary  varix  (text-fig., p. 147). This is a  handsom e specimen of Dolium  
zonatum  from H ong-K ong, m easuring 110 less th a n  142 x 112 m m .2 The supernum er­
a ry  varix  is s i tu a ted  a t  an  angu lar in terva l of abou t 550 from the  ou ter lip whose edge 
has not y e t  received its final th ickening, th e  growth of th e  shell being, apparen tly , still 
incomplete. In  th is  species, the  apertu ra l th ickening  does not affect bo th  th e  ex terna l 
an d  in te rna l borders of the  apertu re  as in Dolium fasciatum , b u t  is developed only 
internally. Consequently, th e  supernum erary  varix , in the  present instance, is not 
conspicuous ex ternally  where it  is indicated only by  a slight swelling of the  surface, 
bordered, 011 its forw ard side, b y  a linear groove. In te rn a l ly  it is very  strongly  
developed and  exhibits all the  typical features th a t  characterise the  lab rum  of a full- 
grown specimen.

* C o m p a re  D r .  A n n a n d a l e i  r e m a r k s  c o n c e rn in g  th e  v a r ix  of H ydrobio ides  nassa  f rom  t h e  Tnlè L a k e  (Rec In d .  M u * . ,  
^ o l.  X I \ T, pp .  172 173), in  w h ic h ,  h o w e v e r ,  t h e  v a r ix ,  a s  in  c e r t a in  o th e r  G a s t r o p o d a ,  is a c o n s t a n t  a d u l t  c h a ra c te r .

2 Tt h a s  n o t  b e e n  p o ss ib le  t o  p r e p a r e  a  p h o to g r a p h ic  r e p r o d u c t io n  o f  t h i s  fine sp e c im e n  w h ic h  cam e  to  no tice  only  
a t  te r  th e  p la te s  i l lu s t r a t in g  D o liu m  fasciatum,  h ad  a l r e a d y  b e e n  p r e p a r e d .
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In  1869 (Jo u rn . Concii., Vol. X V II, p. 228, pi. xii, fig. 1) M onterosato described 
a deep-sea form from the  M editerranean under th e  n am e of Dolium, crosseanum  refer­
ring it, in 1872 (Notizie in torno alle Conch, foss. d i M onte Pellegrino e Ficarazzi, 
Palerm o, 1872, p. 89), to  a  new genus Doliopsis, a  nam e u n fo r tu n a te ly  preoccupied 
by  Conrad in 1865 for a  r a th e r  indistinct fossii, an d  for which, therefore, in 1889, 
Dali su b s t i tu ted  Eudolium  {Bull. M us. Comp. Zool., Vol. X V II I ,  p. 232). T ryon  who 
was a t  first sceptical a b o u t th e  h a b i ta t  of the  shell suggested {Man. Conch., Vol. V II, 
1885, p. 263) th a t  it might be a specimen of Dolium zonatum  accidentally  m ixed w ith 
some M editerranean shells. There is, however, no t th e  slightest reason to  doubt th a t  
the  shell was ob ta ined  from a  dep th  which m ay  have been as g reat as 50 fa thom s, by 
the  Palerm o fishermen who gave it to  M onterosato. Nevertheless, T ryon’s suggestion 
p rom pted  by  th e  general resem blance of th e  shell to  Dolium zonatum  appears  to  be

M.a-»
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Shell of D olium  zonatum  show ing a  su p e rn u m era ry  varix  ( |  n a t .  size).

to  a g rea t ex ten t in keeping w ith its zoological affinities. I  am  n o t aw are  of the  
discovery of an y  fu r th e r  specimens in th e  M editerranean, b u t  th e  shelly has been 
ob ta ined  a t  a  num ber of spots in th e  W est-Indies, from dep ths  ranging  between 90 
an d  300 fa thom s and  more.

I t  was described and  figured as D olium  bairdii {Trans. Conn. Acad., Vol. VI, 
p. 253, pi. xxix, fig. 2) by  Verrili who precisely com pared it  w ith D olium  zonatum  ; 
its  specific iden tity  w ith  D olium  crosseanum  being recognised by  Dali in 1889 {loc. 
cit.). The oligocene of Liguria, th e  miocene and  pliocene of P iedm ont, the  pliocene of 
the  Alpes-M aritimes a n d  of th e  R hone  valley, and  of Tuscany, conta in  fossil forms 
which are  p a r t ly  th e  obvious ancestors of D olium  crosseanum.

According to  Cossmann’s diagnosis in th e  Essais de Paléoconchologie (Fase. V, 
1903, p. 138), Eudolium  is essentially distinguished from Dolium, s. str., owing to  its 
posteriorly slightly channelled apertu re , its rugose columella, its  shallow anterior
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notch and  the  absence of an  umbilicus, th e  la t te r ,  however, being a d irect result of 
th e  feeble depth  of the  te rm ina l notch , th e  accretions to  which consequently  do not 
produce the  s trongly  tw isted  bulge, which leaves room for th e  form ation of a  more or 
less developed umbilicus am ongst th e  species referred to  Dolium, s. str. Cossmann 
also mentions, as a  differential ch a rac te r ,  th e  tubercu la tion  of th e  spire or body- 
whorl, b u t as th e  genotype, D olium  crosseanum, is w ithou t tubercles, this character 
canno t be s tr ic t ly  ta k e n  in to  consideration.

I f  we ignore th e  dep th  of th e  term inal notch an d  th e  consequent presence or 
absence of an  umbilicus, we find, as regards the  tw o o ther differentiating features, 
nam ely  th e  slight posterior channel and  the  rugose columella, th a t  Dolium fasciatum, 
D. zonatum  and, am ongst specimens of D olium  tesselatum, all those th a t  are not 
adult, agree with E udolium  ra th e r  th a n  w ith Dolium, s. str. Moreover, leaving aside 
again th e  fully adu lt  specimens of Dolium tessellatum, these three, species are fu rthe r  
characterised b y  an  in ternally  th ickened  labrum  w ith  conspicuous denticulations, 
usually bifid, which is no t d is tinc tly  developed in any  of th e  o ther species h itherto  
referred to  Dolium, s. str., b u t which is invariab ly  present in those  th a t  have been 
referred to  Eudolium , as well as in th e  sub-genus o r genus Malea.

I f  then  we leave aside th e  charac ters  furnished bv  th e  te rm inal notch and1/

umbilicus, D olium  fasciatum , D. zonatum  an d  D. tessellatum  will have  to  be regarded 
as members of th e  group Eudolium , and, w h a t the  diagnosis loses in precision by  the  
exclusion of the  umbilical characters, it gains to  an  e x te n t  a t least equal by  including 
those of the  ou ter lip. Now, the  characters of th e  ou ter lip constitu te  precisely one 
of th e  features in which Eudolium  recalls th e  Cassididæ, and, b y  adop ting  the  
grouping here proposed, we moreover include w ith in  Eudolium  precisely bo th  those 
species which occasionally exhib it a  pre-apertural varix  sueli as is observed in m any 
Cassididæ.

The tubercles observed on some fossil forms of E udolium  are  derived from a 
pronounced axial decoration analogous to  the  regu larly  d is tr ibu ted  web of axial lines 
th a t  characterises Pirula. J u s t  as the  characters  of th e  apertu re  have  p ro m p ted  the  
erroneous reference of certa in  forms of Eudolium  to  th e  genus Cassidaria, so has this 
re ticu la ted  or tu bercu la ted  o rnam enta tion , especially when combined w ith  the  
elongate columella th a t  distinguishes certain  fossil forms, caused the ir  erroneous 
reference to  Pirula. The earliest portion  of th e  spire following the  protoconch generally 
shows a d is tinc t web of regularly  d is tr ib u ted  lines of grow th  in m ost species of 
Dolium  : bu t th is  character is particu larly  well m arked  in th e  case, precisely of 
Dolium fascia tum  in which th e  axial lines are  a t  first as th ick  as th e  average of the  
spiral o rnam ents, w ith  which th e y  combine to  form  so characteristic  a  netw ork  th a t  
the  early p a r t  of th e  spire of Dolium, fascia tum  m ight be easily m istaken  for th a t  of 
a  Pirula  (PI. ii, fig. 3c).

According to  Dali {Bull. M us. Comp. Zool., 1889, Vol. X V III ,  p. 223), the  
radu la  of D olium  crosseanum  resembles th a t  of th e  Cassididæ more th a n  th a t  of 
Dolium, s. str. A pparen tly  th e  only species of Dolium, s. str. of which th e  radu la  
has been figured is D olium  perdix  (Troschel, Gebiss d. Schneck., Vol. I, pi. xix,
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fig- 3 )-1 The radu la  of Pirula, judging from th a t  of Pirula reticulata (Troschcl, op. 
cit., pi. X X ,  fig. 12), is essentially  of th e  sam e ty p e  as th a t  of Dolium perdix. 
F u r th e r  observations 011 th e  radu la  of various species of D olium  would be of g rea t 
in terest.

In  a general way, E udolium  seems to  be som ew hat of a  syn the tic  group in 
which are  united  some of th e  characters  of Dolium, s. str., of Malea, of P iru la  and  
of th e  Cassididæ. Nevertheless its relationship  to  Dolium, s. str. is of the  closest 
ch arac te r  and  entitles i t  to  ra n k  perhaps only as a section ra th e r  th a n  a subgenus. 
I t  m ay  here be m entioned th a t  D olium  cinguliferum  (Broun) [ =  D olium  fasciatum  
(Borson) non  B ruguière ] of all species th e  one nearest re la ted  to  th e  genotype 
D. crosseanum  has  been referred to  Dolium, s. str. by Cossmann, who nevertheless 
gives a figure (Essais Paléoconch., V, pi. vi, fig. io) in which there  is 110 indication 
of an  umbilicus, while, on the  contrary , Sacco has figured a specimen regarded as a 
va rie ty  also of Dolium cinguliferum {Moll. terr. terz. Piem. e Lig., 1904, p a r t  X X X , 
pi. xxii, fig. 5) which shows d is tinc t traces of the  tubercles th a t  characterise o ther 
forms of Eudolium . The sequel of these observations deals with th e  case of Dolium  
tessellatum  which, until an  advanced  stage of grow th, exhib its  the  essential characters  
of Eudolium , b u t  finally, when fully adu lt, becomes sim ilar to  Dolium, s. str., and 1 
have suggested th a t  th is  m ay  afford some guide as to  the  derivation of th e  one group 
from th e  o ther, as is fu r th e r  indicated by the ir  geological h istory. If  we adopt the  
grouping here proposed, Dolium, s. str. is n o t known from any  s t r a ta  older th an  
upper miocene, th e  only recorded fossil occurrences being in eastern  countries, India 
an d  J a v a ,  while the  group, a t  the  present day, is m ostly  eastern. E udolium  a lready  
occurs ab u n d a n tly  in th e  oligocene, having been discovered, so far, in a fossil condi­
tion, only in Europe. P iru la  is m uch  m ore ancien t an d  goes back to  th e  cretaceous.

I I .— T h e  s p e c i f i c  d i s t i n c t n e s s  o f  D o l i u m  m a c u l a t u m  ( L a m . )  D e s h a y e s

a n d  D o l i u m  ( E u d o l i u m ) t e s s e l l a t u m , B r u g u i è r e .

IN T R O D U C T IO N .

A m ongst th e  beau tifu l illustra tions to  Reeve’s m onograph of th e  genus Dolium  
a t te n t io n  m ay p a rticu la r ly  be d raw n to  four, of which the  tw o first are  referred to 
D olium  fim briatum , »Sowerby (species 3), the  n ex t one to  Dolium maculatum , L am arck  
(species 4), an d  an o th e r  to  D olium  costatum, Deshayes (species 8).

In  his M anual (Vol. V II ,  page 264) T ryon  ra th e r  em phatica lly  asserts  the 
specific id en tity  of these th ree  forms w ith  which he fu rthe r  unites as synonym s a 
certain  num ber of forms described as d is tinc t by  various au thors. T ryon  nev erthe ­
less m ain ta ins  the  th ree  form s costatum, maculatum  an d  fimbriat um  as th ree  separa te
varieties or races of a  species costatum. No fu rthe r  discussion of T ryon’s conclusions »

1 T ro sc h e l  (op. cit , Vol. I ,  p .  227) h a s  b r ie f ly  d e s c r ib e d ,  w i t h o u t  f igu r ing  t h e m ,  th e  r a d u læ  o f  tw o  sh e l ls  w h ich  he  
h a s  r e fe r r e d  to  “  D o l iu m  m a c u la tu m , L a m .  ( =  te sse la tum , E n c y c l . )  a n d  D . co s ta tu m , D e s h . ,”  b o th  of w h ic h  s e e m  to  
re se m b le  c losely  t h a t  o f  D o liu m  perd ix .  T h e  e x a c t  i d e n t i t y  o f  th e  tw o  shells  i n  q u e s t i o n  is u n f o r t u n a t e l y ,  fo r  t h e  p r e s e n t ,  
u n c e r ta in .
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appears to  have been a t tem p ted  since the  da te  of the ir  publication, and  not only 
have th e  three nam es costatum, fim briatum  and  maculatum  continued in use as those 
of d istinct species, b u t  the  same is the  case w ith  some of the  o ther nam es relegated 
by  T ryon  to  th e  synonym y.

H aving  had occasion to  s tu d y  a large series of fossil specimens of D olium  from 
the  la ter T ertiary  form ations of th e  Mekran, i t  became necessary for me to  pay  
special a tten tion  to  the  re la ted  recent forms. From  a jierusal of th e  published 
inform ation regarding th e  recent forms above alluded to, i t  was not found possible to 
decide definitely w hether certa in  of th e  fossils under consideration were to  be 
regarded as identical with some of them  or ra th e r  to  be in te rp re ted  as separate  
varieties or species. In  order to  establish a  t ru s tw o rth y  comparison, it became 
necessary therefore to  undertake  a fresh s tu d y  of the  recent forms of which a rich 
series is preserved in th e  collections of th e  Ind ian  Museum. The result of this s tudy  
has been to  confirm some of the  identifications established by  Tryon, though  his final 
conclusions reach too far in one direction and  n o t far enough in ano ther  ; for, on the  one 
hand, there is no difference (not even varietal) between D olium  costatum  an d  D. f im ­
briatum, bo th  of which represent a  single species which should be known as Dolium  
tessellatum., Bruguière, while, on th e  o ther hand, Dolium maculatum  represents a 
to ta lly  d is tinct species.

The supposed th ree  form s are therefore reduced to  two, which, nevertheless, 
under certain  conditions are a p t  to  exhib it a  superficially deceptive resemblance to 
one another. Before discussing their differences and  the ir  zoological affinities, it will 
be useful therefore to  give a detailed description of bo th  these forms.

D E S C R IP T IO N S .

Dolium maculatum (Lam.) Deshayes.

(PI. IV , figs. 1-3 ; pi. V, figs. 4-6.)

B uccinum  sp., M. Lister. H istoria  Gonchyliorum , pi. 89!), fig. 19.
41 Le M injac,” Adanson, Histoire Naturelle da Sénégal, Coquillages, p. 109, pi. vii, 

fig. 6.
B uccinum  dolium , L innæus, Systema N aturae , Ed. X, p  735.
Buccinum dolium , Linn. sec. H uddesford , M a rtin i Lister. M . D . , H istoriœ  sive 

synopsis methodicœ Conchyliorum et tabularum anatomicarum editio altera
pi. 899, fig. 19.

D olium  m aculatum , L am arck , H ist. nat. des an im aux  sans vertèbres, Vol V II ,  sp. 3,
p. 260 -

D olium  maculatum, Lam., K iener, Iconographie des coquilles vivantes . pi. iii, 
fig. 4.

D olium  maculatum, Lam. ser. Deshayes. A n . sans vert., 2nd ed., Vol. X. p. 140. 
D olium  m aculatum , Lam ., Reeve, Monograph of the genus D olium , sp. 4.
D olium  maculatum, L am ., K üster. Systematisches Conchilien-cabinet von M artin i 

und  Chemnitz, Vol. I I I ,  1st section. 2nd p a r t ,  p. 73, pi. Ixii, fig. 3.
D olium  costatum, Menke, var. maculata, Lam ., sec. T ryon , M an. Conch., Vol. VII, 

p. 264.

1685-1692.
1757.

? 1758.
1770.

? 1822.

1831-1837.

1845.
1849.
1857.

1885.
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Medium to  large, globose, w ith depressed slightly  conoidal spire m easuring from 
one-seventh or even less to  tw o-n in ths of th e  to ta l  height.

The protoconch is re la tively  large, its  visible portion a tta in in g  a d iam eter of 
four millimetres. This visible portion  is depressed a n d  tu rb ino id  a n d  consists of a 
very small, flattened, coiled nucleus and  of th ree  m oderate ly  convex whorls separa ted  
by som ewhat grooved su tures ; th is  visible portion constitu ting  only th e  apical 
portion of th e  embryonic shell which, combined w ith th e  em bedded portion, would 
exhibit, in this, as in all species of Dolium ,, a  globose or ovoid o u tl in e ; such em bry­
onic shells having, on several occasions, been described as belonging to  various 
genera (see Fischer, Journ. Conch., Vol. X I, 1863, p. 147). The protoconch consists 
of a  very highly glazed, tran sp a ren t,  amber-coloured, horny  substance. As is usually 
th e  case w ith Dolium, the  pro toconch  is filled w ith  a secondary  deposit of porcellane­
ous shell-substance supplying  an add itional support which has ensured the  durab ility  
of th is  delicate s truc tu re . The protoconch is strongly  oblique to  th e  axis of the 
rem ainder of the  shell.

The linear junc tion  of th e  protoconch w ith  th e  succeeding portion  of the  shell is 
s tra ig h t and  strongly  oblique, an tecu rren t to  th e  posterior su tu re  an d  re trocurren t to 
th e  an terior su ture . In  full-grown specimens th e  protoconch is followed by three 
spire-whorls, the  height of which does n o t exceed one-quarte r of the ir  w idth , the  
m axim um  w idth  coinciding w ith  th e  an te rio r  margin. T hey are separa ted  by ch an ­
nelled sutures. The first half of the  first whorl following th e  protoconch is evenly 
convex, a f te r  which the  whorls become angulated  a t  abou t half the ir  height. Poste­
riorly, a  p rim ary  spiral rib  borders th e  su tu ra l channel, while ano ther ra th e r  more 
p rom inent spiral rib accom panies the  angulation. A th ird  principal rib is usually 
visible, a t  least in th e  la te r  portion  of th e  spire, along th e  an te rio r  margin of the 
whorls, though, in some specimens, owing to  an  ex trem e flattening of th e  spire, i t  is 
overlapped and  concealed by  th e  posterior edge of the  n ex t following whorl. There 
are  even specimens in which the  sinking of th e  spire is so exaggerated th a t  the 
posterior edge of the  body-whorl comes to  coincide w ith th e  second p rim ary  rib. 
Each of the  in tervals between these m ain  ribs carries several subsidiary  spiral threads, 
th ree  of which are  usually  pa rticu la rly  conspicuous, representing  a m edian in tercalary  
th read  of th e  second order, flanked by tw o more th reads  of th e  th ird  order ; the ir  
respective thickness differing but slightly. There is, in addition , especially a t  the  
earlier stages, a  more or less com plete set of th re a d s  of th e  fou rth  order, m a n y  of 
which ten d  to  d isappear w ith  increasing growth. Nevertheless, in m an y  specimens, 
several of these th read s  of th e  fourth  order m ay  be continued th roughout th e  spire 
and  m ay  reach th e  body-whorl to g e th e r  w ith  th e  th reads  of th e  second and  th ird  
orders, which invariab ly  persist. Minor inconsistencies are occasionally observed. 
For instance, in th e  space an terior to  th e  angulation , w hich  is narrow er th a n  the 
space between th e  angulation  an d  th e  c ircum sutura! rib, one of th e  th reads  of th e  th ird  
order m ay  be atrophied, so th a t  th is  pa rticu la r  in terval m ay  ca rry  only two conspicu­
ous subsid iary  th reads  instead  of three. A singular peculiarity  is observed in a 
specimen from Ceylon (or ? K achh), in which th e  an terio r th read  of th e  th ird  order in
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th is  particu lar in terval is of ab o u t the  same thickness as th e  tru e  m edian th read  of the 
second order a n d  is shifted quite  close to  it, so th a t  th ey  bo th  toge ther form a 
conspicuous pa ir  occupying approx im ate ly  th e  middle of th e  said in terval, separa ted  
from one ano ther a t  first by a  m inu te  th re a d  of th e  fourth  order. The two com ­
ponents of the  pa ir  g radually  th icken  and  finally coalesce into one broad fiat band, 
which rem ains som ewhat bifid an d  is consideratav wider th a n  e ither of th e  two o th e r  
main ribs (PI. V, fig. 5). Nevertheless, th ro u gh ou t the  num erous specimens th a t  have 
been studied, the  characters of the  spire rem ain  rem arkab ly  constant. The lines of 
grow th are  s tra igh t an d  strongly  oblique, an teeurren t to  the  posterior su ture , retro- 
curren t to  th e  an terior suture. A t th e  earliest stages of grow th  th ey  form  an  ex­
trem ely  delicate web, intersecting th e  spiral o rnam ents, the  crowded th in  raised lines, 
m uch th in n e r  th a n  the  th ree  first orders of spiral o rnam ents, being d is tr ibu ted  with 
the  u tm ost regularity . W ith increasing grow th, the  lines become relatively  less 
p rom inen t an d  m uch less regu larly  d istributed .

The large body-whorl constitu tes  the  g rea te r  p a r t  of th e  shell. I t  is globose, 
alm ost spherical, exhibiting, 011 the  righ t side of the  shell, a  continuous convex cu r­
va tu re  which, on the  left side, is in te rru p ted  by th e  zone of accretions of the 
deep te rm ina l notch. Viewed dorsally, the  zone of accretions is alm ost vertical 
a t  its ra th e r  a b ru p t  junction with the  an terio r  fla ttened  te rm ination  of the  basal 
convexity, and  th en  assumes a convex outline becoming gradually  more oblique in 
an anterior direction tow ards the  right of the  shell. The zone of accretions winds 
very steeply and  bulges very feebly, which p a r t ly  accounts for th e  narrowness of the 
umbilicus. Including the  o rnam ents  con tinued  from th e  spire, an d  om itting  th e  
narrow  ridge which posteriorly  limits th e  te rm inal zone of accretions, th e  body- 
whorl carries ten  or eleven p rim ary  spiral ribs. T hey  are broad and  ribbon-like 
though slightly  convex. The tw o m ost posterior ribs, t h a t  is th e  circum sutura! one 
an d  the  one continued from the  angulation of th e  spire, are  narrow er th a n  the 
succeeding ones. The surface of the  p rim ary  ribs frequently  carries a variable 
num ber of fine raised spiral striations. T hroughout th e  g rea te r  p a r t  of th e  shell 
th e  in tervening spaces are m uch w ider th a n  th e  ribs, th e  two in tervals continued 
from th e  spire, especially the  m ost posterior one of all, being generally broader th a n  
the  rem ainder. Towards th e  an terior te rm ination , the  p r im ary  ribs become more 
crowded an d  a t  th e  same tim e narrower, though, as th e  d im inution  in size does not 
exactly  keep pace with the  contraction  of spacing, th e  th ree  or four last in tervals are 
of ab o u t th e  same w idth  as th e  ad jacen t ribs or on ly  slightly  broader. The num ber 
of p rim ary  ribs rem ains exactly  th e  same a t  all stages of grow th : it is th e  same 
in sm all specimens of less th a n  30 millimetres in height as well as in full-grown 
shells of over ten  centimetres. In  those shells in which the  spire develops an  add i­
tional large rib by  th e  coalescence of two subsidiary  th reads , the  full-grown shell 
m ay  app aren tly  exhibit as m an y  as tw elve m ain  ribs, b u t  th e  supernum erary  rib 
betrays its adventitious origin by its re la tive flatness, as well as by th e  disposition 
of th e  subsid iary  th reads  in the  tw o ad jacen t in tervals in which th ey  are fewer than  
in th e  true  p rim ary  intervals, a n d  las tly  by  th e  absence of the  characteristic  macula-
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tions of th e  genuine p r im ary  ribs. The intervals betw een the  p r im ary  ribs are 
decorated  w ith  subsid iary  spiral th reads. In  th e  case of very small specimens, all 
th e  wider in tervals m ay  contain  a com plete represen ta tion  of in terca lary  th reads 
belonging to  th e  second, th ird  and  fo u rth  orders, th e  surface th e reb y  acquiring  a 
rem arkab ly  elegant appearance. A nteriorly , as th e  in te rva ls  become narrow er, the  
in tercala tions m ay  become reduced to  th e  th read s  of th e  second an d  th ird  orders, and  
finally to  a single in te rca lary  th read , while som etimes th e  m ost an terio r  of all the  
p r im ary  intervals, owing to  its  narrowness, is w ith o u t a n y  in tercalation . These in te r­
ca lary  th read s  persist w ith  increasing g row th  except those  of th e  fou rth  order which 
generally fade away. The o rnam en ta tion  rem ains qu ite  unalte red  th ro u g h o u t a 
wide range of successive stages of grow th, b u t  becomes som ew hat a ltered  in the  
case of large, fully a d u lt  specimens, i n  which some of th e  in te rca la ry  th reads  broaden 
o u t in to  flat bands resem bling the  p r im ary  ribs in shape, an d  filling a considerable 
portion  of th e  available in terstitia l space. Various inconsistencies are  observed in the  
developm ent of these bands : in m ost instances th e y  are due to  th e  broadening of 
th e  m edian or principal in te rca la ry  th read , th a t  is th e  th re a d  of th e  second order, 
which then  forms a b an d  separa ted  on each side from  th e  neighbouring original 
p r im ary  ribs by  a th in  th re a d  representing  th e  original th reads  of th e  th i rd  order. 
A t o th e r  tim es th e  broadening  affects n o t only th e  m edian  th rea d  of the  second order 
b u t  also one of th e  flanking th reads  of th e  th i rd  order, and  th e n  th e  original p rim ary  
in terva l m a y  conta in  tw o adven titious  b road  flat bands which m ay  become quite  
equal a n d  m ay  become sh ifted  in such a  w ay  as to  occupy a  practically  sym m etrical 
position w ith in  th e  original p r im ary  space. L astly , th e re  are instances in which the  
broadening only affects one of th e  original th read s  of th e  th i rd  order, and  the  resu lt­
ing adven titious band  is s i tu a ted  qu ite  unsym m etrica lly  w ith  respect to  th e  original 
space. T hreads of th e  fo u rth  o rder are  frequen tly  revived on these a d u lt  specimens, 
b u t  the ir  reappearance  is ve ry  inconsistent. T hey  are  a p t  rap id ly  to  assum e the  
same th ickness as some of th e  th reads  of th e  second and  th i rd  order, w ith  which th e y  
m ay  form  close-set groups of tw o or th ree  sp iral th reads. Owing to  th is  reap pear­
ance of th e  th read s  of th e  fo u rth  order, th e  m ost posterior p r im ary  in te rva l (generally 
th e  broadest in terval) carries variously  disposed groups of spiral th read s  of various 
sizes, disposed differently in  different specimens, th e  in te rp re ta t io n  of which can only 
be  deciphered b y  following th e m  (towards th e  apex along th e  spire. I n  a  general 
w ay, these adven titious o rnam en ts  of th e  full-grown shell are  very  variable, a n d  no 
tw o  specimens are  alike in  th is  respect. T hey  also commence to  develop a t  various 
sizes, b u t  usually  when th e  shell reaches or slightly  exceeds a d iam eter  of 60 milli­
metres. Nevertheless, in one specimen from  Balasore B ay  (M4408), m easuring 120 x  
96 m m ., ap p a ren tly  th e  largest in th e  collection, th e  a d u l t  characters  of th e  o rna­
m en ta tio n  have  scarcely commenced to  appear. The te rm ina l zone of accretions is 
posteriorly  bordered b y  a  narrow , feebly prom inent, b u t  sharp  ridge, ad jacen t to  
which th e  accretions to  th e  actual n o tch  form a ra th e r  b road  band , a lm ost flat in 
some specimens, m odera te ly  convex in  others, carry ing  crowded deeply concave lines 
of grow th  toge ther w ith  a few d is ta n t  obscure spiral m arkings. On th e  som ew hat
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convex an terior zone in tervening betw een th is  band  and  th e  umbilical portion of 
the  columella!' margin, th e  cu rva tu re  of th e  lines of grow th assumes a  reversed 
direction, w ith  th e  convexity  tu rn ed  an terio rly  or forward, an d  the re  are two or 
th ree  flat spiral bands, sometimes bifid, of ab o u t th e  same w idth  as the  intervening 
spaces. The lines of grow th, th rou gh ou t the  body-whorl, are crowded, fine, incon­
spicuous, s trongly  oblique, an teriorly  re trocu rren t, s tra ig h t un til quite  close to  the  
an te rio r  zone of accretions tow ards which th e y  bend  backw ards and  which th ey  
traverse  w ith  a strongly  sigmoidal curve as above described.

The first half of the  first whorl following th e  protoconch is of a  uniform  brown 
colour, a fter which th e  pigm entation becomes differentiated in such a  m anner th a t  
th e  p r im ary  ribs are  w hite w ith  chestnut patches a t  regular intervals, th e  intervening 
spaces assuming a porcelain-blue to  porcelain-purple colour, best seen in the  case of 
very fresh specimens. The con tras ted  whiteness of th e  non-m acula ted  portions of 
th e  ribs is p a r tly  due to  the  opaque appearance caused b y  th e  th ickening of th e  
shell substance, while th e  bluish appearance of th e  in tervals is p a r t ly  caused by their  
th inner  substance allowing th e  porcelain-like effect of translucency ; nevertheless, 
whenever the  specimens are sufficiently fresh, i t  can be readily  ascerta ined  th a t  the  
colour effect is largely due to  p igm enta tion  of th e  intervals. The resulting appear­
ance is well rendered in Sowerby’s illustra tion  in R eeve’s Monograph. The m acula­
tions m a y  be crowded as in the  case of th e  specimen figured in R eeve’s Monograph, 
or else m uch wider-spaced. T hey are particu la rly  crow ded in some specimens from 
the  A ndam ans and  from Balasore Bay, particu larly  wide a p a r t  in  some specimens 
from Puri, b u t  th e  spacing varies g rea tly  am ongst specimens from one locality, and  
even a t different stages of grow th  in a single specimen. The m aculations correspond 
more or less exactly  from one rib to  an o th e r  according to  th e  direction of the  incre­
m ents of growth. As a  rule there  are  no m aculations on an y  of th e  in tercalary  
threads. In  very exceptional cases th e y  m ay  be present, on th e  body-whorl, on 
some of the  th reads  of th e  second order s i tu a ted  a t  a b o u t th e  w idest p a r t  of th e  
shell an teriorly  to  th e  level of th e  suture. The epidermis, w hen  preserved, has the  
appearance of a  th in  layer of yellow varnish  which does n o t  interfere w ith  th e  general 
appearance of the  colour scheme. The p igm enta tion  of th e  spire is invariab ly  more 
pronounced th a n  t h a t  of th e  body-whorl. The loss of vividness of th e  colour decora­
tion  w ith  increasing grow th  in  all forms of D olium  has a lready  been com m ented  on 
b y  Reeve (M onograph, sp. n ) .

The large semi-circular apertu re , the  more in terior p a r t  of which is salmon- 
coloured, becoming of a pure-w hite  to  bluish porcelain-like appearance  tow ards the  
edge, is qu ite  simple posteriorly, while an terio rly  it is te rm in a ted  by  a deep obliquely 
disposed dorsal no tch  w ithou t an y  in tervening  canal. The columella forms an  angle 
of 1250 to  1300 w ith th e  base of th e  p enu ltim ate  whorl. I t  is slightly  oblique a n te ­
riorly tow ards the  left of the  shell. I t s  general d irection  th ro u g h o u t th e  g reater p a r t  
of its  length  is s tra ig h t  w ith  tw o slight bulges of which th e  more posterior one coin­
cides w ith  th e  inw ard  extension of the  te rm ina l zone of accretions, th e  m ore anterior 
one w ith  th e  sharp ly  reflected edge of th e  columella!’ lip surrounding th e  narrow
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umbilicus. A nteriorly  to  the  umbilicus, th e  te rm inal portion  of th e  columella is 
foliaceous an d  g radually  contrac ts  to  a po in t a t  th e  an terior end  of th e  shell, its 
edge being steeply  oblique an te rio rly  tow ards  th e  left. The columellar lip is n o t 
appreciable posteriorly and  becomes d is tinct only an teriorly  where i t  forms th e  th in  
flat lam ina reflected over th e  narrow  umbilicus. The ou ter lip is s tra igh t and  
strongly  oblique. W hen fully developed it  is bordered ex ternally  by  a th in  though  
well-defined incised s tra ig h t line s i tu a te d  a t  ab o u t six m illim etres from  th e  ac tua l 
edge of th e  aperture. Betw een th is  line an d  th e  ac tu a l edge, th e  surface expands 
som ew hat outw ard , the  spiral o rnam ents  te rm ina ting  in slight fimbriations. The 
ex terna l lim iting line app rox im ate ly  coincides in ternally  w ith  a  slight swelling which, 
in some specimens, is bifid. Owing to  th e  th inness of th e  shell, th e  ex te rna l spiral 
o rnam ents are reproduced on th e  inner walls in reversed  order of relief as is usual in 
shells of th is  genus. On crossing th e  in te rna l swelling of th e  fully developed outer 
lip these spiral o rnam ents  rem ain  unalte red  in charac te r  an d  do n o t give rise to 
apertu ra l tubercles as is frequen tly  the  case on th e  corresponding portion  of o ther 
species of Dolium. I n  th e  g rea t m a jo rity  of specimens, even those  of th e  largest size, 
th e  ou ter lip te rm ina tes  in a  perfectly  simple edge.

Variability.—This rem arkab ly  a b u n d a n t  shell is p a r t icu la r ly  co n s tan t in all its 
characters. The only variable  features are  th e  m ore or less sunken  disposition of th e  
spire, inconsistencies in th e  in te rca lary  spiral decoration  especially on reaching the  
adu lt  stage, th e  variable  degree of crowding of th e  m aculations, an d  slight differences 
in outline of th e  body-whorl which m a y  te n d  to  become a little  m ore spherical or 
spheroidal or else slightly  ovoid. These varia tions  are never correlated, b u t  all occur 
qu ite  independen tly  of one ano ther, so t h a t  the re  is no d is tinct tendency  tow ards  the  
form ation of races or varieties. T he  m ost conspicuous ab n o rm ality  in  th e  o rna­
m en ta tion  is t h a t  caused b y  th e  adven titious  form ation  of a  supernum erary  rib as 
described above in th e  case of a  specimen from  Ceylon (or ? K ach li) . I t  is th e  only 
available specimen exhib iting  th is  pecu liarity  w hich perhaps represents m erely an 
individual aberration .

D im ensions :—
H eigh t . . . . 114 m m . 69 mm.
Thickness . .  . .  93 „ 55
H eig h t of spire . . 25 „ io
H eigh t of body-w horl . .  . . 103 „  64

The larger specimen is from  Ceylon (or ? K achh), th e  sm aller one from Puri.
Occurrence.— This is th e  com m onest species of D olium  along th e  In d ian  coasts. 

I t  abounds w herever th e  sea-floor consists of fine soft sand  or mud. According to  
Melville an d  Abercrom bie {Mem. and Proc. M anch, lit. and Phil. Soc., 4 th  ser., 
Vol. V II ,  1893, p. 32) it  is a  deep-sea form. N evertheless th e  shells are  frequen tly  
washed 011 to  th e  beach.

Owing to  uncerta in ties  in  th e  identification of th is  shell and  of D olium  tessella­
tum, the re  is some difficulty in ascerta in ing th e  lim its of its  d is tr ibu tion  from  p u b ­
lished accounts. Ju d g in g  from  th e  m ateria l preserved in th e  collections of th e  In d ian
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Museum it  is found all along th e  coasts of peninsular In d ia  from Kaclili on th e  western 
side to  Balasore in the  east, and  also along the  coast of A rakan  and  the  Malay 
Peninsula. One specimen is labelled as coming from as far east as Amboina.

In  a fossil condition, it is known from th e  pliocene of the  Mekran coast and  
from the  p o s t- te r t ia ry  form ations of th e  P u lica t  lake.

The discussion of the  relationship of th is  shell to  o ther species will be deferred 
u n til  th e  com pletion of th e  description of D olium  tessellatum.

Dolium (Eudolium) tessellatum, Bruguière.

(Plate VI, fig. 7 ;  pi. V II ,  figs. 8 -10 ; pi. V II I ,  figs. 11-13.

1789. B uccinum  tessellatum, B ruguière. Encyclopédie méthodique, X ol. V f, sp. 4, pp. 236,
246, pi. 403. figs. 3a, h.

1790. D olium  tessellatum, Bruguière, Encyclopédie méthodique, pi. 403, figs. 3a, b,
1823. Dolium fim briatum , Suwerby, Genera of Shells, fig. 2.
1830. D olium  costatum, Menke, Synopsis  methodica, 2nd ed.. p. 63.

1831-1837. D olium  fasciatum. Brug. var. sec. K iener, Iconorjraphie des Coq. viv. Dolium, pi. iv,
fig. 6.

1831-1837. D olium  variegatum, Lara. (jun ior) sec. K iener, Icon, des Cog. viv., pi. ii, fig. 3.
1845. D olium  costatum, Deshayes, A n . sans vert., 2nd ed., Vol. X , p. 144.
1845. D olium  m injac, Adanson sec. Deshayes, A n . sans vert., 2nd ed., Vol. X, p. 145,

no. 9.
1845. D olium  ampullaceum. Ph ilipp i, Zeit. M ai., p. 147.
1849. D olium  fim briatum, Sow., Reeve, Monograph of the genus D olium , sp. 3 '
1849. D olium  costatum. Desh., Reeve, Monograph of the genus Dolium, sp. 8.
1849. D olium  am pullaceum , Phil., Abbild. I I I ,  4. Dolium, p. 12, pi. ii.
1857. D olium  costatum , Mke., K ü s te r ,  Conch. Cab. von M a rtin i und  Chemnitz, Vol. I I I ,

1st section, 2nd p a r t ,  p. 61, pi. lvi, fig 3 ; pi. lvii, fig. 3.
1857. D olium  Lischkeanum , K ü s te r ,  Conch. Cab., p. 71, pi. lxii, fig 1.
1857. D olium  fim briatum , Sow., K ü s te r ,  Conch. Cab., p. 72, p i  lxii, fig. 2.
1879. D olium  costatum, Desh., M artin , Die Tertiärschichten a u f Java , p. 40, pi. vii,

figs. 9, 10.
1899. D olium  costatum. Desh., M artin , Sam m l. des geol. Reichsmus. in  Leiden, new series, 

Vol. I. p. 161, pi. X X V ,  figs. 371-373.

Medium to  large, globose, slightly ovoid, with slightly conoidal, sometimes 
conical depressed spire m easuring from tw o-nin ths to  th ree -ten th s  of the  to ta l  
height.

The protoconch is re latively  small, the  d iam eter of th e  visible portion  n o t ex ­
ceeding th ree  millimetres. I t  consists of a  horny tran sp a re n t  substance  of dark- 
brown colour. The in te rna l secondary  infilling of porcellaneous shell-substance does 
n o t reach th e  apex, so th a t  th e  m inute , depressed, coiled nucleus, lacking in ternal 
support, is alm ost alw ays broken off. The visible portion  of the  protoconch is ra th e r  
prom inent, semi-naticoid, t h a t  is w ith  th e  appearance  of a  half-em bedded N atica  and  
includes th ree  convex whorls separa ted  by  very narrow , slightly  grooved sutures. 
The protoconch is slightly  oblique to  th e  axis of the  rem ainder of th e  shell. The 
line of junction  of th e  protoconcli w ith th e  rem ainder of th e  shell is slightly curvi-



1919.] E. W. V r e d e n b u r g  : Shells o f the fa m ily  Doliidae. 157

linear with forw ard facing convexity , an d  is oblique, an tecu rren t to  th e  posterior 
su tu re , re tro cu rren t to  th e  an te rio r  suture.

The protoconch is followed by  th ree  to  th ree  and  a half convex spire-whorls, 
separa ted  by  slightly  sunken  sutures. Their height varies from  tw o-n in ths to  a 
little  over one-quarter of the ir  w idth , th e  m ax im um  thickness coinciding with th e  
an terior margin. The whorls usually  exhib it four ribbon-like m ain  ribs, considerably 
narrow er th a n  the  in tervening  spaces which are  slightly  concave. The m ost posterior 
m ain  rib, which is narrow er th a n  th e  others, encircles th e  c ircum sutura l depression. 
The m ost an terio r  rib coincides w ith  th e  an terio r  m arg in  a n d  is frequen tly  m ore or 
less overlapped b y  th e  posterior edge of th e  n ex t following whorl. In  rare  instances, 
th e  spire is so m uch sunken th a t  th e  posterior edge of each whorl reaches the  level 
of th e  th ird  p rim ary  rib of th e  preceding whorl. The in te rva ls  betw een th e  p rim ary  
ribs m ay  be app rox im ate ly  equal, th o u g h  usually th e  m ost posterior in te rva l is 
som ew hat w ider th a n  th e  rem ainder. On th e  first whorl following th e  protoconch, 
each in terva l usually carries th ree  delicate subsid iary  sp iral th reads , nam ely  a median 
th read  of th e  second order flanked b y  tw o th rea d s  of th e  th i rd  order. Occasionally 
one of the  th reads  of th e  th i rd  order m ay  be a troph ied  or indistinct. On th e  second 
whorl, th e  th reads  of th e  th i rd  order disappear, leaving only, in each in terval, th e  
m edian th re a d  of th e  second order which also becomes g rad u a lly  th in n e r  a n d  indis­
t in c t  w ith  increasing grow th. On th e  th i rd  whorl all th e  th read s  of th e  second order 
m ay  likewise disappear, leaving th e  in tervals  perfectly  sm ooth, bu t the re  usually 
subsists a  more or less d is tinc t re m n a n t of th e  line in tersec ting  th e  m ost posterior 
in terval, usually  reaching even to  th e  body-whorl. A num ber of ex trem ely  fine 
spiral lines are usually  observed on th e  surface of th e  m ain  ribs. The ex trem ely  fine 
crowded lines of grow th, especially d is tinc t an d  regu lar on th e  first w horl following 
th e  protoconch, are  p rac tica lly  s t ra ig h t  and  s trong ly  oblique, a n te c u rre n t  to  the  
posterior su tu re , re tro cu rren t to  th e  an te r io r  suture.

The large body-whorl constitu ting  th e  g rea te r  p a r t  of th e  shell is always 
s trongly  inflated  an d  globose, a n d  m ay  be a lm ost spherical, b u t  is m ore usually 
d is t in c tly  ovoid. On th e  r ig h t side of th e  shell its  convex ity  is continued as far as 
th e  an terio r  te rm ina tion , while on th e  left side a  shallow concavity  in tervenes 
betw een th e  m ain  basal convexity  an d  th e  zone of accretions to  th e  v e ry  deep 
dorsal notch , whose outline, on th e  left side of th e  shell, viewed dorsally, is s teeply  
oblique an terio rly  tow ards th e  r ig h t an d  slightly  convex. The ac tu a l edges of the  
notch  are  slightly  reflected outw ard . V entrally , th e  s teep ly  winding an terio r  edge 
of th e  te rm ina l zone of accretions is bounded by  th e  foliaceous te rm in a tion  of the  
columella a n d  columellar m argin, w ith  th e  form ation  of a  narrow  umbilicus. Inc lu d ­
ing th e  spiral o rnam ents  con tinued  from th e  spire, a n d  irrespective o f  th e  ridge 
forming th e  posterior edge of th e  te rm ina l zone, th e  body-whorl, in th e  case of small 
specimens m easuring less th a n  35 mm. in height, carries twelve p r im ary  ribs. In  
specimens m easuring  from  35 to  45 m m ., th e  num ber of p r im ary  ribs is usually  
th irteen . In  th e  m a jo r i ty  of specimens ranging  from 45 to  100 m m ., th e  n u m b er  of 
p r im ary  ribs is fourteen, though, occasionally, am ounting  only to  th irteen . A t still
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larger dimensions, the  p rim ary  ribs m ay  increase to  as  m an y  as sixteen. The 
increase is due to  th e  appearance, one a t a  tim e, of an  add itional rib a t  the  anterior 
lim it of the  convexity  of th e  base, ju s t  along th e  edge of the  te rm inal zone of accre­
tions. The ribs are ribbon-like, a n d  become m ore crowded an d  som ew hat narrower 
tow ards th e  an terio r  lim it of th e  base, in consequence of which th e  intervals, which 
th roughou t th e  g rea te r  p a r t  of th e  body-whorl are  b roader th a n  th e  ribs, become, 
tow ards the  an terior ex trem ity , of abou t the  sam e w id th  as th e  ribs or narrower. 
As in th e  case of th e  spire, the  ribs carry  delicate spiral lines. In  th e  g reat m ajority  
of specimens th e  in tervals are qu ite  w ithout a n y  spiral o rnam ents, except usually 
the  most posterior and  broadest in terval, w hich  is generally  bisected by a th in  
rem nan t of the  m edian subsidiary  th read  continued from  the  spire, though  there 
are  specimens in which even th is  las t rem n an t has disappeared. In  th e  case of 
very  young specimens of less th a n  30 mm. in height, every in terval th roughou t 
the body-whorl is bisected b y  a very  th in  in te rca la ry  th re a d .1 W ith  th e  usual 
exception, as a lready  noticed, of a  feeble rem n an t in th e  m ost posterior interval, 
all these subsidiary  th read s  d isappear before th e  shell has re a c h ed  a he igh t of 
30 111m. A m ongst th e  series of specimens in th e  C alcu tta  collection, th e  sculpture 
of th e  body-whorl rem ains perfectly  unalte red  up  to  a  to ta l  height of 100 mm. 
I t  is on ly  in quite  a d u lt  specimens of still larger size th a t  th e  scu lp ture  enters 
upon a new phase  th rough  th e  re -appearance  of in terca lary  ribs, which m ay  broaden 
un til th ey  fill alm ost th e  whole of th e  available in ters titia l space, an d  assume 
an  appearance alm ost identical w ith  t h a t  of th e  original p rim ary  ribs. On the  la ter 
p a r t  of th e  body-whorl of the  largest specimen in th e  C alcu tta  collection, th e  seven 
first intervals, counting from the  posterior edge of th e  body-whorl, each carry  an 
in terca lary  rib. The eighth, n in th , an d  te n th  are plain, b u t  an  in terca lary  rib also 
appears in the  eleventh. In  th e  large individual illustra ted  in R eeve’s monograph 
(fig. 3a), som e of th e  in tervals  carry  tw o subsid iary  ribs. The scarcely bulging, 
torose, steeply winding zone of accretions is posteriorly  bordered b y  a very  thin , 
narrow, sharp ly  defined ridge. I t  is d ivided in to  tw o sub-equal portions, a  posterior 
one corresponding w ith  th e  accretions of th e  deep inden ta tion  of th e  notch , across 
which th e  lines of grow th are deeply concave, an d  an  an terio r portion corresponding 
w ith th e  accretions of th e  an te rio r  border of th e  no tch  and  an terior te rm ination  of 
the  shell, across which th e  lines of grow th  are convex. This an terior portion carries 
th ree  or four spiral ribs. The b an d  corresponding w ith  th e  accretions to  the  notch 
m ay  also carry  spiral ribs, especially in the  case of small specimens, b u t  th e y  are  less 
prom inent th a n  those of th e  an terior sub-zone, and, in  m an y  instances, are  represen­
ted  m erely by  some obscure d is ta n t  spiral lines. The an terior term ination  of the  
an terior sub-zone, forming th e  an te rio r  te rm in a tio n  of th e  shell, when well preserved, 
is foliaceous an d  somewhat pa lm ate ly  expanded. The th in  lines of grow th, over the 
g reater p a r t  of th e  body-whorl, are  s trongly  oblique a n d  an teriorly  an tecurren t, and

1 M a r t in  h a s  f ig u re d  a  fossil s p e c im e n  from  t h e  p l iocene  b e d s  o f  J a v a  (S a m m l.  des geol. R e ic h s -M u s e u m  i n  L e id en , 
n e w  series ,  Vol. I ,  pi. x x v ,  fig. 372), re fe r re d  to  D o l iu m  co s ta tu m , a n d  m e a s u r in g  a b o u t  30 m m .  in  h e ig h t ,  in  w h ich  th e  
i n t e r c a la r y  m e d ia n  t h r e a d  is f a in t ly  v is ib le  in  se v e ra l  o f  th e  in t e r v a l s  o f  th e  b o d y -w h o rl .
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are practically  s tra ig h t th roughou t th e  g rea te r  p a r t  of the ir  course, bending backw ard 
an terio rly  only in th e  im m ediate neighbourhood of the te rm ina l zone of accretions 
which th e y  traverse, as above described, w ith  a pronounced sigmoidal flexure.

The large semi-circular to  semi-oval ap e r tu re  is an terio rly  te rm in a ted  by  the  
deep, strongly  oblique dorsal notch , w ithou t a n y  in tervening canal. I t s  posterior 
te rm ina tion  is slightly though  d istinctly  channelled in th e  case of im m atu re  speci­
mens, bu t becomes simple when the  shell is qu ite  adult. The columella w hich  is, on an 
average, approx im ate ly  s tra igh t, and  slightly  oblique an te rio rly  tow ards th e  left of 
the  shell, forms an  angle of ab o u t I 2 0 °  w ith  the  base of th e  penu ltim ate  w horl which 
it  joins ra th e r  ab rup tly . I t  exhib its  two ra th e r  feeble w inding bulges of which the 
more posterior one coincides w ith  th e  inw ard  extension of th e  zone of accretions, 
while th e  m ore an terior one represents th e  junc tion  w ith  th e  reflexed edge of th e  
columellar lip. I n  th e  case of small an d  m edium  specimens, th e  an terio r  p a r t  of the 
columella carries a num b er of rugosities some of which a re  som etimes in ternally  con­
tinued  as th in  sp iral folds. W hen  th e  specim ens a t t a in  a height of abou t 90 mm., 
th e  colum ellar rugosities become indistinct, while, in th e  case of fully  adu lt specimens, 
th e y  en tire ly  disappear, a n d  th e  columella is qu ite  sm ooth. The an terior th in  foliace- 
ous te rm inal portion  of th e  columella, an te rio rly  to  th e  very  sm all umbilicus, is very 
narrow. The columellar lip spreads ra th e r  w idely over th e  v en tra l  surface of the 
base. I t  is m ostly  so th in  as n o t  to  in terfere  w ith  th e  scu lp tu red  and  coloured 
decoration of th e  base of th e  penu ltim ate  whorl. N evertheless, in th e  case of 
im m atu re  specimens its  m arginal portion, of a  glossy porcellaneous tex tu re , is 
frequently  sufficiently th ickened  to  become opaque  white, th e  ac tu a l edge adhering 
fairly closely to  th e  more posterior portion  of th e  convexity  of the  base, b u t becom ­
ing sem i-detached or even detached  on approach ing  th e  te rm ina l zone of accretions. 
A nteriorly  to  th e  te rm inal zone of accretions it surrounds th e  sm all umbilicus and  
joins th e  columella. The th ickened  edge gradually  becom es less d is tinc t as the 
specimens grow larger. In  th e  case of full-grown specimens th e  g rea te r  p a r t  of th e  
columellar lip ceases to  be appreciable, th e  an terio r  te rm ina tion , where i t  surrounds 
th e  umbilicus, alone rem aining distinct. In  a few specimens, a t  th e  posterior 
te rm ina tion  of th e  columellar lip, the re  is a  feebly p rom inen t though  distinct oblique 
ridge which contribu tes  to  define th e  shallow posterior channel. The ou ter lip is 
s tra ig h t  and  strongly  oblique. W hen its  s tru c tu re  is charac teris tica lly  developed, 
i t  is ex ternally  th ickened  and  expanded, its edge is deeply  fim bria ted  owing to  the  
in tervals between th e  ribs ex tend ing  m uch fu r th e r  fo rw ard  th a n  th e  ribs themselves, 
while in ternally  i t  is th ickened  and  denticu la te . All these charac te rs , ex ternal expan­
sion, m arginal fimbriations, in te rna l th ickening  and  denticulations, are  as a  general 
ru le  m ost typ ica lly  developed in sm all an d  especially in  sm all-m edium  specimens, 
especially those m easuring from 55 to  75 111m. in height. In  exceptional instances 
th e y  are  still qu ite  typ ica lly  developed in specimens m easuring as m uch as 80 mm. 
in height, b u t  as th e  shell exceeds these dimensions th e y  become more an d  more in­
distinct. W hen th e  shell is qu ite  ad u lt ,  the  ex terna l th ickening  and  expansion, the  
m arginal fimbriations, th e  posterior channel, and  th e  in te rna l denticulations entirely
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disappear, and  there  only rem ains a slight in ternal th ickening close to  th e  edge. As 
is usual in th e  shells of th is  genus, the  ex terna l o rnam en ta tion  is reproduced in the  
in terior of the  shell in inverted  relief, so th a t  it is th e  sunken in tervals or grooves 
of the  ou ter surface which assum e the  appearance of ribs on th e  in ternal walls. On 
crossing the  in ternal m arginal swelling of the  labrum , in those specimens in which 
th e  apertu ra l features are characteristically  developed, each of these in te rna l ribs 
usually  develops a pa ir  of elongate den ticu la tions  or ridges which te rm ina te  ex ternally  
against the  fim briated d ig ita tions of th e  edge. Sometimes the  m ost an terior in ternal 
rib develops bu t a  single denticu latum  or ridge, while frequen tly  some of the  broader 
posterior in te rn a l ribs (corresponding to  th e  b road  posterior in tervals  of the  outer 
surface) m ay  give rise to  th ree  denticulations, or, occasionally, to  as m a n y  as four.

The first whorl following th e  protoconch is da rk  brown, though  no t so d a rk  as 
the  protoconch itself. I t  is n o t uniform ly tin ted , th e  dep th  of th e  colour decreasing 
considerably tow ards the  posterior margin. On the  following whorl th e  b road  spaces 
between th e  p rim ary  ribs are  usually of a  reddish or purplish, or som etim es bluish 
tinge, while the  m ain  ribs them selves are  w hite  or yellowish-white m acu la ted  w ith 
yellowish-brown. The sam e scheme m ay  be continued on th e  th ird  whorl w ith  a 
paler t in t  for th e  intervals, an d  m ay  also ex tend  over th e  en tire  body-whorl, the  
in tervals becoming still paler, un til w ith  increasing grow th  th ey  m ay  become quite 
white. In  certa in  cases, th e  ribs, over th e  whole body-whorl, m ay  m ain ta in  th e  
appearance of w hite  bands w ith yellow spots (as in th e  type  of Dolium lischkeanum, 
K üster), while in o ther instances the ir  coloured decoration m a y  gradually  disappear, 
and, when th e  colour of th e  in tervals has likewise vanished, the  en tire  body-w horl 
m ay  be white. In  o ther instances, th e  yellow tinge of th e  m aculations gradually  
spreads along the  in tervening portions of th e  ribs u n til  all th e  spots coalesce, an d  the  
ribs assume the  appearance of continuous yellow bands. W hen, as is frequently  the  
case, th e  in tervals have become nearly  or qu ite  colourless, th e  general colour schem e 
becomes reversed in this sense th a t  the ribs, instead  of appearing  as light sp o tted  
bands against a  darker ground, become darker bands against a  lighter ground. This 
is the  appearance exhibited by  K iener’s D olium  fascia tum  var. Lastly , there  are  
specimens in which th e  g reater p a r t  of th e  shell is a lm ost uniform ly t in ted  of a  rich 
orange or burn t-sienna colour, deepening to  brown tow ards th e  apex. In  large 
thoroughly  adu lt  specimens, the  in te rca lary  ribs assume th e  sam e m acula ted  decora­
tion as the  original p rim ary  ribs. T he  deeper in terna l portion  of th e  apertu re  is of 
a  yellowish or brownish tinge. The columella, the  th ickened  portions of th e  colu­
m ellar lip and  inner portions of th e  o u te r  lip are w hite  and  porcellaneous.

Dimensions.— The following m easurem ents refer to  a series of specimens ob ta ined  
from th e  A ndam ans, w ith  the  possible exception of No. 7, th e  exact origin of which 
is uncertain . No. 5 is from th e  South  A ndam an.

(I)  (2 ) (3) (4) (5) (6) (7 )
H eigh t . . 122 mm. 95 mm. 72 mm. 61 mm. 54 mm. 37 mm. 34 mm.
Thickness . . 99 „ 73 „ 57 „ 50 „ 38 „ 28 „  28 „
H eight of spire 29 ,, 27 ,, 22 ,, 16 ,, 15 ,, io  „ 8 „
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9 9

9 9

9 9

H eig h t of body- (i) (2) (3) (4) (5) (6) (7)
whorl . .  105 m m . 84 mm. 64 mm. 56 m m . 49 mm. 33 mm. 32 mm.

The next specimen, of uncertain  origin, is rem arkab le  for its exceptionally 
sunken spire :

H eigh t . . . . . . . . 70 mm.
Thickness . . . . . . 58
H eight of spire . . . . . . 16
H eight of body-whorl . . . . 65

Variabilify and Development.— This shell is even more constan t in its  characters  
th a n  th e  previously described D olium  m aculatum , th e  only d is tinc tly  variable  features 
being those  of th e  colour scheme. As regards th e  more essential characters, one 
m erely observes slight differences in th e  m ore or less sunken disposition of th e  spire, 
an d  th e  more or less d is tinc tly  spherical or ovoid outline of th e  body-whorl.

A t th e  sam e tim e, some very  rem arkab le  differences are  observed in th e  ap p ear­
ance of th e  shell a t  different stages of grow th, especially w ith reference to  th e  aper­
tu ra l characters. While, in th e  case of fully adu lt  specimens, th e  apertu re  is pos­
terio rly  simple, th e  ou ter lip undifferentiated , a n d  th e  columella sm ooth, th e  shell a t  
early  and  in te rm ed ia te  stages of grow th  has  a  strongly  fim briate  and  denticu la te  
o u te r  lip, a  posteriorly  slightly  channelled apertu re , an d  a d is tinc tly  rugose columella. 
W hilst th e  a d u lt  shell is in every  sense a typ ica l Dolium, th e  posterior channel and 
especially th e  rugose columella of th e  im m atu re  specimens recall the  sub-genus 
Eudolium . The ex ternal a n d  in terna l thickenings, m arginal fimbriations, and  in te r­
na l denticulations of th e  apertu re , th e  posterior apertu ra l channel, th e  th ickening of 
th e  columellar lip an d  the  rugosities of th e  columella observed in these im m ature  
specimens of D olium  tessellatum  agree in every respect w ith  th e  corresponding fea­
tu res  observed a t  all stages of grow th in D olium  fasciatum  (Brug.) which the re  is 
reason to  refer to  th e  subgenus Eudolium,, an d  read ily  account for K iener’s in te rp re ta ­
tion  of such specim ens of D olium  tessellatum  as represen ting  a varie ty  of Dolium, 
fasciatum. The developm ent of Dolium tessellatum  is of great in terest as suggesting 
th e  possible derivation  of th e  m ore typ ica l forms of Dolium, from Eudolium , especial­
ly  as, so far as can be judged  from th e  inform ation  a t p resent available, Eudolium, is 
geologically more ancient.

Occurrence.— W ith  th e  exception of a  few indiv iduals of uncerta in  origin, all the  
specimens in th e  collection of th e  In d ian  Museum are from th e  A ndam ans and  
Nicobars. Shells certa in ly  referable to  th is  species have  been ob ta ined  from the  
M alay Is lands and  Ja p a n .

In  a fossil condition, th e  species is known from  the  u p p e r  miocene and  pliocene 
of J a v a ,  an d  from th e  pliocene of th e  Mekran.

CO M PA RISO N  O F  D O L IU M  M A C U L A T U M  AND D O L I U M  T E S S E L L A T U M .

Rem arks on the Taxonom y.— Owing to  th e  hopelessly confused synonym y of the 
forms under consideration, th e  ta sk  of discovering su itab le  nam es for the  tw o species 
above described has proved ex trao rd inarily  troublesome.
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M any of the  works containing th e  m ore or less recognisable figures cited by  the  
earlier au thors  are, unfortunate ly , n o t  available in Ind ia . N evertheless th e re  is no t 
the  slightest doubt th a t  th e y  include representatives of both the  species above 
described in detail, while the  diagnoses are generally far too concise.to elucidate the  
confusion which undoub ted ly  exists in  th e  synonym y.

A m ongst th e  appellations for which a n y  definite claim can be p u t  forw ard to  be 
used as specific names, the  oldest is p robab ly  A danson’s “ le Minjac ” (1757). D e­
shayes regarded  the  figure as represen ting  the sam e species as Sowerby’s Dolium f im ­
briatum, a n d  it would correspond therefore w ith  D olium  tessellatum  as above described. 
Deshayes has therefore adop ted  for th is  species th e  nam e Dolium minjac, Adanson. 
Adanson, in his synonym y, refers to  L is te r’s figure which represents Dolium macu­
latum, a n d  to  R um ph ius’ which represents D. tessellatum. The description is no t 
sufficiently deta iled  for establishing which species is m eant. The body-whorl is said 
to  carry  fourteen ribs, which, in specim ens of th e  size of th e  one referred to  by A dan­
son, nam ely  tw o inches (abou t 50 m m .), m igh t su it  D. tessellatum', only, as th e  ribs, 
over th e  widest p a r t  of the  shell, 011 th e  figure illustra ting  th e  dorsal aspect, are  shown 
of two a lte rna ting  sizes, of which only th e  th icker ones carry  spots, it seems obvious 
th a t  the  figure represents D. maculatum, and  not D. tessellatum  as conjectured by 
Deshayes. As it is, Deshayes seems som ew hat uncerta in  as to  w hether A danson’s 
figure represents Sowerby’s D olium  fim bria tum  or L am arck’s D olium  variegatum {An. 
sans vert., 2nd ed., p. 143, footnote). The locality, Senegal, is improbable, more so 
even for Dolium tessellatum  (Brug.) th a n  for Dolium maculatum, Deshayes, since, in 
the  In d ian  Ocean a t any  ra te , the  la t te r  ex tends m uch fu r th e r  west.

The au th o r i ty  nex t in d a te  is Linnaeus, in th e  10th edition of the  Systema  
Naturae, published in 1758, in which d ’A rgenville’s genus Dolium  is merged into 
Buccinum , and  a species recorded as B uccinum  dolium. The 10th edition is no t 
available in  India. The synonym y as given b y  Gmelin in th e  13th edition includes 
th e  following c ita tions :—

Rondelet, Testacea, 106, Cochlea rugosa.
R um phius, Mus., pi. 27, fig. A, Cochlea striata  s. olearia.
Calceol. Mus., 30, pi. 41.
Lister, Conch., pi. 899, fig. 19.
Bonanii. Recr., 3, figs. 16, 17, 25.
Mus. K ircher, 3, figs. 16, 17, 28.
Gualtieri, Test., pi. 39, fig. E.
D ’Argenville, Concii., pi. xvii, fig. C.
Seba mus. 3, pi. 68, figs. 9, 11 ; pi. 70, figs. 1, 2, 5.
Mus. Gottw ald. pi. 27, fig. 185&, fig. 1886.
K norr, Vergn., 3, pi. viii, fig. 4.
Martini, Conch., p t.  3, pi. 116-118, figs. 1072-1075, 1082.
O ut of the  twelve works m entioned  in th is  list, only five are  accessible in Cal­

cu tta ,  nam ely  those  of R um phius, Lister, Seba, K norr, an d  Martini.
The shell figured by  R um phius  clearly corresponds w ith  th a t  here described
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as D. tessellatum. The lib rary  of th e  Geological S u rvey  contains the  second edition 
of L ister’s Conchology, from which it  m ay  be recognised th a t  th e  figure m entioned 
in th e  synonym y represen ts  a  shell of D olium  maculatum , th e  draw ing of which has 
been bad ly  in te rp re ted  b y  th e  eng raver; so m uch so th a t ,  for anyone who had  not 
specially s tud ied  th e  species, th e  figure m ig h t ju s t as well be taken  for one of Dolium  
tessellatum, while th e  short description is too am biguous to  be of an y  help. In  
Seba’s work, figures 9 to  11, p la te  lxviii, rep resen t Dolium, maculatum, while figures 
i  and  5, p la te  lxx, represent D. tessellatum. F igure  2, p la te  lxx, is too in­
d is tinc t for identification an d  possibly represen ts  a  shell of ano ther genus. K n o rr’s 
figure un d o u b ted ly  represents D. tessellatum. In  M artini’s work, figures 1072 and  
1082 undoub ted ly  represen t D. tessellatum, while figures 1073 an d  1074 undoubted ly  
represent D. maculatum. The shell represented  in figure 1075 is im m ature  and 
canno t be so securely identified, though  it is p ro b ab ly  referable  to  D. maculatum.

A m ongst la te r  au thors , th e  one who has m ost fu lly  dea lt  w ith  th e  iconography 
of the  works under consideration  is K ü s te r  by  w hom  th e  figures published  by R u m ­
phius a n d  b y  K n o rr  are  referred  to  D olium  fim bria tum , t h a t  is to  th e  species above 
described as Dolium tessellatum ; while th e  figures in  th e  w orks of Gualtieri an d  d ’Ar- 
genville are  regarded  by  the sam e a u th o r i ty  as represen ting  Dolium maculatum.

In  conclusion, i t  is a b u n d a n tly  clear th a t  th e  figures re fe rred  to  in Gmelin’s 
synonym y are ab o u t equalty  d iv ided betw een th e  tw o species above described as D. 
maculatum  and  D. tessellatum. The sy n o n y m y  quo ted  b y  L innæus and  Gmelin does 
not help us therefore in determ ining which shell was in tended  in th e  System,a Natures. 
The diagnosis, un fo rtuna te ly , does n o t help us a n y  further. I t  is as follows : “  te s ta  
ova ta  c incta  sulcis rem otis  : cauda  p rom inu la ,” an d  is therefore to ta lly  insufficient to  
recognise which species is m eant.

In  1770, William H uddesford , in  th e  second edition of L ister’s Conchology, adop­
ted  the  nam e B uccinum  dolium  for th e  figure referred to  in the  Systema. There 
should be here no room for a n y  am biguity . U nfortuna te ly , as a lready  m entioned, 
b o th  th e  engraving and  th e  diagnosis are  very  unsa tis fac to ry  and  w ould n o t  of 
them selves m ateria lly  afford a n y  help to  th e  identification of th e  species.

Bruguière, in  1789, in describing th e  “ buccin cordelé,” gives to  a large e x te n t  
the  sam e synonym y as Linnæus for B uccinum  dolium. There is nevertheless an  im ­
p o r tan t  divergence in  th e  reference to  M artin i’s work, from which Linnæus has 
quo ted  no less th a n  five figures of which two only a re  selected b y  Bruguière as 
representing his B uccinum  tessellatum. These are  figures 1073 an d  1082, th e  second of 
which, fo r ty  years la ter, was selected b y  Menke as th e  ty p e  of D olium  costatum.

Bruguière’s descriptions are  of an  en tire ly  different ty p e  from L innæ us’ d iagno­
ses, and , a lthough  th e  p lates il lu s tra ting  th e  Encyclopédie Méthodique 1 are  not ava il­

1 T h is  is nob  t h e  f a m o u s ,  t h o u g h  f r e q u e n t ly  in a c c u r a te  o r ig in a l  e d i t io n  o f  t h e  “  E n c y c l o p é d i e b u t  t h e  m agn if i­
c e n t ly  p la n n e d  2nd e d i t io n ,  in i t i a te d  in 1782 u n d e r  t h e  m o s t  d i s t in g u is h e d  a u sp ic e s ,  t h e  s e v e ra l  p a r t s  b e in g  e n t r u s t e d  
to  th e  m o s t  a c c o m p l ish e d  a n d  le a rn e d  m e n  of t h e  ag e .  T h e  p u b l ic a t io n  of th¡3 s t u p e n d o u s  w o rk  h a d  been  so  o rg an ised  
a s  to  e n s u re  i t s  c o m p le t io n  in  1792. T h e  r e v o lu t io n  u n f o r tu n a t e ly  r o b b e d  t h e  s c h e m e  of th e  g re a te r  p o r t io n  of i t s  
e n l ig h te d  a n d  d is t in g u is h e d  p a t r o n a g e ,  a f t e r  w h ic h  t h e  p u b l ic a t io n  l in g e red  in  a  p re c a r io u s  a n d  im p o v e r i sh e d  c o n d i t io n  
u n t i l  1832, w h e n  i t  w as  f inally  i n t e r r u p t e d  a n d  r e m a in e d  un f in ished .
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able in Calcutta, the  descrip tion of his B uccinum  tessellatum  is so complete an d  
precise as to  render th e  i l lu s tra t io n s  superfluous.

Indeed, bu t for th e  p ra isew orthy  exception of a  small num ber of naturalists , 
Bruguière, in the  adm irab le  accuracy and  fulness of his descriptions, is more th a n  a 
cen tu ry  in advance  of his successors.

As the  present enqu iry  has n o t  for its ob ject to  resuscita te  an  obscure obsolete 
nam e in jDlace of o thers in general use and  of well-established meaning, b u t  as i t  is 
merely an  a t te m p t  to  select a  su itab le  nam e am ongst half a dozen or m ore the  
present usage of which is involved in th e  u tm o s t  confusion, i t  will perhaps no t 
appear superfluous if B ruguière’s description is here reproduced in  extenso before 
analysing it. The sentences are  num bered  for the  convenience of reference.

( i)  “  Celui-ci ne cède pas en beau té  au  Buccin perdrix, mais il lui est très-souvent 
inférieur p a r  son volum e ; celui d o n t je donne la description est é to n n an t p a r  sa 
g randeur e t  par sa belle conservation, il surpasse cle plus d ’un tiers leur p roportion  la 
plus ordinaire ; il a  qua tre  pouces six lignes de d iam ètre , la longueur de son ouverture 
est de trois pouces sept lignes, et sa largeur d ’u n  pouce d ix .” (2) “ Sa spire es t  com ­
posée de sept tours  complets, qui son t garnis de côtes élevées, convexes, écartées, 
au  nom bre  de quatorze sur le tou r inférieur, e t  de q u a tre  seulem ent su r ceux du 
h au t ; ces côtes son t séparées p a r  des sillons plats, o rd ina irem ent plus larges q u ’elles, 
qui son t quelquefois m arqués au  milieu p a r  une ligne élevée qui su it leur direction.” 
(3) “ Cette  coquille, ainsi que la p récéd en te” (Buccinum  perdrix ) “  ne  form e poin t 
de canal enfoncé à la jonction des tours, ils app u ien t au  contraire  ca rrém en t l’un  
sur l’au tre , e t  laissent à leur jonction un rebord  ap p la t i .” (4) “  Son ouvertu re  est 
très grande et cannelée dans l’in térieur.” (5) “ L a  lèvre d ro ite  est peu évasée 
et dentée p en d an t la jeunesse, de m anière que chaque côte est term inée p a r  deux 
lignes élevées qui d isparaissent to u t-à -fa it  q u a n d  la coquille est parvenue  au  volume 
de celle dont je donne la description.” (6) “ La lèvre gauche ressem ble a celle des 
espèces précédentes p a r  son peu  d ’épaisseur, qui est telle que, quo iqu’elle recouvre 
les côtes du ventre  de la coquille, elles 11’en son t pas moins saillantes pour cela.”
(7) “ La columelle est formée comme dans le Buccin cannelé, elle est to rdu e  en 
spirale e t  garnie à l’extérieur des côtes longitudinales ju sq u ’à l’échancrure  de la 
base ; l’ombilic est situé comme dans ce tte  coquille, mais il a  u n  peu moins de la r­
geur et moins de profondeur.” (8) “  Ce Buccin  est o rd inairem ent blanc à l’ex térieur 
ou de couleur fauve, e t  ses côtes sont le plus souvent m arquées de grandes taches 
fauves, jaunes ou orangées, qui son t presque tou jours  effacées su r les q u a tre  ou cinq 
tours plus anciens.” (9) “  Mais ces taches m an q u en t quelquefois tou t-à -fa it ,  e t  la 
coquille est alors b lanchâ tre  ou d ’une te in te  faible de couleur de chair ; 011 en connaît 
aussi des variétés qui sont to u te  brunes, cl’au tre s  d o n t les côtes sont un peu élevées, 
plus écartées e t  presque aiguës, d o n t la couleur t ire  sur le gris ou le cendré ; il ne doit 
pas para ître  é to n n an t que ce tte  coquille offre des variétés si rem arquables, puisque 
son espèce occupe une é tendue immense su r la surface de la te rre .” (io) “ Linné a 
d it  q u ’011 la trou va it  sur les côtes de la Sicile e t  de la B arbarie  ; B onanni d i t  de 
même, mais il la reçut aussi des Indes orientales ; M. Adansson la  t ro u v a  au  Sénégal ;
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R um phius a l’île d ’Amboine ; M artini l’indique au x  îles de T ran q u eb ar  ; et Petiver 
a  l’île de Luçon, l’une des Philippines.”

W e m ay  now a d d  a  few com m ents on th is  adm irab le  description.
(1) F rom  the  very  first sentence, Bruguière, in accordance w ith  the  best models 

of m odern  descriptions, adop ts  th e  practice, too often neglected even by modern 
writers, of giving deta iled  m easurem ents of th e  species. Ju d g in g  from th e  figures 
quoted, th e  average d iam eter of large specimens should be th ree  inches, or about 
75 m m ., which agrees w ith  w h a t is generally observed in th e  species above described 
as Dolium tessellatum, while th e  exceptionally  fine specimen specially selected by  
Bruguière for description m easured  four a n d  a half inches, or about 115 mm. in 
d iam eter, a  size p robab ly  never a t ta in e d ,  so far as is known, by  D olium  m aculatum , 
and  only inferior b y  ab o u t 20 mm. to  th a t  of th e  m agnificent specimen figured in 
Reeve’s m onograph as D olium  fim briatum . The m ost essential point w ith  reference 
to  th e  present enquiry  is t h a t  the  detailed m easurem en ts  given b y  Bruguière are 
those of the particular specimen about to be described. Clearly then , th is  description 
is n o t  a  generalised diagnosis bu ilt up from a num ber of specimens or uniting  the 
separa te ly  published features of previous descriptions. I t  is a  detailed description 
of a single specimen, and  obviously therefore canno t refer to  m ore th a n  one species. 
W hatever m ay  be th a t  species, i t  is clear th a t  th e  m erest glance th ro ug h  th e  very 
first sentence suffices to  dispose of the  to ta lly  undeserved criticism of Reeve, of 
K üster, and  of T ryon, regarding th e  alleged composite ch arac te r  of Dolium tessellatum.

(2) The dim ensions recorded  in the  first sentence a lready  exclude almost all 
possibility of referring Bruguière’s ty p e  to  Dolium maculatum. The num ber of ribs 
as recorded in th e  second sentence irrevocab ly  confirms its  a t t r ib u t io n  to  th e  shell 
described in th e  present work as Dolium tessellatum  ; for even tak ing  in to  account 
an y  possibility, however im probable, of m istaking, on the  body-whorl, some of the  
ribs of th e  second order for p r im ary  ribs, th e  num b er recorded on the  spire-whorls, 
nam ely  four, settles once for all th e  specific a t t r ib u t io n  of th e  shell under considera­
tion. D olium  tessellatum, as understood  in th e  p resen t work, does not always exhibit 
as m an y  as four ribs on th e  spire-whorls, b u t  D olium  maculatum  never shows more 
th a n  th ree  ; an d  it is beyond all possibility of a doub t t h a t  th e  ty p e  described by 
Bruguière is D olium  tessellatum  as here in terp re ted . The shape of the  ribs, the  
shape and  size of the  in tervals, th e  occasional presence of a m edian line, and  the 
num ber of ribs 011 th e  body-whorl, as described b y  Bruguière, are  all in to ta l  agree­
m ent w ith  th is  in te rp re ta tio n .

(3) This sentence refers to  th e  absence of a  deep su tu ra l  channel such as charac­
terises Dolium galea or D. olearium. Sentence (4) needs no comm ent.

(5) N ot only has Bruguière given a perfectly  precise description of the  charac­
ters of th e  labrum , b u t  he has recorded w ith adm irable  lucidity  th e  h is tory  of its 
developm ent th ro ug ho u t th e  successive stages of grow th  of th e  shell. I t  is unneces­
sary  to  com m ent on th e  wonderful insight of th e  great n a tu ra lis t  a t  a  period when 
th e  science of zoology was still in  its fo rm ative  period. I t  is nevertheless aston ish­
ing th a t  so rem arkab le  an  observation should have passed unnoticed b y  all his
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successors who have e ither pa id  no a tten tio n  to  the  ontogeny of th e  shell, or else have 
to ta lly  m isin terpreted  its mode of growth.

Sentences (6) a n d  (7) do no t call for a n y  special comment.
(8) and  (9) The description of th e  colouring is rem arkab ly  complete, precise, and  

consistent, and  in several points is opposed to  w h a t  is observed in Dolium maculatum; 
as for instance the  rem ark  th a t  th e  m aculations are usually less d is tinct on the  early 
p a r t  of th e  spire th a n  a t  succeeding stages, ju s t  th e  opposite of w hat is usually  seen 
in D olium  maculatum  ; or again the  occurrence of non-spotted  specimens, frequent 
in the  species described by  Bruguière, not known in Dolium maculatum, ; also the  
occurrence of specimens uniform ly t in ted  brown, which again entirely  excludes Dolium  
maculatum.

(io) The d is tr ibu tion  m entioned is to a large e x ten t  incorrect ; b u t  if th e  nam e 
were to  be rejected 011 th a t  account, it would be necessary to  re ject also for th a t  
sam e reason an  enorm ous proportion  of the  species established by  Linnæus, Gmelin, 
Lam arck, Sowerby and  even Reeve, as, in form er times, th e  localities from which 
objects of N a tu ra l H is to ry  were ob ta ined  were but too often incorrectly recorded.

In  conclusion, i t  is very seldom, even a t  the  present day, th a t  a  species is des­
cribed with the  fulness, precision and  detailed accuracy  noticed in Bruguière’s des­
cription of Buccinum tessellatum, an d  generally in all descriptions by  th a t  author. 
If  all specific distinctions depended on descriptions of sim ilar m erit, th e  troublesome 
uncertainties of identification, of which th e  p resen t imbroglio is b u t  too com m on an 
instance and  which so seriously impede zoological research, would never happen. 
There cannot possibly be two in te rp re ta tions  of Bruguière’s description above an a ­
lysed, and  it would be inexcusable to  su b s ti tu te  any  subsequently  published appella­
tion in place of his B uccinum  tessellatum,.

While adhering, in the  tex t of his descriptions, to  the limits of the  genus Buccinum  
as expanded by Linnæus, Bruguière nevertheless classifies the  species into two sec­
tions, of which th e  first one is explicitly  s ta ted  to  coincide w ith d ’A rgenv ille i genus 
Dolium. This m ust be the  reason w hy  Bruguière has not adop ted  the  L innean 
specific nam e “ dolium,'" to  avoid a  repetition  in the  even t of a  re insta tem ent of 
d ’A rg en v ille i  genus Dolium, the  use of which was indeed resum ed on the  plates 
illustra ting  Bruguière’s descrip tions.1

The next in  d a te  am ongst the  im p o rtan t works concerning the  question 
under consideration is L a m a r c k i  “  Histoire naturelle des an im aux sans vertèbres.” 
The general s tan d ard  of L a m a r c k i  m ethod  com pares unfavourab ly  w ith th a t  of 
Bruguière, though  it is b u t fair to  keep in m ind th e  adverse circum stances th a t  have 
affected the  work of all n a tu ra lis ts  during his tim e and  ever since ; for he was not so 
happily  s itua ted  as Bruguière who had  the good fortune to  te rm ina te  m uch of his 
work on th e  very eve of th a t  terrible ca ta s tro ph y  which has for ever re ta rd ed  the 
ra te  of progress of scientific knowledge and  of all intellectual culture. Lam arck 
deserves our adm ira tion  all the  more for his undau n ted  perseverance am idst c ircum ­

1 A t  le a s t  so I  g a th e r  f ro m  th e  re fe rences  to  B ru g u iè r e ’s f ig u res  a s  g iv e n  in  t h e  s y n o n y m y  b y  L a m a r c k ,  D esh a y e s ,  
a n d  K ü s te r .  A s a l r e a d y  m e n t io n e d  th e  p la te s  of t h e  E ncyclopéd ie  a re  n o t  a v a i la b le  in C a lc u t ta .
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stances unfavourable or even hostile to  scientific research. L am arck  has followed 
Bruguière in re ins ta ting  d ’A rg en v ille i  genus Dolium. I t  m ay  be noticed th a t ,  
in the  generic diagnosis, L am arck  has in troduced  a clause “ labro p e r  to tum  longi- 
tud inem  d en ta to  vel c rena to ,” so th a t ,  if it were desired to  adhere  s tr ic t ly  to 
L am arck ’s definition, th e  nam e Dolium, s. str. would be applicable  to  th e  shells which 
it is proposed to  classify as Eudolium , ra th e r  th a n  to  those classified with Dolium  
galea. As however Dolium galea is th e  species first m entioned , it has been decided 
th a t  it is the  type  of the  genus, an d  a lthough  it would be geologically and  histori­
cally more logical to  reserve the  nam e Dolium, s. str. for the  forms w ith denticulate  
labrum , yet there  is no d is tinct adv an tag e  to  be gained in a ltering  an established 
usage.

In  defining his Dolium maculatum, L am arck  has transcribed  the  synonym y of 
Bruguière’s Buccinum  tessellatum, similarly differing from L innæ us’ an d  Gmelin’s 
synonym y of Buccinum dolium  in ad m itting  the  appositiveness of only two of the 
figures from M artin i’s work. But for th is  correction, copied from Bruguière, the  
synonym y of L am arck ’s D olium  maculatum  is as hopeless a m edley as th a t  of Lin- 
næ us’ Buccinum  dolium  or of B ruguière’s Buccinum  tessellatum. From  the  synony- 
m y, there  is no reason w hy  L a m a rc k ’s Dolium maculatum  should represent a  different 
species from Bruguière’s Buccinum  tessellatum  or Dolium tessellatum  also mentioned 
in the  sy n o n y m y ; no reason being given for superseding the  nam e established by 
Bruguière. The specific nam e used b y  L innæus is set aside by L am arck  presum ably  
for the  same reason as by  Bruguière, th a t  is on account of th e  re-establishm ent of 
th e  generic nam e Dolium, to  avoid a repetition. The description given by  Lam arck 
runs  as follows: “ te s ta  ovatoglobosa, ventricoso-inflata, tenni, a lb a ;  costis convexis, 
d is tan tibus, fulvo a u t  rufo m acu la tis  ; in terstitiis  stria  prom inula  divisis.”  The last 
clause m ay  indicate th a t  it is especially the  shell above described as Dolium macula­
tum, D eshayes which L am arck  had  in view, though, w ith o u t a n y  account of the  
developm ent of th e  shell, i t  is insufficient to clear up th e  uncerta in ties  of the  sy n ­
onym y. In  conclusion, Dolium maculatum, L am arck  is ju s t  as u n ce rta in  as Buccinum  
dolium, L innæus.

The nex t im p o r tan t  publication  dealing with th is  sub ject is probably  posterior 
to  th e  one of L am arck  above analysed, being th e  genus D olium  in Sow erby’s 
“ Genera,” which presum ably  appeared  in 1823. I t  contains an  adm irable  figure of 
a  shell which Sowerby has called D olium  fim briatum , an d  which tallies in every 
respect w ith  Bruguière’s description. For those who, following the  exam ple of 
K üster, re ject th e  specific nam es m injac  and  tessellatum, it is evident th a t  th e  shell 
in question m u s t be known as Dolium fim briatum , Sowerby.

In  1830, seven or eight years la ter therefore th a n  the  publications of Lam arck 
an d  of Sowerby, Menke, in th e  second edition of the  catalogue of his p riva te  collec­
tion, m entioned, as a new species, a  Dolium costatum, w ith no o ther reference th an  
M artin i’s figure 1082, therefore, one of th e  two figures specially selected b}’ Bruguière 
as representing his B uccinum  tessellatuyn, an d  by  L am arck  as representing his Dolium  
maculatum. The d a te  1828 given by Tryon for th is  species is ap paren tly  incorrect,
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for, according to  K üster, the  species was established no t in the  first edition of Menke’s 
catalogue (published in 1828 and  not available in Ind ia), bu t only in  the  second. 
The adop tion  of th e  same nam e for a sim ilar shell by  Deshayes in 1845 is a  coinci­
dence, as D eshayes was not acquain ted  w ith Menke’s catalogue. K ü s te r’s rem ark  to 
th e  effect th a t  “  for a  long tim e previous to  Deshayes, Menke had  recognised this 
species, fo r tu na te ly  under th e  same nam e, and  had  en tered  it as such in th e  second 
edition of his Synopsis together w ith a diagnosis in th e  append ix ,” is p a r t ly  incorrect, 
for Menke never seems to  have described his Dolium costatum : th e  diagnosis in the  
append ix  referring not to  Dolium costatum, bu t to  a Dolium tenue, from th e  coasts 
of Syria, rightly  considered by  Tryon to  be an  im m atu re  specimen of Dolium  
galea.

The first definite inform ation subsequent to  Bruguière’s description and  Sower-
b y ’s figure, t h a t  we can ga ther regarding th e  shells under consideration, is th a t
contained in th e  X th  Volume, published in 1845, of Deshayes’ new edition of
L am arck ’s “ A n im a u x  sans Vertebres.’’’’ A tru ly  reliable charac te r  is a t  last noticed
by  means of which D olium  m aculatum • can be identified, nam ely  th e  inferior num ber #/ */

of its p rim ary  ribs as compared w ith Dolium tessellatum, Bruguière, for which Des­
hayes adopts  th e  specific nam e minjac, Adanson. I t  is only, therefore, from the 
d a te  of D eshaye’s work th a t  Dolium maculatum  can tru ly  be recognised as a d istinct 
species. As a lready  m entioned, Dolium costatum is described b y  Deshayes as dis­
t in c t  from his Dolium minjac, th e  agreem ent in nam e with Menke, resulting, as above 
noticed, from a coincidence.

Reeve, in 1849, in his m onograph adorned w ith th e  superb  illustrations of 
Sowerby, has adopted  the th ree  species established b y  Deshayes, for one of which he 
adopts  th e  specific nam e fim briatum , Sowerby, tessellatum, B ruguière being re jected  on 
th e  unfounded plea th a t  it refers bo th  to  D. fimbriatum, and  to  D. maculatum, while 
th e  specific nam e minjac  m entioned in th e  synonym y is rejected on account of its 
non-latin ity . The short exp lana to ry  notices contain  some inaccuracies, as in the  
s ta tem en t, reproduced from Deshayes, t h a t  Dolium fim bria tum  is characterised  “ by 
th e  ou ter lip becoming strongly  fim briated on arriv ing  a t  m a tu r i ty ,” ju s t  th e  opposite 
of w hat really takes place as had  already been observed b y  Bruguière. I n  the 
beautifu lly  illustra ted  m onograph published in 1857 as p a r t  of th e  Revision of Martini 
and  Chem nitz’ Conchilien-Cabinet, K ü s te r  has unreserved ly  accepted R eeve’s con­
clusion, also including a fourth  species, D olium  ampullaceum, Philippi, an d  adding  a 
fifth, Dolium lischkeanum. The figure and  diagnosis of D olium  ampullaceum  are 
merely reproduced from Philippi’s work, th e  shell, of which only a  dorsal view is 
given, evidently  representing a large specimen of D. tessellatum, Bruguière. Dolium  
lischkeanum  is founded 011 adult specimens of the sam e species, in which the  aper­
tu ra l  th ickening is therefore reduced, according to  the  ad u lt  characteristics already 
so clearly defined by Bruguière. The nam e established by  Bruguière is rejected for 
the  sam e unfounded reason as by Reeve, its  supposed applicability  to  tw o different 
species. The reason alleged for rejecting the  specific nam e minjac  is n o t w ithout 
some just foundation : “  W ithou t necessarily ignoring all the  rules of nom enclature,
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th e  names capriciously bestowed b y  Adanson, cannot nevertheless lay  claim to  the 
r igh t of p rio rity  such as desired by  Mr. D eshayes.”

Finally, in T ryon’s great work, the  M anual of Conchology, th e  in terp re ta tion  
adop ted  in th e  case under consideration is a rb i t ra ry  in the  ex trem e : D. m aculatum , 
L am arck , D. fim bria tum , Sowerby, and  D. costatum , Menke are  regarded  as mere 
varieties (or even less th a n  varieties) of a  single species for which the  m uch older 
specific nam es minjac, Adanson, dolium, L innæus, a n d  tessellatum, B ruguière are 
re jected  under th e  p re tex t  th a t  some u n certa in ty  rem ains as to  the  particu la r  variety  
to  which th e y  m ight have been originally applied. If  th e  various forms really  did 
represen t m ere varieties, i t  is obvious th a t  th e  oldest nam e published would be th a t  
of th e  species, a n d  th a t  th e  varieties w ould be nam ed  according to  th e  precedence 
in  da te  recognised for each precise identification. Furtherm ore , no t on ly  does T ryon  
reject these nam es on a p re tex t  which, from his po in t of view, canno t be considered 
valid, bu t, of th e  th ree  o ther nam es th a t  are allowed to  s tand , i t  is n o t th e  oldest, 
L am arck’s m aculatum  which is ad o p ted  as th e  n am e of th e  species, b u t  Menke’s 
costatum, which is certa in ly  newer b y  several years th a n  e ither  of the  two others.

The foregoing lengthy discussion was unavoidable  in o rder to  a rrive  a t  some 
definite conclusion regarding th e  names to  be ad o p ted  for th e  tw o  species recognised 
in th e  p resen t work. I t  should now ap p ear  sufficiently ev iden t t h a t  th e  tw o names 
to  be ad o p ted  are  Dolium tessellatum, B ruguière 1789, a n d  D olium  maculatum,, 
D eshayes 1845.

F or those who prefer archæological erudition , however inconvenient, to  the  
more fam iliar nom enclature  of long-established usage a n d  trad itio n , the re  seems to 
be no doub t th a t  e ither  Dolium, m injac  (Adanson) 1757, or D olium  dolium  (L. ) [ H ud- 
desford ] 1770, is th e  nam e th a t  should be ad o p ted  for th e  shell above described as 
D olium  maculatum, Deshayes. The adop tion  of such a course m ust c a n y  with 
it  the  usual w arning th a t  th e  pseudo-scientific security  a t ta in ed  by  th e  archæ o­
logical m ethod  has too often proved a delusion, for the re  is always th e  risk of an  indus­
trious bibliographer discovering some forgotten  m onograph of earlier d a te  th a n  the 
one relied upon as final. In  a n y  case, even as regards th e  su bs ti tu tion  of D olium  
dolium  to  D olium  maculatum, th is  would be som ew hat of a  re trospective  in te rp re ta ­
tion, for no one who h a d  not m ade an  exhaustive  s tu d y  of the  shells under considera­
tion  could recognise which species is m ean t by Lister’s illustration. N either the 
figure nor the  description of L ister nor th e  identification of H uddesford  are  of any  
real help in identifying th e  species, a n d  it  is necessary to  come dow n to  th e  period of 
Deshayes to  ob ta in  a t  last a  sure m ethod  of recognising it.

If  the  L am arckian  appella tion  Dolium maculatum, be definitely ad o p ted  for one 
of these species, i t  m ay  perhaps be ob jected  th a t  to  follow th is  specific nam e with 
“ Deshayes ” as th e  au thor, as has been done in th e  p resen t work, is n o t in accordance 
w ith th e  recognised rules of nom enclature. The prevailing custom  of appending  to 
th e  nam e of a  species, whenever m entioned, th e  nam e of th e  earliest a u th o r  who has 
m ade use of such a specific nam e is in m an y  cases of little  scientific value. The 
object of th is  apposition  is to  avoid confusion, th e  m ention of the  a u th o r’s nam e p u r ­
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porting  to be an abbrev ia ted  reference to  th e  earliest work in which a particu lar 
specific nam e has received a definite meaning. Tf, however, th e  au th o r  quo ted  is one 
who has only given an  am biguous definition, th e  abbrev ia ted  reference fulfils no 
useful purpose. To be historically  an d  scientifically useful, the  reference should be 
to  the  earliest au th o r  who has bestowed a definite m eaning upon th e  name, whether 
or not it m ay  previously have been used in an unsatisfac tory  m anner. For instance, 

Dolium maculatum, L a m a rc k ” does n o t convey an y  useful information since it is 
not possible, from L am arck ’s description, to  ascertain  which shell he had  in view, 
while “  D olium  maculatum, D esh ay es”  im m ediately  gives th e  required clue since we 
need only refer to  D eshaye’s work to  know precisely which form is m eant.

Characteristic différences between the two species.— From  th e  foregoing description, 
i t  is clear th a t  the  forms under consideration are  bo th  very  well defined and  rem ark ­
ably  constan t, and  it is easy therefore to  detect th e  pa rticu la r  features th a t  differen­
t ia te  them  from one another. A m ongst th e  more strik ing  differences, th e  following 
m ay  be p a r t icu la r ly  m entioned.

Firstly . The protoconch in Dolium tessellatum  is smaller, more prom inent, less 
oblique, darker-coloured th a n  in D olium  maculatum. The secondary  infilling of 
porcellaneous shell-substance which occupies th e  whole in terior of th e  protoconch in 
th e  case of Dolium maculatum, does not reach th e  apex in the  case of Dolium  
tessellatum-.

Secondly. The num ber of p r im ary  ribs visible on the  spire-whorls is th ree  or four 
in th e  case of D olium  tessellatum, tw o or th ree  in th e  case of Dolium, maculatum. 
The in tervening spaces in th e  case of Dolium maculatum  ca rry  in te rca lary  th reads of 
th ree  orders, of which only those of th e  highest order are  a p t  to  d isappear with 
increasing growth. In  the  case of Dolium tessellatum the  intervals, in th e  portion 
im m ediately following th e  protoconch, carry  in tercalary  th reads  of two orders only, 
all of which vanish  entirely  or a lm ost entirely  w ith increasing growth.

Thirdly. T he  num ber of p rim ary  ribs on th e  body-whorl of D olium  maculatum  
is ten  or eleven, and  rem ains perfectly  constan t a t  all stages of growth. In  the 
case of Dolium tessellatum  th e  body-whorl of very small specimens carries twelve 
p r im ary  ribs, th e  num ber increasing, by  an terio r  additions, to  as m an y  as sixteen in 
the case of very  large specimens.

Fourth ly . The in terca lary  decoration in th e  case of specimens of average size of 
Dolium m aculatum  includes, in th e  broader intervals, th reads  of tw o orders, much 
narrow er th an  th e  p rim ary  threads. In  th e  case of very large specimens some of 
these in te rca la ry  th reads m ay  broaden  in to  bands resembling th e  p r im ary  ribs, while 
th read s  of a  h igher order m ay  also appear. In  th e  vast m ajo rity  of specimens of 
Dolium tessellatum  the re  is p rac tica lly  no in tercalary  spiral scu lp ture  on th e  body- 
whorl. In  th e  case of very  large specimens there  m ay  appear some in terca lary  
bands, th e  num ber of which, in a  single p rim ary  in terval, never exceeds two. These 
in terca lary  ribs of full-grown specimens of Dolium tessellatum- are  a p t  to  assume th e  
m aculated  colour decoration of the  p rim ary  ribs, while th is  is very  rarely  observed 
in the  case of Dolium maculatum.
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Fifthly. The columella of Dolium tessellatum  is sho rte r  th a n  th a t  of Dolium  
maculatum. Except in th e  case of very  large, qu ite  adu lt  specimens, i t  is always 
rugose in the  case of Dolium tessellatum, while it is smooth a t  all stages of grow th in 
the  case of D olium  maculatum.

Sixthly. The vast m ajo rity  of specimens of D olium  maculatum  of all sizes have 
a  perfectly  simple ou ter lip. W hen th e  o u te r  lip is a t  all differentiated, it is feebly 
expanded  externally , feebly th ickened  a n d  non-denticu la te  in ternally , with a more 
or less wavy, feebly fim briated edge. In th e  case of D olium  tessellatum  th e  ou ter lip 
is invariab ly  differentiated, its special characteristics, in the  case of th e  largest fully 
a d u lt  specimens, being reduced to  a mere in terna l th ickening, while in every  specimen 
of small o r medium  size it  is ex te rna lly  expanded, in te rna lly  th ickened and  den ticu ­
late, a n d  is conspicuously fim briated all a long th e  edge.

In  conclusion, the  differences are  am ply  sufficient to  ju s tify  the  reference of 
both forms to  to ta lly  d is tinct species which are n o t even closely related. The sim pli­
fication of th e  apertu re  in fully a d u lt  specimens of Dolium tessellatum, combined with 
th e  a d u lt  reappearance of an  in te rca la ry  sculp ture , ta k e n  in connection with the  
a d u lt  broadening of the  in terca lary  ribs usually observed in D olium  maculatum, gives 
rise to  a deceptive suggestion of convergence which, nevertheless, is qu ite  superficial. 
The h is to ry  of the  developm ent of both shells clearly shows how widely d ivergent are 
the ir  zoological affinities.

Affinities o f the two species.— Dolium maculatum  appears to  be an  isolated species 
am ongst th e  recent fauna, and  is not closely re la ted  to  a n y  o ther known living form. 
In th e  characters  of the  ou ter lip, of the  columella a n d  of the  umbilicus it  d is tinc tly  
recalls Dolium (jalea, th e  ty p e  of th e  genus, as well as the  closely re la ted  D olium  
melanostoma, J a y  an d  D. variegatum, Lam ., b u t  is clearly separa ted  b y  th e  wide-spaced 
disposition of the  p rim ary  ribs which, on th e  con tra ry , a re  close-set in D olium  galea 
a n d  the  re la ted  forms. In  an y  case Dolium maculatum  is to  be classified as a  typical 
Dolium.

Dolium tessellatum, if we leave out of account th e  fully  adu lt  or gerontic indi­
viduals, is undoub ted ly  closely re la ted  to  D olium  fascia tum , Brug., w ith which it 
agrees as regards th e  posteriorly  channelled apertu re , th e  rugose columella, the  
ex ternally  an d  in ternally  th ickened , den ticu la te  and  fim briate ou ter lip, being dis­
tinguished only by th e  som ew hat less ovoid outline of th e  body-whorl, and  the  
smaller num ber and  wider spacing of th e  p rim ary  ribs, as well as some differences in 
th e  colour decoration. I t  also shows a re la tionsh ip  though  more d is tan t to  Dolium  
zonatum, Green. In  the ir  ap e rtu ra l  characters , D olium  fasciatum  an d  D. zonatum  
correspond so closely w ith D olium  crosseanum, Mont., th e  ty p e  of Eudolium , as to 
jus tify  the ir  inclusion w ith in  th a t  subgenus or section ; th e  exac t classificatory posi­
tion  of D olium  tessellatum  being rendered thereby , as a lready  m entioned, somewhat 
uncerta in , since it  m ay  be regarded  as a E udolium  when im m ature, a  D olium , s. str. 
when full grown. I t  is clearly  a t  th e  m u tu a l  limit of th e  two groups, and  indicates 
how feebly defined is the ir  separation .

The pliocene beds of the  M ekran con ta in  an  ex tinc t species which has provision­
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ally been nam ed  Dolium ormarense, a n d  which, as shown by the  charac ters  of its 
apertu re , undoubted ly  belongs to  th e  sam e group as Dolium tessellatum. The size, 
num ber, an d  spacing of the  p rim ary  ribs on th e  body-whorl is in complete agreem ent 
with th e  recent form from which the fossil differs owing to  th e  presence of a  well- 
developed in te rca la ry  rib of the  second order in each in terval a t  all stages of grow th  ; 
the  broader posterior p rim ary  in tervals also showing indications of th reads  of a  th ird  
order. The spire is more sunken  th a n  in th e  recent form and  recalls t h a t  of Dolium, 
maculatum.

In  his first m onograph on the  te r t ia ry  fossils of J a v a  (Tertiärschichten a u f Ja va , 
p. 40, 1879) M artin  has m entioned th e  occasional presence of in te rca lary  ribs 011 the
body-whorl of “  Dolium c o s t a t u m th a t  is therefore of D. tessellatum. On the%/ /

s treng th  of th is  observation, B oettger (Die Tertiaerformation von Sum atra und ihre 
Thierreste, 2nd part ,  p. 84, pi. vi, figs. 4, 5 ; Palaeontographica, Supplem entary  
Vol. I I I )  has referred to  Dolium costatum as a  varie ty  martini, a te r t ia ry  fossil from 
S u m atra  in which in te rca lary  ribs are  conspicuously developed a t  all stages of growth. 
Nevertheless, since M artin  specially m entioned th a t  th e  occasional developm ent of 
in tercalary  ribs takes  place 011 th e  body-whorl, the rem ark  doubtless applies to  the 
adu lt  charac te r  of full-grown specim ens; especially as, in his la test w ork 011 the 
subject (Samml. des geol. Reichs-M useum s in  Leiden, new series, Vol. I ,  1899, p. 161)’ 
M artin has specially described th e  complete or alm ost complete d isappearance of the  
in te rs tit ia l decoration, with increasing grow th, on th e  spire-whorl s. In  th is  latest 
work, M artin  has accepted B oettger’s identification w ithou t discussion, by  simply 
recording it in the  synonym y. Yet the  in te rca la ry  ribs, in th e  specimens figured by 
Boettger, are fa r  more p rom inen t th a n  is know n ever to  be the  case in specimens of 
Dolium tessellatum  of corresponding size. There is every  reason  to  believe th a t  the  
fossil Dolium m artin i is identical w ith th e  form  provisionally nam ed Dolium orma­
rense, especially as the  spire seems to  agree exactly  w ith  th a t  of the  M ekran fossil 
a n d  not w ith th e  tru e  D olium  tessellatum.

A nother doubtfu l form is D olium  modjokasriense, M artin, fossil from the  later 
te r t ia ry  of J a v a  (Samml. des geol. Reichs-M useum s in  Leiden, new series, Vol. I, 
p. 160, pi. X X V ,  fig. 370), in which the  spire is disposed exactly  in th e  sam e m anner 
as in Dolium maculatum, with exactly  th e  same spiral decoration consisting of con­
spicuous ribs or th read s  of th ree  orders, with indications of a  fourth , th is  decoration 
being similarly continued on the  corresponding posterior portion of the  body-whorl. 
A nteriorly  to  th e  level of th e  su tu re , the  body-whorl is said to  differ from th a t  of 
D olium  maculatum  owing to  th e  presence of only tw o a lte rna ting  orders of spiral 
o rnam ents  instead  of th ree  ; only, th is  p a r t  of the  so lita ry  available specimen is so 
poorly preserved as to  perm it of a  doub t as to  w hether the  ribs in te rp re ted  as 
representing the  first order m a y  n o t p a r t ly  correspond w ith  th e  expanded  ribs of the 
second order as frequently  observed on adu lt specimens of Dolium maculatum, in 
which case the  fossil under consideration would be a specimen of D. maculatum  such 
as is a lready  known in a  fossil condition from th e  upper te r t ia ry  of th e  Mekran. 
Otherwise, if th e  in terp re ta tion  accepted in the  original description be correct, the
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diagnosis merges into t h a t  of Dolium ormarense. Nevertheless the  prominence of the  
spiral o rnam ents of the  second and  th ird  o rder on the  spire-wliorls recalls Dolium  
maculatum  more than  D. ormarense. This question cannot perhaps be definitely 
se ttled  w ithou t th e  discovery of b e tte r  preserved specimens, especially such as might 
exhibit th e  ap e rtu ra l characters.

A nother fossil species from th e  pliocene of J a v a ,  D olium  hochstetteri, M artin 
(Samml. des geol. Reichs-M useum s in  Leiden, new series, Vol. I, p. 162) is perhaps 
also to  be classified in the  sam e group w ith  D olium  tessellatum, from  which it  is dis­
tinguished b}r its ex trem ely  flattened spire and  th e  posterior inflation of th e  body- 
whorl. The details of the  ap e r tu re  are un fo rtuna te ly  not known.

L astly , ano ther  upper te r t ia ry  fossil from th e  M ekran, provisionally nam ed  
Dolium arabicum, and p robab ly  identical w ith D olium  townsendi, Newton (Geol. 
Mag., dec. 5, Vol. I I ,  p. 301) is p robab ly  also re la ted  to Dolium costatum, w ith  which 
it  agrees in the  shape an d  o rnam en ta tion  of the  spire, b u t  from  which it differs owing 
to  the  irregular d is tribu tion  of th e  spiral ribs 011 th e  body-whorl. In  th is  case also, 
owing to  the  absence of th e  ap e rtu ra l  characters, th e  precise affinities of the  species 
rem ain  uncertain .

Distribution o f D olium  tessellatum and D olium  maculatum.— The areas over which 
th e  tw o species are found a t  th e  present d a y  are  to  a  large ex ten t d is tinc t, though  
th ey  p a r t ly  overlap. D olium  tessellatum  does no t seem to  spread  fu rthe r  west th an  
th e  eastern  portion  of th e  B ay  of Bengal, nor D olium  m aculatum  fu r th e r  east th an  
th e  M alay Islands, while, in a w estw ard  direction, D. maculatum  occurs ap paren tly  
th rou gh ou t th e  A rabian  Sea, and , in an  eastern  direction, D. tessellatum, ex tends as 
far as Jap an . The geographical range  of D. tessellatum  appears  to  have been more 
extensive in form er geological tim es th a n  a t  th e  p resen t day , for its occurrence as a 
fossil in th e  M ekran beds ind icates its form er presence, in la te r  te r t ia ry  times, in 
th e  area  now occupied by  th e  A rabian  Sea.

I I I .— T h e  s p e c i f i c  i d e n t i t y  o f  D o l i u m  l u t e o s t o m a ,  K ü s t e r ,  w i t h  D o l i u m

V A R I E G A T U M ,  L A M A R C K ,  A N D  O F  D O L I U M  M A G N I F I C U M ,  G. B. S O W E R B Y ,

w i t h  D o l i u m  c h i n e n s e ,  D i l l w y n .

I.

On a previous occasion (Journal A s. Soc. Bengal, new series, Vol. X IV , 1918, 
p. 449) I have com m ented  upon th e  ap p a ren tly  discontinuous d is tribu tion  of Dolium  
variegatum, L am arck , a  conspicuous shell previously regarded  as special to  the  A u s tra ­
lian region, b u t  which has  now been shown to  occur also in the  no rthern  p a r t  of the  
A rabian  Sea. The collections in the  In d ian  Museum include specimens from  M askat, 
and  I  have also ascerta ined  th e  presence of the  shell a t  K arachi. I t  was moreover 
noticed t h a t  a shell found  a t  Char ba r  on the  n o rth e rn  shore of th e  Gulf of Oman, by 
Mr. Townsend, an d  referred by  Melvill a n d  S tanden  to  “  Dolium galea var. luteosto­
m u m ” (Proc. Zool. Soc. London, 1901, Vol. I I ,  p. 385), p robab ly  also represents a 
specimen of D olium  variegatum.
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The specimens of D olium  variegatum  from th e  collections of th e  In d ian  Museum 
hitherto  stud ied  were all of relatively  m oderate  dimensions. Since the  note above 
alluded to  was w ritten , several more specimens have come to  notice, u n fo rtu ­
na te ly  of uncerta in  origin, rem arkab le  for the ir  large dimensions, an d  clearly corres­
ponding w ith th e  figured types of Dolium, luteostoma an d  of the  synonym ous Dolium  
japonicum , D unker. A t the  sam e tim e, the ir  specific id en tity  w ith  Dolium variegatum  
does n o t adm it of any  doubt, and  hereby is explained the  occurrence of Dolium  
luteostoma in th e  A rabian Sea as recorded by Melvill an d  S tanden. I t  now remains 
to  be seen w hether D olium  variegatum  itself is to  be tre a te d  as specifically identical 
with Dolium galea, since the  synonym ous Dolium luteostoma is regarded by Melvill 
an d  S tanden  as a m ere v a r ie ty  of t h a t  species.

W ith  th e  exception of K üste r ,  in his m onograph of the  genus Dolium  published 
in 1857 as p a r t  of th e  revised edition  of M artini an d  Chem nitz’ “ Conchilien-Cabinet,” 
th e  au thors  who have dealt w ith  these particu la r  shells have  only given short 
diagnoses insufficient for identifying th e  various species. Even in th e  case of K ü s te r ’s 
work, th e  excellent descriptions are m ostly  unaccom panied by com para tive  criteria. I t  
is therefore necessary to  rely principally  upon illustra tions an d  upon actual specimens 
for the  discrim ination of the  species. W ith  regard to  th e  possible specific distinctness 
of th e  forms variously  described a D. galea, D. variegatum, an d  D. luteostoma, the  
question is still fu rthe r  com plicated by the  necessity to  tak e  into account a  D olium  
melanostoma, J a y  (1839, Cat. Mus., p. 124, pi. viii-ix), w ith  which D. luteostoma is 
regarded  by  Tryon (M anual of Conchology, Vol. V II, p. 261) as possibly identical.

A p a r t  from Melvill and  S tanden , in th e  above quo ted  reference, none of th e  
au th o rs  who have dea lt  w ith  D olium  luteostoma appear to  have had  an y  hesita tion  
in considering it to  differ specifically from Dolium galea, from which it is distinguished, 
a t  th e  first glance, by  its  fewer a n d  wider ribs. T ryon  is th e  only au th o r  who has 
th o u g h t i t  w orth  while to  com pare  D olium  variegatum  w ith  Dolium galea and  with 
D olium  luteostoma an d  records, as the  only distinction from the  two species last 
nam ed, a  relatively  shallower su tu ra l groove or ra th e r  depression, an d  a more elevated 
spire for D . variegatum.

I t  need scarcely be m entioned th a t  differences of th is  kind, depending 011 mere 
m atte rs  of degree and  to ta lly  ignoring individual varia tion , are  worthless from the 
po in t of view of precise specific discrim ination. I  have vainly  endeavoured, w ith  the 
m ateria l now available, to  discover o th e r  distinguishing features. The degree of 
elevation of the  spire is extrem ely  variab le  from one specimen to  another, as is 
obvious from th e  tw o specimens of D olium  variegatum  figured in Reeve’s monograph. 
Of the  tw o specimens of D olium  variegatum  as in te rp re ted  by K üster, illustra ted  in 
p la te  Ixiii of his m onograph, th e  larger one has so short a  spire th a t  it has unhesi­
ta t in g ly  been referred to  D olium  luteostoma by  Tryon ; (the figure of th e  smaller 
specimen being copied from Reeve). Moreover, the  degree of elevation of the  spire 
m ay  vary  widely a t  different stages of grow th  even in the  same specimen ; as in 
th e  case of th e  larger of the  two specimens figured b y  Reeve, and also in the  case of 
a  very fine specimen in the  collections of the  In d ia n  Museum, m easuring 168 x 139 mm.,
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in which the  su tu re  becomes increasingly oblique w ith increasing grow th, so th a t ,  a t  
earlier stages, the  spire is ex trem ely  depressed, a n d  g radua lly  becomes more elevated 
in the  full-grown shell. In  the  case of sueli specimens, the  earlier whorls exactly  
agree w ith  the  diagnosis of Dolium luteostoma, the  la te r  ones w ith  th a t  of Dolium, 
variegatum. As to  the  sunken disposition of the  su tu re  in various individuals or in 
various portions of one specimen, it is more or less pronounced inversely to  the  degree 
of obliquity , b u t  is alw ays distinct.

We m ay  conclude th a t  D olium  variegatum, Lam arck, and  D olium  luteostoma, 
K üste r, undoub ted ly  represent the  sam e species, which should be known by L am arck ’s 
designation which is older.

The shell is undoub ted ly  very  closely re la ted  to  D olium  galea, Linn., though  it 
cannot be referred to  th e  sam e species as has been done by  Melvill a n d  S tanden  who, 
as a lready  m entioned, have  catalogued it  from th e  Gulf of Om an as “ Dolium galea 
var. luteostomum." The spiral ribs, even tak ing  full account of individual variations, 
are  always fewer in D olium  variegatum  th an  in D olium  galea. A t the  largest stages 
of growth, the  num ber of main ribs, in D olium  variegatum, never exceeds nineteen, 
an d  is usually less (frequently  fifteen), while D olium  galea has  a t  least tw en ty  ribs 
even in the  case of small specimens, an d  usually more. There is also a very  d is tinct 
difference in the  general shape of bo th  species a t  all stages of grow th, the  convexity  
of th e  body-whorl being more evenly continuous in D olium  variegatum  th a n  in Dolium  
galea, in which la t te r  species there  is a  decrease in th e  degree of cu rva tu re  along the  
zone of m ax im um  w idth, com m unicating  a slightly  fla ttened  appearance to  th e  sides 
of th e  shell.

There rem ains to  be considered th e  case of Dolium melanostoma, J a y ,  a  rem ark ­
ab ly  handsom e shell, the  nam e of which refers to  the  d a rk  colour pervading  the 
apertu re , principally  over the  columellar lip. I t  seems to  occur a b u n d a n t ly  th ro u g h ­
o u t Polynesia and  as far no rth  as the  H aw aiian  Islands, b u t  is no t rep resen ted  in the  
collections of th e  Ind ian  Museum. The tw o illustra tions h ith e r to  published, in the  
works respectively of J a y  (loc. cit.) an d  of Reeve (M onograph of the  Genus Dolium, 
species 2) are  in every  respect consistent w ith  one an o th e r  except as regards the  
num ber of principal spiral ribs on the  body-whorl, which am o u n ts  to  tw e n ty  on the  
specimen figured by  Reeve, b u t  which does n o t exceed fifteen in J a y ’s original type. 
The num ber of ribs varies therefore app rox im ate ly  w ith in  the  sam e limits as in the  case 
of D olium  variegatum, of which, judging  b y  th is  charac te r  alone, D olium  melanostoma 
m ight be m erely a colour-variety. But there  are  o ther differences besides those of 
colour. Ju d g in g  from th e  ap p a ren tly  excellent illustra tions, th e  outline of the  spire 
is more subulate , w ith less convex whorls th a n  in D olium  variegatum. The su tures 
are decidedly less sunken th an  in e ither Dolium galea or Dolium variegatum. The 
absence of spiral ribs 011 th e  an te rio r  winding te rm ina l bulge of D olium  melanostoma 
a lready  noticed b y  Reeve as a good distinction from D olium  galea sim ilarly d is tin ­
guishes it from D olium  variegatum. The spire, in J a y ’s original type , is ta ller th a n  
would seem ever to  be th e  case with D olium  variegatum, while, in th e  specim en figured 
by Reeve, i t  also exceeds the  average of Dolium variegatum ; i t  is therefore p robab ly
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more elongate, on an  average, in D olium  melanostoma th a n  in Dolium variegatum, 
though  fu r th e r  inform ation is necessary to  m ake certain  abou t this point. The 
narrow  in te rca la ry  ribs appear  to  a lte rn a te  w ith the  larger ones m uch more regularly  
in Dolium melanostoma th a n  in either Dolium galea or Dolium variegatum. In  th is  
respect, as also w ith regard to  the  feebly sunken sutures, Dolium melanostoma recalls 
Dolium chinense, Dillwyn, b u t  its ribs (lo n o t become so completely flattened out as in 
th e  las t-nam ed species. L astly , Dolium melanostoma, like Dolium galea, lacks the 
brown m aculations of D olium  variegatum  and  Dolium chinense.

W e m ay  conclude th a t  Dolium melanostoma is specifically d is tinct bo th  from  Dolium  
galea an d  from Dolium variegatum. There exists therefore, a t  th e  p resen t day , a 
group of th ree  closely re la ted  species, each with its special geographical d is tr ibu tion  : 
D olium  galea inhabiting  the  M editerranean and  A tlantic , Dolium variegatum  charac­
terising the  In d ian  Ocean and  w estern shores of the  Pacific, an d  Dolium melanostoma 
in th e  centra l Pacific region. As po in ted  out on a previous occasion, it is im probable 
t h a t  so conspicuous a species as Dolium variegatum  should have  been overlooked in 
th e  B ay  of Bengal and  M alay region if i t  really lived in those portions of the  ocean ; 
an d  its  occurrence in the  northern  p a r t  of th e  A rabian  Sea suggests therefore a 
discontinuous d is tr ibu tion  for th a t  species. I t  is known to  exist along the  n o rth e rn  
and  eastern  coasts of Australia, b u t  we canno t at p resen t ascertain  w hether it spreads 
continuously  across the  in tervening seas from A ustralia  to  Ja p a n ,  in which la t te r  
region it  is also know n to  occur, this being th e  habitat of Dolium japonicum , Dunker, 
synonym ous w ith Dolium luteostoma and  w ith  Dolium variegatum. W e know th a t  
D olium  variegatum  has been in existence since miocene times, and from the  d is tr ibu­
tion  of th e  fossil occurrences, we m ay  conclude th a t  its  present discontinuous d is tr i­
bution  is due to  the  local shrinking of a once connected area, No fossil occurrences of 
Dolium galea or Dolium melanostoma have been discovered, b u t  our knowledge of the 
la te r  te r t ia ry  m arine  faunas of tropical regions is as y e t  too incom plete to  lay stress 
upon th is  circumstance.

II.
The second po in t to  be discussed is the  relationship  to  Dolium chinense, Dillwyn, 

of a  form described in 1904 by G. B. Sowerby as a new species under the  nam e of 
D olium  magnificum, (Proc. Maiae. Soc. London, Vol. VI, p. 7, fig. 1). The specimen 
described a n d  figured by Sowerby was ob ta ined  by  th e  la te  General Tripe from China, 
from the  very home, therefore, of Dolium chinense.

W e have ev idently  to  deal, here, with ano ther of the  num erous instances in which, 
in th e  genus Dolium, large individuals are  a p t  to  differ considerably in appearance from 
smaller specimens of the  same species ; though  in the present case the  difference is not 
of an ex trem ely  m arked  degree. The specimen of Dolium chinense figured in Reeve’s 
m onograph m easures 75 111111. in height. A specimen of nearly  the same size, closety 
corresponding w ith  the  one figured by Reeve, is to be found in the  collections of the 
Ind ian  Museum, together w ith  some smaller ones an d  a m uch larger one which will be 
fu rthe r  alluded to. The m ax im um  height of Dolium chinense, according to  K iister, is 
3^", therefore more th an  80 111m. The type-specim en of Dolium magnificum  has a
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height of n o  m m ., no t d isproportionate ly  g rea te r  therefore th an  the  largest previously 
known specimens of Dolium chinense. In  addition  to  its large size, it is considered to 
be fu rthe r  differentiated by  the  charac te r  of its  spiral th reads, said to  be fla tte r  th an  
in D olium  chinense. A t all s tages of grow th, D olium  chinense is alw ays characterised 
by  its re la tively  flat ribs, this fea tu re  co n s titu tin g  a  good distinction from Dolium  
variegatum , w ith  which it  has been erroneously u n ited  by Philippi and  by Tryon. The 
collection of th e  Ind ian  Museum includes a  specimen, unfortunate ly  of unknown 
origin, m easuring  115 x  98 m m ., even larger therefo re  th a n  G. B. Sower by’s type  of 
Dolium magnificum, w ith  which it  otherwise corresponds in every  respect. The ribs 
of the  body-whorl, as in th e  case of Sowerby’s type , are  still f la tter th a n  in specimens 
of D olium  chinense of m odera te  size ; the  o rnam enta tion , indeed, consisting of linear 
grooves ra th e r  th a n  ribs. Y et, the  spire-whorls p lain ly  show th a t ,  at earlier 
stages of grow th, th e  ribs are  less f la ttened  and  are disposed exactly  as in typical 
specimens of D olium  chinense. The protoconch of the  specimen corresponding with 
D olium  magnificum  is of exactly  th e  same size and  shape as in typ ica l specimens 
of Dolium chinense ; indeed, all th e  earlier portion  of th e  spire is absolutely  undistin- 
guishable. The paired  disposition of th e  m acu la ted  ribs observed in th e  ty p e  of 
D olium  magnificum, an d  in th e  corresponding C alcu tta  specimen, is frequently  m atched 
am ongst typ ica l specimens of D olium  chinense. I t  seems obvious th a t  D olium  m agni­
ficum  is specifically identical w ith  D olium  chinense, of which it  represents a  full-grown 
stage.

E ven  these exceptionally  large specimens of Dolium chinense do n o t nearly 
approach th e  m axim um  dimensions of D olium  variegatum, which reaches as much as 
230 nun., an d  ranks am ongst th e  largest know n gastropods. D olium  chinense is the re ­
fore well d istinguished from Dolium variegatum  by  its  smaller average size, its  feebly 
sunken sutures, and  its  m ore crowded a n d  fla tte r  ribs, th e  difference becoming 
especially m arked  in large specimens of bo th  species, since, in the  case of Dolium  
variegatum, the re  is no indication, w ith  increase of size, of th e  ex trem e flattening 
characterising th e  full-grown stage of D olium  chinense.

I V . — L i s t  o f  t h e  D o l i i d æ  i n  t h e  c o l l e c t i o n  o f  t h e  I n d i a n  M u s e u m .

W hile engaged upon the  s tu d y  of th e  te r t ia ry  fossil Doliidæ in th e  collections of 
th e  Geological Survey of India, I  had  occasion to  exam ine, for purposes of com ­
parison, th e  rich series of recent shells of th is  fam ily in th e  zoological collections of 
the Ind ian  Museum. M any of these  valuable  specim ens had  rem ained unnam ed, and, 
as th e  w ork of comparison necessita ted  th e  identification of th e  recent as well as of 
the  fossil specimens, advan tage  m a y  be tak en  of th e  present o p p o rtu n ity  to  place on 
record the  con ten ts  of the  collection of recent shells, all th e  more so as, in th e  m a ­
jo rity  of cases, we possess precise details as to  the  locality from which th e  specimens 
were ob ta ined  ; th e  inform ation  th u s  ob ta inab le  supplem enting  in several instances 
th a t  previously published.

A ccording to  th e  classification schemes of Fischer (M anuel de Conchyliologie,
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p. 661) and  of C'ossmami (Essais de Paléoconchologie comparée , fase. V, p. 136), the 
Doliidæ include two genera, D olium  an d  P irula , while Dolium  is itself d ivided into 
th ree  subgenera, nam ely  Dolium, s. str., Eudolium  and  Malea. Several au thors  trea t  
Malea  as a  separa te  genus.

Genus Dolium, d ’Argenville, 1757.
The species of Dolium, bo th  fossil and  recent, h ith e rto  recorded are  provisionally 

grouped  in th e  following list in which are included also tw o fossil species from the 
M ekran district, of which the  descriptions are  no t yet published, a n d  which are 
m entioned w ith provisional names, b u t  which probably  correspond w ith  tw o species 
which have a lready  been nam ed and  figured. This pa rticu la r  question will be fully 
discussed, it is hoped, a t  110 very  d is ta n t  d a te  in th e  publications of the  Geological 
S u rv ey  of India.

The proposed limits of th e  subgenus Eudolium  have been discussed in a fore­
going paper.

The species included within th e  th ree  subgenera of Dolium, m a y  be grouped in 
th e  following n ine divisions :

Dolium, s. str.
I t  is proposed to  res tr ic t Dolium, s. str. to  those shells in which th e  ou ter lip is 

simple or in ternally  slightly  thickened, and  the  columella sm ooth  a t  all stages of 
grow th.

i s t  Division.

This division which m ay  be called the  group of D olium  galea (Linn.), a f te r  the 
type  of th e  genus, includes globose or slightly ovoid shells of large or very large size in 
which the  spiral ribs are  m ostly  contiguous or nearly  so. The following forms have 
been recognized :—

Dolium galea (Linn.), in which the  ribs are  very  num erous and  the  su tures deeply 
sunken. There is a  m arked  decrease in the  degree of cu rv a tu re  along the  zone of 
m ax im um  w idth , this portion of the  shell tend ing  therefore to  assume a sub-cylindri­
cal outline.

Dolium variegatum, L am arck , in which the  ribs are fewer an d  the  cu rva tu re  more 
continuous th an  in D olium  galea, from  which it is usually distinguished also by  the  
presence of brown m aculations along m an y  of the  ribs. K ü s te r ’s Dolium luteostoma 
and  D unker’s D. japonicum  are  synonymous.

D olium  melanostoma, J a y ,  in which th e  num ber of ribs and  th e  shape of the  body- 
whorl arc about the  sam e as in D. variegatum  from which it is distinguished by  its 
more subu la te  spire, the  feebly sunken sutures, th e  absence of m aculations on the 
ribs, an d  th e  d a rk  t in t  of the  aperture.

Dolium chinense, Dillwyn, distinguished from D. variegatum  by its smaller size, 
more num erous and  more fla ttened  ribs, an d  its feebly sunken suture. Dolium  
magnificum, G. B. Sowerby, represents the  full-grown condition of th is  species.

Dolium olearium, Bruguière, which resembles Dolium variegatum  in general out-
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line; su tu res  su n k e n ; ribs a b o u t as num erous as in D. variegatum, only much flatter 
an d  sep a ra ted  by m ere linear shallow grooves, w ithou t in te rca la ry  ribs.

Dolium perdix, L innaeus, larger and  more ovoid  th a n  D olium  chinense ; su tu res  not 
appreciab ly  sunken  ; ribs quite  flat an d  ab o u t as num erous as the  prim ary  ribs of 
Dolium chinense, separa ted  by  linear grooves w ithou t th e  in te rca la ry  ribs th a t  
characterise D olium  chinense. Nevertheless, the resem blance to  D olium  chinense 
becomes very close in the  case of im m atu re  specimens of D olium  variegatum, which 
are a p t  to  be relatively  m uch more globose th a n  the  adult. The resem blance is 
accen tu a ted  by th e  fa c t  t h a t  the  in te rca la ry  ribb ing  is absen t in th e  case of im m ature  
specimens of D olium  chinense. N evertheless, the  im m atu re  specimens of Dolium  
chinense are  distinguished b y  the  conform ation of th e  te rm in a l zone of accretions 
which, when viewed dorsally, appears  som ew hat m ore bulging a n d  convex, and is 
separa ted  from the  convexity  of the  base b y  a slightly  b e tte r  defined concavity  th a n  
in the  case of the im m atu re  specimens of Dolium perdix. The protoconch of Dolium  
perdix  is considerab ly  larger th a n  t h a t  of D. chinense.

T ryon  regards Dolium cum ingii, H anley , D. deshayesi, Reeve and  D. testardi, 
M onterosato, as varieties of D. olearium -, a  m ost unlikely in te rp re ta tion , for, judging 
from  th e  excellent published illustrations, th e  absence of a  c ircum su tu ra l channel, the  
shape an d  o rnam en ta tion  of the  spire, th e  scu lp tu re  and  decoration  of th e  body- 
whorl, suggest a  close relationship, if n o t  specific iden tity , w ith  D olium  perdix.

2nd Division.

Large globose shells w ith  th e  ribs separa ted  by  wide intervals.
Only one species can w ith  ce r ta in ty  be ascribed to  th is  division : this is Dolium  

maculatum, Lam arck. The J a v a  fossil Dolium modjokasriense, M artin , as already 
expla ined  (p. 172), is perhaps identical.

3rd Division.
This division only includes th e  fossil D olium  losariense, M artin (Samml. des 

geol. Reichs-M useum s in  Leiden, new series, Vol. I, p. 163, pi. xxv, figs. 377, 378), 
distinguished from all o ther species b y  th e  m arked  posterior angulation  of the  body- 
whorl. So far as can be m ade o u t its  ou ter lip is simple.

Subgenus Eudolium, Dali, 1889.
( =  Doliopsis, M onterosato, 1872, non  Conrad).

According to  the  in te rp re ta tion  here proposed, the  subgenus Eudolium  includes 
those forms in which, th roughou t the  g rea te r  p a r t  or the  whole of th e  life of the 
shell, the  apertu re  is som ew hat channelled posteriorly , the  columella rugose, and  the 
ou ter lip in ternally  denticulate.

4th Division.

The shells of th is  division, which m ay  be distinguished as th e  group of Dolium  
tessellatum, include um bilicated shells in which th e  p r im ary  ribs are wide-spaced. In 
Dolium tessellatum  itself, th e  only form of th is  g roup  in which th e  developm ent of
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th e  shell is entirely  known, the apertu ra l denticulations and  the collumellar rugosities 
d isappear in th e  case of thoroughly  a d u l t  individuals, th e  species establishing th e re ­
fore som ew hat of a  link  between Dolium, s. str. and  Eudolium .

In  those forms of which th e  apertu ra l details a re  known th e  dentioulations are 
bifid. The forms which m ay be either definitely or provisionally classified in th is  
group are th e  following :—

Dolium tessellatum, Bruguière, in which conspicuous in terca lary  ribs appear only 
in fully a d u lt  shells.

D olium  ormarense, Vred., fossil, in which conspicuous in te rca lary  ribs are  seen a t 
every stage of grow th ; Dolium costatum  var. m artini, B oettger {Die Tertiaerformation  
von Sum atra und  ihre Thierreste, P a r t  I I ,  p. 84, pi. vi, figs. 4, 5, Palaeontographica, 
Suppl., Vol. I I I )  being perhaps identical.

D olium  hochstetteri, M artin  {Samml. des geol. Reichs-M useum s in  Leiden, new 
series, Vol. I, p. 162), characterised  b y  its  ex trem ely  depressed spire an d  posteriorly 
inflated body-whorl. The details of th e  apertu re  are  not known, an d  th e  classifica­
tion  of th is  shell is therefore  provisional.

Dolium arabicum , Vred., fossil, characterised b y  th e  irregular d is tribu tion  of the 
ribs on th e  body-w horl; D. townsendi, N ew ton {Geol. M ag., dec. 5, Vol. I I ,  p. 301), 
being p robab ly  identical. As in th e  case of the  preceding species th e  details of the  
ap ertu re  are  n o t  known and  th e  classification of the  shell is likewise provisional.

5 th  Division.
In  th is  division, which m ay  be distinguished as the  group of D olium  fasciatum , 

the  shell is umbilicated, th e  ribs are  crowded and  close-set, the  denticu  lations bifid. 
I t  includes th e  following species :—

D olium  fascia tum  (Bruguière), in which th e  body-whorl is practically  d es ti tu te  of 
in te rca lary  ribbing, and  th e  outer lip th ickened  both in te rna lly  and  externally.

Dolium zonatum, Green, in which all th e  intervals carry  in terca lary  th reads  and  
th e  lab rum  is th ickened  only internally .

6 th  Division.

The shells of th is  division, which m ay  be distinguished as th e  group of Dolium  
crosseanum, differ from those of th e  preceding group m erely in th e  absence of an 
umbilicus. The den tic ulations are  sim ilarly  bifid. This group includes th e  following
species :—

D olium  crosseanum, M onterosato, the  genotype of Doliopsis, M onterosato and  of 
Eudolium , Dali, characterised  principally  by its crowded spiral o rnam en ta tion  closely 
resembling th a t  of D olium  zonatum.

Dolium cinguliferum  (Brown) ( =  D. fasciatum , Borson, non  Bruguière), fossil, of 
smaller size, w ith  fewer p rim ary  ribs.

Dolium m uticum , Michelotti, fossil, strongly tubercu la te , with labrum  thickened 
ex ternally  as well as in ternally .
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Dolium subfasciatum, Sacco, fossil, more delicately tub e rcu la te  th a n  D. muticum, 
w ith  the  lab rum  similarly th ickened  externally.

D olium  stephaniophorum  (Fontannes), fossil, delicately tu b e reu la ted  like D. sub- 
fascia tum , bu t w ithou t th e  ex te rna l th ickening  of th e  labrum .

Dolium antiquum , Sacco, also fossil, is only represented  by  a single incom plete 
cast, a n d  its  specific d is tinctness from  D. m uticum  is doubtful.

7 th  Division.
This division only contains a t  p resent Dolium verrillii, Dali {Bull. M us. Comp. 

Zool., Vol. X V II I ,  1889, p. 233, pi. X X X V ,  fig. 12), which is non-um biliea ted , a n d  which 
differs from  all o ther forms of E udolium  owing to  th e  callous th icken ing  of its apertu ra l 
m argins, a  charac te r  establishing a trans it ion  tow ards  the  subgenus Malea. The den­
tio ulations of th e  o u te r  lip are  coarse and  ap p a ren tly  simple as is th e  case to  a large 
e x te n t  in Malea.

Subgenus M alea, Valenciennes, 1833.
The subgenus or genus M alea  includes shells in which th e  a p e r tu re  is callous and  

exhibits coarse denticulations no t only along th e  ou ter lip, b u t  also along th e  colu- 
mellar lip, bo th  opposite th e  columella a n d  opposite the  base of th e  p enu ltim ate  whorl.

8 th  Division.
In  th is  division, which m ay  be distinguished as the  group of D olium  pom um , the 

degree of callosity of th e  ap e r tu re  is m oderate . I t  includes th e  following species :—
D olium  pom um  (Limi.), ovoid, w ith  feebly p rom inen t, close-set, b road  ribs and 

w ith o u t in te rca la ry  ornam ents.
Dolium orbiculatum, Brocchi, fossil, d is tingu ished  from th e  foregoing by the  

somewdiat m ore crowded denticu la tions of th e  o u te r  lip.
Dolium pro-orbiculatum, Sacco ( =  D. denticulatum, D eshayes sec, Hoernes), more 

globular th a n  D. orbiculatum, w ith  m ore even outline of th e  posterior p a r t  of the 
body-whorl, a n d  w ith  th e  spire generally ta lle r  a n d  m ore subulate.

9 th  Division.
This division is characterised  by  th e  excessive degree of callosity of th e  aperture. 

I t  m ay  be distinguished as th e  “  group of Dolium ringens.”  I t  includes th e  following 
species :—

Dolium ringens (Swainson), large, globose, with num erous fairly  p rom inent ribs.
D olium  camurum, G uppy  {Quart. Journ . Geol. Soc., Vol. X X II ,  1866, p. 287, 

pi. xvii, fig. 9), fossil, differing from  M alea ringens in its smaller size, and  in th e  
flatter, less sharp ly  defined sp iral ribs separa ted  by very  narrow , b u t  n o t  deeply 
sunken intervals ; th e  ex te rna l d eco ra tion  therefore  som ew hat recalling t h a t  of th e  
shells belonging to  th e  group of M alea pom um , and  establishing a  genealogical link 
between th e  tw o groups. In  the  shortness an d  prom inence of the  bunch of folds 
s i tu a ted  on th e  base of th e  penu ltim ate  whorl, an d  in th e  consequent g rea t dep th  of 
the  em b ay m en t separa ting  it  from the  an terio r  columellar group, th e  shell entirely  
agrees w ith  M alea ringens, of which it is clearly an  ancestra l p re-m uta tion .
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I t  lias no t been possible to  include in the above list Dolium dunkeri, H an ley  
(Proc. Zool. Soc., 1859, p. 431), which does no t appear to  have been figured and  
canno t be identified from the  sho rt description, nor Dolium procellarum (Bull. Soc. 
Maiae. France, 1885, Vol. I I ,  p. 247), the  description of which is no t accessible in 
India.

The geographical an d  geological d is tr ibu tion  of these various shells, so far as 
know n, is th e  following :—
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variegatum. La m.

chinense, Dillwyn

olearium , Bruguière 

perdix  (Linn.)

m aculatum , Desh.

losar iense . M art i 11

D. (E udolium ) tessellatum, Brug.

>> ormarense, Vred.
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M editerranean  a n d  A t la n ­
tic.

Pacific.

A ustra lia , J a p a n  a n d  A ra ­
b ian  S ea ;  fossil in  the 
pliocene of J a v a ,  a n d  of 
th e  Mekran.

China : ? Malav Peninsu la : 
fossil in the  u p p e r  mio- 
cene of J a v a .

Ind ian  Ocean. Philippines.

Indo-Pacific region and 
western A tlan tic .

A rab ian  Sea to  Moluccas, 
fossil in th e  pliocene of 
th e  M ekran (and  of 
J a v a  ? = D. m odjokas­
riense, M art in ? ) ,  and  in 
th e  q u a te rn a ry  of the  
P u lica t  lake n ea r  M ad ­
ras.

Fossil in th e  pliocene of 
J a v a  and  of th e  Mekran.

E a s te rn  B ay  of Bengal to  
J a p a n  ; fossil in the  
upper  miocene and  plio­
cene of J a v a  and  in the  
pliocene of th e  Mekran.

Fossil in the  pliocene of 
th e  M ekran ; D. costatum  
var. m a rtin i , Boettger 
from the  u p p e r  te r t ia ry  
of S u m a tra  is perhaps 
identical.

*
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D. (Eudolium) Hochstetteri, Mart.
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fasciatum  (Brug.)

zonatum , Green .

crosseanum., Mont.

cinguliferum
(Bronn)

m uticum , Mich. .

sub f  asciatum , Sacco

stephaniophorum
(F o n t ) .

verrillii, Dali. . .

D  (Malea) pom um  (Linn.) •  •

orbiculatum ,
Brocchi

y  y

y  y

pro-orbiculatum ,
Sacco

ringens , Swainson

camurum  G uppy

Fossil in th e  pliocene ot 
th e  M ekran : D. town­
sendi, N ew ton  is p ro ­
b ab ly  identical.

W estern  B ay of Bengal to  
J a p a n .

China and  J a p a n  ; a  fossil 
v a r ie ty  in th e  pliocene 
of J a v a .

M ed ite rran ean  and  W est 
Indies.

Fossil in th e  miocene and 
pliocene of the  P iedm ont.

Fossil in th e  oligocene of 
L ig u r ia ;  I), an tiquum , 
Sacco is perhaps  id en t i ­
cal.

Lower (middle) m iocene of 
th e  P iedm ont.

Fossil in  th e  u p p e r  miocene 
of th e  P iedm ont,  and  
in th e  pliocene of the  
P iedm on t and  of the  
P h o n e  valley.

W est-Indies.

c  c R ed Sea to  Socie ty  I s ­
lan d s .”

Fossil in  th e  upper  miocene 
of th e  P iedm on t,  and  in 
th e  pliocene of th e  Alpes- 
M aritimes. of P iedm ont,' y
and  of Tuscany.

Fossil in th e  Vienna region.

E a s te rn  Pacific.

Fossil in J a m a ic a  and San 
Domingo.
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Tlie presence of E udolium , as here defined, in th e  oligocene of Europe, while, in 
the  E as te rn  Seas, i t  is only known from upper miocene to  recen t times, a n d  th e  
occurrence of Malea  exclusively as a fossil in Europe, exclusively as a living group in 
th e  Indo-Pacific, are typ ica l instances of a  large num ber of similar cases which a t  one 
tim e were th o u g h t to  im ply an  easterly  m igration of th e  te r t ia ry  fauna  of Europe 
in to  th e  Indo-Pacific region of th e  present day. I t  lias now been shown th a t  th e  
g rea t m ajo rity  of these cases resulted from our h ithe rto  deficient knowledge of the 
fossil contents of the  te r t ia ry  form ations of Asia, and , with increasing research, m ost 
of these supposed instances have  now vanished.

I t  is clear, however, t h a t  am ongst th e  m inor divisions enum era ted  in the  p re ­
ceding list some have a  well-defined geographical as well as geological d istribution, 
The m ost archaic group, th a t  of D olium  crosseanum , is entirely  restr ic ted  a t  the  
present d a y  as well as in form er geological tim es to  th e  M editerranean a n d  A tlan tic  
region. I t  is, so far as our present inform ation  goes, th e  geologically oldest group, 
an d  th a t  from which th e  o ther forms of Dolium  seem to  have been derived. I t  is 
possible therefore th a t  the  genus Dolium  m ay  t ru ly  have h a d  a western origin. 
Dolium, s. sir., as here understood, has not been found in a fossil condition in th e  
west. Dolium galea is special to  th e  M editerranean  and  A tlantic . The o ther forms of 
Dolium, s. str., as here understood, are  essen tia lly  Indo-Pacific, though  Dolium, perdix  
has also spread  to  th e  W est-Indies a n d  to  th e  coast of Brazil, ev iden tly  th rough  the 
former m arine connection across C entral A m erica  w hich has afforded a passage to 
o ther In d ian  species, e ither still living in the  In d ian  region, or know n in a fossil con­
dition, as has a lready  been poin ted  out in th e  publications of th is  D epartm en t 
(M emoirs o f the In d ia n  M useum , Volume VI, p. 124).

As already po in ted  out b y  Sacco ( Moll, del terr. terz. del Piemonte e della Liguria, 
P a r t  VIII* 1891, p. 22), th e  occurrence th ro u g h o u t th e  pliocene of sou thern  Europe 
of a  M alea  closely related to  th e  tropical Dolium (Malea) pom um  indicates th e  persis­
tence, in th e  M editerranean region, of a  w arm  clim ate dow n to  the very  eve of th e  
Glacial Epoch.

A m ongst th e  additions to  our knowledge of th e  d is tr ibu tion  of these  shells 
furnished by th e  C alcu tta  collection, one of th e  m ost in teresting  is t h a t  concerning 
the  presence, a t  M askat, of Dolium variegatum, h itherto  only known from th e  A ustra ­
lian region and  Jap an . W hile there  is every reason to  believe th a t  th e  d is tribution  
of Dolium variegatum  a t  the  present day  is discontinuous, its  occurrence in a fossil 
condition in the  Mekran beds as also in J a v a  furnishes an  easy clue to  its present 
occurrences, the  d is tribu tion  of th e  shell having been more extensive in form er geological 
tim es th a n  a t  th e  present day. A nother species, Dolium tessellatum which, a t  the 
p resen t day, does not appear to  ex tend  fu r th e r  west th a n  th e  eastern  p a r t  of the  Bay 
of Bengal, also occurs in a fossil condition in the  M ekran region. J u s t  as in th e  case 
of D olium  variegatum, it seems now to  have d isappeared from the  shores of the  Indian  
Peninsula, only, unlike D. variegatum, it has also d isappeared  from th e  northern  
shores of th e  A rabian Sea. Consequently D. tessellatum, does no t exhibit a t  the  
p resen t day  the  discontinuous d is tribu tion  observed in the  case of Dolium variegatum.
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The following recent species are represen ted  in th e  collections of th e  Indian  
M useum :—

D olium  galea (Linn.)
,, variegatum, Lani.
,, chinense, Dillw.
,, olearium, Brug.
,, perd ix  (Linn.)
,, maculatum, Lam.

D. (E udo lium ) tessellatum, Brug.
,, fa sc ia tum  (Brug.)
„  zonatum, Green.

D. (Malea) pom um  (Linn.)
,, ringens, Swains.

The only im p o r tan t  species not represented  are  D olium  melanostoma, J a y ,  and  the  
ra re  deep-sea forms D. crosseanum, M onterosato and  D. verrillii, Dali, the  la t te r  of 
which is a t  p resen t known only from  a single specimen.

The following is a  list of th e  specimens in th e  In d ian  M useum collection :—

Dolium galea (Linnæus).

“ E urope ,” one specimen.

Dolium variegatum, L am arck .

M askat, tw o specimens.
P o r t  Jackson , one specimen.
Locality  uncerta in , five specimens, th ree  of which are  of very  large size.
I  have  ascerta ined  th e  presence of th is  shell also a t  K arachi.
As a lready  m entioned, th is  species is also know n in a fossil condition from the 

pliocene of J a v a ,  an d  of th e  Mekran.

Dolium chinense, Dillwyn.

? Singapore, th ree  specimens.
Locality  uncertain , one large specimen, m easuring  115 x 98 m m ., coinciding exactly  

w ith  th e  figured ty p e  of D olium  magnificum, Sow.
Also fossil in th e  upper m iocene of Ja v a .

Dolium olearium, Bruguière.

A ndam ans, one specimen.
Nicobars, one specimen.
? Singapore, one specimen.
Trincom ali, tw o specimens.
Locality  uncerta in , five specimens.
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Dolium perdix (Linnaeus).

A ndam ans, four specimens.
A ustralia , one specimen.
Cocoa Islands, tw o specimens.
M auritius, th ree  specimens.
Gulf of Suez (Capt. R. B . 8. Sewell, 8-1-1917), tw o  specimens.
Trineomalee, four specimens.
Locality  uncerta in , th ree  specimens.

Dolium maculatum, L am arck .

Amboina, one specimen.
A ndam ans, th ree  specimens.
Off the  east coast of th e  A ndam ans (Lat. I3 ° i7 ,i 5 ,/ N., Long. 93°io /25'/ E.), a  dead 

shell dredged from a d e p th  of 185 fa thom s.
A rakan , one specimen.
Balasore Bay, th ree  specimens (Bengal Fisheries, M - 31— , M M áA,i a ).
B om bay an d  p robab ly  K achli : four specimens (M ¿a1a i ).
Ceylon or Kaclili, one large specimen.
Chandipore, one specimen.
Penang, one specimen.
Sandheads, one specimen, rem arkab le  for its ex trem ely  sunken spire (A . Milner). 
? Singapore, one specimen.
T avoy  coast, four specimens.
“  Ind ian  Seas,” one large specimen.
Locality  unknow n, nine specimens.
I  have ascerta ined  the  existence of th is  shell also a t Puri.
In  a  fossil condition i t  is known from the  pliocene form ations of the  M ekran and  

from the  pos t- te r t ia ry  of th e  P u lica t  Lake near Madras. Dolium modjokasriense, 
M artin , from the  upper te r t ia ry  of J a v a ,  is perhaps identical.

Dolium (Eudolium) tessellatum, Bruguière.
Andam ans, nine specimens, one of which is from  th e  South  A ndam an.
Nicobars, one specimen.
Locality  uncerta in , five specimens.
Also fossil in the  upper miocene an d  pliocene of J a v a  and  in th e  pliocene of the 

Mekran.
Dolium (Eudolium) fasciatum (Bruguière).

Balasore Bay, four specimens, including the  ty p e  of D olium  varicosum , Preston. 
Ceylon, two specimens.
Hongkong, two specimens.
K achh, one specimen.
V izagapatam , one specimen.
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V izagapatam , one specimen (M  oti Ram).
V izagapatam , between D olph in’s Nose and  Scandal Poin t, 18 J a n .— 17 Ju n e , 1916 

{Rev. H . Hosten, S .J .), two specimens.
Locality  uncerta in , six specimens.
This shell also occurs a t  Puri.

Dolium (Eudolium) zonatum, Green.
Hongkong, th ree  specimens, one of which is a  very  large shell w ith a super­

n u m e ra ry  varix.
Locality  uncertain , one specimen.
Also represented  b y  a fossil va rie ty  in th e  pliocene of Ja v a .

Dolium (Malea) pomum (Linn.).
A ndam ans, four specimens.
K achh , tw o specimens.
Laccadives, one specimen.
Maldives, one specimen.
M auritius, one specimen.
Singapore, one specimen.
Locality  uncerta in , six specimens.

Dolium (Malea) ringens (Swainson).
P an am a , th ree  specimens.

Genus Pirula (L am arck , 1799), Sowerby, 1823.
( =  Ficula, Swainson, 1840).

The In d ian  Museum collections con ta in  th e  following species :—
P iru la  reticulata, Lam. 

papyratia , Say 
tessellata, K obelt 
decussata, W ood 
dussumieri, Val. 
ficus  (Linn.)
investigatoris (W ood-M ason a n d  Alcock), E. A. Smith.

The genus seems therefore to  be com plete as these are  a p p a re n t ly  th e  only well- 
defined species know n living.

Unlike th e  genus Dolium, which seems to  have reached th e  clim ax of its develop­
m ent a t  th e  present d a y  a n d  is n o t know n in form ations older th a n  th e  m iddle 
te r t ia ry  (oligocene), th e  g rea te r  num b er of fossil represen ta tives being upper miocene 
an d  pliocene, P iru la  is know n from  cretaceous tim es, and  th e  fossil species are  more 
num erous th a n  th e  recent ones. A com plete  review of th e  genus sueli as was a t te m p te d  
in the  case of Dolium  would belong therefore more to  th e  province of palaeontology

G roup of P. reticulata.
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than  to  t h a t  of m odern zoology, an d  would include several groups w ith o u t any  mod­
ern representatives. I n  a n y  case a general idea of the  phylogeny of the  genus is as 
ye t una tta inab le  owing to  our deficient knowledge of the  earlier te r t ia ry  faunas of the 
east.

I t  will be noticed th a t  the  m ajo rity  of the  living species belong to  a single group, 
which m ay  be distinguished as the  group of Pirula  reticulata, ancestral forms of which 
are know n as early  as the  middle eocene of Europe. Pirula investigatoris belongs 
to  a  group of which the  earliest known representative , Pirula concinna , Beyrich, has 
been observed in the  oligocene both of G erm any and  of B u rm a ;  a second fossil form, 
P iru la  pamotanensis, M artin , occurring in the  lower miocene of J a v a  and  of K achh. 
The ancestry  of Pirula  ficus  is a t  present quite  unknow n, an d  is perhaps of eastern  
origin.

W ith  regard  to  the  subs ti tu tion  b y  Swainson, in 1840, of the  nam e Ficula instead  
of P iru la  under p re tex t of the  w ant of homogeneousness of L am arck’s genus, it is to 
be observed th a t  as early  as 1823, Sowerby (Genera o f Shells) had  already circum ­
scribed Pirula  w ithin  e x a c t ly  the  sam e limits as Swainson’s Ficula, giving, as the 
living type , a  figure of a shell which is referred to  Pirula reticulata, Lam k., but which 
really  represents P. papyratia , Say, while P. tricarinata, Lam k. and  P. burdigalensis, 
Sow. are figured as exam ples respectively  of the  earlier a n d  la te r  fossil forms.

The following is a  list of th e  specimens in the  Ind ian  Museum collections :—

I. Pirula reticulata, Lam arck.

B im lipatam  ( Wood-Mason), two specimens.
Hong-Kong, tw o specimens rem arkab le  for the ir  exceptionally p rom inen t spire. 

I  have carefully exam ined th e m  an d  ascerta ined th a t  they  are not, as m igh t be 
th o u g h t,  im m atu re  specimens of Pirula  dussumieri.

Laccadive sea, S ta tion  248 (8°37' N., 75°37'30,/ E.), a t  a  dep th  of 224-284 fathom s, 
in sand. (M Äyö). One specimen.

M alabar coast, 45 fathom s, M arine Survey, 1891-2 (No. â l9â I ), tw o specimens.
Maldives, tw o specimens.
In  Lagoon of N orthern  Maldive Atoll (S tation  148), 15-30 fathom s, in sand , 

shells, an d  corals, one specimen.
Persian  Gulf, one specimen.
Sind, one specimen.
V izagapatam , between D olphin’s Nose an d  Scandal Poin t {Rev. II. Hosten, 

S .J. ) 18-1— 17-6-16. One specimen.
“ Ind ian  seas,” three specimens of uncerta in  locality, No. 2588.
Locality  unknown. One fine specimen, No. 2590.
The species is also known in a fossil condition from the te r t ia ry  of K arika l a n d  

of J a v a  ; also of Europe.

2. Pirula papyratia, Say.

Florida, four specimens, No. 2597.
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3- Pirula tessellata, K obelt.
A ustralia , two b e a u tifu l  specim ens, No. 25g.

4. Pirula decussata, Wood.
P anam a, two specimens.

5. Pirula dussumieri, Valenciennes.1

Pirula  dussumieri was originally described from  ©hiñese specimens. I n  the  
present collection th e  H ong-K ong  specimens are  larger th a n  those from the  B a y  of 
Bengal.

Balasore Bay, Bengal Fisheries, M M two specimens.
B ay  of Bengal (20°i 8' N., 90°5o' E .), 65 fa thom s, M arine Survey  (5337, 

th ree  specimens, of which one in  spirit.
B im lipa tam  (J . Wood-Mason), No. 2591, tw o specimens.
H ong-K ong, th ree  splendid  specimens.
Persian Gulf, S ta tio n  294, M arine Survey, No. (26° 3 3 ' N., 52°23' E.), 40

fathom s, m ud and  sand, one specimen in spirit.
Persian Gulf, S ta tion  296, M arine Survey, No. (2Ó°4/ N., 5Ó°2/ E.), 47 fathom s, 

m u d  and  sand  ; one specimen in  spirit.
E a s t  of Puri, Orissa Coast, S ta tio n  69, Marine Survey, (i9°49 ' N.,

8 6 °3 i / E.), 46-50 fa thom s, in m u d  ; tw o  specimens.
Sandheads, Gangetic delta , tw o specimens in  spirit.
The species is also know n fossil from  th e  te r t ia ry  of J a v a .

6. Pirula ficus, Linnaeus.
H ong-K ong, tw o specimens.
K achh , two specimens.
M adras, four specimens.
N egapatam , two specimens.
Orissa Coast, Bengal Fisheries, M one specimen.
“ P u ri ,” tw o specimens w ithou t a n y  m ark , in a  box labelled “ P u ri ,”  which 

originally conta ined  nine o ther specimens e ither from o th e r  localities or of uncertain  
origin. A nother box also labelled “ P u r i ,” and  w ith  th e  reg ister slip 2589, d id  not 
contain  a single specimen certa in ly  ob ta ined  from  th a t  locality. Nevertheless th e  
species does occur a t  Puri.

1 S a c c o  re fe rs  t o  a  she l l ,  p r e s u m a b ly  id e n t ic a l  w i th  P ir u la  d u s s u m ie r i , u n d e r  t h e  n a m e  of “  F icu la  g rac i l is , Crosse 
( S o w e r b y ) ”  (M oll .  terr. terz. Pierri, e L i g . ,  P a r t  V I I I ,  p .  32), w i t h o u t  q u o t i n g  t h e  a u t h o r i t y  fo r  th i s  c o r re c t io n ,  fo r  w hich
I  h a d  h o p e d  to  f ind  a n  e x p la n a t io n  in  t h e  J o u r n a l  of M alaco logy  fo r  1894 (Vol. I I I ,  p. 67) w h ic h  is u n f o r tu n a t e ly  n o t  
a v a i la b le  in  In d ia .  P r e s u m a b ly ,  i t  m a y  b e  a  n a m e  r e t r o s p e c t iv e ly  p r o p o s e d  b y  S o w erb y  fo r  t h e  she l l  r e p r e s e n te d  in 
fig. 1 o f  t h e  “  Q enera ,”  w h e re  i t  w as  e r ro n e o u s ly  r e f e r r e d  to  P ir u la  reticulata .  T h e  f ig u re ,  h o w e v e r ,  r e p re s e n t s  P ir u la  
p a p y r a t ia , S a y ,  n a m e d  in  1822 (J o u r n . P h i la d .  A c a d . ,  Vol. I I ,  p .  238 ) ,  e a r l ie r  th e re fo re  t h a n  S o w e rb y ’s  c o r re c t io n ,  
w h a te v e r  m a y  b e  th e  d a t e  o f  th e  l a t t e r .  P i r u l a  p a p y r a t ia  w a s  a g a in  d e sc r ib e d  a s  P .  gracil is  b y  P h i l ip p i  i n  1848 (Z e i t s - 
sh r i f t  f ü r  Malaie . ,  Vol. V ,  p .  97), th e  r e p e t i t i o n  of S o w e r b y ’s a p p e l l a t i o n  b e in g  p r e s u m a b ly  a  co in c id en ce .  I n  conc lus ion ,  
t h e  a p p e l l a t i o n  gracilis  is l iab le  to  g ive  r ise  to  c o n fu s io n ,  w hile  th e  m e a n in g  o f  P .  d u s s u m ie r i  is p e r fe c t ly  defin ite .
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Singapore, one specimen.
Tavoy Coast (M useum  Collector), No. 358, one specimen.
V izagapatam , between Dolphin’s Nose an d  Scandal Poin t (Rev. H . Hosten, S .J.), 

18-1— 17-6-16, one specimen.
V izagapatam , one specimen.
Locality  uncerta in , one specimen m arked  AS, a n d  four m arked  w ith  a query  ; in 

a box labelled “ P u r i ,”  w ith  the  register num ber 2589.
The species also occurs fossil in th e  te r t ia ry  of th e  Mekran, of R am ri Is land , and  

of Jav a .

7. Pirula investigatoris (Wood-Mason & Alcock), E. A. Smith.
A n n . and Mag.  Nat. H ist., (6 ) X IV . 1894, p. 367 ; Illustrations of the Zoology of the Investigator .

1897, pi. v i, fig. 2.

B ay  of Bengal, S ta tion  166 ( i3 034'55" N., 8o°32,i2 // E.), 133 fa thom s, in brown 
mud, Marine Survey No. two specimens in  spirit.

G anjam  Coast, S ta tion  96 ( i 8 °30 'N .,  S-^qô' E.), 98-102 fathom s, in sand, 
Marine Survey, No. fii961 -  tw o specimens, one very large.

Laccadive Sea, S ta tion  258 (8 °2 3 'N., y6°28' E .), 102 fathom s, in sand, M 1^ 1 -
four specimens.





E X P L A N A T IO N  O F P L A T E  IT

F i g . i , a, b.— Dolium fasciatum  (Brug.). Balasore B ay  (M *-,11).
of Dolium, varicosum. N a tu ra l  size.

2, a, b.— Dolium fascia tum  (Brug.). Balasore B ay  (M-4--1â -2-).
3, a, b, c.— Dolium fasciatum , (Brug.). Varicose specimen

origin ; a, b, n a tu ra l  size ; c, apex enlarged.

9 9
9 9

Original type  

N a tu ra l  size.
ôf uncertain
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F i g .  4 ,

9? 5

E X P L A N A T IO N  O F P L A T E  II I .

a, b.— Dolium fasciatum  (Brug.). Varicose specimen from Hong-Kong.
N a tu ra l  size.

a, b, c.—Dolium, fasciatum  (Brug.). Varicose specimen from Vizaga-
patam . N a tu ra l size.

— Dolium zonatum, Green. Hong-Kong. N a tu ra l size.
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E X P L A N A T IO N  O F P L A T E  IV.

F i g .  i ,  a, b, c.— Dolium maculatum, Desh. A ndam ans ; specimen with fully
form ed aperture . N a tu ra l  size.

,, 2, a, b.— Dolium maculatum, Desh. Im m atu re  specimen ; Andam ans.
N a tu ra l  size.

,, 3, a, b, c.— D olium  m aculatum , Desh. Large specimen showing adu lt
character of o rnam en ta tion  ; A ndam ans ; a, b, n a tu ra l  size ; 
c, protoconch enlarged.
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E X P L A N A T IO N  OE P L A T E  V

F i g .  4 .— Dolium maculatum, Desh. Large specimen with persisten t juvenile
character of th e  o rnam entation . Balasore B ay  (Bengal Fisheries 
M **£*■). N a tu ra l  size.

„ 5.— Dolium maculatum, Desh. Specimen w ith adven titious supernum er­
a ry  m ain  rib. (?) Ceylon. N a tu ra l  size.

,, 6 .— Dolium maculatum, Desh. Specimen with ex trem ely  depressed spire.
Sandheads. N a tu ra l  size.
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E X P L A N A T IO N  O F P L A T E  VI.

F i g .  7, a, b, c.— Dolium tessellatum, Brug. Large specimen showing a d u lt  charac­
ters. Andam ans. N a tu ra l size.
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E X P L A N A T IO N  O F P L A T E  VIT

F i g .  8 , a , b.— Dolium tessellatum, Brug. A ndam ans. N a tu ra l size.
,, 9, a, b.— Dolium tessellatum, Brug. Small specimen. A ndam ans. N a tu ra l

size.
„  io , a, b, c, d.— D olium  tessellatum, Brug. Sou th -A ndam an  ; a, b, n a tu ra l

size ; c, protoconch enlarged ; d, columella enlarged to  
show th e  columellar rugosities.
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E X P L A N A T IO N  O F P L A T E  V II I

F i g .  i l ,  a, b.— Dolium tessellatum, Brug. Im m atu re  specimen. Andam ans.
N a tu ra l size.

,, 12, a, b.— D olium  tessellatum, Brug. Im m atu re  specimen of uncerta in  origin,
w ith  fully developed outer lip. N a tu ra l  size.

,, 13, a, b, c.— Dolium tessellatum, Brug. Specimen of uncerta in  origin, with
exceptionally  depressed spire. N a tu ra l  size.
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