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D E S C R IP T IO N S  O F  N E W  S P E C IE S  O F  M ARINE SH E L L S 
FR O M  CEYLON.

B ï H. B. PRESTON, F.Z S.

(Plates i and ii.i

T h e  species form ing th e  sub jec t m atter o f  th e  p resen t paper were 
in c luded  in  th a t p o rtio n  o f  the collection  of th e  late Mr. H u g h  N evill, which 
was secured by m e  after its  re cen t disposal ; th is  co llec tion  'vas especially 
rich in  m ateria l from  C eylon, a n d  I  have  every reason to  believe th a t all the  
species now  in  question  w ere co llected  in  th a t island.

T orn atin a  ten u is tr ia ta , tu p .
P I. i, figs. i  -ja.

Shell elongate  cylindrical, spire conical, seuiipcllucid , w hite, p ro toconch  
Sinistra! a n d  tu rn ed  upon  its side : w horls 3, exclusive o f  th e  protoconch, 
very finely spirally s tria te  ; su ture  deeply channe lled  ; apertu re  elongate, 
narrow, above, d ila ted  a t  th e  base ; peristom e th in , som ew hat con trac ted  
tow ards th e  cen tre , slightly expand ing  ou tw ards a t  the b a s e ;  colum ella 
descend ing  in  a  cu rve  an d  bearing  a  single plait.

A lt, 4. 5  m illim . ; d ian i. maj. 1.5. A pertu re , a lt. 3 ntillim . ;  diam . maj. .5.
H ab.— Ceylon.

R etusa seren d ib en sis , n. sp.
PI. i, fig. 2.

Shell cylindrica], sem ipellucid , m arked  longitud inally  w ith  som ew hat opaque 
lines of grow th, an d  finely spirally  s tria te  th ro u g h o u t ; ap e rtu re  curved, 
narrow, above, d ila ted  a t  th e  base  ;  peristom e rounded  above and  produced  
b ey o n d  th e  apex, slightly  con trac ted  in  th e  m id d le ; colum ella descending  
in  a  curve.

Alt. (inc lud ing  o u te r lip) 3 m illim .; d iam . maj. 1.25. A perture , a lt. 3 
millim . ; d iam . m aj. .5.

H a b .— C eylon.

JL>. O F M a l a c . .  2505, v o l .  x i i ,  N o .  s .
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2 NEW  SP E C IE S  O F  M A R IN E SH E L L S EROM CEYLON.

C lava tu la  g a y  lord a e , n. sp.
PI. i, fig. 3.

S hell fusiform , b ro w n ; w horls 9, th e  fir-t th ree  sm ooth , th e  rem ainder 
bearing coarse  costae  in te rru p ted  by spiral s t r ia e ; th e  costae  on  th e  bofiv 
whorl becom ing obso le te  below  th e  p e tip h e ry  ; su tu ra l coronal well defined, 
ap e rtu re  oval ; peristom e th in  ; co lum ella  slightly  cu rved  outw ards.

A lt. 6  m illim .; d iam . maj. 2. A perture, alt. 2 millim . ; d iam . .75. 
H ab.— C eylon.

M angilia  m a n g er i, n. sp.
I’l. i, fig. 4.

Shell slenderly  fusiform , d irty  w hite, s ta ined  w ith patches of pale  brow n, a 
b road  b an d  o f  th e  sam e co lo u r appearing  ro u n d  th e  base o f  th e  shell : 
w horls 6 , som ew hat finely cancellated , th e  upper w horls bearing  a  cen tra l row 
o f  ra th er co a rse  tubercles ; su tu re  im pressed ; ap e rtu re  elongate  o b long  ova!; 
peristom e th ickened  ; colum ella ra th e r straight.

A lt. S .5 m illim . : d iam . maj. 3. A perture, alt. 3 millim . : d iam . r. 
i ln h .— C eylon.

M angilia  (G lyphostom a) ca z io ti, n. sp.
PI. i. fig. 5.

Shell ova te  fusiform , th e  uppei whorls lk-sh colour, the tw o las t w hite, a  pale 
brow n b an d  appearing  a t th e  base o f th e  body-w horl w hile th e  su tu re  is also 
d isco loured  by  a  fain t b a n d  o f  th e  sam e co lou r ; whorls 5— 6, scu lp tu red  with 
spiral striae  a n d  coarse, som ew hat d is tan t, transverse ribs w hich p ro ject above 
th e  su tu re  ; su tu re  im pressed ; ap e rtu re  narrow , ob lique  : peristom e th ickened  
a n d  se rra ted  b y  the spiral s triae  ; co lum ella  descend ing  obliquely.

A lt. 5 millim . : d iam . maj. 2 .25. A perture, a lt. 2 m illim . ; d iam . .5. 
Hab. -  C eylon.

M angilia  (G lyphostom a) eco lo r a ta , n. sp.
PI. i, f-g. 6.

Shell o b long  fusiform , w hite ; w horls 6 —7, shou ldered , cancel la te  w ith  coarse 
co stae  a n d  spiral striae  ; su tu re  well im pressed  ; ap e rtu re  cu rved , elongate  . 
p eristom e th ickened  a n d  se rra ted  on  th e  in n e r m argin  ; co lum ella  curved. 

A lt. 7.7 m illim . ; d iam . m aj. 2.5. A pertu re , a lt. 2 .5  millim . ; d iam . .5. 
H ab. —C eylon.

M angilia  (C la th u rella ) ca rn ico lor , n. sp.
PI. i, fig. 7.

Shell ovate, white, hearing  tw o b ro ad  flesh-coloured ban d s, one  above, and  
o n e  below  th e  periphery  ; whorls 7, cancella ted  w ith  fine costae  crossed  by 
spiral striae , th e  penu ltim ate  « h o rl ra th e r sw ollen, th e  ap ica l w horls acute 
ap e rtu re  o b long  oval ; peristom e th ickened  a n d  serra ted  by th e  spiral stria-.- 
co lum ella  descend ing  in  a  slight curve.

A lt. 5 millim . ; d iam . maj. 2. A perture, alt. 2 m illim .; diam . .5.
H ah. —C eylon.
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T h is  species som ew hat recalls 0 , bull,uni, P res ton* , b u t is easily d is
tingu ished  by th e  pale  flesh-coloured b an d s a n d  by its be ing  m u ch  m ore 
finely scu lp tu red  th a n  is th e  case w ith V. bul.lr.ni.-.

M angilia  (Cythara! b ru n n eo lin ea ta , ». sp.
PI. i, fig. 8.

Shell ova te  fusiform , yellowish-while, pa in ted  w ith line thread-like pale  redd ish  
brow n spiral lines, and  bearing  two b lo tches o f  th e  sam e co lou r o n  th e  body 
whorl, One ju s t beh in d  th e  sinus, and  th e  o th e r a t  the bn ¡c o f  th e  o u te r lip ; 
w horls 7 — 8, ob liquely  co s ta te  a n d  finely spirally  stiin te  ; su tu re  well im 
p re ssed ; ap e rtu re  narrow , elongate  o v a l: peristom e varieosely th ic k e n e d ; 
colum ella sligh tly  curved.

A lt. 5 millim . ; d iam . maj. 2. A pertu re , alt. 2 m illim . ; d iam . .5.
H ab.— C eylon.

C an cellar ia  ex q u is ita , ». sp.
PI. i, fig. 9.

S hell th in , ovately ly rre ted , very narrowly perforate, pale  reddish-brow n, 
encircled  ju s t below  th e  periphery  by a  w hite band  ; w horls 7— 8, som ew hat 
convex scu lp tu red  w ith coarse  sp ira l a n d  transverse striae, p resen ting  a  c a n 
cella ted  ap p ea ran ce  a n d  bearing  occasional varices a t  irregu la r in tervals, the 
ap ices o f  w hich a re  p u re  w h ite  and  p ro ject ab o v e  th e  s u tu re ;  su tu re  deeply  
c h a n n e lle d ; ap e rtu re  inversely au rifo rm ; peristom e varieosely th ic k e n e d ; 
co lum ella  ra th e r  straight, th re e  p la ited  a n d  ex tend ing  in to  a  th in  callosity  
which reaches th e  lip  above.

A lt. rq  m illim . : d iam . maj. .9. A pertu re , alt. 8  millim . ; d iam . 3.5.
H a l.— C eylon.

C olum bella (Mitrella: m u ltis tr ia ta , ». sp
PI. i, tig IO.

Shell fusiform, pd le  w hitish : w horls S - <1. scu lp tu red  th ro u g h o u t w ith very 
fine sp ira l striae  a n d  w ith ind istinct, transverse, undu la ting  ridges w hich are  
slightly  m ore d is tin c t o n  th e  u p p e r w horls : su tu re  shallow  and  slightly 
c ren u la te  ; peristom e som ew hat varieosely th ickened  a n d  expanded  dow n
w ards tow ards th e  cen tre  ; colum ellar decend ing  in  a  curve, a  th ick  callosity 
jo in ing  i t  w ith th e  lip a b o v e ; ap e rtu re  elongately  o v a l ;  cana l sh o rt and  
ra th e r broad.

A lt. 7.5 m illim .; d iam . maj. 2.75. A perture, a lt. 2 m illim .; diam . .75.
H a b — C eylon.

C erith ium  to m lin i, ». s p .

PI. i, figs. i i — i  iá .
S hell e longate  fusiform , varicose, redd ish  brow n th ro u g h o u t excep t th e  varices 
w hich a re  w h ite ; apex  a c u te ;  w horls 10, ra th e r convex, scu lp tu red  w ith 
transverse costae  becom ing  obsolete, on th e  last h a lf  o f  th e  body  w horl and  
w hich  a re  c rossed  b y  fine spiral s t r ia e ;  su tu re  im pressed  ; peristom e th in  ; 
co lum ellar s tra ig h t; canal sh o rt and  cu rv ed  very1 slightly  ou tw ards ; ap e rtu re  
oval.

*  J o u t a ,  o f  M a i a e . ,  * £ 0 4 ,  v o l .  x i ,  p ,  7 5 .
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A lt. 3 .75 m illim  : diam . m aj. 1.25, A perture , alt. .5  millim . ;  d iam . .25. 
Hab. — Cey! on.

C erith iop sis a b jec ta , n .  s p .

PI. i, figs. T 2 — 12a.
Shull elongate fusiform , ligh t brow n, a b road b a n d  o f  d a rk e r brow n appearing  
below  th e  suture, apex  ra th e r b lu n t ; w horls 8 , som ew hat fla ttened , scu lp tu red  
w ith th ree  spiral ridges in te rsec ted  by d eep  transverse grooves giving th e  
shell a  beaded  a p p e a ra n c e ; su tu re  im p re ssed ; ap e rtu re  ro tu n d ly  o v a te ; 
colum ella descend ing  tru n ca te  below  and  ex tend ing  in to  a  callosity  which 
reaches th e  lip  above ; peristom e simple.

A lt. 2 m illim  : diam . maj. .75.
H ah. —C eylon.

C erith iop sis b ru n n eoflav id a , n. sp.
PI. i, fig. 13.

Shell elongate  lu rrifo rm , b righ t brow nish  yellow ; w horls 11— r2, scu lp tu red  
w ith th re e  som ew hat d is tan t revolving lirae  in te rsec ted  by fine transverse 
striae  presen ting  a  coarsely  pu n c ta te  ap pearance  ;  su tu re  im pressed  ; ap e rtu re  
ro tundly  ova le  ; co lum ella  cu rved  a n d  tru n ca te  below

Alt. 8  millim . ; d iam . maj. 2.25. A perture , alt. 1 millim . ; d iam . .75. 
H ah.— Ceylon.

C erith iop sis o r ien ta lis , n. sp.
PI. i, figs. 14 - 14a.

Shell elongate, yellowish w hite ; w horls 14 15, scu lp tu red  w ith th ree  closely 
se t coarse  spiral lirae, in terrup ted  by transverse grooves g iv ing  th e  shell a  
a  headed  appearance  : su tu re  deeply  im pressed  ; ap e rtu re  ro tund ly  ova te  ; 
colum ella descend ing  in  a  sligh t curve, tru n ca te  below.

A lt. 8  millim . ; d iam . maj. 1.75. A pertu re , a lt. .25  millim .
H a h  — C eylon.

D ia la  p o lita , n, sp,
PI. i, fig. 15.

Shell e longate  pyram idal, im perforate , th in , po lished , yellowish ; w horls 8, 
th e  last spirally  stria te , th e  striae  becom ing  m u ch  coarse r below th e  periphery  ; 
su tu re  im pressed  ; pe ristom e sim ple ; ap e rtu re  oval.

A lt. 4 .5  m illim . ; d iam . m aj. 1.75. A perture , alt. 1 millim .
H ah.— C eylon.

D ia la  sem ip e llu c id a , n. sp.
PI i, fig. 16.

Shell elongate  pyram idal, .subperforata, sh in ing  w hite, som ew hat pe llucid , a  
narrow  opaque  w hite b an d  appearing  below  th e  su tu res ; w horls 8 —9, rather 
f la tten ed , scu lp tu red  th ro u g h o u t w ith very  line sp iral striae, th e  las t whorl 
keeled  below  th e  p e rip h e ry : su tu re  im p ressed : a p e rtu ie  o v a l; peristom e 
th in  ; colum ella ra th e r stra igh t an d  ex tend ing  in to  a  callosity jo in ing  th e  lip  
above.
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A lt. 5.5. m illim .; d iam . m aj. 2. A pertu re , alt. 1.5 m illim .: diam . .5. 
l la h .— C eylon.

R issoina p e llu c id a , 11. sp.
PI. i. fig. 17.

Shell Ovately fusiform , im perforate , th in , w hite, transparen t : w horls 4 — 5, 
sm ooth , ra th e r p o lish e d : su tu re  scarcely im p re ssed ; peristom e sim p le ; 
apertu re  oval.

A lt. 1.5 millim . ; d iam . maj. .5.
H ah . — Ceylon.

R issoina d e lica tu la , ». sp.
PI. i, figs. 18— 18a.

Shell elongate  fusiform , w hite, whorls 7— 8, scu lp tu red  w ith num erous very 
line  tranverse costae  gradually  d isappearing  on  th e  las t ha lf o f the body whorl 
w hich is finely spirally  s t r ia te ;  su tu re  linear : p eristom e som ew hat varieosely 
th ickened  ; co lum ella  slightly  n o tch ed  below ; ap e rtu re  inversely auriform . 

Alt. 6  m illim .; diam . maj. 2.25. A perture, alt. 1.5 millim. ; d iam  .75. 
Hah.- C elyon.

R isso in a  o sc itan s, 11. sp,
PI. i, figs. T9— 19a.

Shell elongate subcylindrica!, thin, tran sp aren t w hite : whorls 6 —7, very finely 
spirally  s tr ia te ; su tu re  im pressed  ; peristom e slightly  th ic k e n e d ;  apertu re  
b road , d ila ted , ovate  ; co lum ella  descending  som ew hat ob liquely  below utul 
ex tend ing  in to  a callosity w hich reaches th e  lip  above.

Alt. 5 .75 millim . : d iam . maj. r.5 . A perture, alt. 1.5 m illim ; diam . .5. 
l la h .— C eylon.

R issoina (Rissolina) filicosta ta , u. sp.
PI. i, fig. 20.

Shell elongate  pyram idal, w hite, whorls 8 — 9, scu lp tu red  with som ew hat fini ■ 
ob lique  costae  becom ing obso le te  o ti th e  last half o f th e  body-whorl, mid 
finely spirally  s tria te  th roughou t, th e  spiral striae  becom ing  stonger in that 
region w here th e  costae a rc  obsolete ; su tu re  im p iesscd  ; peristom e variros.-lv 
th ickened  ; ap e rtu re  oval ; colum ella n o tch ed  a n d  m uch  tw isted a t the basi-. 

A lt. 5.5 m illim  : d iam . maj. 2. A perture, alt. 2 m illim .; diam . .75. 
l la h .— Ceylon.

R issoina (M orchiella) la n k a en s is , n. sp.
PI. i. fig. 2 1.

Shell elongate  fusiform, yellow ish-w hite; whorls io , th e  first seven coiusi'ly 
scu lp tu red  with spiral lirae  crossed  by transverse grooves, p resen ting  :i headed 
appearance, th e  low er w horls sm oo th  ; su tu re  deeply  im pressed above, liiii-ar 
h e low ; peristom e th ickened  in te rio rly ; colum ella slightly  tmli-lu-d below ; 
ap e rtu re  inversely auriform .

Alt. io .m illim . ;  d iam . m aj. 3.5. A pertu re , a lt. 2 m illim . ; d iam . .75. 
H ah.— Ceylon.

F en ella  p u rp u reoap ica ta , n. sp.
PI. i, fig. 22.

Shell elongate  fusiform , yellowish-white, th e  apical w horls tinged w ith  black ish
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purp le  : w horls io . som ew hat in filled , transversely  costate, th e  costai' lu-nm . 
ing  n m ch  w eaker o n  th e  body whorl a n d  on ly  reach ing  to  th e  periphvi •. 
spirally stria te  giving th e  shell a  cancella ted  appearance  su tu re  im pressed 
c ren u la te : peristom e sim ple ; apertu re  oval.

A lt. 4  millim . ; d iam , maj. 1.25. A perture, alt. .5 
H ah.— Ceylon.

Eulim a ex a sp era ta , i>. sp.
PI. ii, fig. 23.

Shell e lo n g a td y  fusiform , d irty-w hite ; som ew hat pellucid  : whorls ro, sm ooth, 
sh in ing , ra th e r flat, th e  apical w horls slightly c u rv e d ; su tu re  im p ressed ; 
peristom e sim ple ; ap e rtu re  oval.

Alt. 3 millim . ; d iam . maj. 1. A perture , alt. .5 millim . 
l la h .— Ceylon.

Eulim a in d ica , ». sp.
PI. 1, fig. 24.

Shell elongate  fusiform , very  solid, sm oo th , polished , m ilky-white ; whorls 12, 
fla ttened  ; su tu re  im pressed  ; ap e rtu re  oval ; co lum ella  curved.

Alt. 6  millim . ; d iam . maj. 2. A pertu re , alt. 1.5 m illim . ; diam . 5. 
H ob. Ceylon.

P y ra m id e lla  (Oscillai m ira b ilis , n. s p .

PI. ii, lig 25.
Shell elongate  fusiform , thin, dirty-w hite ; whorls 6 — 7, channelled , spirally 
lirate, th e  u p p e r  w horls 1 tearing a th ick , sm oo th , an n u la r sp iral ridge ju s t below 
th e  su tu re  a n d  two coarse spiral lirae below th is r id g e ; su tu re  im pressed : 
ap e rtu re  oval ; p eristom e sim ple, cu rved  inw ards a t  th e  p o in t w here it  reaches 
th e  channelled  po rtion  o f  th e  whorl ; co lum ella  som ew hat a rch ed  a n d  
bearing  a  single plait.

A lt. 4 millim . ;  d iam . maj. r 5. A pertu re , a lt. .5  millim .
H ab.-  C alle , C eylon.

P yram id ella  (Oscilla) suburbana, n. sp.
P I. ii, fig. 26.

Shell elongate fusiform , pale brownish-yellow ; w horls 7- - 8, ra th e r flattened, 
scu lp tu red  with th ree  spiral lirae o n  th e  m idd le  w horls increasing  to  seven 
o n  the. body -w horl; peristom e s im p le ; ap e rtu re  o v a te ; co lum ella  arched  
a n d  expanded  ou tw ards below, bearing a strong  plait above.

A lt. 3.5 millim . ; d iam . maj. 1.5. A perture, a lt ,5 millim,
H ob .— K alpetti { a  su b u rb  o f  C olom bo), Ceylon.

P yram id ella  (Mormula) h u m ilis, n. sp.
1‘1 ii, fig. 27.

S hell elongate fusiform , w hite ; whorls 8 - 9 .  som ew hat coarsely transversely 
costale  an d  spirally s tr ia te  giving th e  shell a  finely cancella ted  appearance  ; 
su tu re  im pressed ; peristom e s im p le ; ap e rtu re  o v a te ; co lum ella  tw isted,

Alt. 4.75 m illim .; diam . maj. 1.5. A perture, alt. .5 millim 
H ah. — Ceylon.
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P yram idella  (A ctaeopyram is) c ey la n ica , n. p
PI. ii, ligs. 2 8 — 28a.

■lull elongate , w hite, th in , tra n sp a re n t : w horls 1 0 — i r ,  ra th e r flattened,
.1 itl|>uired w ith  opaque  coarse  spiral s triae  an d  finely cance lla ted  by very fine 
11.1 ns verse striae  : su tu re  well im p re ssed : peristom e sim p le  ; apertu re  oval, 
i.inew hat elongated ; co lum ella  p la it oblique.

Alt. r o  m illim .; diam , m aj. 2 .25. A perture, a lt. 2 rnillini. ; d iam . 1. 
¿lab. — K andaku lli, C eylon.

P yram id ella  (A ctaeopyram is) sy k e s i, ». sp.
PL ii, fig. 29.

sh e ll elongate, tapering , transparen t w hite : w horls 8 —9, fla ttened , scu lp tu red  
« ¡lii line  spiral g rooves in te rsec ted  by very  fine transverse striae  giving the 
surface o f  th e  shell a n  a lm o st p u n c ta te  ap p e a ra n c e ; su tu re  im pressed ; 
peristom e th in  ; ap e rtu re  e longate  oval : co lum ella  sligh tly  curved.

Alt. 6 m illim . ; d iam . m ai. 1.5. A pertu re , all. (.5  m illim . : d iam . .5. 
H ab.—  Ceylon.

P yram id ella  (A ctaeopyram is) su a v iss im a , ». sp.
PI. ii, fig. 30.

Shell e longate  cylindrical, th in , w hite ; w horls 7, sp irally  s tria te  a n d  can 
cella ted  by very fine transverse  striae  ; su tu re  d eep  ; peristom e sim ple ; 
ap e rtu re  oval.

A lt. 3.5 millim . ; d iam . m aj. 1.25. A perture, alt. .5  millim .
H a b .— K andakulli, C eylon.

T u rb an illa  coen i, » sp.
P I. ii, fig. 31.

Shell elongate , th in , d ir ty -w h ite ; w horls t2 — 13. flattened, closely co s ta te ; 
su tu re  im p ressed ; peristom e s im p le ; ap e rtu re  oval ; co lum ella  straight.

A lt. 5 m illim .; d iam . maj. .75 . A pertu re , a lt. .25 millim.
H ub .— K andakulli, C eylon. /

T urbon illa  s in h ila , ». sp
PI. ii, figs. 32 -32a.

Shell elongate , w hitish ; w horls io ,  costale , th e  costae  o n  th e  last w horl m uch 
liner a n d  m ore num erous than  on  th e  w horls above ; su tu re  well im pressed  ; 
peristom e sim ple  ; ap e rtu re  oval ; co lum ella descend ing  obliquely.

Alt. 3 .75 m illim . ; d iam . maj. t.
H ab .— K andakulli, C eylon.

T urb on illa  (?) p rin cep s. ». sp 
Pi. ii, fig. 33.

S hell e longate  fusiform , b rig h t yellow, o rn am en ted  w ith  a  rich  reddish-brow n 
b a n d  ju s t  below  th e  su tu re , and  appearing  o n  th e  body-w horl well below th e  
p e rip h e ry ; w horls 10— 11, fla ttened , very  finely co sta te  a n d  bearing  traces
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o f m icroscopic sp ira l s tr ia e : su tu re  sca red )’ im p re ssed ; ap e rtu re  auriform  
colum ella fold fairly well developed.

Alt. 8 millim . ; d iam . maj. 2.25. A pertu re , alt. 1.5 millim . : d iam . .7;. 
H ah .— Ceylon.

G ena ziezae, n .  sp.
PI. ii, figs. 34a— 34&

Shell halio to id , oval, polished , yellowish-pink, p a in ted  w ith zigzag flami' 
m arkings and  b lo tch es o f  reddish-brow n, an d  bearing  a  regular line  o f oblong 
dark-brow n b lo tches a t  th e  periphery  ; whorls 3— 4, scu lp tu red  w ith  fine 
rad iating  lines of g row th  a n d  spiral striae  w hich becom e coarser a t th e  base : 
in terio r o f  shell iridescen t, th e  spiral striae  show ing very p lain ly  ; su ture  
shallow ; peristom e sim ple ; colum ella arcua te  ; apertu re  ob long  ovate.

Alt. 9  millim . ; d iam . maj 5. A pertu re , a lt. 5.5 millim . : d iam . 4. 
H ab .— Ceylon.

C allista  (Callocardia) b ir tsi, n. sp.
PI. ii, fig. 35.

Shell ra th e r th in , ovate, w hite, concentrically  scu lp tu red  with fine regular 
striae  ; extrem ities o f um  bones tinged  w ith very pale  p ink  ; an te rio r side p ro 
duced  ; posterior side som ew hat obtuse.

Alt. 28 m illim .; length 34.5. 
l la h .  — C eylon.

C ultellus (Ensiculus) m acu la tu s, n. sp.
PI. ii, fig. 36.

Shell th in , elongated , strongly  cu rved , pale flesh-colour, irregularly  b lo tched  
a n d  sp o tted  w ith w hite, a n d  covered w ith a  th in , brow n, periostracum  ; 
an te rio r m argin ro u n d ed  an d  b en t ou tw ards ; p oste rio r m argin som ew hat 
obtuse.

A lt. n  millim . ; length 48.
H a b .— Ceylon.

G astran a  (M etis) bridgrmani, n. sp.
PI- » , %  3 7 -

Shell w hite, ob long  ovate, scu lp tu red  w ith fine, concen tric , ra th er irregular 
s t r ia e ;  left valve m uch  depressed tow ards th e  cen tre , an terio rly  flexuous; 
right valve less depressed  ; an te rio r side descending  ab rup tly  a t  an  obtuse 
ang le  ; po ste rio r s id e  ra th e r a tten u a ted , rounded , um bones small.

Alt. 25 m illim . ;  leng th  29.5.
H ab .— Ceylon.

A n atin a  sm ith i, o. sp.
PI. ii, fig. 38.

S hell elongate, th in , yellowish-w hite, concentrically  stria ted  with som ew hat 
irregular lines o f grow th ; an te rio r side slightly  a tten u a ted , rounded , gaping ; 
posterio r side rounded , m oderately  gaping.

A lt. 20 m illim . ; leng th  38.
H ab.— Ceylon.
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DIPLOM MATIN A FROM  CEYLON.

By H. B. PKKSTON, F.Z.S.

(Plate ii, figs. 31), 40).

D lp lom m atina  (N ieida) lan k aen sis , n. sp.

PI. ii, fig. 39.

•Shell dextral, pyram idal, som ew hat transparen t, pale  horii c o lo u r ; w horls 8, 
ra th e r coarsely spirally  s tria te  th roughout, th e  p en u ltim ate  whorl being 
narrow er th a n  th e  an tepenu ltim ate  ; su tu re  im pressed  ; um bilicus broad ; 
peristom e con tinuous, slightly  reflexed, reddish-brow n, irregu la r : apertu re  
subcircular.

A lt. 3 m illim . ; d iam  m aj. z . A pertu re , a lt. r  m illim . ; d iam . .75 
H ab.— K in id u n , C eylon.

D lp lom m atin a  (Nieida) d electab ilis , 11. s p .

PI. ii, fig. 41.
Shell dextral, sub-ovate; pa le  h o m  co lo u r; w horls 7, very finely spirally  striate, 
th e  an tepenu ltim ate  w horl m uch inflated, th e  body-w horl ascend ing  gradually  
so  as to  finally cover th e  p en u ltim ate  whorl ju s t b e h in d  th e  peristom e ; su ture  
im pressed  ; um bilicus narrow  ; peristom e con tinuous, th ick , reflexed, reddish- 
brow n, very  irregu la r a n d  p ro jec tin g  above a t th e  p o in t w here it overlaps th e  
penu ltim ate  w horl; apertu re  subc ircu la r ; colum ella stra igh t.

Alt. 2 millim . ; d iam . maj. 1.25. A perture, alt. .5 millim .
H ab. - K in idun , Ceylon.
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E X PL A N A T IO N ' O E  P L A T E S  I an d  II.

Plate I.
Figs. 1 —iá. Tornatina tenuistriata, n, sp.
Fig. 2 Retusa seretidibi ¡isis, 11 sp.
Pig. 3. Clavatula gayloniae, n. sp.
Fig 4- Mangilia maugeri, 11. sp.
Fig. 5. Mangilia (Glyphostoma ) cazioti, 11. sp.
Pig. 0. Mangilia (Glyphostoma) ecolorata, 11. sp.
Fig. 7- Mangilia (Clathurella) carnicolor, ». sp.
Fig. S. Mangilia (Cythara) brn naceli acata, n. sp
Fig 9 - Cancellaria exquisita, 11. sp.
Pig. IO. Columbella (Mitrella)  tnnlUstriata, ri. sp.
Pigs. 7.1 —TAa. Cerithium tomlini, 11. sp.
Figs. 12—12.1. Cerithiopsis abjecta, », sp.
Fig. 73 Cerithiopsis brunneoflavida, n. sp.
Pigs. 14-- 14a. Cerithiopsis orientalis, ». sp.
Fig. 15- Diala polita, n, sp.
Pig. 16. Diala semipellucida, ». sp
Pig. >7. Rissoia pellucida, n. sp.
Pigs. 1 8 --18a. Rissoina delicatula, ». sp.
Pigs. ly—iya. Rissoina oscitans, ». sp.
Fig. 20. Rissoina ( Rissolina) filicostata, 11. sp.
Pig. 21. Rissoina ( Morchiellaj lankaensis, ». -p.
Pig .22. Fenella purpureoapicla, ». sp. 

Plate 11.
Fig. 23. Eulima exasperata, 11. sp.
Fig. 24- Eulima indica, n, sp.
Fig. 25- Pyramidella (Oscilla) mirabilis, ». sp.
Fig. 26. Pyramidella ( Oscilla) suburbana, », sp.
Pig. 27. Pyramidella (Mormula! humilis, ». sp.
Pigs. 28--28.1. Pyramidella (Actaeopyramis1 ceylanica, 1
Fig. 29. Pyramidella I Actaeopyramis) sykesi, 11. a¡
Fig. 30. Pyramidella (  Actaeopyramis) snavissima,
Pig. 31. Turbonilla coeni, 11. sp.
Figs. 32--32.1. Turbonilla siuliila, ».sp.
Fig. 33- Turbonilla (?) princeps, n.,sp.
Pigs. 34a —34c1. Gena ziczac, 11. sp.
Fig 35- Callista ( Callocardia )  birlsi, ». sp.
Fig. 36- Cultellus ( Ensiculus) maculatus, ». sp.
Fig. 37- Gastrana (Metis) bridgmani, n. sp.
Fig. 38- A nntm a smithi, 11.' sp.
Pig. 39- Diphmnialina (Micida) lankaensis, ». sp
Fig. 40. Diplommatina (Micida) delectabilis, ».sp.



D E S C R IP T IO N  O F  N IN E  N E W  S P E C IE S  O F  HELICOID 
LAND SHELLS.

B y  G . K . G U D E , F .Z .S .
(P la ie s  iii 8 c  iv.)

W íl (ín th e  first po rtion  o f  P r . J .  C . C ox’s co llec tion  o f  Shells cam e under 
th e  ham m er la s t year, M r. E . R . Sykes acq u ired  in tu r  a lia  a b o u t 50 boxes 
o f  sm all lle lico ids. (m ostly  from  P o lynesia) w hich h e  k ind ly  en tru sted  to  m e 
for exam ination . T h e  m ajority  p e rta in  to  know n species, blit six ap p ea r to  
b e  undescribed , a n d  an o th e r u n deseribed  species was found, with a  nu m b er 
o f  Hadis/'-.* hwhmlU , a cqu ired  by m yself from  th e  sam e source.

I avail m yself o f  th e  opp o rtu n ity  afforded  by th e  pu b lica tion  o f  descrip 
tio n s o f  these  new  species to  describe  a lso  (1 ) a  Chlorites from  Arii, o f  which 
a  single specim en was recen tly  se n t to  m e  by M iss L in te r  fo r identification , 
a n d  w hich differs from  any  species as yet know n ; an d  (2 ) a  new  Plertnf-m/ii.» 
from  Ja v a  received from  M r. G errard . M oreover, tw o species o f  Hat h a ir  a 
d escribed  by m e in th is Jo u rn a l (vol. xi, p . 93) a re  likewise figured. W hen 
describ ing  th e se  species T unfo rtuna te ly  overlooked th e  fac t th a t o n e  o f  them  
(C . eluran/ji) had already  b een  pub lished  by D r. K o b c lt in  R ossm aessler 
Iconographie , N ew  Series (1893), V I. p .75 , pi. 169, fig. 108Ó.

S íta la  pudica, n .  sp .

PI. iii, figs. 3a— 3b.
Shell perforate, cono id , sm ooth , a  little  shining, pe llucid , th in , co rneous ; 
sp ire  convex, su tu re  im pressed , apex ob tu se  ; w horls 4, a  little  convex, 
increasing  slowly ; last w horl n o t descend ing  in fron t, angulate.d a t the 
periphery , tu m id  below. A p ertu re  scarcely  oblique, ro und ly  lu n a te  ; peristom e 
th in , stra igh t, acu te  ; m argins d is tan t, co lum ellar m arg in  slightly  d ila ted  and  
overhanging  th e  narrow  perforation  of th e  um bilicus.

D iam . 2 millim . ; alt. 1.5.
H ah .— C ape  B yron, B yron Bay, New S ou th  W ales.
T y p e  in  M r. Sykes’ collection.
A llied to  S íta la  sublim is, H edley , w hich, how ever is m ore ro u n d ed  at the 

periphery , i t  a lso  resem bles S. *f<irl-e>, B rug., b u t th a t species is m ore 
scu lp tu red  above. Several shells w ere found to  con ta in  a  n u m b er o f  young.

T h a la ss ia  cook en sis , n .  sp ,

PI. iii, figs. 4a— 4b.
Shell u miri Ii caled , conoid , finely stria ted , sm o o th er a n d  sh in ing  below, pellucid, 
pale  corneous, sp ire  depressed , su tu re  m argined, apex  ob tuse . W horls 5, 
convex, increasing slowly, las t whorl n o t descend ing  in  front, slightly flattened 
below, rounded  at. th e  periphery . A pertu re  oblique, sem iluna te  ; peristom e 
th in , stra igh t, acu te  : m argins approach ing , u p p er a n d  o u te r arcuate , cnitmi- 
e lla r ascending, slightly d ila ted  over th e  m oderate  um bilicus.

D iam . 4.5 m illim .; a lt. 2.5.
Hab. -  A itu take, C ooks is lands. (G arrett).
T ype  in  M r. Sykes’ collection.
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T h a la ss ia  oyrtoeh ila , n. sp.
PI. ¡¡i, figs. 2a— 2b.

S hell um bilicate, depressed, conoid , very finely arcuate!)' stria ted , d enscb  
covered  b y  excessively m inu te  spiral lines, giving th e  shell a  silky lustre, a 
little  m ore sh in ing  below , am b e r coloured. Sp ire  depressed , su tu re  m argined, 
apex  ob tuse . W horls 4 —4J,, a  little  convex, increasing  slowly and  regularly 
a t first, th e  las t ra th e r  suddenly , and  d ila ted  a t  th e  m ou th , no t descend ing  in 
front, ro u n d ed  a t  th e  periphery , convex below, sw elling tow ards th e  m outh . 
A p ertu re  a  little  ob lique , roundly  luna te , m arg ins app roach ing  ; peristom e 
th in , straight, acu te , co lum ellar m argin  a rcuate , d ilated , slightly overhanging 
th e  m oderate  umbilicus-.

D iam  maj. 9 m illim ., vnin. 7.5 ; alt. 5.5.
l la h .— L ong "Reef, S ou th  A ustralia.
W ith  B adisfes bednalli. T y p e  in  m y collection.
A llied to  Thalassia  v illa r in, Pfr., b u t m ore elevated , m ore rounded  a t the 

periphery  a n d  m ore sw ollen a t  th e  base.
T roeh on an in a  sy k e s i, n. sp.

PI. iv, figs. 7a— 7b.
Shell im perforate, finely stria ted , sm ooth , sh in ing , pale, m ore o r  less radiately 
streaked  transversely  and  covered  above with crow ded spiral opaque  cream y 
lines which becom e sparser a n d  darker below. Spire cofivex, su tu re  linear 
becom ing c renu la te  a t th e  las t whorl, apex obtuse. W horis 5, flattened, in
creasing slowly a n d  regularly, last w horl n o t descending  in  front, bluntly- 
keeled  a t th e  periphery , convex below, excavated  a t  the um bilical region. 
A pertu re  a  little  oblique, securifoi m  ; m argins d is tan t ; peristom e th in  stra igh t 
acu te , colum ellar a lm o st vertical, th ickened , slightly  d ilated , white.

D iam . m aj. 8 .5  m illim ., m in o r 8 ;  alt, 6.
H ah .— M arquesas. (G arre tt 1879).
T y p e  in  M r. Sykes’ collection.
A llied to  T. subnitida, P fr., a n d  cham issoi, Pfr., b u t m ore elevated  in 

th e  spire th a n  e ith e r  T h e  keeled  periphery  an d  th e  vertical colum ellar 
m argin fu rth er sep a ra te  it  from  T. chamissoi.

C haropa lifu a n a , n . sp .
■ PI. iv, figs. 6 a — 6c.

S hell um bilicated , d iscoid, finely ribbed , fuscous, opaque,so lid , spire flattened, 
su tu re  ra ther deep. W horls 5, increasing slowly, convex above, rounded  a t 
th e  periphery , tu m id  below, ob tusely  angu la ted  ro u n d  th e  w ide um bilicus. 
A pertu re  scarcely  ob lique , su b ro tu n d a te , m arg ins approach ing  ; peristom e 
straight, acu te , sinuous ; u p p e r m argin  a rcuate , co lum ellar reced ing  over th e  
um bilicus, n o t d ila ted .

D iam . 3.5 m illim .; a lt. 1.5.
H ah.— Lifu, L oyalty  group.
T ype  in  M. Sykes’ collection.
A llied  to  C. vetula , Gass., b u t it possesses a  w ider um bilicus,
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C haropa och racea , n. sp.

PI. iv, figs. 8 a— 3 c.
■•■Ih'II um hilicated , lenticular, finely ribbed , pale  ochrcous, opaque, ra th er thin. 
W horls 4%, convex above, s u b a n g u la ta  a t th e  periphery, ro u n d ed  below, spire 
iln ttened, su tu re  channelled . A pertu re  a  little  oblique, subauricu la te , m argins 
approach ing  ; peristom e straight, acu te  ; u p p er m argin a  little  inflected, eo lun i
ni lar arcuate , slightly d ila ted  ; um bilicus perspective.

D iam . 2.5 m illim .; alt, 8.
Hab. A rtillery Poin t, N ew  C aledonia.
T y p e  in Mr. Sykes’ collection.

E ndodonta ( ¡h iu n  atodoni q u adrid ens, n. sp.
PI. iv, figs. 9 a— yd.

Shell um bilicate, len ticu lar, fulvous corneous, finely stria ted , th in , trans
lucent. Sp ire  depressed, su tu re  d e e p , apex  obtuse. W horls 4, convex, 
rou nded  a t  th e  periphery, last whorl n o t d escend ing  in  fron t. A perture 
scarcely oblique, sem ilunata, m argins convergent, un ited  b y  a  th in  callus : 
peristom e scarcely th ickened , colum ellar m argin sligh tly  d ila ted . W ithin th e  
ap e rtu re  occur on th e  parietal wall two slender en tering  lam ellae, a t first 
parallel, b u t becom ing anteriorly  e levated  and  d ivergen t ; on  th e  parie tal wall 
n ear th e  peristom e four den tic les : two on th e  o u te r m argin, th e  first th in  and  
conical, th e  second  flattened sem icircular, parallel w ith th e  peristom e ; one 
on th e  basal m argin, th in , con ica l ; one  o n  th e  co lum ellar m arg in , flattened 
sem icircular an d  a lso  parallel with th e  porisiom e. U m b ilicu s  m oderate , 
show ing th ree-quarters o f  th e  p en u ltim ate  whorl.

D iam . t . 5. m illim . : a ll 0.5.
H ab .— A rtillery P o in t, N ew  C aledonia.
T y p e  in  M r. Sykes’ collection.
T h e  n ea res t ally  is  E . derbedana, C rosse, b u t th a t species h as one  broad 

to o th  o n  th e  co lum ellar m argin  an d  fo u r conical den tic les  o n  th e  basal a n d  
o u te r margins.

C hloritis lin tera e , n. sp.
PI. iii, figs. 5a—  5d.

S hell widely um bilicate, dark  rufous above, ligh ter below. Spire  plain, apex 
sunken , su tu re  channelled . W horls q f , th e  first 2;  ̂ increasing  slowly, th e  
last w idening ra th er suddenly  an d  slightly  d ila ted  ¿it th e  m outh , obscurely 
angu la ted  above, tu m id  below , obscurely  angu la ted  ro u n d  th e  latter 
h a lf  o f th e  w ide um bilicus, w hich is steep ly  sloping n ear th e  m outh  ; finely 
stria ted  u n d er a  deciduous cuticle, densely covered with sh o r t stiff bristles, 
a rranged  in  quincunx. L a s t w horl deeply descending  in  fron t. A perture 
sem iquad ra te  ; peristom e th ickened  an d  reflexed, m argins slightly  convergent 
a n d  u n ited  by  a th in  callus ; u p p er m arg in  angularly  cu rved , fuscous, ascen d 
ing shortly  a t first, th e n  descending , o u te r m arg in  a lso  fuscous, rounded  ; 
co lum ellar w hitish, straight, d ila ted  and  slightly  overhanging the um bilicus.
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Diam. maj. 30 m illim .: min. 2 4 ; ali ry .
11(d). —Arii.

T ype  in  Miss L in te r’s  collection.
T h is  new  species is-allied to  0 . ¡/ino leontorftk/^ T app ., b u t it. is h i«bei 

in th e  axis, th e  ap e rtu re  is  less d ila ted  transversely, th e  las t whorl descend:, 
m ore deeply ,;-and  th e  um bilicus is considerab ly  wider. T h e  absence  ol 
spiral grooves, a n d  th e  angu la ted  su tu ra l ch an n e l iu tth e r  d is tingu ishes it. 
from  that species. T h e  row s ui’ bristles a re  a lso  p laced  a t  a  d ifferent angle. 
F igures 5a— 5c exh ib it th e  shell in th ree d ifferent positions, while ligure sd  
show s th e  periostracum  enlarged.

P leeto trop ls -leucoeh lla , n. sp.
PI. iii, figs. i a  — so.

Shell um hilicated , depressed  conoid, ra th e r th in , dull corneous, becom ing 
w hitish n e a r th e  m o u th  a n d  below  ; finely stria ted  a n d  decu ssa ted  with 
crow ded wavy spiral s triae  u n d e r a deciduous cuticle, w hich is densely covered 
with transverse  row s o f  e longated  raised  scales. Spire conoid , su tu re  im 
pressed , apex ob tuse . W horls 5] 5], convex above, tum id  below ; th e  last
a little  d ila ted  tow ards th e  m outh  and  shortly  d escend ing  in  front, obtusely  
angu la ted  a í  th e  periphery  and  ro u n d  th e  w idely perspective um bilicus. 
A pertu re  subcircu lar, ob lique , m argins co n v erg en t; peristom e w hite, polished, 
th ickened  a n d  reflected  ; colum ellar m argin  d ila ted , slightly  overhanging the 
um bilicus.

D iam . maj. 16 m illim ., m inor 1 3 .5 ; alt. 8.3.
H ab .— Java.
T ype  in  m y collection.
ín  shape  th e  p resen t species resem bles P . sum atrana, M art., b u t th a t 

shell is m uch  sm aller, h as  an  acu te ly  keeled  periphery  a n d  exceedingly 
m inu te  scales. F ro m  P . rota toria , B usch., i t  differs by th e  m ore depressed  
spirt:, m ore ro u n d ed  periphery , m ore reflected peristom e and  by the um bilicus 
being m ore w idened n e a r  th e  m outh , show ing m ore o f the penu ltim ate  whorl. 
A second specim en  is darker th an  t\ie  ty p e  a n d  m easures : diam . maj. 17.5, 
m in. 15 : ali. 9.5 millim .

EX PI-A NATION’ OF ELATES 111 & IV.
I'late iii. '

Figs. iá , ic. I’lectotiupis ¡encachila, n. sp.
Figs. 2a. ab. Thalassia cyrlochiJa, 11. sp.
Figs. 3a, 3b. Situla pudica, n sp.
Figs. 4a, 4h. Thalassia cookensis, n. sp.
Figs. -5<t. Cidaritis linttsrac, it. sp.

P ia le  iv .
Figs. 6 .—(ic. Charopa lifuana, n. sp,
Fig-e 7<t, 7b. Trochonauina sykesi, tt. sp.
Figs. 81—8c. Charopa ochracea. 11. sp.
Figs. <>t—91I. F.iuioitonla tThaumatodon) quadrillais, n. sp.
Figs. 10a—roc Cathaica hermanni, (Mlldff.j, Glide.
Figs. n a —11c Cathaica sluranyana  (Rolle), Kob.
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N O TE ON A VARIETY O F  PA LU D ESTR IN A  JEN KIN SI,
E. A. SMITH.
By Ii. OVERTON,

S u tto n  C o ld fie ld .

T  h e  s h e l l  h ere  figured was co llected  by m e som e short tim e  ago with 
o th er specim ens of P . jenk in si, E . A. S m ith , m any o f w hich o f were the 
keeled  form, from  th e  canal a t  M uckley C orner, n ear Wall, Staffordshire.

As will b e  seen from  th e  figures th e re  are  a n u m b er o f  m inu te  spikes 
irregularly  distri m ted a ro u n d  th e  keel o f  th e  d ifferent whorls, [n  si/,c and 
practically  in  a ll th e  o th e r  ch arac te rs  th e  shell is  typical.

If n o  such variety  has h ith e rto  b een  described  I  w ould  suggest the 
nam e aculeata, var. nov.

T am  m ore in terested , how ever, in  learn ing  som eth ing  as to  the probab le  
cause which gave rise to  th is very strik in g  peculiarity , an d  shou ld  esteem  the 
op in ion  o f  o ther" M alacologists w ho a re  in terested  in  th e  m em bers o f  this 
genus.

Paludestrina jenkinsi, E. A. Smitii.
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N O TE S.
Names O f Ammonites. — Several preoccupied generic names have lately been 

proposed for ammonites, as follows :—
(i.) Platytes, Mojsisovics, Abb. Geol. Keichsanst., vi, Abtli. i ,  p. 332, not o( Gueneé, 

1845 i this may be called Protoplatyles, type f .  neglectus (Platytes neglectus, Mojs.).
(2.) Canavarii1, Backman, Emend. Ammonite Noinencl., 1902, not oí Oppenheim, 

1899 : this has been changed by Cossmann lo Canavariccras.
(3.) Walkeria, Buckman, I.e., not of Desvoidy, 1863, etc.
(4.) Braunsia, Buckman, I.e., not of Kriechbaumer, 1894.
(5.) Deilocerus, Buckman, i.e., not of Hyatt, 1894.

T . D . A. C o c k e r e l l .

C U R R E N T  LITERATU RE.

PllsbFy, H. A .—Manual of Conchology, ser. ii, vol. xvii (pt. 66), pp. 65—112, 
pis. 11—23. Philadelphia : Academy of Natural Sciences.
Continuing the account of the genus Achatina, Lamarck, the sub-genus l.eplocaia, 

Anocy, is' dealt with, also the genera Codililoma, Fer., Pilsbry, and Arc hacha lina 
(Alb.), Pilsbry.
Fleure, H. J .—On the Evolution of Topographical Relations among the Docoglossa. 

Trans. Linn. Soc. Lond., T 904, vol. ix, pp. 2 6 9 — 2 9 0 , pis. 15—17.
The affinities of the Docoglossa are difficult to trace 011 account of the antiquity of 

the group. Dr. Fleure, however, after a  valuable study of the group, comes to the 
conclusion that we are only justified in hinting that they and the Bcllerophontacea are 
two of the earliest off-shoots from the Gastropod slem.

In this paper the common ancestor of the Prosobraneh Gastropods ; the foot and 
edge of shell, visceral hump, branchial cavity and heart, and consolidation of the 
visceral mass in the Docoglossa are discussed, and a valuable summary of Docoglossan 
evolution and affinities given.
Fleure, H. J ,—Zur Anatomie und Ebylogenie von Haliotis. Jena. Zeitschr., 1904, 

Bd. xxxix, pp, 245—322, Tfn. ix—xiv.
Sim roth , H.—Ueber die von H errn Dr. Mrázek in Montenegro gessainmelten 

Nacktschnecken unter Hinzunahme verwandten Materials. Sitzber. Gesell, 
naturwiss. Prag, 1904, No. 26, pp, J — 25, i  Tf.
The new species, are ; Lim ax corcyrensis, L. mrazeki, and Agriolimax attemsi. 

Murdoch, R.—On the Anatomy of Paryphanfa fumosa, Tcnison-Woods. Trans. 
N. Z. Inst., 1904, vol. xxxvi, pp. 156—içr, pi. vi.
The specimen upon which the author worked was collected at Mount Farrell, 

north-west Tasmania, and is one of the rarest members of the genus. Its general 
anatomy does not appear to present any important differences, except in the form of 
attachment of the buccal-mass retractor.
N ierstrasz, H. F-—Die Chitonen der Siboga-Expedition. Siboga-Expeditie, Monog. 

xlviii, 1905, pp. I—114, Tfn. i—viii.
Dr. Nierstrasz in describing the Chitons of this Expedition has confined himself 

tu the systematic side, and a description of the morphology of the shell. That the 
work is well done the author’s name is a  sufficient guarantee.
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I lie new genera, species, etc., are : 
Lepidopleurus giganteus. 
Lepidopleurus simplex. 
Lepidopleurus rissoi. 
Lepidopleurus lineatus. 
Lepiitopleurus planus.
L. (Pilsbryella, n. seel.) setiger. 
Ischnochiton variegatus. 
Callochiton sulcatus. 
Callistochiton carpenteri. 
Craspedoch i tan tesselatus,

Chiton speciosus. 
C ldhn imbricatus. 
Chiton reticulatus. 
Tonicia sowerbyi. 
Tonicia variegata.

■Acanthochites intermedius.
A . (Notoplax) rubromaculatus. 
A. {Notoplax) unicus.
A . 1Loboplax) holosericeus.
A . {Cryptoconchus) burrowi.

Squamophora oviformis, gen. et sp. nov. Tonicia reticulata.
Leptoplax varius. 
Acanthochites biformis.

Tonicia tydemani.
Squamopleura imitator, gen. et sp..nov.

.Suter, H e n ry .—New Land-Sliclls from New Zealand. Proc. Maiae. Soc. Loud., 
T904, vol. vi, pp. 355—157, figs, 1—6,
The new species are Rhytida duplicata, and Evdodonta (Charopa) transenna. A 

••mistral specimen of Laoma moellcndorfji is also recorded, and a new sub-spccics 
I tepida)  of Realia inrricidata, Pfr.

D autzenbergi, P h .— Observation sur le  genra Vaucheria, Pallary. Bull. Soc. Zool. 
Prance, 1904, t. xxix, p. 211.
According to M, Bnvay the shell for which M.-Pallary constituted the new genus 

I 'a licheri a, is Only a calcareous plate, the terguin, of the Cirri pede Pollicipes 
■ -¡niucopia, Leach.

J en sen , Ad. S. —Studier over nordiske Mollusker. iii. Tellina (Macoma). N.H. 
Vidensk, Mcddel. Kbhvn., 1905, pp. 21—52, T. 1.

J en sen , Ad. S.—Pecten frigidus, nomen Pecteni profundorum maris polaris incolae 
novum datum. Ibid., 1904, pp. 305—311, 2 figs.

W ilson , E. B.—Experimental Studies in Germinal Localization, ¡i. Experiments 
the Cleavage-Mosaic in Patella and Dentalium. Joani, exper. Zool., 1904, vol. i, 
pp. 197—263, 118 figs.

G laser, 0 . C.—Excretory Activities in the Nuclei of Gastropod Embryos. Amer. 
Nat., 3904, vol. 38, pp. 513—519, 2 figs.

B a k e r , F. c .—Spire Variation in Pyramidula alternata. Ibid., pp. 661—668, 4 figs.

J en sen , C. A. & Sei), C.—Beiträge der Molluskenfauiia Dänemarks. Nachr. Deutsch. 
Malak. Gesell., 1904, pp. 317—123.

C astee l, D. B .—The Cell-Lineagc and Early Larva! Development of Fiona marina, 
a  midi branch) Mollusk. Proc, Ae. Nat. Sei. Philad., 1904, vol. lvi, pp. 325—405,
p lS .  X.xi— XXXV.

G uliek , A —The Fossil I.and Shells of Bermuda. Ibid., pp. 406—425, pi. xxxvi.

P ilsb ry , H. A. & V anatta, E. G.— On certain Rhachiglossate Gastropoda eliminated 
from the AqniUidae. Ibid., pp. 591—595, figs. 1—5.

P ilsb ry , H. A — New Japanese Marine Mollusca : Pelecypoda. Ibid., pp. 550—563, 
pis. xxxix—xli.
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D au tzen bergi P h . e t  B avay. A.—Description d im Amussium  nouveau dragué par 
le Siboga dans la mer de Celebes. Journ. de Conch yl., 1904. vol. lii, pp. 207—211, 
fig.

D au tzenbergi p h .—Variations et cas teratologiqueschez le Murex brandaris, Linné, 
Ibid., pp. 285—287, pi. viii.

C ockerell, T. D. A.—Note on the Nomenclature of the Snails usually called Pupa.
Naut., 1905, vol. xviii, pp. 103, 104.

P ilsb ry , H. A.—Notes on the Nomenclature oi Pupillidae, Ibid., pp. 105—107. -

P itsb ry , H e n ry  A.—New ÇUuisiUiâac of the Japanese Empire.—x. Proc. Ac. l^ft. 
Sei. Philad., 1904, pp. 800—838, pis, lii—Ivii.

In this, the tenth article upon Japanese Clausiliidac Dr. Pilsbry describes a series 
of specialised forms from the Ryukyu Islands and Satsuma and its islands. As a 
w ho'e they are  m ore specialised than those of either China or Japan, and bear out the 
proposition the author has elsewhere advanced, that insular faunas age more rapidly 
than those of larger o r continental areas.

There arc six new sections described, twenty-four new species, nine sub-species, 
and one variety.

E D IT O R ’S  N O TE S.
During the year 1905 the science of Malacology' has been robbed of two 

distinguished students in the persons oi Dr. Eduard von Martens, of Berlin, and D. F. 
Heynemann, of Frankfort on Main. Scarcely had the New Year entered than we re
ceived the sad news of the death of Professor G. B. Howes, a  past President of 
the London Malacologicnl Society.

There arc few zoologists who have not at some time or other sought Professor 
Howes’ aid or advice, and his removal will leave a blank which will not easily be filled.
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D E S C R IPT IO N  O F  A N E W  FLAM M ULIN A FRO M  
N E W  ZEALAND.

By HENRY SUTER.
(Plate v.)

F lam m ulina  (T h a lassoh ellx ) la in g i, n. sp.

PI. V, figs. i — 8.

S hell (figs. T— 3) globosely depressed , sem itransparen t, sm oo th , im perforate, 
w ith very  fine d o s e  se t lines o f grow th, w hich a re  c ro ssed  by. num erous 
m icroscopic sp ira l lirae, m ore d is tinc tly  v isib le on  th e  base. T h e  co lou r is 
rufous-horny, w hitish ro u n d  th e  um bilical region. T h e  ep iderm is is thin, 
slightly shin ing . Sp ire  b u t  little  elevated , conoidal ; th e  pullus consists o f  
l í ,  o b tu se  w horls, w hich  a re  very  faintly  rad ia tc ly  s tria te , a n d  show  ind is
tin c t m icroscopic spiral lines. W horls 4 , th e  las t rap id ly  increasing, they  a re  
flatly convex, b roadly  ro u n d ed  a t  th e  periphery  a n d  sligh tly  im pressed in 
th e  cen tre  o f th e  base. S u tu re  im pressed . A pertu re  ob lique , broadly 
lunately  oval. P eristom e sim ple, straight, o u te r  lip  ro u n d ed , basal m argin 
a n d  inner lip  slightly  a rched , th e  la t te r  is strongly  ca llous ab o v e  a n d  refiexed 
over th e  um bilical region, a  b ro a d  th in  callus un ites th e  converging m argins. 
T h e re  is  n o  um bilicus, n o t even in th e  young stage.

D iam . maj. 14, min. 11.5 ; h e igh t 9  m illim .
H ah .— O n e a d u lt specim en, con ta in ing  th e  an im al, a n d  a  young 

em p ty  shell w ere found  o n  L ongw ood R ange h ear O tau lau , S ou th land , N ew  
Z ealand , an d  kind ly  p resen ted  to  m e by M r. R ob. M . 5,aing, M .A ., B.Sc., 
of C hris tchurch , a n d  1 h ave  m uch p leasure in  un iting  his nam e w ith th e  
species.

T y p e  in  m y collection.
T h is  very han d so m e shell is m ost nearly  a llied  to  o\ix F lam m ulina  (s. t t r . )  

romprumivoluta, R eeve, an d  a lso  to  F. (Thalaaxohelix) fo rd e i, B razier, from  
T asm an ia , b o th  o f  w hich, how ever, a re  a b o u t on e -th ird  sm aller. I t  is

J o U k k .  o f  M a l  ac . ,  1 9 0 5 ,  v o l .  x i i ,  N o .  2 .
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th e  only  im perfo ra te  species o f the sub-genus Thahisxohelix I  know. T in  
an im al is o f a  yellowish brow n colour, w ith a  b lack  b a n d  a n d  spo ts  on the 
m antle, d istinctly  visible th rough  th e  shell o n  its periphery. T h e  caudal 
p o re  (F ig . 4 )  is very d is tin c t in th is species, an d  is su rrounded  by a  num ber 
o f  round ish  papillae. T h e  jaw  (Fig. 5) is a rcuate , th in  an d  fragile, com  
posed o f  exceedingly  fine vertical lam ellae. T h e  radu la  (Fig. 6) is tongue
shaped , com posed  o f  m any, a b o u t 100, transverse  row s of tee th  w hich have  
th e  fo rm ula  2S — 7— x— 7 — 28. T h e  rh ach id ian  to o th  has a  m esocone ex
tend ing  a little  bevond  th e  base, a n d  two m inu te  ectocones. T h e  lateral 
tee th  a re  very sim ilar to  th e  rhach id ian  ; th e  transition  tee th  show  th e  
en to co n e  an d  m esocone fused  together in to  o n e , a  sm all ectocone being 
left. T h e  m arginals have apparen tly  only  th e  m esocone left, an d  th ere  is 
on  m ost tee th  a  m inu te  ectocone presen t, w hich som etim es is sp lit u p  in to  
two. T h is  d en titio n  is th a t characteristic  o f  th e  sub-genus Thalattsohelie, 
in  w hich, how ever, th e  ectocones o f  th e  rhach id ian  too th  are  m ostly obsolete 
a n d  the m arginals w ith a  m esocone only.

T h e  digestive a n d  reproductive  organs (F igs. 7— 8) a re  those  we usually 
find in  F lam m ulina , E ntio tionfa  a n d  L aom a. T h e  salivary g lands a re  fused 
together an d  the stom ach  is ra th e r large. T h e  vas deferens en ters the 
d is ta l en d  of th e  pen is  sac exactly  a t  th e  p lace  w here th e  re trac to r m uscle 
i s  affixed ; th e  p en is  is covered w ith  rugosities o f  irregular shape.

b.c. Buccal mass.

R e f e r e n c e  L e t t e r s .

r.s. Reccptaculum seminis.
di. 0 . Digestive gland. s.d. Salivary duct.
ini. Intestine. s. gl. Salivary gland.
p. Penis. St . ■Stomach.
r. Rectum. v.d. Vas deferens.
r.m. Retractor muscle.

EXPLANATION O F PLATE V. 

Fig's, i, 3, Shell of Flammulina laingi, n. sp.
Fig. 4. Caudal pore, magnified.
Fig. 5, Jaw, greatly magnified.
Fig. 6. Teelh of Radula, x 240.
Fig. 7. Digestive organs, magnified.
Fig. 8. Reproductive organs (part only), magnified.
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ON CHLORITIS (AUSTROCHLORITIS! PELODES,

PFR., AND PSEUDO PRUNU M , PILS.
BY H U G H  C . F U L T O N .

In  Y ol. viii, p. 271, pi. 55, figs. 13 — 15. o f  th e  “ M annai n f 
C oncliology,” D r. P ilsbry  describes and  gives th e  n am e  oí pse.udopntnn>tt to  
th e  fo rm  identified by au th o rs  a s  prunum , l 'e r . ,  w hich form  is, n o  doub t, 
a s  P ilsbry  suggests, a  species o f  Badiafes. A fte r th e  descrip tion  I 'ih h ry  
a d d s  a  n o te  :— 'T h is  form  m igh t b e  referred  to  H . pelodes Pfr., w ere il nui 
fo r th e  fac t th a t  th e  co lou r and  m easurem en ts g iven by Pfeiffer sio not 
co rrespond  w ith it.’’

H av ing  exam ined  th e  ty p e  specim en o f  H . pelodes in th e  British 
M useum , I  h av e  n o  hesita tion  in saying th a t it  is  th e  sam e form  a» 
pseudoplanum , Pils.

W ith  regard to  th e  m easurem ents, th e  species varies, som e specim ens 
being  m ore g lobular th a n  o thers, an d  as to  colour, I can  q u ite  unrierstiinri 
som e describ ing  th e  shell as reddish-brow n, (Pfeiffer p u ts  it  “  ru b c l lo-fi men") 
o r  as light-brow n, as P ilsbry  pu ts it, o thers  m igh t te rm  it a  d irty-w hite coloni

ON DRYMAEUS EURYOSTOMUS, PHIL., AND 
HAMADRYAS, PHIL.

B y  H U G H  C . F U L T O N .

T h e  B ritish M useum  has recen tly  acq u ired  a  fine series o f  specimen«! 
from  C hancham ayo , P eru , which show  th a t th e  ab o v e  species a re  011c and  
th e  sam e.

D . euryostomus differs only  in  co loration  from  ham adryas, th e  (iii niei 
being o f  a  uniform  cream y-w hite colour, w hilst ham adryas  has ih r  sunn- 
g ro u n d  colour, b u t is o rn am en ted  w ith irregu lar brow n stripes. Judg ing  Imm 
th e  series in th e  B ritish  M useum , th is species varies g reatly  in colt 11 alinii, 
m u ch  in th e  sam e way a s  memibielinus, C  r., a n d  ror/nata, P ils. M r I'hlgui 
A . Sm ith, I .S .O ., a n d  M r, S. I, D a  C o sta  a lso  agree as to  th e  ¡dentilv ul 
th e  tw o form s in  question . B o th  w ere described  in  th e  M alak lilull , 
1867, xiv. p  68., b u t th e  n am e  euryostomus ap p ears  first o n  th e  page.



DESCRIPTIONS OF NEW SPECIES OF PAPUINA,

PLANISPIRA (CRIST1GIBBA', STROPHOCHEfLUS 

(BORUS), AND DRYMAEUS.

B Y  H U G H  C . F U L T O N .

(Plate vi.t 

P ap u in a  liliu m , ». sp.

PL vi, fig. 4.

=  xanthochila  var. C ox  : P .Z .S., 1873, p . 567, pi. 48, fig. j ;  T ryon ’s 
M an. o f  C oncii., vol. vil, p . 15, pi. 9, fig. 69.

T h is  shell, a lthough  ¡t b éa is  a  general resem blance  to  xanthochila , Pfr., is 
q u ite  d is tinc t. I t  differs from  that species in  th e  follow ing respects : —it 
has o n e  w horl less (5!,), th e  w hole shell is b ro ad er in  p ropo rtion  to  its 
heigh t, th e  peristom e is  pu re  w hite, m uch m ore  w idely expanded , a n d  is 
strongly  sco red  o r  c ren u la ted  behind.

M aj. d iam . 3 t ,  a lt. 42 millim .
B a h .— S olom on Islands, (ex  coli. D r. J .  C . Cox).

P apu in a  (D endrotroehus) p u m ila , n. sp.

PI. vi, fig. 5

Shell trochiform . im perfo ra te , ra th e r th in  covered  w ith  a  slight yellowish- 
g reen epiderm is, w hite b en ea th  su tu re  th read -m arg ined  ; w horls 5, convex, 
th e  last acu te ly  carin a ted  a t  th e  periphery, sw ollen an d  then  constric ted  ju s t 
before its te rm ina tion , n o t descend ing  ; ap e rtu re  sub-ovate, glassy-white 
w ith in  : peristom e very  ob lique , th in  an d  scarcely  expanded  a t righ t m argin, 
bu t som ew hat th ick en ed  a n d  expanded  a t th e  basal po rtion , slightly  d ecreas
ing  in  w id th  tow ards p o in t o f  insertion .

Maj. d iam . 13, a lt  9  millim.
. H ah. — New Ireland .

I n  its  general character, especially  in  hav ing  th e  constric tion  a t  rear 
o f  apertu re , sim ilar to  pyx is , H inds, b u t q u ite  d is tin c t b y  its d ifferen t form 
(p y x is  be ing  a lm o st a s  h igh  as it is broad), its la rger size and  non-descending 
las t whorl.
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P apu in a  su p rap ieta , n. sp.

PL vi, fig, 7.

Shell m odera te ly  solid , im perfo ra te , b road ly  trochoid , w h itish  above, the 
u p p e r  surface of last w horl greenish-yellow , irregu larly  covered  with a  m ottled  
dark-brow n som ew hat deciduous periostracum , th e  tinder-side being o f  a 
greenish-yellow  co lou r sharp ly  sep ara ted  a t  th e  periphery  by a  narrow  w hite 
b an d  w hich  is c o n tin u ed  above a t th e  su tu re  o f  th e  las t whorl, ra th e r sharpiy 
carinaced a t  periphery  o f  I ody w horl ; w horls 5^, m oderately  convex, regu la r
ly increasing, sm oo th  excep t fo r th e  som ew hat co n -p ic  nous lines o f  grow th, 
o n  th e  under-side of th e  las t w horl th ere  a re  traces o f  im pressed  spiral lines ; 
ap e rtu re  very ob lique , w hite w ith in  ; p eristom e ra th e r b road ly  expanded  and  
slightly  reflected, le ad e n  w hitish colour, descend ing  som ew hat a t  its  te rm in a
tion.

M aj. d iam . 26, alt. 18 millim .
H ah.— New M eck lenburg  (N ew  Ire land ).
C om es n ex t to  hum ilis , F u lt., b u t is  o f  a  flatter form , fu rther, th e  m ore 

ob lique  ape rtu re , ca rína te  la s t w horl, a n d  different co loration  above separa te  
i t  from  th a t species.

P lan isp ira  (C rlstig ib b a) teetor iu m , n . s p .

PL vi, fig. 3,

Shell d iscoidal, m oderately  depressed , um bilicus a b o u t 2 millim . w ide, su b 
tran sp a ren t w hite w ith a  narrow , pale  yellowish brow n b a n d  encircling  the 
las t w horl ju s t above th e  periphery a n d  c o n tin u ed  a t  th e  su tu re  o f  the 
p en u ltim ate  w horl, sp ire  convex, alm ost sm ooth , th e  ob lique  lines o f  grow th 
n o t  very  consp icuous ;  w horls 5, slightly  convex, las t descend ing  to  the 
periphery  ; ap e rtu re  very ob lique , o u te r b an d  shew ing th rough  ; peristom e 
ra th e r th in , constric ted  beh in d  th e  la s t w horl, slightly  above, b u t deeply 
beh ind  th e  eo lum ellar portion , righ t m arg in  slightly  expanded , ra th e r broadly 
so  a t  eo lum ellar portion , w hich h a s  a  slight tu b ercu la r sw elling a b o u t the 
m iddle.

M aj. d iam . 20, alt. 12 m illim .
H ah .— N ew  G uinea  ( coll. D r J . C . Cox).
B y its co loration  an d  non-p lanate  sp ire , this species differs from  any 

o th e r o f  th e  g ro u p  k now n  to  m e.

S trop h oeh eilu s (Borus) ru gosu s, ti n.

=  xanfacm zi, Pfr. : M onog. H e l„  V ol. ii, p , 23., N ovit. C onch ., vol. iii, 
p . 416, pi. 95, iigs. 1, 2.

=  santacruzi, P ilsb ry : T ryon ’s M anual, vol. x, p. 17, pi. 4, fig. 3.
Strophoeheilus santacruzi, O rbigny, o f  w hich 1 have seen ty p e  in  th e  

O rb igny  collection, a n d  a lso  a  co-type from  th e  M orelc l co llec tion  (ex Paris 
M useum ), is q u ite  d is tin c t from  th e  specim ens identified  a s  th a t species by 
Pfeiffer a n d  Pilsbry.
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S . xantarruzi, O rb ., described  in  th e  “ M ag. d e  Z ool,” 1835. M oll., 
p. 15, and  figured in th e  “  Voyage d an s  L ’A m érique  m erid ionale  ” p, 302, 
t. 38, figs. i ,  2, is  a  m uch  sm oother shell, th e  two low er nep ion ic  w horls 
are  scu lp tu red  w ith  fine elose-set raised striae, a n d  th e  post-nepionic whorls 
are  covered w ith a fine spiral granulation.

T h e  low er nep ion ic  whorls o f rugomts have  ra th er d is tan t strong  radial 
riblets, th e  penu ltim ate  whorl is granulated , b u t th e  last has n o  granulation , 
bu t strong  rugose ob lique  striae  o r lines o f  grow th.

C om paratively  speaking, rw jom s is a  rough-looking shell, while 
m n ta o rm i is a  sm o o th  one.

S trop h oeh eilu s (Borus) v er sa tilis , n. sp.

PI. vi, fig. r.

Shell a lm ost im perforate , th e  opening  consisting  o f  a slight chink, oblong- 
ovalc, solid, yellowish-brown w ith darker cfelique stripes, sp ire  short ; whorls 
5^, m oderately  convex, the first two sm ooth, th e  n ex t lí ; having ra ther 
d is tan t, strong, ob lique  riblets, th e  m iddle whorls finely g ranu la ted , th e  last 
conspicuously  m allealed , m ote especially on  th e  last half-whorl, nepion ic  
w horls 35 ; ap e rtu re  narrow ly ovate, w hitish w ith in  ; peristom e w hite, th ick 
ened  a n d  ra th er expanded , slightly depressed  a t  base  o f  eolum ellar m argin, 
right m argin  su d d en ly  th icken ing  ab o u t half-way dow n, causing  a  som ew hat 
tubercu lar-like p ro jection  ;  a  th ick  w hite callus over th e  parie tal wall con 
necting th e  m arg ins o f  th e  peristom e.

A lt. c)8, maj. diam . 49 millim .
H a b .— (B razil ?).
T h is  partakes o f  the characteristics o f  several know n species ; in  form  

it is sim ilar to  auritus, Sowb., the scu lp tu re  o f th e  m idd le  whorls is like th a t 
o f  cantagallanm , B ang ., an d  its nepion ic  an d  last whorls have sim ilar scu lp
tu re  to  th a t o f  bronni, Pfr.

S trop h oeh eilu s (Borus) sem im allea tu s , n. sp.

PI. vi, fig. 2.

Shell im perforate, solid , oval, yellow ish-brow n cu tic le  below , reddish-brow n 
above ; whorls nearly  6 , first one  sm ooth , th e  n e x t th re e  w ith ra th er con 
spicuous close-set ob lique  striae, last w horl w ith  m ore  d is tan t, irregular lines 
o f  grow th an d  plain ly  m alleated, slightly  ascen d in g  a t  its  te rm ina tion  ; 
ap e rtu re  oval, light-brow n w ith in  ; peristom e th ick en ed  b u t expanded  only 
a t  th e  co llum cllar m argin , w hite, co n tin u ed  across th e  parie ta l wall by a 
w hite callus connecting  th e  righ t m argin.

M aj. diam . 51, alt. 90 millim.
H ab .— P eru .
T y p e  in  co llection  o f  J . J . M ae A ndrew, ILL . S.
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R eadily  d is tingu ished  from  hw ixrari, T sd u u li , lo  w hich il beurs siinu- 
resem blance in form and  coloration , by its finely ob liquely  slriuted proto 
conch  a n d  by the absence  o f  th e  spiral g ranulation  found on th a t species.

D rym aeus reg u la r is , n. sp.

PI. vi, fig. 6.

Shell very narrow ly um bilieate , oval acum inate , m oderately  solid , alm ost 
sm ooth , num erous m icroscopic, elose-set sp iral lines, w hich  a re  ( under th e  
lens) m ore consp icuous o n  th e  las t whorl, cream -coloured g round  o rn a 
m en ted  by a  spiral series o f  sm all dark-brow n spo ts  ju s t above th e  periphery , 
a n d  zigzag stripes helow  ; ih e  nepion ic  whorls a re  horn-coloured , with the 
usual characteristic  D ryrnam s scu lp ture  ; whorls 6, m oderately  convex, last 
ab o u t as long as th e  spiro, a n d  slightly ascending  a t te rm ination  ; aperture  
oval, v io let w ithin, exterior m ark ings shew ing th ro u g h ; peristom e broadly 
expanded , v io let, pa ler a t m argin , th in , eolum ellar m argin  d ila ted  a t  point 
o f  insertion.

M aj. d iam . id ,  alt. 31 ; peristom e, maj. d iam . 13, a lt. 17 millim.
H a h .— C hancham ayo, P eru ,
N ear sim ilaris, M orio., from  w hich it  c a n  be readily d is tingu ished  by 

its b roader a n d  lilac-coloured peristom e,
T h e  colour-m arkings o f regularis a re  sm aller and  m ore spirally 

arranged  th a n  in  sim ilaris , in  w hich th e  stripes are  longitudinally  ziczag.

EXPLANATION O P  PLATE VI.

Fig. i. Slrophocheilus ( Borus)  versatilis, u. sp.
Fig. 2. Ulrophochcitus ( Horns} semi-malleatus, 11. sp. 
Fig. 3. Planispira (Cristigtbba) tecterinm, n. sp. 
Fig. 4. Papi¡ina lilium, 11. sp.
Fig. 5. Papuina (Dendrolrochm) pumila, n. sp. 
Fig. 6. Bulimulus (Drymaeus I regularis, 11. sp.
Fig. 7. Papuina siiprapicla, 11. sp.
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N O T E  ON T H R E E  S P E C I E S  O F  PELECY PO D S.
BY K D G A U  A . S M IT H , I .S .O ..

B r i t i s h  M u se g m  (N a tu ra l  H is to ry )  T .ondnp . 

r.—C rassa te llites p ond erosus (Gmeihi).

In  th e  F  roc. L inn . Soi.:. N .S.W . 1904, p a rt 1, Mr. C . H ed ley , in  a  valuable 
paper on som e A ustra lian  M ollusca, has qu estio n ed  th e  p ropriety  o f  calling 
a  species o f  Crassatellites, C. kingicola, L am arck , substitu ting  th e  nam e o f  
ponderosus o f  G m elin .

T h is  species was founded  by th e  la tte r  au th o r  o n  figures a n d  a descrip 
tion  pub lished  by C hem nitz  in  “ D er N atu rfo rscher,” S tück  xix (1783) pp. 
185, 186, pi. viii, a n d  in  th e  “ C onchy  lien C a b in e t” {1784), vol. vii, pp. 61, 62, 
pi. lxix, figs. A— D, th e  la tte r  figures be ing  rough copies o f  those  in “ D er 
N atu rfo rscher.” I  feei q u ite  certa in  th a t th e  shell figured by C hem nitz  is n o t 
th e  sam e as th e  well-known C. kingicola, L am arck . I n  th e  first p lace th e  
form  is different, be ing  sho rte r a n d  squarer, a n d  th e  posterio r end  is bo th  
less narrow ed  a n d  prolonged. T h en  again, in  kingicola  th e  posterio r ad 
d u c to r sca r is invariably  o f  a very d a rk  b row n co lou r w hich is n o t m en tioned  
by C hem nitz  a n d  is  n o t likely to  have b een  o v e rlooked  by h im  if it ex isted  
in  his specim en, a n d  still further, why sh o u ld  th e  a r tis t d raw  a  c renu la ted  
edge to  th e  valves, a  fea tu re  non-existent in  C. kingicola , i f  i t  w ere no t p resen t 
in  th e  shell befo re  h im , an d  why d id  C hem nitz  w rite  “ m arg ine subcrenu lato  ” 
in  h is la tin  diagnosis, an d  refer, in  h is fu rth er descrip tion , to  “ d e n  feinen 
K erb en  ih res R an d es u n d  U m risses ” ?

M r. H ed ley  states th a t G m elin  incorrectly  gives “ m argine c re n u la ta ” 
as a  character, an d  th a t h is  erro r arose from  th e  fact th a t C hem nitz’s artist 
u sed  a  d o tted  line  to  rep resen t th e  inner edge of th e  valve-margin. H e  also 
observes “ th e  palliai line, w hich could  hard ly  b e  ‘ c renu la ted ,’ is ind ica ted  
by a sim ilar d o tted  line.” M r. H ed ley  never saw  th e  original figures in  the 
“  N aturforscher,”  a n d  apparen tly  cou ld  n o t have  closely followed th e  descrip 
tion  g iven by C hem nitz  o r he cou ld  n o t have m ad e  these  sta tem en ts. G m elin  
evidently  h a d  bo th  seen  th e  figures and  read  th e  descrip tion , a n d  consequently  
was q u ite  justified  in  w riting “  m arg ine c ren u la ta .” F o r  th e  in fo rm ation  of 
those  w ho m ay n o t have  th e  oppo rtun ity  o f  seeing  th e  w ork in  question , I 
m ay m ention  th a t th e  palliai line is properly draw n in  b o th  figures o f  th e  in 
te rio r o f  th e  valves an d  n o t d o tted  as it  ap p ears  in  th e  rough  copies in  the 

C onchylien  C ab in e t.”
I  am  of op in ion  th a t L am arck, follow ed b y  D eshayes an d  o thers, was 

qu ite  righ t in  considersng  G m elin ’s species th e  sam e as th e  G rignon  fossil, 
C. tum ida, L am arck . I t  agrees in  form , scu lp ture , th e  enorm ously  th ick  
h inge  a n d  th e  c renu la ted  margin.
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C hem nitz ’s specim en  was p resen ted  to  him  by th e  M essrs. F avanne de 
M ontcervelle >vho w ere n o t ce rta in  o f  its locality, b u t m erely s ta te  th a t it  was 
¡xiven to  th e m  as hav ing  b een  co llected  o n  th e  coast o f  N ew  G uinea T h is  
1 reg a rd  as a ltoge ther erroneous, an d  I  have  n o  d o u b t as to  its being the 
fossil shell.

2.—A rca  pistachia,H-amarck.
Mr. H e d le y  (I.e. sup ra , p. 202) regards th is  species th e  sam e as A. radula  

w hich I  described  in  th e  R ep o rt u p o n  th e  “ C h allen g er” 1 .am ellibranchiata, 
b u t I  can n o t a d m it th a t h e  is th e  least justified  in  so  doing o n  th e  grounds 
s ta ted  by  h im . L am arck ’s descrip tion  is a lto g e th e r-in ad eq u a te  for th e  d e 
te rm ina tion  of any species, a n d  he n e ither gave n o r  referred  to  any figure. 
H e  described  Iris shell a s  " o v a t a ” an d  “ ext us grisea,” characteristics which 
certa in ly  a re  n o t app licab le  to  /I. radula. M r. H ed ley  also observes,—  
“  l.am arck ’s “ in tu sfu sco -n ig rican te ; na tibus proxim is ” arerecogn ition -m arks 
w hich d istinguish  th e  species from  A ustralian  congeners .” T h is , how ever, 
is n o t true, for b o th  A . fa sc ia ta , R eeve, a n d  A. fu sca , B ruguierii have the 
in te rio r m ore  o r  less dark  co lou red , and  th e  um boncs qu ite  a s  c lose together 
as th ey  are  in  A . radula . P e rh ap s  M . Lam y, w ho is s tudy ing  th e  Arcidea, 
m ay throw  som e light up o n  this sub jec t, b u t a t  p re sen t 1 can n o t see there  
arc: a n y  g rounds for un iting  th e  species in  question.

M r. L am y does n o t quo te  A . p is ta ch ia  in  his list o f  species preserved in  
th e  P a ris  M useum  w ith L am arck’s labels, b u t m erely  refers to  D esh ay es i 
opin ion th a t it  differs little  from  A . fusca.

T im o r a n d  K ing Is lan d , th e  localities g iven b y  L am arck, d o  n o t assist 
us in  th e  identification  as they  are  in  d ifferent seas o n  opposite  sides o f  
A ustralia.

3.—C ardium  b ech ei, Reeve.
T h is  very fine C ardium  was originally described  by R eeve  (P roc. Z00L Soc., 
1847, p. 25), th e  descrip tion  subsequen tly  being rep roduced  in  th e  Zoology 
o f  th e  Sam arang w ith th e  w ord “w e” su b s titu ted  for “I ” ; h en ce  it is th a t 
A dam s an d  R eeve  have  generally- been  regarded  as th e  jo in t au thors o f the 
species. T h e  original reference, how ever, has n o t been  entirely  overlooked, 
as sta ted  by M r. H ed ley  (I.e. p. 95), fo r T ry o n  in his ca ta logue o f  C ardiidae  
(A m er. Jo u rn . C onch ., vol. vii, p. 268) gives i t  correctly  a lthough  h e  p laces 
th e  au th o rs’ jo in t nam es a fte r  th e  species p robab ly  in  defe rence  to R eeve’s 
wish th a t th e  species sho u ld  s tan d  under his ow n a n d  A dam s’s nam e, for we 
c a n n o t suppose th a t h e  was unaw are of having a  year previously described  
th e  species when he rep roduced  th e  original descrip tion  w ith the slight a lte r
ation  referred  Lo.

T h e  two very fine specim ens in  th e  B ritish M useum  m en tioned  by 
.ViclviU an d  S tanden  (J . L in n . Soc. Z o o l, vol. xxvii, p . 192) were received 
li-om th e  C h inese C o u rt o f  th e  In te rn a tio n a l F isheries E xh ib ition  o f  1883. 
T h e y  a rc  qu ite  as large and  in as perfect cond ition  tus th e  shell figured by 
I »imker in his In d e x  M oll. M aris Japon ic i, pi. xv, figs. r— 3.
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C orrection .

In  th e  A pril nu m b er of th e  Jo u rn a l a n  un fo rtu n a te  e rro r c rep t in to  Mr. 
G. K . G u d e’s paper. O n page 13, u n d e r  C haropa ochracea, n . sp ., the  
eighth line  shou ld  read

D iam . 2.5 m illim .; a l t i .  
an d  n o t alt. 8  as p rin ted .
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NOTES ON A COLLECTION O F CALIFORNIAN 
NUDIBRANCHS.

By  P rofessor T . D. A. COCKERELL and SÏR C. ELIOT, K..C.M.G.

(Plates vii and viii.)

T h e  an im als described  below  w ere co llec ted  b y  M r. C ockerell a t  S an  
P e d ro  a n d  L a  Jo lla  in  S o u th  C alifornia (ab o u t 330 S). l i e  a lso  supp lied  
th e  co loured  sketches a n d  accoun ts  o f  th e  liv ing an im als  w hich ad d ed  m uch  
to  th e  va lue  o f  th e  p re sen t paper, an d  I  have, therefore , coup led  h is  nam e 
w ith  m ine a s  o n e  o f  th e  au thors, s ince  i t  was n o t  alw ays possib le  to  q u o te  his 
descrip tions a s  th e y  generally  ta k e  th e  form  o f  a  few w ords w ritten  a t  th e  
sides o f  rough  sketches. B u t h e  is n o t responsib le  fo r th e  descrip tions o f  
th e  p reserved  specim ens o r  fo r any  o f  th e  views expressed  in  th e  following 
pages. T h e  new  specific n am es a re  d u e  to  h im , th e  generic  nam es to  m e. 
Som e o f  th e  specim ens h a d  b een  deposited  in  th e  B ritish  M useum , a n d  I 
h av e  to  th a n k  M r. E . A . S m ith  fo r k ind ly  allow ing m e  to  exam ine them . 
T h e  co llection  con ta ins th e  follow ing species :—

1. Tritonia, pa lm eri, C ooper.
2. A rch idoris m ontereyensis ju v . (C ooper).
3 - C adlina  flavom aculata , M acFarland .

4 - C. m arginata , M acF arland .
5 ' Chromodoris californiensis, B ergh. =  Chr. universita tis, C ockerell.
6. Doridopsis v id u a  (?), B ergh.

7- D . reticulata, n . sp.
8. A canthodoris rhodoceras, n . sp.

9 - L a ila  cockerelli, M acF arland .
IO. T riopha  sp.
r r . Aegires albopunctatus, M acFarland .
12. Dirona, p ic ta , M acF arland .
T3 - Jano lus coeruteopietus, n . sp.
14. S p u r illa  chromosoma, n . sp.
l 5- H erm issenda opalescens (C ooper),
16, P hyllobranchopsü enteromorphae, gen . e t  spec. nov.

Journ. of MalaC., 1905, vol. xiî, No. 3.
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T h e  specim ens a re  sm all and  th e  m ajority  a re  n o t well preserved. T h is  
is  especially  reg re tab le  in  th e  case o f  th e  tw o ra th e r  rem arkab le  new  genera 
D irona  a n d  PhyUohrancJiopsis, b u t th e  ch arac te rs  w hich  can  be. established 
with certain ty  seem  to  w arran t th e  descrip tions h ere  given. T h e  sm all 
size o f th e  specim ens, particu larly  th e  D orids, is noticeable. I t  does 
n o t appear to  b e  charactis tic  o f  th e  C alifornian fauna fo r it is n o t supported  
e ith e r by M ac F arlan d ’s observations o r  b y  m y ow n  m ade  w hen visiting th is 
coast in  1899. M r. C ockerell co llec ted  bo th  a t  S an  P ed ro  an d  L a  Jo lla  in 
Ju ly  a n d  A ugust. I t  seem s pro! table th a t th e  an im als spaw n early in  th e  
sum m er so th a t a t  th is  period  young and  half-grow n individuals are  prevalent. 
T h e  specim ens o f  H erm issenda  o n  th e  o th e r h a n d  are  larger th a n  those 
reco rd ed  hitherto .

T h e  la titu d e  o f  San P ed ro  an d  L a jo l la  is  a b o u t th e  sam e as th a t o f  th e  
C anary  Is lands, a n d  as fa r as th e  nud ib ranchs o f  th is  p a rt o f  th e  A tlan tic  are  
know n, th e  cha rac te r o f  th e  fauna in  th is g roup  seem s m uch th e  sam e in  both  
O ceans. T h e  n o rth e rn  elem en t appears lo  b e  th'e stronger, as show n by the 
prevalence o f  form s like A rchidoris, C adlina, Acanthodoris, A ld isa , Rostanga  
and  various Polyccrids, w hile such  tro p ica l gen e ra  as Chromodoris an d  D orid 
opsis a re  sparingly represen ted . P la tydoris, so  com m on in  th e  Indo-Pacific, 
has n o t yet b een  found  in  California, b u t Chromodoris appears to  extend 
fu rther no rth  th a n  in  th e  A tlan tic , be ing  reco rded  from  Puget Sound. 
Specially  charac te ristic  o f  th is  coast is  th e  n u m b er o f Polycerids, b o th  in 
species a n d  individuals, such a s  T riopha  a n d  L a ila . A eolids a re  a lso  
ab u n d an t.

A n o th e r rem arkab le  featu re  of th e  n u d ib ran ch  fauna of th e  Pacific coast 
o f  N o rth  A m erica is th e  n u m b er o f  species closely  resem bling o r  even id e n 
tical w ith th o se  fo u n d  in  th e  n o rth e rn  A tlan tic . B ergh considers th a t 
A rchidoris la tercu la ta , A canthodoris p ilo sa , Lam ellidoris b ilam ella ta , D en 
dronotus arborescens as found  in  these  w aters a re  n o t specifically d istinguish
ab le  from  th e  A tlan tic  form s. S p u rilla  chromosoma  is nearly  re la ted  to 
S p . neapolitana, A eolid ia  herculea to  Ae. papillosa , T riton ia  p a lm eri to  T. 
plebeia  a n d  T. lineata , Aegires albopunctatus to  Ae. punctilucens, A da la ria  
pacifica  to  A . p ro x im a . I t  is n o ticeab le  a lso  th a t th e  fauna o f  N ew  Z ealand 
a n d  th e  ex trem e sou th  o f  th e  Pacific a s  far as i t  is know n p resen ts m any 
analogies to  th a t o f th e  no rth ern  Pacific a n d  n o rth e rn  A tlantic. O n th e  o th er 
hand , som e of th e  com m onest C alifornian  nud ib ranchs belong to  genera  which 
have n o t b een  found  elsew here, sucii as Triopha, L a ila , ffn rm m e m la

T h e  nud ilrranchs o f  th is  co ast w ere first no ticed  b y  C o o p e ra n d  S tearns, 
b u t th e  m ost im p o rtan t con tribu tions to  o u r  know ledge o f  them , a re  con 
ta in ed  in  B ergh’s N u d ib ran ch ia le  G astropoda  o f  the N o rth  Pacific (1879), 
pub lished  in  D ali’s  Scientific R esu lts o f  th e  E xp lo ra tion  of A laska, and  Mac 
F arlan d ’s P re lim inary  accoun t o f  th e  Dorididae, o f M onterey Bay, Galifornia 
(P roc . B iological Society o f  W ashing ton , F eb . and , 1905, vol. xviii.). I t  is 
u nderstood  th a t th e  la tte r  au th o r  is a b o u t to  publish  a  fuller accoun t o f  the
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D orid idae  w ith p lates, an d  will also deal w ith th e  A ro lid iiiw . liven  the 
prelim inary  d iagnoses are  m odels o f lucidity , b u t I  m ust confess th a t I  no not 
a t  p resen t see  why a  new  genus is req u ired  for M ontereina, o r  w hy H opkinsia  
is separated  from  Id a lia .

T riton ia  p a lm eri, c o o p e r .

PI. vii, figs. r ,  2.
C o o p e r: P roc. Calif. A cad. N at. Sei., 1863, I I .  p. 2 0 7 ; C ockere ll: 

N autilus, 1902, X V . p. 117.
O n e  sm all specim en  from  D ead  M an 's  Is land , San Pedro , found  be

tw een tides. T h e  n o tes  on  th e  living anim al s ta te  th a t it  was ab o u t 17 millim. 
long, w hite, b u t  strongly  suffused w ith yellow dorsally. T h e  back  is d es
cribed  as rugose w ith  sm all warts. T h e re  were five o r  six “  ram ose branchial 
lam ellae ” o n  e ith e r side.

T h e  a lcoholic  specim en  is io  m illim . long, nearly  5 b road , a n d  4  high, 
I t  is very bad ly  preserved a n d  little  c a n  b e  m ad e  ou t o f  th e  external charac
te rs excep t th a t th e  shape  is  square  an d  th ick  se t, an d  tha t th e  o ra l veil bears 
ab o u t i o  d ig ita te  processes. T h e  ta il is sh o rt a n d  broad.

T h e  cen tra l nervous system  is w hitish an d  granulate , apparen tly  m uch 
as in  T . Hombergi. T h e  eyes are  large an d  black  ; th e  jaw s are  long, yellow
ish  w ith 4 — 6 row s o f  very strong  a n d  d is tinc t den tic les o n  th e  edge a n d  a  
m osaic p a tte rn  b e h in d  them .

T h e  fo rm ula  o f  th e  radu la  is 36 x a b o u t 35. 1. 1. 1. 35 as a  m axim um , 
h u t m any o f  th e  row s a re  considerab ly  shorter. T h e  m ed ian  to o th  (Fig. 1 a.) 
bears th ree  very d is tin c t th ick  cusps, th a t in  th e  cen tre  pointed , those  a t  the 
sides rounded . T h e  first la teral (Fig. 1 b) has a  b ro ad  base, b u t is distinctly 
ham ate , th e  hook  com ing  over th e  side o f  th e  m ed ian  too th . T h e  rem aining 
la terals (Fig. 2) a re  ra th e r stra igh t a n d  n o t very th ick . T h o se  n ear th e  o u t
side a re  longer b u t th e  ou term ost are  shorter. N o  a rm atu re  was discovered 
in  th e  stom ach .

T h is  form  ap p ears  to  b e  clearly  d is tin c t from  T . tetraquetra, gigantea, 
exsul ami, a n d  diom edea  reco rded  from  th e  P acific  co a s t o f  N o rth  A m erica 
an d  to  b e  a llied  to  T . ( C andiella)  p lo im a  a n d  linea ta  I t  is d istinguished  by 
its co loration  a n d  th e  larger n u m b er o f  processes ori th e  velum . T h e  d en 
titio n  appears to  resem ble th a t o f  T. l im a ta  ra th er th a n  2 ’. p i  elina, b u t the 
tee th  a re  n o t a  very certa in  crite rion  in  th is genus.

T h e  genus Triton ia  is reco rded  chiefly from  th e  tem pera te  parts, no rth 
ern  as well as sou thern , o f  b o th  th e  A tlan tic  an d  Pacific. N eare r th e  E quato r 
it  appears to  be rep laced  by M arionia , th o u g h  its ab sence  canno t b e  re 
gard ed  a s  certa in . In c lu d in g  th e  sub-genus Candiella, it  con ta ins ab o u t 24 
species, som e o f  w hich a re  doubtfu l. T o  th e  six teen  enu m era ted  in  B ergh’s 
System  d e r  N ud tb . G astcropoden , th e  follow ing m ay be ad d ed  : 17. T. dio
medea, Bergh. 18. 'I', e xm la m , Bergii. 19. T. incerta, Bergii. 20. T. australis, 
Bergii. 21. T. gigantea, B ergh. 22. T. ingolfiana, B ergh. 23. T. villafranca, 
V ayssicre. 24. 2 ’. appendiculata, E liot. Triton ia  alba, described  b u t n o t fig
u red , by A lder &  H an co ck , is a  som ew hat doubtfu l form.
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A rchidoris m on terey en sis , j u v .  (C o o p e r).

T h ree  sm all specim ens from  L a  Jo lla  m ay  b e  im m ature  indiv iduals o f 
th is  species ; th ey  a re  a ll less th an  a  cen tim etre  long, yellowish in  colour, 
a n d  ind istinctly  tubercu la te . T h e  ten tac les a re  fla ttish  a n d  grooved, the 
b ranch iae  seven  a n d  tr ip in n a te  ; th e  rad u la  is a b o u t 3 0  x  45. o . 45 ; th e  tee th  
a re  colourless, ham ate , crow ded  n ear th e  rhach is a n d  b e a r a  la teral w ing
like expansion. T h e re  is n o  labial o r  gen ita l a rm ature .

T h e ' genus A rchidoris  is reco rded  chiefly from  tem pera te  seas, b u t is 
perhaps cosm opolitan  in  its  d is tribu tion , a s  tw o species a re  found  in  eq u a t
o ria l E a s t Africa. T h e  com m on  B ritish  A . tuberculata  appears to  b e  also 
found on  th e  C alifo rn ian  coast. B ergh, in  h is System  recognizes five species, 
o r  six if  A . m arm ora ta  is considered  d is tinc t, a n d  th e  follow ing have  since 
b e e n  a d d e d  :—

?• A . stellifera, Jher.
8. A . rubescens, B ergh.
9 - A . incerta , B ergh.

to . A . n yd ea , B ergh.
11. A . a fr icana , E lio t.
12. A . violacea, Bergh.

Ï 3- A . m inor, E lio t.
14. A . nanula , Bergh.

£5- A . wellingtonensis, (A braham ).
Bergh h as c rea ted  separate  gen e ra  for Anisodoris  and  H om oio

doris, b o th  o f  w hich resem ble A rchidoris  externally , b u t a re  d is tingu ished  
from  it by th e  p resence  o f  a  p rostate , and  from  o n e  an o th e r by th e  vagina 
having a n  a rm a tu re  in  H om oiodoris w hich is  ab se n t i n  Anisodoris. I f  these 
genera a re  re ta ined , I  can n o t see w hy M ontereina, M ac F . (M ac  Farland , I.e. 
p . 38) is  separa ted  from  Anisodoris. I t  ap p ears  to  have  th e  sam e essen tia l 
characters b o th  in te rn a l a n d  external, an d  to  differ in  being larger, m ore 
a rch ed , a n d  in  bearing  larger tubercles, all o f  w hich seem  differences o f  degree  
hard ly  am o u n tin g  to  generic  characters.

C adlina, B e r g h .

T h is  genus, w hich is d is tingu ished  from  m ost cryp tobranch ia te  D orids by 
th e  p resence  o f  a  m ed ian  too th , is recorded  o n ly  from  th e  co ld  a n d  tem pera te  
seas o f  th e  n o rth e rn  hem isphere . T h e  know n species a re  :—

r. 0 . repanda  (  A . &  LI.). N , A tlantic.
2. 0 . g labra  (F rie le  & H ansen). N . A tlantic.
3. C. clarae, jh e r ,  M ed.
4. C. pacifica, B ergh . W est C o ast o f  N. A m erica.
5 0 . flavom aculata , M ac F . W est C oast o f  N . A m erica.
6. C. m arg ina ta , M ac I1'. W est C o ast o f  N . A m erica.
T h e  genus will, perhaps, prove  charactsristic  o f  th e  C oasts of N orth  W est 

A m erica, since th ree  species a re  already reco rded . T h e  an im al described
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below  a s  C. -marginata  (?) is certa in ly  a  C adlina , b u t p erhaps a  new  species.
T yrin n a , Bergii, from  th e  W est C o ast o f  S o u th  A m erica  has a  sim ilar 

den tition .

Cadlina flavomaculata. Mac Kurland.

M ae F arlan d  : P re lim , a cco u n t o f  D orid idae  o f  M onterey, pp . 4 3 — 4.
T w o  sm all specim ens from  L a  Jo lla , o n e  e longate  ( 8 x 3  m illim ) 

th e  o th e r a lm ost c ircu lar a n d  with a n  am p le  m argin. N either a rc  well pro 
served a n d  th e  co lours have alm ost en tire ly  van ished , th o u g h  it  can  still I a 
seen  th a t th e  rh inopho res w ere very m uch  d a rk e r th a n  th e  re s t o f  th e  anim al. 
T h e  back is tu bercu la te  ; th e  o ra l ten tac le s  flat ; th e  b ran ch iae  a re  ab o u t 10, 
an d  apparen tly  sim ply  p in n a te . T h e  labial a rm a tu re  is  yellowish a n d  con
sists o f  close-set deep ly  bifid rods . T h e  rad u la  is narrow , th e  form ula being 
a b o u t 9 0  X 27. i .  27, b u t m any  row s a re  shorter. T h e  c en tra l to o th  is large 
an d  strong , a n d  bears 4 — 5 d is tinc t, long d en tic le s  o f  m uch  th e  sam e size. 
T h e  first la terals a re  s to u t, w ith  2— 3 den tic les  o n  th e  in n e r side, a n d  5 6 
on  th e  o u te r side o f  th e  cen tra l cusp . T h e  rem ain ing  la terals a re  den ticu la!c 
on  th e  o u te r  side only , a n d  n e a r th e  rhach is b ear 12— 15 m inu te  s e r ru la tu m  
w hice increase in  size a n d  prom inence  a b o u t th e  m idd le  o f  th e  row, so  thai 
th e  te e th  o f  th e  ou ter-half have , a s  M ac F arland  says, a  saw-like appearance,

C ockerell says th e  liv ing an im al w hich  was found  in  k e lp  ro o ts  w ashed 
up  on  sho re  was w hite, w ith  5 su lp h u r yellow spo ts  o n  each side. T h e  
rh inopho res w ere very  consp icuous dark -redd ish  brow n, w ith  a b o u t six pci 
fo liations o n  each  s id e  a n d  w hite tips. T h e  sk in  was spicu lous, an d  th e  nini 
ten tac les sh o rt a n d  triangular.

E x terna lly  th is  species seem s characterised  by  th e  d a rk  rhino] »bores, 
con trasting  m arked ly  w ith  th e  o therw ise pa le  co loura tion , in ternally  by (h r 
large an d  deep ly  d en ticu la te  cen tra l too th . T h e  sim ply  p in n a te  b ra n d  lim
are  a lso  noticeable.

C a d lin a  m a r g in a ta .  Mac Farland. (?)

M ac F arland  : I.e., p . 43.
T h ree  sm all specim ens from  L a  Jo lla  a rc  p robab ly  referable to  th is  (m m 

in v irtue o f  th e ir  buccal parts, though  n o n e  o f  th e ir  ex ternal cham eleo , 
c a n  b e  traced , th e  an im als be ing  m uch  con trac ted , sm ooth  a n d  o f  a  um ium i 
purplish-grey.

T h e  lab ia l a rm a tu re  consists o f  b ifid  hooks. T h e  rad u la  com is!s <■( 
a b o u t 80 row s, con ta in ing  4 0 — 50 tee th  o n  each  s id e  o f  th e  ihachix, TI» 
rh ach id ian  to o th  is  n o t  consp icuous, an d  bears  4 — 5 sm all b lu n t denliclrN. 
T h e  innerm ost la terals a re  strongly  hooked  w ith  3 den tic les  on (lie ii 1 i k  i 

a n d  6— 7 o n  th e  o u te r m argin. T h e  rem ain ing  la te ra ls becom e lo lig o  mid 
slen d e re r tow ards th e  en d  o f  th e  row s, an d  b ear a b o u t r2  den tic les  nii tin- 
o u ts id e  only. T h e  o u te rm o st tee th  a re  rud im en tary  a n d  irregularly jugged.
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C h ro m o d o ris , Aid. & Dane.

T h is  large 'genus, th e  roost n u m ero u s  in  species o f  a ll th e  D orid idae  crypt o- 
b ranch ia tae , is  chiefly found  iii w arm  seas, a n d  is specially  characteristic  o f  
th e  trop ical Indo-Pacific . I t  o ccurs in  th e  M editerranean , a n d  is p robab ly  
found  in  th e  a d jac en t parts  o f  th e  A tlan tic , though  it  ap p ears  to  b e  reco rded  
only  from  th e  C ape  V erde Is lan d s  and  th e  B erm udas, th e  la tte r  record  n o t 
being very certa in . I n  th e  Pacific it  is reco rded  from  a s  far n o rth  as Jap an , 
a n d  on th e  A m erican C oast from Puget Sound  an d  M onterey  : in  th e  south  
from  N ew  Z ealand , T asm an ia  an d  Ju an  Fernandez.

T h e  b rillian t co lo ra tion , com m on in  th e  genus, h as  caused a  g reat 
n u m b er o f  species to  b e  figured an d  described , o ften  very inadequately . 
B urgh’s lis t in  th e  System  includes 105 species, an d  ab o u t 18 have  been  
d escribed  since. Chr. universitatis, C ockerell, a s  explained below, appears 
to  b e  Chr. ra liforn iensü , B., an d  Chr. tenuilinearis, P a rran  (1905), is, I  th ink , 
th e  sam e as Chr. n igrostria ta , E lio t (1904). B ergh  h a s  show n th a t Chr. 
elizabethina  sh o u ld  b e  ca lled  Chr. quadricolor (R ü p p e l &  L eur.kart), a n d  
Chr. petechialis (G ou ld ) 1852, is p robably  id en tica l w ith Chr. tum ulifera , 
C oliingvvood a n d  Chr. pall<is<-.«nx., B ergh . C kr. aureo-m arginala, C heesem an
(T ran s . N ew  Z ealand  In s titu te , 1880, xiii, p . 223.) is p robab ly  iden tica l w ith 
o n e  o f  th e  m any previously  described  species w hich have  a  sim ilar coloration . 
T h e  following species a re  m ore  o r  less valid  :—

106. Chr. agassizii, B ergh.
107. Chr. porterae , C ockerell.
108. Chr. m acfarland i, C ockerell.
109. Chr. sykesi, E liot.
n o . Chr. cavae, E lio t.
i n . Chr. annula ta , E lio t.
112 Chr. splendens, E lio t.
113 - Chr. vicina, E liot.
114. Chr. nigrostria ta , E liot.

=  Chr. tenuilinearis, Parran .

3 ' 5 - Chr. inconspicua, E liot.
116. Chr. (?) fla va , E liot. (A natom y unknow n.)
117. Chr. tasm aniensis, B ergh,
118. Chr. fig u ra ta , B ergh.
119. Chr. aegialia, Bergh.
120. Chr. a topa, B ergh.

Chr. (?) rosuo-pirta, V errili, is an  in teresting  form , b u t som e d o u b t m u s t 
rem ain  a s  to  its  genus, since th e  den tition  is unknow n, an d  it  b ears  papillae 
o n  its back  w hich  is u n usua l in  Chromodoris..

T h e  C hrom odorid s reco rd ed  from  th e  N o rth  W est C oast o f  A m erica 
arc  Chr. da lli, cal i fo r  nielutin, agassizii, m acfarland i, porterae  a n d  aegialia  
(G u lf o f  C alifornia.)



NU'J'KS ON A CO LLECTIO N  O P C AT,I LO RN IAN N UDIBRANCHS. 37

C hrom odoris ca lifo rn ien sis , Bergh.

— Chr. universitatis, C ockerell.

B erg h : E xp lo ra tion  o f  A la sk a : N u d ib ran ch ia ta  p a rt I ,  1879, P- 112 i 
id. Bull, o f M us. o f  C om p. Zool. H arvard , 1894, vol. xxv. no. io ;  
C ockerell : N au tilu s, J u n e  1902, p. 19.

O n e  specim en  m arked  by Mr. C ockerell “  one  of th e  type lo t,"  cap tu red  
a t  S an  P ed ro , C alifornia, A ugust 1901. I t  is unfortunate ly  very rauch 
w rinkled a n d  con to rted , so  th a t li tt le  trace  o f  its form er ap pearance  rem ains.

L eng th  28.5 millim . ; h e igh t 15.5 ;  b read th  12 ; leng th  of ta il 11 millim. 
The Colour is a d irty  bluish-grey, w hich show s traces o f  yellow h ere  an d  there, 
th ough  no  spo ts c a n  be d istinguished, T h e  m an tle  has d isappeared  entirely  
a t  th e  sides, b u t it  is am ple beh ind , w here i t  bears on  its low er surface seven 
large brow n globes, 2.5 m illim . in  d iam eter. T hey  are  hollow  a n d  filled with 
a  m ass o f  yellowish granules, w hich is  n o t a tta ch ed  to  th e  walls, b u t lies free, 
like  th e  con ten ts o f  a  stom ach . T h e  m an tle  is n o t am ple over th e  head , the 
tentacles a re  fairly large, partially  retracted , w ith p its  a t  th e  tips. T h e  edge 
o f  th e  rh inopho re  pockets are  ra ised , b u t n o t those  o f  th e  b ranch ia l orifice, 
w hich  is  sm all, w ith a  flat th ickened  rim . T h e  b ranch iae  a re  en tire ly  re
trac ted  an d  set in  a  circle o p en  beh ind . O ne p lum e is trifid , one  quadrifid  
an d  th e  re s t sim ply  p innate . T h e  foo t is g rooved  in  fro n t b u t n o t no tched .

T h e  in ternal organs a n d  m em branes are  greenish, m u ch  h ard en ed , bu t 
apparen tly  as usual in  th e  genus. T h e  liver is large ;  th e  lab ia l a rm atu re  
consists o f  two olive co loured  p lates, com posed  of m ace-shaped  elem ents, set 
so  a s  to  fo rm  a  tessella ted  pa tte rn . T h e  rad u la  consists o f  ro 6  rows, con
ta in ing  m ore th a n  100 te e th  o n  each  side of the nak ed  rhach is. T h e  first 
ten  rows o r  so  a re  d eep  brow n, th e  res t yellowish. T h e  tee th  a re  bifid, with 
a b o u t 8 den tic les o n  o r  below  th e  low er prong. T h e  u p p er p ro n g  is no t 
den ticu la te . T h e  in n e r te e th  a re  sm aller, lower, an d  b ear few er denticles. 
The ou term ost a re  a lso  low er a n d  ra th e r irregular.

Tf th is is th e  ty p e  of Chr. universitatis, C ockerell, th ere  w ould appear lo 
b e  no sufficient g round  for separa ting  th a t species from  Chr. californiensis, 
B ergh, w hich is  reco rded  from  th e  S an ta  B arbara Is lands, M onterey  a n d  San 
D iego. T h e  buccal parts  o f  th e  two agree, a n d  bo th  have  consp icuous 
spherical p rojections o n  th e  u n d er side of th e  posterio r m antle. T h e  color
a tio n  also is sim ilar. Chr. un iversita tis  is  described  by  C ockere ll a s  “ dark  
rich  u ltram arine  b lue  ; th e  edge o f  th e  m an tle  a n d  foo t b rig h t co b a lt b lu e  ; 
m an tle  with tw o longitudinal series o f  ob long  very b rig h t o range spo ts, ab o u t 
7 in  a  series ; five ro u n d  orange spots on  th e  an te rio r p a rt o f  th e  m an tle  in 
fro n t o f  th e  rh inophores.”  D ali described  th e  liv ing Chr. californic.m is as 
“ inazarin  b lue  with go lden  sp o ts ,” a n d  accord ing  to  B ergh th e  preserved 
specim en  was “ greenish blue. O n  th e  back  w ere several yellowish-white 
ro u n d  spots. O n  th e  an te r io r part, th ey  w ere chiefly in  th e  m ed ian  line, on 
th e  rest, in tw o longitudinal series . . .  a  b righ ter fine line  seem ed  to  b o rd e r
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th e  m arg in  o f  th e  m an tle  edge, a n d  th a t o f  th e  foot.”  T h e  branch iae  a re  
reco rded  a s  12 in  Chr. universitatis, an d  9 — io  in  Chr. californiensis, b u t  th is  
variation c a n  h a rd ly  be regarded  a s  specific.

Acanthodoris, Gray.

T h is  genus, a n d  in d eed  th e  w hole fam ily to  w hich  it belongs, (including 
Akiodoris, D oridunculus, A d a la ria  a n d  Lam ellidoris)  has  h ith e rto  b e e n  found  
only  in  th e  co ld  o r  tem p era te  seas, b u t p en e tra tes  in to  A rc tic  w aters and  
probably  a lso  A ntarctic , a s  it is recorded from  fa r sou th . O nly  th e  rather 
doub tfu l Lam ellidoris  (?) graeffii, B ergh, is reco rded  from  th e  M editerranean . 
B ergh enum erates 8  species o f A canthodoris  in  h is System , b u t o f  these  
A . stellata, V errili seem s to  ow e its  ex istence m erely  to  a  qu estio n  o f  no m en 
clatu re .*  S ince th en , th e  follow ing species h av e  b e e n  ad d ed  :—

8. A . m etu lifera , Bergh.
9. A . hudsoni, M ac  F arland .

io .  A . brunnea, M ac  Farland .
x i .  d .  (?) vatheleti, M ab ille  &  R ochebrune.
12. A . rhodoceras, n , sp.

F rom  B ehrings Sea, a n d  th e  Pacific C o ast o f  N o rth  A m erica  a re  reco rded  
A c  p u m a  (typical), Ac. p ilosa  var, albescens, do . v a r .p u rp u rea , Ac. coeru
lescens, Ac. hutisoni, Ac. brunnea, a n d  A c . rhodoceras. T h e  com m on 
B ritish  Ac. p ilo sa  ap p ears  to  have  a n  aston ish ing ly  w ide d is tribu tion , for 
form s w hich  B ergh regards as m ere varieties o f  i t  a re  fo u n d  in  th e  N o rth
Pacific, N ew  Z ea land  an d  T asm an ia . I t  is rem arkable , how ever, th a t  in  all
th e  know n so u th e rn  form s, th e  verge is unarm ed , a  fa c t w orth  bearing  in m ind 
w hen estim ating  th e  im portance  o f  th is  character, w hich is th u s  ad m itted  to  
vary  w ith in  th e  lim its  o f  th e  sam e species.

Acanthodoris rhodoceras, n. sp.

PI. vii, figs. 3 , 4.

O n e  specim en from  D ead  M an’s  Is land , S an  P ed ro , C alifornia. I t  is soft, 
flat, oval a n d  well p reserved . T h e  no tes  o n  th e  liv ing  an im al say th a t th e  
b ack  b o re  hyaline  pap illae  a n d  a lso  sh o rte r  b lack  papillae. O n  th e  dorsal 
m arg in  was a  narrow  black  band , ed g ed  below  w ith  yellow. T h e  rh inophores 
w ere redd ish  w ith  a  yellow streak , th e  le ft pa le r, a n d  w ith  m ore yellow th an  
th e  right. T h e  len g th  was a b o u t 15 m illim . F ro m  a  rough  sketch  it w ould 
ap p ea r th a t th e  g ro u n d  co lou r o f  th e  back  w as yellowish-grey ;  th e  so le  was 
white. T h e  co lours a re  still recognizable. T h e  b ack  is pinkish-grey, a n d  is

* If I lightly  understand Verrili (Am journ of Sei. and Art. 1879, p. 313), he 
considers that his specimens =  Dens stellula, Gendin, =  Doris pilosa, A. & H., but 
are different from D. pilolsa, Muller. If so the animal should be called Ac. stellata 
(Gmelin). But both Bergh and Alder & Hancock seem to regard the animal figured 
by the latter authors (which is Gmelin’s Doris stellata) as identical with Doris pilosa, 
Midler. If so, Ac. stellata has no separate existence.
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covered w ith b lack-tipped  papillae, am ong w hich, especially  n ear th e  m argin, 
art: som e ra th e r la rg e r co lourless papillae. T h e  b lack  tip s o f  th e  papillae, 
a n d  th e  b lack  b o rd e r ro u n d  th e  m an tle  a re  very  vivid a n d  distinct. T h e  
length  is 12 m illim .; th e  b read th  i o  m illim ., an d  th e  m axim um  he igh t 5 millim . 
T h e  rh inophores are  re tracted , an d  th e  pockets n o t  very easy  to  see  as they 
a re  su rrounded  by tubercles, som e colourless, som e tip p ed  w ith  black. T h e  
branchiae are  pinkish-grey, n o t am ple, hi — and  in  p laces trip innate . T hey  
¿tre five in num ber, b u t in  a  vacan t place o n  th e  righ t side o f  th e  circu it are 
som e rud im en tary  p lum es, suggesting  th a t th e  full n u m b e r is six. T hough  
th e re  is no  pocket in to  w hich th e  b ran ch iae  can  b e  re trac ted , th e  branchial 
a re a  is d ifferentiated from  th e  re s t o f  th e  hack. I t  is o f a  deep er p in k  colour, 
bears very few tubercles, an d  in  parts, th ough  n o t everyw here, is su rrounded  
by a  rim  form ed by th e  un ion  o f  som e o f th e  dorsal papillae. T h is  is pro
bably  th e  sam e arrangem ent as th a t described  by A braham  fo r Calycidoris. 
T h e  an a l papilla  is central. T h e  foo t (9 millim . x  6.5 m illim .) is b ro ad  and  
ra th e r ab ru p tly  p o in ted  beh ind . T h e  an te r io r m arg in  is  stra igh t. T h e  head  
is su rrounded  by  a  crescen t-shaped  veil ab o u t as w ide  a s  th e  foot, a n d  p ro 
longed  in to  sh o r t horns o n  e ith e r side. T h e  sides o f  th e  body, th e  m argin  of 
th e  m antle, an d  th e  b ranch ial a rea  con ta in  a  fair n u m b er o f  spicules, b u t there 
are n o n e  in  th e  res t o f  th e  do rsa l surface. T hey  a re  brow nish  rods, bearing  
m any m arks resem bling jo in ts a n d  divisions, b e n t in  various ways, b u t no t 
b ranched  o r  th ickened  in  th e  m iddle.

T h e  buccal m ass is p ink ish  ; th e  ingluvies b uccalis  w hich is im bedded  
in  i t  is  d iv ided  in to  tw o halves b y  a  w hite stripe. T h e  lab ia l cu tic le  bears 
tw o p rom inen t th ick  folds. T h e  lab ia l arm atu re  is a  ban d  of m osaic consisting 
o f  squarish  b locks (Fig. 3), irregularly  c left (o ften  quadrifid ) a t  th e  top. 
Below  these  clefts a re  a  n u m b er o f  m inu te , hard ly  visible, prom inences. T h e  
form ula o f  th e  narrow  rad u la  (F ig . 4 ), is 27 x 5 o r  6. 1. o. 1. 5 o r 6, th e  sixth 
to o th  being very  often  ab sen t. T h e  rhach is is  qu ite  b are  ;  th e  innerm ost 
te e th  a re  m uch larger th a n  th e  o thers, a n d  o f  th e  sh ap e  usual in  th is genus. 
T h ey  have a  large base an d  b ear ab o u t 5 denticles (som etim es w ith a  few 
sm aller add itiona l dentic les) n ear th e  to p  of th e  hook. T h e  o th er te e th  are 
m uch sm aller a n d  a re  alm ost covered by th e  b ro ad  base  o f  th e  first to o th  ; 
they  decrease in  sise outw ards, a n d  a re  q u ite  sm ooth , b u t preserve som ething 
o f  th e  ham ate  shape.

T h e  liver is large a n d  g reen ish  ; th e  g rea te r p a rt o f  i t  is covered  w ith a 
th ick  w hite layer, form ed by th e  herm aphrod ite  gland. T h e  m ucous gland 
is large, w hite an d  transparen t. T h e  sperm atoduc t is long a n d  consists of 
tw o parts, th e  upper soft, a n d  the low er m uscular ; th is low er portion  a n d  the 
verge arc  th ickly  covered w ith sm all, slightly hooked , tran sp aren t prom inences. 
T h e  cen tra l nervous system  is d istinctly  granulate . T h e  peda l ganglia  are 
se t below, a n d  a t  th e  sides o f  th e  cerebro-pleural. T h e  eyes a re  o n  ra th er 
long  stalks.
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D oridopsis.
T his  large genus has m uch th e  sam e d is trib u tio n  as Chromodoris, am i like 

it, is specially  characteristic  o f  th e  trop ical Indo-Taciftc. I t  is fo u n d  in  the 
M editerranean , a n d  is reco rded  from  various parts  o f  th e  A tlantic, ex tending 
as far n o rth  as th e  Bay of Biscay. I n  th e  m ore N o rth e rn  Pacific i t  is  re 
co rded  from  N in g p o  an d  Y okoham a, o n  th e  A siatic side, and  from  C alifor
nia, a s  fa r n o rth  as M onterey, o n  th e  A m erican side. T h e  only known 
C alifornian  form  besides those  described  below  is D . fitin a , M acFarland .

B ergh’s list in  th e  System  includes 60 species, b u t D. vidua  an d  D. 
spicula ta  a re  om itted  from  it, and  no. 40 D . lacera  (C uv.) =  D . wellingion- 
ensis, Abr., sh o u ld  b e  rem oved, for D . lacera  is  alm ost certainly a  H exabran
chus, a n d  D . wellingtonensis is an  Archidoris  (see E liot, P roc . M ai. Soc., 1905, 
p. 236.). Few  new  form s have been  described  o f  la te  years, a n d  it w ould 
appear th a t th e  list can  b e  b rough t up  to  d a te  a s  follows :—

60. D . ‘vidua, Bergh.
61. Ü. spiculata, B ergh.
62. D. fu lv a , M acFarland.
63. D . puncta tella , Bergh.
64. D . reticu la ta , n . sp.

D oris rad ia ta , van  H asselt, o f  w hich th e re  is a  beautifu l figure in  B ergh’s 
no tes  from  th e  L eyden  M useum , is p robab ly  a  Doridopsis.

T h e  species o f  D oridopsis  a re  very difficult to  d iagnose an d  distinguish, 
as th e  co lou rs a re  rem arkably  variable, a n d  th e  in ternal o rgans offer few im
p o rtan t differences. T h e re  is no  rad u la  or o th e r buccal arm ature.

D oridopsis vidual?), B e rg ii.

B erg h : N eue  N ack tschnecken , iv, Jo u rn . des M us. G odeffroy, 1878, 
H eft, xiv, pp. 35— 6.

A  single specim en  from  La Jo lla , Ju ly  1901, described  by C ockerell as 
D oris nigrom aculata, n. sp., w ithou t fu rther notes. I t  is io  millim . long, 
5 millim . high, an d  4  m illim . b road  across th e  b ranch iae , b u t is b roader be
h in d  th a n  in  front. T h e  back is strongly  a rch ed , b u t th is  shape  is  perhaps 
n o t n a tu ra l as th e  an im al is ben t. T h e  surface is sm ooth , n o t tubercu late , 
a n d  a  n u m b er o f  g listening w hite sp icules c a n  b e  seen  im bedded  in  th e  skin. 
T hey  are  m ostly  fairly stra ig h t long rods, b u t som e o f  th e  sm aller 
ones are  b e n t an d  have  an  irregu la r outline. T h e  co lour o f  th e  anim al, as 
preserved , is a  yellow ish-drab w ith  a  sligh t inc lina tion  to  lilac  in  places. 
T h e re  is a  do u b le  b o rd e r o f  b lack  spots ro u n d  th e  dorsal m argin , a n d  a  few 
larger black  b lo tches sym m etrically  disposed, one  in  fron t o f th e  rhinophores, 
tw o beh in d  them , tw o in  th e  m idd le o f  th e  back, a n d  five in  fron t o f  the 
b ranchiae. T h e  rh inopho res a re  large an d  grayish. T h e  b ranch ial po ck e t 
lies far back  ; it  is wide, open, very shallow , w ith  a  transparen t floor, and  
sm ooth , sligh tly  ra ised  m argin. I t  con ta in s six sm all scan ty  greyish plum es, 
fully everted  and  se t in  a  sem icircle open  beh ind . T h e  an a l papilla is large.
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'I 'lie  foo t is  ra th e r b ro ad , ro u n d ed  a t  bo th  en d s  a n d  n o t p ro jec ting  beh ind . 
T h e  p roboscis is  p ro tru d ed  a n d  p ro jec ts from  a p o re  in  its  an te r io r m argin. 
N o peda l groove o r  o ra l ten tic les a re  visible. T h e  m an tle  m argin  is every
w here ra th e r narrow .

T h e  in ternal o rgans, w hich a re  yellowish-white, seem  to  b e  a s  usual in 
th e  genus and  d o  n o t differ from  those  o f  D . vidua  a s  described  by B ergh. 
N o  b lood  g land was d iscovered . T h e  buccal tu b e  is ra th e r  th ic k  an d  m akes 
an  S -sh ap ed  b e n d  to  th e  left. T h e  m o u th  g lan d  is  yellowish, folliculate with 
a  fairly long duc t. T h e  cen tra l nervous system  a s  usual in  D oridopnix, an d  
w ith  d is tin c t eyes.

T h e  specim en  as p reserved  is rem arkably  like G a rre tt’s figure (rep ro 
d u ced  by B ergh) o f  D . vidua ,, excep t th a t th e  sk in  h as a  m ore d istinctly  
yellow ish tinge a n d  th e  m an tle  m arg in  is narrow er. Possib ly  too , th e  sp icules 
a re  m ore  n u m ero u s a n d  differently  shaped . 1) v idua  is reco rded  from  T ah iti, 
a n d  th e  locality  ren d ers  th e  iden tifica tion  suspicious, a s  th e  C alifornian  nudi
b ranchs a re  n o t as a  ru le  th e  sam e species a s  th o se  from  th e  S ou th  Seas ; 
b u t  th e  resem blances a re  so  g reat th a t I  have  reg istered  th e  an im al a s  D. vidua. 
I f  it  u ltim ate ly  p roves to  b e  a  separa te  species, it  w ould seem  en titled  to 
C ockere ll’s  m an u scrip t n am e  D. nigromaculata.

D oridopsis fo ed a ta , A braham , o f  unknow n h ab ita t, w ould ap p ea r to  be 
a very  sim ilar form , b u t is said  to  b e  soft, fleshy, a n d  m inu tely  tubcrculate.

Doridopsis reticulata, h. sp, .
PI. vii, fig. 5.

E igh t specim ens o f  very various sizes an d  colours, b u t  apparen tly  belonging 
to  th e  sam e species. T h e  liv ing anim al is  sa id  to  have  b e e n  ra th e r m ore 
th a n  s o  m illim . long. M any o f  th e  preserved specim ens a re  very  sm all, bu t 
th e  largest a re  17 millim . x  7 m illim ., a n d  14 m illim . x  9 .5  m illim . respectively. 
T h ey  a rc  all very fiat a n d  irregu la r in  ou tline, a n d  c a n  p robab ly  a lte r  the ir 
sh ap e  from  long  to  oval. T h ey  w ere cap tu red  a t  S an  P ed ro , C alifornia, 
an d  o n e  a t any ra te  o n  D ead  M an ’s Is land . T h is  specim en, w hen alive, was 
o f  a  d e e p  c h estn u t colour, w ith  very  num erous w hite spo ts. T h e  branch iae  
w ere en tire ly  w hite, th e  sh o r t th ic k  rh inophores pale  o rá n g e ; th e  m argin  o f  
th e  body  was w hitish, a n d  th e  so le  o f  th e  lo o t yellow ish w hite.

T h e  preserved specim ens vary in  co lou r from  yellow ish-brow n to  p u r
plish-brow n ; in  all, th e  back is covered  w ith sm all tubercles, w hich  a re  tipped  
w ith  w hite. T h ese  w hite  tip s  an d  th e  lig h t m an tle  b o rd e r  a re  m ore  consp ic
uous in  th e  yellowish th a n  in  th e  pu rp lish  specim ens. T h e  rh inophores arc  
w hitish, stou t, w ith ab o u t 30 perfoltarions a n d  slightly  ra ised  sheaths. T h e  
b ranch iae  a re  5 o r  6, conspicuously  w hite a n d  trip inna te . T h e  edge o f  th e  
p o ck e t is  ra ised , an d  in. m o s t specim ens tu rn e d  ou tw ards. I n  all, th e  u n d er
s id e  o f  th e  m an tle  is  grey, a n d  displays a  rem arkab le  c lea r w h ite  reticulation  
w hich looks superficially like  th e  branch iae  o f  P h y llid ia . I t  appears, how ever,
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to  b e  form ed by b u nd les  of" fibres a n d  sp icu les anastom osing  irregularly 
w ith in  th e  tran sp aren t skin. T h e  dorsal in tegum en ts  a lso  co n ta in  long in te r 
seeting  spiculus (fig. 5), s tra igh t o r  Y shaped , m ore rare ly  curved, a n d  som e 
tim es stria ted  transversely. T h ey  a re  n o t visible externally , b u t c a n  b e  seen 
from  th e  inside.

T h e  in testines a re  w hite o r yellow, b u t th e  b lood  g land which is o f  11 
d eep  purp le  con trasts  m arkedly  w ith its su rroundings. I t  is  single a n d  irreg
ularly lobed  in  ou tline. T h e  eyes a re  very large a n d  black  ; th e  cen tra l 
nervous system  is  co n cen tra ted  a s  usual in  Ooridopnig, th e  d ifferent ganglia 
n o t being d istinguishable , excep t th e  buccal pa ir w hich a rc  se t fa r b ack  on  a  
constric tion  o f  th e  oesophagus ab o u t 4 m illim . from  th e  rest. Som e previous 
investigator h ad  o p en ed  th e  an te rio r po rtion  o f  all th e  larger specim ens, b u t 
th e  arrangem en t o f  th e  buccal p a r ts  th ough  d is tu rb e d  seem ed  to  be th a t 
usual in  th e  genus. T h e  oesophagus is  narrow , co iled  several tim es, a n d  d i
la tes in to  a  sm all spherica l pouch  ju s t before  i t  e n te rs  th e  liver. T h e  la tte r 
varies from  choco la te  to  grey  in  colour, b u t in. m ost specim ens is h id d en  by 
th e  yellow follicles o f  th e  h e rm aphrod ite  g land. I t  is  deep ly  cleft behind. 
T h e  m ucous g land  is  large a n d  fo lliculate ex te rna lly ; it  partially su rrounds 
th e  large spherical sperm ato theca . T h e  sperm atocyst is elongate. T h e  
am pu lla  o f  th e  h e rm ap h ro d ite  g land  is sausage-shaped a n d  very d istinct. 
T h e  g lans pen is is  th ick ly  s tu d d e d  w ith h am ate  sp ines, resem bling th e  tee th  
o f  D orids.

I t  is  possib le th a t  th is  an im al is C ooper’s  D oris albo-punctata  (P roc . Calif. 
A cad. N a t. Sciences, 1863, vol. iii, p t. i), b u t th e  orig inal type  specim ens 
app ea r to  be lost, a n d  th e  d escrip tion  is so  sligh t th a t it  w ould hard ly  b e  
sufficient to  identify  any  species. I n  som e po in ts  (e.g. “  surface shining, 
m inutely  rugose ”} i t  is  n o t app licab le  to  th e  p resen t specim ens, unless th is 
p h rase  is  in te n d e d  to  refer to  th e  underside  o f  th e  m an tle , w hich is n o t sta ted . 
O therw ise, C o o p er does n o t a llu d e  to  th e  rem arkrb le  reticu lation , n o r does 
h e  say  any th ing  ab o u t th e  consp icous co n tra s t be tw een  th e  w hite branchiae 
a n d  th e  co lou r o f  th e  dorsal surface

Triopha, sp.
O n e  specim en from  San P ed ro  w hich is m u ch  co n trac ted  an d  ap p ears  to  

have  lo s t both  its  na tu ra l sh ap e  a n d  colour. A s preserved, it  is o f  a  uniform  
grey, 6  millim . long, 3.7 b road  a n d  4 h igh. T h e re  a re  8  processes on  th e  
frontal veil, and  5 ori each  s id e  o f  th e  body, all low  a n d  sto u t, sub-divided 
in to  sh o rt th ick  b ranches. T h e  b ranch iae  a re  six  ;  th e  rh inopho re  sheath s 
stra igh t a n d  cylindrical abou t 1.5 high. T h e  b ack  is  qu ite  sm ooth , a n d  no 
tubercles a re  visible.

T h e  jaw s a re  roughly triangu lar, a n d  com posed  o f  short, th ick  rods o f  
varying shape. T h e  rad u la  is  w hitish a n d  con ta ins 25 com plete  row s a s  well 
as a  few b ro k en  ones. T h e re  a re  fo u r rh ach id ian  tee th , very transparen t a n d  
little  developed . T h e  tw o in n e r a re  squarish , th e  tw o o u te r a re  triangular.
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T h e re  a re  on ly  four p leu ral tee th , o f  w hich th ree  a re  h am ate  a n d  th e  fourth 
low  a n d  less perfectly  fo rm ed. T h e  unc in i a re  8 , a n d  m uch  a s  described  for 
Triopha, m aculata  by M acF arland .

T h is  form  does n o t com pletely  co rrespond  w ith a n y  o f  th e  described  
species, b u t as th ere  a re  n o  n o te s  o n  th e  liv ing anim al, a n d  th e  specim en  is 
ill-preserved a n d  probably  im m ature , it  is n o t adv isab le  to  m ake it th e  type 
o f  a  new species.

T h e  know n species a re  : —
i.  T riopha  carpenteri, (S tearns) j M acF arland  regards these  two 
z . 'I', modesta, B ergh. ƒ as d istinct.
3 . T. m aculata, M ac F arland .
4. T. ¡/ranilia, M ac  F arland .

T h e  genus is reco rded  on ly  from  th e  w est C oast o f  N o rth  A m erica.

Laila cockerelli, MacKarland.

M acF arland  : P relim , acco u n t o f  th e  D orididae  o f  M onterey, 
pp. 46, 47.

T h e  ty p e  o f  th is  form  is  from  M onterey  B ay, b u t num erous specim ens 
o b ta in ed  by  C ockerell ag ree  w ith  it, excep t th a t th ey  a re  sm aller, th e  largest 
b e in g  12 m illim . long  a n d  4 broad. O n e  specim en  preserved differently  from 
th e  o thers  appears to  have k e p t its  na tu ra l colour. T h e  b o d y  is w hitish , th e  
th e  num erous sp icu la  being seen clearly  th ro u g h  th e  sk in . T h e  tip s  o f  all 
th e  papillae are  o f  a  d eep  b rillian t o range ; th e  five non-re trac tile  branchiae 
a re  tip p e d  w ith  th e  saine colour. T h e  dorsal tuberc les a n d  rh inophores arc 
o f  a  ligh ter yellowish orange:.

T h e re  a re  ab o u t 30 c lu b  shaped  papillae o n  each  side o f  th e  body 
a rranged  in  th ickly  se t o b liq u e  row s con ta in ing  2— 3 o r  rarely  4 papillae caeli. 
I n  th e  cen tre  o f  each  papilla is  a  co lu m n  o f  sp icules, w hich c a n  b e  seen 
th rough  th e  tran sp a ren t in tegum ents. T w o  sm all tubercles s tan d  in from  ul 
th e  branchiae, an d  o th e rs  form  a  row  dow n th e  cen tre  o f  th e  back with a  few 
sca tte red  sm aller ones a t  th e  sides. T h e  w hole dorsal surface is th ickly  nml 
visibly spiculous, th e  spicules be ing  usually  sw ollen in  th e  m iddle, an d  sonic 
tim es alm ost cruciform . T h e  fron ta l veil is w ide a n d  prom inent, hvarii in, 
papillae like those  o n  th e  dorsal m argin. T h e  an te rio r m argin o f  th e  foul h  
ab ru p tly  truncate . O n  each  side o f  th e  front, p a r t o f  th e  body  is ¡1 short |u o  
jec ling  ridge, s itua ted  ju s t below  th e  m argin  o f  th e  m an tle  a n d  runn ing  Inu Is 
a  little  way from  th e  ora l ten tacles . N o trace  o f  m and ib les o r  a  labial ui nui 
tu re  cou ld  b e  found.

T h e  rad u la  consists in  th e  largest specim ens of nearly  a  h u n d red  n » v , 
o f  colourless teeth . T h e  narrow  rhachis, w hich lies in a  ra th e r d eep  ginnvr, 
bears a  singte series o f  flat q uad rangu lar p lates. T h e  innerm ost too th  is 
sim ply ham ate, .slender a n d  very h a rd  to  see. T h e  second  to o th  is lrugr nini 
strong  with tw o ham ate  cusps ; th e n  follow nine o r  ten  uneinnl teeth , tl.oii m b
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a n d  quadrangular. T h e  in n er ones b ear one  o r  two cusps, b u t m uch  lower 
a n d  less developed  th a n  in  th e  larger too th . T h e  cusp  gradually decrease., 
and  th e  3— 4  o u te rm o st are  m ere plates. I  d id  no t find m ore th a n  io  uncini 
in  any  specim en. T h e  verge is a rm ed  w ith  sm all irregularly  shaped  spines.

T h is  form  offers a  m o s t curious superficial resem blance to  an aeolid . 
N o t only  are  th e  papillae se t in  transverse row, b u t th e  spiculous axis which 
they  contain, a n d  w hich is visible th rough  the tran sp aren t skin, looks very 
like the hepa tic  ram ifications fo u n d  am ong  cladohepatic  nud ib ranchs. T h e  
anim al is, how ever, obviously allied  to  Triopha, b u t is d istingu ished  from  it  
m ore clearly th a n  fusa an d  T rw p lia  in  v irtu  re o f  th e  arrangem en t o f  th e  
papillae, th e  buccal parts , an d  th e  lateral ridges.

A egires a lb o-p u n etatu s, Mac Fail and.

M ac F arlan d  : I.e., p . 45.
O n e  specim en  probab ly  from  San P ed ro , b u t n o t to  b e  iden tified  with 

those in  C ockere ll’s  list. L ength  10.5 m illim . ; w idth across back 4 m illim .; 
across fo o t 2 millim . ; h e ig h t in  fro n t o f  th e  b ranch iae  4.5 m illim . T h e  body 
slopes u p  to  th e  branch iae  an d  th en  dow nw ards posteriorly . T h e  head  is 
ra th e r broad, th e  ta il tapering  ; th e  in tegum ents are  h a rd  a n d  full o f spicules, 
w hich have m ostly th e  shape o f  cu rved  rods. T h e  co lour is a  pale dull 
yellow, w ith a  few dark  spo ts sca tte red  irregularly  h e re  a n d  th ere  betw een  
tubercles. T h ese  la tte r a re  a rranged  in  fairly sym m etrical rows, b u t as there  
a re  a lso  tuberc les betw een  th e  rows, th e  sym m etry  is n o t com plete . T h ere  
Seem to  be th ree  m ain  rows o n  each  side o f  th e  cen tra l d o rsa l space, which 
bears two o r  th ree  tubercles, an d  th e  tw o innerm ost un ite  in  front to  form 
one  line betw een  th e  rh inophores. T h e  th ird  line  is m ore o r  less con tinuous 
w ith  th e  frontal veil, and , as in  A ld e r a n d  H an co ck ’s p la te  of Aegires punctilu 
cens, seem s to  m ark th e  boundary  o f  th e  dorsal surface and  passes beh in d  th e  
b ranchiae, b u t (a lso  as in  Ae. pun c tilm xn s,)  th e re  are  o ther row s o f  tubercles 
below  it, a n d  on th e  ta il to  the very end.

T h e  oral veil is ra th e r b road , rounded , a n d  as preserved, is draw n down 
to  th e  sole o f  th e  foot. I t  bears m any crow ded  tubercles arranged  irreg u 
larly  ¡ 0 4 —5 rows. T h e  tuberc les vary in  size, th e  larger be ing  a b o u t 1.5 
m illim  high, an d  a re  cylindrical w ith flatfish tops , bearing  a  few m inu te  in 
consp icuous h isp id  o r  spiculous processes. T h e  rh inophores a rc  stout, 
w hitish, com pletely  re trac ted , and  with n o  signs o f per foliation. T h e  right 
rh inopho re  pocket is su rrounded  by four, a n d  the left by five tubercles, of 
w hich th e  o u te r are  th e  larger, b u t there  a re  only slight traces o f  a  com m on 
rim  connecting  these  tubercles. T h e  b ranch iae  are  sm all, w hile, tr ip inna ta  
and  bear 4 — 5 m ain  ram ifications, b e fo re  each o f  th em  s tan d s  a  large 
tu b e rc le  w hich bends over th e  plum e, w ithou t c losing  over it  as in  Noto'lorir. 
T h e  an te rio r tu b e rc le  is  deeply  th ree-lobed  ; those  a t  th e  sides four-lobed.

T h e  in testines a re  w hitish, except th e  liver which is grey, T h e  central 
nervous system  appears to  b e  m uch  as in  Ae. punctilucens as figured by Borgii.
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The buccal m ass co n ta in s  a  c ircu la r arm atu re o f  ra th e r th ick  rods o f  various 
shapes, som e ben t. I n  th é  roof o f  th e  m ou th  is a  single m andib le , bright 
yellow and  roughly  sq u are  in sh ap e  w ith a  b lu n t triangu lar p o in t on  th e  cu t
ting  edge. T h e  h inder p a rt o f  i t  is m em branous. T h e  radu la  is  colourless, 
an d  consists o f  17 row s con ta in ing  18 ham ate  te e th  o n  each side. N ea r the 
rhach is they  are  sm aller a n d  crow ded, th e  ho o k  is low  a n d  the base  long. 
T h ey  increase in  size outw ards u p  to  th e  las t b u t one  T h e  ou te rm ost o f  all 
is ra th e r sm aller. T h e y  have  a  w ing-like process o n  th e  in n e r m argin.

A s Ae//ires albo-jmnctalus is reco rded  from  th e  C alifornian  coast, th e  p re 
sen t anim al shou ld  probably  h e  referred  to  it, th ough  po in ts o f  difference are 
no t w anting. T h e  loss o f  th e  w hite do ts in  a  p reserved  specim en is n o t sur
prising , b u t th e re  a re  a lso  differences in th e  shape  o f  th e  oral veil a n d  b ran 
chial valves. B u t in  n u d ib ran ch s which I tear tuberc les an d  processes these 
o rgans exhibit g reat variation, an d  it w ould bo unsafe to  assum e th a t th e  
arrangem ent found in  a  single specim en  is specifically characteristic. I t  is 
assum ed  that in saying th e  p leu ral tee th  o f  An. albo-punc,taius a re  sim ilar in 
form , M ac F arland  docs n o t m ean  to say  th a t  th e  in n er ones a re  n o t sm aller 
th a n  th e  rest, as is usual in  th e  genus.

T h e  various species o f  Aegires a re  n o t sharp ly  d istinguished, a n d  n e ither 
th is specim en  no r th e  typical A e. albo-punt-talm  d iffer m aterially from  Ae. 
punctilucens, excep t in  colour.

T h e  form s h itherto  described  are 
c. A e punc.tilut'flhs, d ’ Orbigny, 
a. Ae. h ispidus, H esse.
3. Ae. leuckartii, Verany.
4. Ae. a lbopunctatus, M acFarland.
5. Ae. 1ñllosíu, F arran .

D iro n a , Mac Farland, MS., nov. gen.

T h o u g h  th e  following will p robably  b e  th e  first p rin ted  accoun t o f  th is 
rem arkable genus, I  learn  from  Prof. M ac F arland , w ho h as m ost courteously 
sup p lied  m e w ith  m uch valuab le  inform ation, th a t h e  has been  ab le  to  p re 
p are  a  m uch  fu ller descrip tion  based  o n  th e  exam ination  o f  m any living 
an im als and  preserved specim ens. I t  w ould ap p ea r th a t som e tim e  may 
elapse before his paper is issued, and  I, therefore, publish  th e  following notes, 
w hich a re  necessarily im perfect o n  accoun t o f  th e  scan tiness o f th e  m aterial 
a t m y disposal, bu t a t  th e  sam e tim e  I preserve his generic  a n d  specific nam es.

The generic characters a re  a s  followes :— T h e  anim al is aeolidiform  in 
appearance and bears papillae of various sizes, som etim es s tudded  w ith knobs 
a n d  ridges, hu t n o t contain ing  cnidocysts o r  hepa tic  diverticula. I t  has no 
o ra l ten tacles , b u t perfolia te rh inophores w ithou t sheaths, a n d  an  oral veil 
w ithou t projections. T h e  anus lies o n  th e  rig h t side very fa r back  T h e  
jaws are  large and  sm ooth . T h e  radu la  consists o f  several row s o f five teeth 
each j th e  cen tra l tooth is sm all ; th e  first la teral den ticu late , th e  second
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la teral sm ooth  w ith  a  large base  a n d  a  large sickle-shaped hook . T h e  liv< > 
is trilobed , b u t is w holly co n ta in ed  w ithin th e  body cavity, a n d  is  n o t rauii 
lied. T h e  h e rm ap h ro d ite  g land  consists o f  several separa te  lobes lying ou 
th e  fro n t part o f  th e  liver. A ccord ing  to  M acF arland , th e  g lans [lenis Ín 
arm ed.

In  som e respects, such a s  th e  struc tu re  o f  th e  fron ta l veil a n d  o f  th e  hern ia  
p h ro d ite  g land, th is  an im al resem bles Scyllaea, a n d  p erhaps th e  kno b s o n  the 
papillae m ay represen t b ranch iae . I n  o thers, particu larly  th e  ab sen ce  of 
rh in o p h o re  sheaths, i t  approaches th e  Aeolius, a n d  in  general ap pearance  is 
n o t un like Proctonotm . B ut th e  und iv ided  liver is  rem arkab le  in  con junction  
with th e  o th e r  characters, an d  b o th  th e  position  o f  th e  anus an d  th e  den tition  
a re  peculiar.

T h e  g en u s w ill p robab ly  b e  m ade  th e  ty p e  o f  a  new  family. A t p resen t 
tw o species a re  know n :—

1. D irona  p icta , M ac F arland , C alifornia, described  below.
2. D . albolineata, M ac  F arland , C alifornia. P rof. M ac  F a rlan d  states 

th a t this an im al is  o f  a  beautifu l, tran slu cen t grey, save for a  narrow  band  
o f  pu re  w hite edging th e  veil, th e  cerata , a n d  th e  cau d a l c re s t ; a lso  a s im ila r  
lin e  ru n n in g  dow n th e  sta lk  o f  each  rh in o p h o re  a n d  m eeting  in  th e  m edian  
line. C era ta  sm ooth , rad u la  a b o u t 32 x  t . i .  i . i .  i .

D iro n a  p i t t a ,  MacFarland.
PI. vii, figs. 6 — r i .

T h e  an im al w hich was o b ta in ed  a t D ead  M an’s Is lan d , S an  Pedro , 
m easures 19 m illim . in  leng th  a n d  7 in  b re a d th : th e  he igh t to  th e  dorsal 
surface is 5 millim . a n d  to  th e  lip  o f  th e  h ighest pap illa  9 . T h e  length 
inc ludes th e  buccal m ass w hich is everted . T h e  co lou r is w hitish b u t th e  
g reen ish  viscera c a n  be seen  th rough  th e  in tegum ents, a n d  th e  back and  
sides show  traces o f  reddish  brow n p igm ent. T h e  living an im al is described  
a s  having brow n sides w ith ra th e r sparse, sm all, yellowish spots. F rom  a  
sketch  o f  th e  dorsal m arkings i t  w ould  ap p ea r th a t yellow p redom ina ted  in 
th is  region a n d  th a t th e  brow n co lo u r w as rep resen ted  on ly  by a  re ticu late  
p a tte rn  (figs. 6  an d  7).

T h e  an im al is  s tou tly  bu ilt. T h e  fo o t is b ro ad  and  slightly expanded  
in  front, w here it is ro u n d ed , w ithou t a  g roove o r  la te ra l angles. T h e  back 
is flat a n d  m inu te ly  tubercu la te . T h e  m arg in  is  n o t p rom inent b u t is 
m arked  by  a line o f  pap illae  o f  w hich th e re  a re  ab o u t 15 o n  each  s id e  and 
o n e  o r  tw o over th e  tail. T h ey  a rc  m ostly  m inu te  b u t  som e a re  a s  m uch 
a s  2 millim . high. T h e  line  is generally  single b u t  double: in  som e places. 
B esides these papillae, th ere  a re  a  n u m b er o f  m uch  larger ones a b o u t 4  

millim . h igh, m any  o f  w hich have b ecom e de tach ed , so  th a t  it  is difficult to  
b e  certain  w hat was th e  orig inal arrangem ent, b u t  it w ould  ap p ea r th a t th e re  
w ere a b o u t 5 on each  side w ithin th e  line  o f  sm aller papillae, a n d  th a t the 
largest o f  all w ere a t  th e  e n d  o f  th e  body . T h e y  a rc  deciduous, som ew hat
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ovate , in .s h f tp e  (4  m illim . x  3 m illim .) constric ted  a t  th e  base  b u t  tapering  
su d d en ly  to  a  po in ted  tip, th ough  th is feature is n o t visible in  th e  drawing. 
O n  th e  inside th ey  bear a  n u m b er o f  sm all p rom inences, a t  least two rows 
o f  ten  each, co n n ec ted  by ridges. T h e  struc tu re  is n o t very p lain  b u t m ay 
represen t som e form  o f  b ranch ia  though  th is is  no t suggested  by C ockerell's 
sketch  (fig. 8).

In  fron t o f  th e  rh inophores is  a n  o ra l veil, 1-5 millim . wide a t  its 
b roadest part. I t  is u n d u la te d  b u t show s n o  processes o r  d is tin c t ten tacu lar 
prolongations. T h e re  is n o  trace  o f  ten tac les  n e a r th e  m outh . T h e  rh ino 
phores a re  s to u t (3  m illim . x  2 m illim .) a n d  deep ly  b u t  som ew hat irregularly 
perfoliate. T h ey  are  m uch  con trac ted  b u t look  as if  they  h ad  originally 
h a d  a  process o r sharp  p o in t in  front. T hey  have  n o  sh ea th s a n d  are  
apparen tly  n o t re tractile , for th o u g h  th e re  is  a  slight hollow  a t  th e ir  bases it 
looks as if  they  cou ld  n o t b e  w ithdraw n in to  it. T h e  genital orifices arc 
ab o u t 3 millim . beh ind  th e  frontal veil, inconsp icuous a n d  w ithou t folds. 
T h e  v en t is a t  th e  ex trem e poste rio r e n d  of th e  righ t side. I t  is very wide 
b u t n o t very  prom inent.

T h e  cen tra l nervous system  is yellowish and  very d istinctly  granulated . 
T h e  eyes are  large, b lack  w ith a  redd ish  lens an d  so t on  long  stalks. T h e  
cerebro-pleural ganglia show  a  very d is tinc t division : in  fact in  th e  p repara
tio n  th e  tw o parts a rc  separa te , b u t  th is  is  p erhaps n o t na tural. T h e  pedal 
ganglia  a re  below  th em  a n d  ap p lied  to  th e  sides o f  th e  oesophagus.

T h e  jaw s are  yellow, n o t den ticu late , an d  ap p aren tly  b ear th ree 
ridges, arising  n e a r th e  hinge. T hey  seem  how ever som ew hat crum pled  
a n d  p erhaps have  been  in ju red  ow ing to  th e  eversión  o f  th e  buccal mass. 
T h e  form ula of the co lourless tran sp aren t radu la  is 22 x 1. 1. 1. 1. 1. In  
th e  m idd le  of th e  w ide n ak ed  rhachis is a  sm all e longate  cen tra l too th  (fig. 
9 ) bearing  a  longish stra ig h t sp ine. W ith th e  h ighest pow er, traces o f  o n e  o r  
two denticles seem  v is ib le  a t  th e  base o f  th is sp ine  in  som e teeth , b u t they  
a re  very sm all. T h e  first la teral (fig, io ) , w hich is a  considerab le  d istance 
from  the cen tra l too th , is som ew hat as in  Coryphella, h am ate , w ith  a  longish 
base a n d  6-8 d is tinc t den ticles. T h e  second  la te ra l (fig. 11) lias a  very long 
base a n d  a  large curved hook , b lun t a n d  n o t denticulate.

T h e  oesophagus passes u n d e r and  in to  th e  liver, w hich is d a rk  green, 
an d  appears superficially to  b e  a  single so lid  m ass, b u t  on exam ination  is 
seen to  b e  trilobed , one  o f  th e  lobes being  slightly  bifid. N o  diverticula, 
o r  b ranches a re  visible, th o u g h  th ere  a re  ho les in th e  surface; o f  th e  liver 
w hence they  m igh t h av e  issued. B u t no d iverticu la  can b e  de tec ted  in  the 
papillae by e ith e r sec tion ing  or squashing. T h e  substance  o f  th e  papillae 
seem s to  b e  hom ogeneous a n d  only  slightly  yellow er in  th e  cen tre  th an  o u t
side. I t  is ce rta in  th a t  they  d o  n o t co n ta in  a  co lum n of g reen substance  
analogous to  th e  liver. N o  cn idocysts cou ld  b e  found. E nclo sed  in  the 
liver is a  th in , m em branous, a lm ost tran sp aren t s tom ach  with a. few in ternal 
lam inae. T h is  an d  th e  in testines a re  full o f  gritty  m a tte r  an d  m any sm all
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spines, w hich m ay e ith e r represen t a  s tom ach ic  a rm a tu re  o r  b e  m erely the 
rem ains o f  som e an im al w hich has been  swallowed. T h ey  w ere mu 
observed in  any place to  b e  clearly a rrauged  on  th e  walls o f  th e  stom ach . 
T h e  liver is deeply  grooved to  receive th e  in testine  which is w hitish. 11 
ru n s low dow n a t  th e  side o f  th e  liver a n d  tu rn s upw ards a t  th e  end  of the 
body.

O n  th e  an te r io r surface o f  th e  liver a rc  seven yellowish grey lobes 
w hich ap p ea r to  constitu te  the h e rm ap h ro d ite  g land though  th ey  are  so 
m uch hard en ed  th a t th e  s tru c tu re  can n o t b e  clearly  seen . I n  any  case they  
d o  n o t form  a  layer over th e  live), nor do  they  ex tend  to  th e  posterior part 
o f  th e  body  cavity. T h e  gen ita lia  a re  n o t well p reserved, and , as it would 
seem , n o t fully developed. T h e  m ucous g lan d  is o f  m odera te  size aud  the 
sperm ato theca  appears to  be elongate. T h e  d is tinc t, yellowish renal syrinx 
lies a t  th e  side o f  th e  intestine.

Prof. M acF arland  inform s m e th a t th is  species found by M r. C ockerell 
a t  S an  P ed ro  is com m on a t  Pacific G rove. T h e  living an im al is o f  a light 
brow n, p lentifu lly  besp rink led  w ith fine lem on  yellow spots, a n d  w ith a  
single p ink  sp o t a t  th e  base o f  each papilla. T h e  shape o f  th e  living 
anim al is rep resen ted  in  figure 8a. In  a lcohol it  becom es unnatu ra lly  high 
a n d  square a n d  th e  th in  expanded  edge of th e  foot is lost I t  further 
appears from  Prof. M ac Farland’s no tes th a t th e  g lands pen is is a rm ed  but 
n o t th e  stom ach , so  th a t the sp ines found b y  m e m ust be p a rt o f som e 
anim al w hich h a d  b een  ea ten , a n d  th a t  th e  und iv ided  cha rac te r o f  th e  liver 
is  co n stan t in  all specim ens.

J an olu s, Bergh.

T h is  genus, w hich was crea ted  by B ergh  for Janolus austral,is ob ta ined  
by th e  C hallenger in  th e  A rafura Sea, differs from  A n i io ¡ M á 111 ( J a n u s )  in 
having large sm ooth  jaw s and  a  very w ide foo t w ith an expanded  m argin. 
Antiopella hya lin a  has been  show n b y  B ergh  to  be referable  to  this aenus 
and  a  new  form  is h ere  described , so  th a t the know n species are  :—

1. Janolus austra lis, B ergh.
2. J . hya linus  (A . & H .).
3. J .  coe.rvleopintu*. n . sp.

Jan olus eoeru leop ietu s, 11. sp.

PI. viii. figs. 12--- 16.

F o u n d  a t  D ead  M an’s Is land , S an  Pedro , C alifornia. T h e  n o te s  o n  the 
living an im al say th a t it looked like  a  m ass o f  speckled  jelly , an d  th a t the 
ce ra ta  w ere very  easily deciduous. T h e  co lours are  to  b e  gathered  from  the 
sketches (figs. 12, 13).

I. For this nomenclature (Antiopella — Antiopa = Janus) see Hoyle, Joiirn. 01' 
Concliology, 1902, p. 214.
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T h e  single preserved  spec im en  is stoutly  bu ilt. I t  m easures 7 m illim  
from  head  to  tail, bu t th is rep resen ts a t least io  m illim ., as th e  body  is con 
siderab ly  ben t. T h e  heigh t is 4  m illim ., th e  b read th  3,5 across th e  back 
an d  5 s cross th e  foot. T h e  buccal m ass is exserted  a n d  th e  an te r io r e n d  of 
th e  anim al som ew hat d is to rted , b u t th e re  appears to  have  b een  a  fold over 
the m outh  w ith  a  d is tinc t cylindrical ten tac le  on  each side. B eh in d  th is are  
th e  rh inophores, large, stou t, a lm ost spherical, 2 m illim . h igh, w ith ab o u t 15 
deep  perfoliations a n d  slight cavities n o t am oun ting  to  pockets a t  the ir bases. 
B etw een them  is a  c re s t w hich m ay b e  described  either as tw o tubercles, o r 
one  tuberc le  in d en ted  in  th e  m iddle. T h e  body  bears a t  p resen t only a  
single line  of m inu te cerata , w hich a re  evidently  in  th e  first stage of growth. 
T h e re  a re  25— 3 0  o n  each side, a n d  ab o u t six in  front o f  th e  rh inophores. 
L oose in  th e  b o ttle  a re  five s tou tish  conica l ce ra ta  3 .5  long, w ith a  yellow 
ring  below  th e  tip . T h e ir  o u tline  is  ra th e r irregular bu t they  d o  n o t bear 
d is tinc t knobs. I  have seen living specim ens o f  A  n fio jid la  crista ta  a t  P lym outh  
in  a sim ilar condition . In  th e  Ja n id a e  th e  cerata  a re  very caducous and  easily 
lost b u t also easily renew ed. I t  is p robab le  th a t the p resen t an im al in  its 
p erfect sta te  was covered w ith  cera ta  sim ilar to  th e  large ones now  detached.

T h e  an a l pap illa  is largo a n d  cup-like, m edio-dorsal a n d  1 'eh iiid  the 
pericard ium . T h e  genital orifices are  far back  an d  su rrounded  by m oderately 
strong  folds. T h e  verge is exserted, very long, nearly  4 m illim ., conical bu t 
sinuous, p o in ted  b u t un a rm ed . T h e  fo o t is  broad, stra igh t in  fron t ; n o  no tch  
o r  groove is  visible, b u t i t  was p erhaps co n n ec ted  w ith th e  la teral expansions 
of the head , th ough  i t  is  hard  to  te ll from  th e  preserved specim en . T h e  
la teral m argins o f th e  foo t a re  am p le  and  undu la ted . T h e  ta il is n o t  long.

T h e  buccal m ass is  long  an d  ra th e r  com pressed. I t s  sides a re  enclosed 
by th e  yellow jaws. T hey  are  very large for th e  size o f th e  an im al (length  3.5, 
b read th  1.7), triangular, w ith  a ridge dow n th e  m idd le  o f each side, and  
stria ted . T h e  edge is n o t den ticu la te , b u t p resen ts a m inutely  tessella ted  
appearance n ear th e  hinges. T h e  radu la  consists o f six teen  rows, a n d  the 
m axim um  form ula ap p ears  to  b e  r6  x  27. 1. 27. T h e  tee th  a re  transparen t, 
m uch b en t a n d  crow ded, especially  n e a r th e  rhacliis. I t  is p robab le  tha t 
th e re  is  a  m ed ian  to o th  in  all th e  row's, b u t owing to th e  crow ding and  ir
regularity  o f th e  o th er te e th  it  is often im possible to  discover it. The tee th  
a re  stout, low  an d  ham ate  n e a r th e  cen tre  o f th e  rows (figs. 14, 15), a n d  liave 
long bases. F u rth e r from  th e  rhachis they  becom e taller, m ore slender with 
sm aller bases and  m ore erec t (fig. 16), only  th e  ou term ost be ing  again  shoit. 
O n  a  few tee th  n ear th e  rhach is can  be seen  3— 4 sm all ridge-like den tac les 
q u ite  a t  th e  base o f  th e  h o ok . T h e  rem ain ing  tee th  a re  sm ooth.

T h e  in te rn a l o rgans ai e  n o t well preserved . T h e  alim en tary  tra c t could  
n o t b e  satisfactorily traced , b u t a s  fa r its i t  cou ld  b e  followed seem ed to  corres
pond  with th e  descrip tions o f  A ntiopella  cristata. T h e  ce ra ta  co n ta in  yellowish 
d iverticu la  w hich b ear two o r  th ree  kno b s o r  b ranches a t  th e  tip s, w here th e  
yellow rings are. v isib le externally . T h e  h e rm aphrod ite  g land  is  large, and
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consists o f m any w h ite  fo llic les; th e  m ucous a n d  a lbum en  g lands large : (lie 
sperm ato thcca  strong  an d  rather elongate. T h e  central nervous system  is 
very strongly  g ran u la te  ; th e  cerebro-pleural ganglia  a re  elongate, the pleural 
rounder.

H errn  is e n d a  o p a le sc e n s  (Cooper).

B e rg h ; E xplor. o f  A laska, N ud ib r. 1, p. 138.
C ockerell is p robab ly  co rrec t in  referring to  th is species, a  n u m b er o f 

specim ens found  a t  S an  Pedro  a n d  in regard ing  it as iden tical with th e  
E olis  ojicilesc.uns o f  C o o p er from San D iego, a lthough  B erglvs specim ens 
from  A laska w ere m uch sm aller a n d  th e re  w ere som e d iscrepancies in 
colour.

T h is  n u d ib ran eh  was fo u n d  ab u ndan tly  o n  m ud flats at^low tid e  in  San 
P e d ro  h a rb o u r o n  Ju ly  19, 1901, and  a tta in e d  a  leng th  of 42 m illim s. T h e  
papillae w ere arranged  in th ick  groups a n d  w ere deciduous T h e  tentacles 
a n d  sole o f  th e  foot were o f  a  beautifu l opalescen t b lue  an d  a  stripe o f  the 
sam e co lou r ran  dow n th e  m iddle o f th e  back, b ifurcating an terio rly  so  as 
to  enclose an  o b long  a rea  o f  b righ t orange. I n  som e individuals th ere  was 
a  sim ilar o range a re a  in  th e  m idd le  o f  th e  back. Som e p ink in te rn a l o rgan 
cou ld  b e  seen th rough  th e  in tegum ents, an d  th e re  was a  b ro ad  orange stripe 
o n  each s id e  o f  th e  h ead  passing  backw ards from  th e  oral tentacles. T h e  
cera ta  w ere yellow ish w ith  b lu ish  tip s, a n d  the h ep a tic  d iverticu la  varied in 
co lou r from  p u rp lish  to  very pale  brow n, th e  ligh ter co lou r be ing  th e  com 
m oner (figs. 17, 18, 19).

T h e  preserved specim ens arc  o f a  uniform  pink ish  or violet grey ; the 
length  varies from  14 to  20 m illim ., th e  b read th  across th e  cera ta  a t  th eO
w idest p a rt from  7 to  9 . T h e  ex ternal a n d  in te rn a l characters seem  lo  agree 
w ith B ergh’s descrip tion , allow ing for th e  d ifference o f  size.

T h e  cera ta  a re  se t in  four o r five th ick  groups, o f w hich th e  first and  
second  are  som ew hat raised, th e  o thers less d istinctly  so. T h e  innerm ost 
c e ra ta  a re  largest, th e  ou term ost very  sm all. T h e  foot is broad, th ickened 
a n d  grooved in front, an d  p roduced  into grooved ten tacu la r angles. T h e  
ta il is long  an d  th in , ex tend ing  5 'm illim . b e h in d  th e  cera ta  in  large speci
m ens. T h e  rh inophores b ear ab o u t 20 d is tinc t perfoliations. Tn several 
specim ens th e  oral ten tac les sim ulate  perfoliatum  in a  rem arkable  m anner, 
b u t th e  p h en o m en o n  is apparen tly  d u e  to  con trac tion  as in  o th er specim ens 
they  a re  sm oo th  a n d  sim ple.

T h e  jaw s are  yellowish an d  b ear a line o f  p o in ted  den tic les w hich are 
them selves serru la te  in  th e  b in d e r part. T h e  radu la  consists o f  ab o u t 25 
yellow ish tee th  with 4-—6 longish, cu rved  den tic les  o n  each side o f  th e  
cen tra l cusp . T h e se  den tic les a re  som etim es irregularly  shaped  o r  bifid. 
T h e  u n d er side o f  th e  cen tra l cusp  is irregularly  serru late, th e  serru lations, 
though  no t always easy to  see, am oun ting  to  a t  least ten. B ergh m entions 
th a t a  layer o f ra th er sh o rt saceu late  g lands filled the end  o f  th e  penis
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around  th e  orifice. I n  som e o f  th e  present specim ens th e  o rp in  is cv .c iled , 
unci it  seem s clear th a t th e re  a rc  four o r live row s o f round  glandula! 
nodu les a t  th e  base  o f  th e  term inal po rtion , se t ab o u t o n e  th ird  ol th e  way 
dow n th e  w hole organ, w hich is very long. T h e  c ircu it is in te rru p ted  in 
o n e  p a rt by a  triangu lar (lap o f  sh in  w hich itself bears nodules.

I n  th is genus th e  den tic les  o n  th e  edge o f  th e  jaw  are  them selves 
serru late, a n d  th e  cen tra l cu sp  o f  tlic  tee th  is se rru la te  o n  the. u n d e r side, 
bo th  o f  w hich ch aracters (though  referring to  som ew hat m inu te deta ils) are 
un ique  in  th e  h ith e rto  described  A volidiadae, O therw ise th e  H ttrm im m la  
is closely a llied  to  F  avelina, a n d  Fam lant.i, a n d  a n d  p e rh ap s  th e  th ree  shou ld  
b e  regarded  a s  a  single genus. T h e  ro u n d  g lands o n  th e  verge recall those 
fo u n d  o n  th e  sam e o rgan  in  Far,aluna.

S p u rilla , Bergh.

T h is  genus resem bles A eolid iella  in  its general sh ap e  and  bilobed , 
pectin iform  tee th , b u t differs in  hav ing  perfoliate rh inophores, though th ere  
w ould seem  to  b e  a  ru d im en tary  perfoliatum  in  som e species o f  Aeolidiella. 
Kor instance, V ayssière sta te s  th a t the rh inophores o f  Ae. glauca  a rc  “ m unis 
d 'u n  sillon  spiral.”  F o u r  species o f  S p u r illa  a re  know n, nam ely :—

x. Sp . m eipolitana, {D clle C hiaje).
2. S p . sargM xieola, B ergh.
3. Sp . inornata, V ayssière.
4. S p . rhrnm  o#ania, n , sp,

S p u r i l la  ch ro m o so m a , u. sp
O n e  specim en I'nmi I temim.m'n Island , S an  I’cd rn , w here it is said to  

b e  found o n  rocks betw een  tide1. A rn u d iiig  to th i :  no tes  on tiro living 
an im al, th e  body  is o f  a  ruddy  co lon i, willi 11 low of w hite m arks o n  th e  
back , th e  ce ra ta  green ish  with w hile lipi,, mid (lie oral len tac les rem arkably 
s trong  an d  large. I t  is m en tio n ed  tha t Hie cerata  a re  easily  deciduous, and  
th ey  a re  a lm o st en tire ly  lost in  th e  preserved specim en. I t  is m uch  ben t, 
b u t w ould h e  ab o u t 15 m illim  long if s tra igh tened  o u t, s tou tly  b u ilt b u t 
w ith a  long  ta il. T races o f  th e  tu d d y  co lou r can  b e  seen in th e  an te rio r 
p a rt o f  th e  body. T h e  an te r io r co rners o f  th e  foo t are  considerab ly  pro
d u c e d  b u t  b e n t dow nw ards. T h e  oral ten tac les  a re  still unusually  long  an d  
stout. T h e  sho rt, th ick , p ink ish  rh inophores b ear a b o u t ten  ob lique  per- 
foliations. I t  is n o t possib le  lo  say w hat th e  arrangem en t o f Lite cerata  was. 
T h e  few th a t rem ain  a re  very sm all.

T h e  buccal p a rts  a re  everted , a n d  th e  in terio r o f  th e  cavity  is seen to  
b e  covered w ith sm all tuberc les . T h e  jaws a re  yellow a n d  110; denticles 
cou ld  b e  follini. The rad u la  consists o f 19 yellow pectin iform  tee th , dis
tinctly  bilohet! and  a rch ed , n o t flat. T h e re  a re  o n e  o r  two cen tra l denticles 
low er than  th e  rest, a n d  o n  each  s id e  o f th em  from  25 to  32 ' 0I1!Í> l^ 'n 
la te ra l den ticles, th e  po in ts  o f  w hich a re  o ften  broken  off.- N o  genital arm ature 
was found.
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T h is  anim al approaches very nearly  Sp. neapolitana  w hich has a  sim ilar 
coloration , large oral ten tacles a n d  transversely  lam ina ted  rh inophores. 
T h ç  tee th , how ever, a n d  th e  front part of th e  foo t p resen t differences, and 
in  view o f  th e  h ab ita t th e  probab ilities are  in favour of the species being  
d istinct. B u t th e  close resem blance betw een  several C alifornian  a n d  
E uropean  nud ib ranchs is rem arkable,

P hyllobranehop sis, nov, gen.

T h e  specim ens on w hich th is new  genus is founded  are  so badly  p re 
served th a t m any im p o rtan t characters rem ain  uncerta in . W ith  th e  a id  of 
M r. C ockerell’s sketch  how ever (figs. 20, 2 j)  th e  following po in ts can  b e  
established. T h e  radu la  is ascoglossan an d  closely resem bles th a t o f H er
m aeina, T rin ch .; th ere  are  no jaw s a n d  no oral ten tac les : th e  rh inophores 
app ea r to  b e  as in H erm aea  : th e  m argins o f th e  back  bear o n e  or two rows 
o f  flat leaf-like appendages, as in Phyllobranchus, T h e  d igestive system  
an d  hepatic  d iverticu la  seem  to  b e  as in  H erm aea  a n d  n o  trace  of a  buccal 
c ro p  can b e  found, th ough  in view of th e  m ace ra tion  o f  m any o f  th e  in
ternal organs, its ab sence  can n o t b e  regarded  as conclusively dem onstra ted . 
T h e  ven t cou ld  no t b e  found.

T h e  anim als offer m any resem blances to  C aliphylla, b u t differ in (1) 
the ir stou ter shape, (2 ) the sm all nu m b er o f cerata , (3 ) th e  radu la , (4) the 
arrangem ent o f  th e  hepa tic  d iverticu la  in th e  cerata , an d  (5 ) th e  apparen t 
absence  of th e  crop. I t  appears best to  regard  them  as a  new genus belong
ing  to  th e  H erm aeidae , b u t in  m any ways in te rm ed ia te  betw een  th a t family 
an  the Phyllobranchidae.

P h yllob ran eh op sis en terom orp h ae, gen. and spec. nov.

PI. viii, Figs. 20— 22.

F o u r specim ens found  on E n tero m o rp h a  in sm all rock pools near high 
water m ark  or D ead  M an’s Is lan d , San P ed ro , Ju ly , i 901. T h e  living 
anim als are  described  as green ish  yellow, w ith b lack  m ottlings on th e  sides 
T h e  eyes w ere very d is tinc t an d  se t on sm all pale  pa tches, th e  h ead  and  
an d  neck  being black. T h e  an im als w ere ab o u t 5 millim . long.

All th e  specim ens are  bad ly  preserved  and  m uch m acerated , so th a t it 
is im possible to  b e  certa in  ab o u t m any of th e  m ost im portan t external 
characters. T h ey  a re  all greenish-w hite with an  irregular b lack  m arbling, 
d is trib u ted  in  varying p roportions on  th e  sides, head , ta il a n d  rh inophones, 
b u t n o t o n  th e  foo t o r  back. T h e  cera ta  a re  w hitish  a n d  flat a s  in P hyllo 
branchus with sinuous b u t n o t d en ticu la te  edges. T h e  largest a re  2 millim . 
long and  1 millim . w ide. T hey  app ea r to  b e  arranged  in a single row, bu t 
large an d  very sm all cera ta  are  som etim es found  close together and  may 
represen t tw o rows. T hey  are  easily caducous a n d  m any have fallen off. 
W ithin  th em  can b e  seen  greyish, cells, only  slightly  darker th a n  th e  surface
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tissue  arranged  in  a  loosely ram ified fiocculent pa tte rn . T hey  n iso  contain  
large w hite cells a n d  in som e cases a  few b an d s o f  pu rp lish  cells.

T h e  foo t is as b ro a d  a s  th e  body (n o t d iv id ed  transversely) som ew hat 
expanded  in fro n t a n d  w ith a  th ickened  an te r io r m argin . I t  ex tends a  lili le 
in  fron t o f  th e  m ou th  w hich can n o t lie seen  ventrally . T h e  ta il is (m inted 
b u t n o t very long. N o  oral ten tac les  cou ld  b e  found . T h e  rh inophores 
a re  in ju red  b u t app ea r to  b e  po in ted  as in  Hermaea. T h e  pericard ium  is 
n o t equally  p ro m in en t in  a ll specim ens, b u t ap p ears  to  b e  oval.

T h e  eyes a re  large an d  d is tin c t : th e  ganglia  o f  th e  cen tra l nervous 
system  a re  granulate , b u t th e ir  a rrangem en t co u ld  n o t b e  clearly  seen T h e  
buccal m ass is ra th e r sm all, w hite a n d  n o t stria ted . N o  sign o t jaw s or 
c ro p  cou ld  b e  seen. T h e  n u m b er o f  tee th  in  th e  rad u la  (fig. 22) varies 
from  35 to  56. T h e y  a re  arranged  in a sp iral o f  ab o u t 4  coils, th e  used 
te e th  re ta in ing  th e ir  position  an d  n o t falling in to  a  heap. T h e  size in 
creases rap id ly  go ing  backw ards. I n  th e  largest radu la  th e re  are  4  rud i 
m en ta ry  tee th  w ith o u t a  h ook , 15 sm all, 12 m odera te ly  large, a n d  25 full 
sized. All b u t  th e  ru d im en tary  te e th  have  a d eep  in d en ta tio n  in th e  back 
a n d  a  spoon-shaped  cav ity  a t  th e  en d , across w hich ru n s  longitud inally  a 
th in  lam ina  bearing  a  row  o f  num erous fine d e n t i c i s .  T h e y  closely re
sem b le  those  o f  H erm aeina  maculosa, T rin ch . N o  a rm atu re  cou ld  b e  found 
in  th e  rep roductive  organs.

C .  E l i o t .
D E S C R I P T I O N  O K  P L A T E S  V II .  &  V I I I .

t. Tritonia palmeri. a. Median tooth, b. first lateral.
2- „ ,, An ordinary lateral tooth.
3. Acanthodoris rhodoceras. Elements of labial amature.
4 ' » D „ Half a  row of the radula, a. first lateral, b.- I. re 

m aining laterals.
5. Doridopsis reticulata. Spicules.
ó. Dirona picta. A living specimen which has however lost most of ils cerilla.
7- >• » Dorsal markings.
8- h i. One of the cerata.
8a. » i, Living animal, drawn by Prof. Mac Farland.
9- h i, Median tooth, a. from below, b. from side.

>0- » F irst lateral.
IS- i, „  Second lateral.
1 2 . Janolus cocruleopictus. Living animal without cerata.
13. h i, Tw o cerata.
14- 11 „  Teeth near the rhachis.
15- » „ Teeth nearer the centre of the half row.
rá- i. „ Teeth nearer the end of the row.
17. Hermissenda opalescens. Animal from above without cerata.
T®- h ,1 Animal from below.
1(>- „  ,, Two cerata.
2 0 . Phytlobranchopis enteromorphae. From the side.
21, it 11 ,1 From above.
22- h h il Radula,
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TH E  G E N U S  CATAULUS, WITH D E S C R IP T IO N S  O F 
N E W  FORM S.

B y E. R. SYKES, B .A.

Som e years ago  I gave (P roc. M aiae. Soc., vol. iii, p. 66) a  list o f  C eylon  
forins o f  th is  genus know n to  me.

R ecen tly  I  have exam ined th e  g reater po rtion  o f  th e  specim ens belonging 
to  th is g roup  w hich form ed part o f  H u g h  N evill’s  collection. Several 
species appeared  to  m e unden tifiab le  w ith  any  know n form , a n d  a  few o f  
these have  recen tly  b een  described  by M r. F u lton , unfortunate ly  w ithout 
any figures. F o u r  new  nam es a re  now  p roposed , a n d  I  th o u g h t it m ight b e  
o f  in te rest to  b ring  th e  list o f  C eylon fo rm s th a t I  pub lished  som e seven 
years ago up  to  date . S ince  th a t tim e  th e  generic  nam e h as been  discussed  
by Dr. K o b elt a iid  m yself (1), a n d  a  n o te  o n  th e  anatom y has been 
pub lished  by M iss D igby  (3) ; th e  residue o f  th e  n o te s  a re  referred  to  
d irectly  in th e  follow ing pages.

In su la r faunas are  p rone  to  include a n u m b er of closely re la ted  forms 
belonging to  a  single g roup  a n d  th e  problem  o f  th e  specific value o f  these  
forms is  an  exceedingly difficult one . U n til th e  anatom ical ch aracters o f 
the races o f Cataulus a re  investigated, th e  decision  ás to  w hether characters 
found  in  the shells a re  varietal o r specific m u s t be based  o n  general 
experience in  dealing  w ith specim ens a n d  also  from  a  com parison  o f  fairly 
leng thy  series.

T h e  figured specim ens a re  in  m y collection.

C ataulus au reu s, Pfr.,
I n  m y paper I placed  C. leucochilus, (A d. an d  R ve.) Sby., as a  synonym . 

R ecently  a  n u m b er o f  specim ens o f th e  form  now  described  as G. sm ith i 
have been  d is trib u ted  u n d e r  this nam e an d  I  have therefore  again investigated  
th e  m atter. I  feei no d o u b t th a t m y original decision  was co rrec t a n d  th a t 
th e  figure g iven  by Sow erby— no  descrip tion  hav ing  ev er ap p ea red — was 
taken  from  a spec im en  of 0 . aureus, very  p robably  one  o f those in  th e  
B ritish  M useum . I t  m ay b e  rem arked  th a t th e  n am e  aureus does n o t 
occur in  S o w erb y i list, a n d  th e  M useum  tab le t h a s  been  so  labelled  in  
fairly recen t tim es, having previously bo rn  th e  appella tion  o f  à  variety  of 
an o th e r species. V ery possib ly  Sow erby no ticed  th is an d  perceiv ing  it  was 
erroneous, h e  p u b lish ed  th e  n am e  Icucochilm.

r. T  hi erreich, Cyclophoridae, p. 28t ; J. Maiae., Vol. x, p. 2.
2. Proc. Maiae. Soc,, Vol. v, p. 261.
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C a ta u lu s  a u s te n ia n u s ,  Uenson.

C a ta u lu s  b la n f o rd i ,  Dohm.
In  m y view G, connectens, F u lto n  (J . M aiae., x, p. 102) is only  a  local 

race w ith  a  yellow p eris tom e: in d eed  I  have specim ens, w hich I am  unable 
to  sever from  th is species, in  w hich th e  usual dark  red  peristom e is here  
white.

C a ta u lu s  c o n g e n e r , n. sp.

C a ta u lu s  c o lle tt i , Sykes.

C a ta u lu s  d e c o ru s , Benson.

C a ta u lu s  e u ry tre m a , I’fr.

C a ta u lu s  g re e n i ,  S y k es .

C. greeni, Sykes : J . M aiae., vii, p . 30.
M.r. F u lto n  has (J . M aiae., *, p. 102) described  a  var. robusta.

C a ta u lu s  h a e m a s to m u s , I’fr.
A  variety occu rs w ith  a  w hite lip.

C a ta u lu s  la y a r d i ,  (G ra y i I’ fr.

C a ta u lu s  m a r g in a tu s ,  Pfr.

Mr. F ulton  has described  (A nn. N at. H is t., ser. 7, vol. xiii, p . 453) a 
variety ''.venulata. T tak e  th is  opportun ity  o f  describ ing  a  rem arkab le  variety.

C a ta u lu s  n e v illi , Sykes.

M r. F u lto n  has described  (I.e.) a  var. Jlaacolabris.

C a ta u lu s  n ie tn e r i ,  Nievill.

T w o varieties, unicolor an d  caperata, w ere reco rded  by C ollett 
(J . M aiae., vol. vii, p. 85).

C a ta u lu s  p re s to n i,  11. sp.

C a ta u lu s  p y ra m id a tu s ,  Pfr.
T h e  tw o form s m en tioned  by Pfeilfer, seem  to  occu r in all collections.

C a ta u lu s  ru g o s u s , Palton.

Galaub.is rugosa, F u lto n  : A nn. N a t H is ., ser. 7, vol. xiii, p. 452. 

C a ta u lu s  sm ith i, n  ; p.

C a ta u lu s  sy k es i, P u lto n .

C a ta u lu s  te m p le m a n i, Pfr.

C a ta u lu s  th w a ite s i ,  Pfr. 
i  am  unab le  to  c lear up the re la tionsh ips o f th is form with the shells 

described  by Pfeiffer u n d e r  th e  nam es of c/. u im ji an d  duplicatus, b u t I 
inc line  still to  th e  view th a t all th ree a re  p robab ly  varying form s o f  one 
species.
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D E S C R IP T IO N S  O F  T H E  N E W  F O R M S .

C a ta u lu s  sm ith i, n. sp.
(F ig . i.)

Shell deeply  rím ale, solid, straw-yellow, th e  p ro loconch  a trifle darker, 
pyram idal, w ith th e  sp ire  well ra ise d ; th e  earlier w horls sm ooth , an d  th e  
residue scu lp tu red  by num erous, closely set, fine long itud inal coslu lao  ; 
su tu re  well im pressed  ; w horls 8, plano-convex, th e  la s t be ing  a  littlecom prcssed  
in  fron t ; um bilical reg ion  large, scu lp tu red  as th e  res t o f  th e  shell ; the 
um bilical carina is large and  distinct, w ith a  second  sm aller o n e  w ith in ; lip  
w hite, con tinuous, sub-ciicu lar, slightly  p ro jec ting  a t  th e  base, reflected, 
m ost noticeably  so  a t  th e  lower o u te r m argin, canal large.

A lt. 2 6 .5 ; diarn. max. (o f las t whorl) 10.5 millim .
As com pared  w ith C. aurea* th e  p resen t shell is straw-yellow a n d  n o t 

golden-yellow  in  c o lo u r ;  it is m uch larger w ith fla tter w horls, th e  m ou th  is 
sub-circular and  lacks th e  angle a t  th e  u p p er righ t-hand  m argin, &c. F rom  
( ’. austenianus th e  shape  an d  co lour o f  th e  m ou th  a n d  lip , as also the elongate 
form , will suffice to  sever it  ; sim ilar varia tions d is tingu ish  it  from  th e  
w hite-lipped var. o f  C. hai?ma¿tuuM I  w ould lay  stress cn  th e  second carina  
a t  th e  base.

T h e  nam e is  g iven as a  trifling recogn ition  o f  th e  assistance th a t 
M r. E d g ar Sm ith  has always so  readily  g iven m e o n  any  difficult point.

1 - 2 .
F i g .  i .  — C a / n u / u s  s m i t h i  y 11- sp . X  F ig .  2.-— C a t a u l u s  p r e s to n i ,  n . s p .  x  ¡'/¿.

C a ta u lu s  p re s to n i,  n. sp.
(Fig- 2.)

Shell nearly  re la ted  to  G. aureus, bu t differing in th e  following characters. 
C olour straw-yellow ra th e r th a n  golden-yellow  ; size sm aller : w horls n o t so 
inflated ; um bilical region m ore ro u n d ed  ; lip  n o t so  p ro d u ced  a t  th e  base, 
n o t so  m uch  reflected, a n d  n o t so  ‘w inged’ a t th e  u p p er rig h t m argin: canal 
sm aller.

A lt. 20,8 ; diam . max. (o f las t whorl) 8 millim .
D ed ica ted  to  M r. P reston , in  acknow ledgm ent o f  h is courtesy  in  

p lacing a t m y disposal a ll th e  specim ens of C atau tm  h e  acqu ired  of 
H u g h  N evill’s.



SYKES : K KW  FORM S OE CATAULUS. 5 7

C a ta u lu s  m a r g in a tu s  var. n o ta ta ,  n. var. 

(Fig- 3 -)

Shell larger th a n  th e  typical form  ; shape  m ore pyram idal ; w horls m ore 
fla ttened  ; longitudinal stria tion  alm ost ab sen t ; the m alleation  in  the variety 
is m uch stronger, especially  o n  the last h a lf  o f th e  las t w horl, w here a  
second  earina, above the norm al one, is o ften  p resen t, leaving a  sm ooth area 
betw een them  ; m ou th  duplex , pale  flesh colour.

A lt. 17 : diam . m ax. (last whorl) 5,5 millim.

Shell elongate]}’ pyram idal, rim alc, yellow, becom ing  tinged  w ith red- 
brow n o n  th e  ea rlie r w horls, these  la tte r a re  sm ooth , w hile the re s t o f the 
shell is closely, finely, longitudinally  s tria te  ; su tu re  well im pressed  ; w horls 
7 co n v ex ; um bilical reg ion  m oderate  in size, scu lp tu red  as th e  res t o f 
th e  shell ; ap e rtu re  sub-circular ; lip w hite, doub le , th e  ou ter p a rt well 
reflected a n d  th in  a t the edge, slightly produced  a t  th e  righ t u p p e r m argin, 
th e  inner p a r t c ircu lar an d  p ro d u ced  ; basal canal sm all, th e  carina being 
w hitish.

Alt. rh-5 ; diam . max. (last w horl) 6 millim.
R esem bling  in  form  a  dw arf C. aureus, b u t separab le  by in ter alia, the 

shape  o f  th e  o u te r lip , a n d  th e  dup lica tion  of the lip, as also b y  th e  sm all 
basal canal.

F ig .  3.— C a ta u lu s  M arg ina tus  
v a r .  no ta ta ,  n .  v a r .  X  2.

3 - 4 .
F ig ,  4 >—C ata u lu s  congin&r, 

ü .  s p .  X  2 .

C a ta u lu s  c o n g e n e r , n. sp.

(Fig- 4 -)



BIONÓM ICAL C O N S ID E R A T IO N S  IN G A S T R O P O D

EVOLUTION
IiY J. K. AINSWORTH DAVIS, M.A.,

Professor of Zoology in Che Cuiversify College of Wales, Aberystwyth,

W ithou t pre-judging th e  question  of M olluscan  affinities, o r  speculating  
iii de ta il o n  th e  ch arac te rs  o f  th e  “  A rcht-M ollusc,”  th e re  seem s good  reason 
fo r believing th a t th is  was a  flattened, fairly elongated , creep ing  type, 
unsegm ented , an d  p robably  devoid  o f  an  ex tensive coelom . T h e  creeping 
hab it w ould  b e  associa ted  w itba tcndency  to  increased  m uscularity  of th e  ventral 
body-wall, w hile-—as a  p ro tec tive  ad ap ta tio n — th e  dorsal in tegum en t would 
be m ore o r  less s tren g th en ed  by calcareous secretion . W hatever m ay have been  
th e  exact n a tu re  o f th e  “ prac-archi-m ollusc ” i t  a lm o st certain ly  resp ired  by 
th e  general surface of th e  body, a n d  as th e  g rad u a l specialization  o f  b o th  
ven tral a n d  dorsal surfaces in  th e  m an n er in d ica ted  m u s t have involved a  
reduction  in  lesp ira to ry  efficiency, it is  easy to  conceive th e  p a n  passu  
developm ent —by th e  selection  o f  favourable variations— o f  dorso  lateral 
folds o f  in tegum ent, a s  a  m eans o f  com pensation . W e are  th u s enab led  to 
construct a  p lausib le  hypo thesis ol’ the way in  w hich th e  in cep tio n  of two
prim ary  M olluscan  ch arac te rs  -i.e. m uscu lar ven tral body-wall and
skcletogenous dorsal in tegum ent —natu rally  led  to  th e  acquisition  o f  a 
th ird  characteristic  featu re— th e  possession  o f a  mantle.. T h e  space  roofed 
over by th e  m an tle  (laps w ould be th e  w a n tte  cavity, p a rt o f  th is  being 
destined  to  d eep en  in to  a  branchial cavity  a t  a  la te r  stage in  evolution . 
F rom  som e such ty p e  as th a t partia lly  described  it  is  easy to  derive th e  
P lacopho ra  (  Chiton , & c.) by fu rth er specializations ; a n d  perhaps th e  
A p lacophora (  I ’toneomenia, Neomenia, Chaetoderma, &c.) may have arisen  
from  an  earlier stage in  th e  evolu tionary  h is to ry  o f  su ch  a  type, th ough  the 
possibility  o f degeneration  m ust h e re  b e  taken  in to  consideration.

T h e  lines upon w hich Chiton h as  evolved h av e  evidently  been  determ ined  
by th e  hab it o f  clinging to stones, a n d  creep ing  slowly over th e ir  surface to 
brow se upon  a d h e re n t algae. T h e  com parative len g th  o f  th e  foot suggests 
th a t it has to  d o  a  good  deal o f  creeping, a n d  th e  observation  o f  living 
C h itons in  aquaria  p roves th a t this is ac tua lly  th e  case. I t  is w ith the 
upw ard  transitions from  th e  C h iton-type th a t  th is  a rtic le  proposes to  deal.

T h o se  w ho have w atched th e  slow  progress o f a  C hiton , a n d  com pared 
it  w ith th e  relatively  agile Periw ink le  (L i t to r in a  littorea), can n o t fail to  
have realized th a t th e  m ore p rim itive an im al is undoub ted ly  delayed iii its 
m ovem ents by th e  fact th a t shell, v iscera, a n d  foot, a re  all practically  
co  extensive for th e  en tire  ho rizontal ex ten t o f  th e  body. A nd  we can
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understand  th e  evo lu tion  o f  form s creep ing  w ith g rea te r rap id ity , by  th e  
se lection  o f  variations tend ing  .to the aggregation  o f  th e  v iscera away from 
the m uscular foot. H e n c e  m ost p robably  th e  developm ent o f  the 
“ visceral h u m p ”, w hich plays such an  im portan t p a rt in  M olluscan 
m orphology.

I n  som e o f  th e  d escen d an ts  o f th e  C h iton -type (n o t o f  th e  C hitons, 
w hich of course have  specialized  along th e ir  ow n lines), th e  acqu isition  o f  a 
m ore actively c reep ing  h a b it w ould seem  to  have been associated  with the 
developm ent o f  such  a  hum p, postero-dorsal in  position , b u t as life beneath  
stones necessita tes, a  considerab le  am o u n t o f  lethargic clinging, we m ay 
suppose th e  h u m p  to  have b e e n  sym m etrical and  m edian. Som e o f  these 
form s were also probab ly  acqu iring  the w idespread  h a b i t—especially am ong 
G astropods -  o f  creep ing  aga in s t th e  surfaee-film  o f  fairly still w ater, w ith 
th e ir  bod ies im m ersed , a n d  in  such form s th e  sym m etrical d isposition  o f  the 
m ain  w eight o f  th e  body , i.e. o f  th e  visceral hum p, w ould  be accen tuated . 
F o r  h ere  again we have a  variety o f  th e  clinging hab it, an d  as th e  creeping 
organ which supports  th e  w eight is necessarily  sym m etrical ab o u t th e  axis of 
progression, th e  w eight itse lf m ust a lso  b e  sym m etrical. O therw ise a  couple 
w ould b e  b rough t in to  existence, tend ing  to  tu rn  th e  anim al o u t o f  the 
p lane  in w hich its foot cou ld  cling.

O ther types, p robab ly  corning- off nearer th e  roo t o f th e  M olluscan 
evolu tionary  tree, w ould seem  to  have ex tended  th e ir  w anderings from  their 
first hom e o n  th e  u n d e r s id e  o f  stones to  th e  floor o f  th e  spaces u n dernea th  the 
bou lders o f th e  shore, afterw ards leaving th e  surface and p loughing  their 
way in to  th e  gravel, sand a n d  m ud. W e may th u s p ictu re  th e  first beginnings 
o f  th e  Pelecypoda , w hich have  acqu ired  the ir charac te ristic  sh ap e  -a s  
is generally  a d m itte d —b y  a  narrow ing a n d  d eepen ing  o f  th e  prim itive 
M olluscan body . T h e  burrow ing S caphopoda probab ly  arose from the stage 
in  w hich a  postero-dorsal visceral h u m p  h a d  already  degun  to  develop, and  
th e  g radual hypertrophy  o f th e  an te rio r m uscu la tu re  is readily  intelligible.

W e will now  re tu rn  Lo th e  C hiton-type in  w hich th e  viscera were 
collecting in to  a  sym m etrical postero-dorsal visceral hum p. T h is  p robably  
possessed a  p ro tective covering  in  th e  form  o f  a  cap-shaped shell, beyond  
w hich  th e  foot stre tched  freely  backw ards, th e  u p p er surface o f  th is posterio r 
ex tension  beginning to  be chiri ni zed as a  p ro tec tio n  aga in s t th e  rubbing 
of the shcll-edgc, an d  presen ting  th e  first stage in  the evolu tion  of an 
opercu lum , though as yet with only 0110 of th e  functions o f  th a t organ. 
Such a  type  w ould b e  a b le  to  creep  with fair activity, n o t only  u n d e r  b u t 
a lso  a round  a n d  u p o n  boulders, and  it w ould p robably  a lso  m ake use of 
surface-tension  fo r crossing  fairly still tide-pools. A  type like th is m ay be 
im agined  as co rrespond ing  lo  th e  com m on stock  from  w hich both 
C ephalopoda an d  G astropods have  orig inated . T h e  creep ing  b y  surface- 
tension  was probably  associa ted  w ith  a  certa in  am o u n t o f  para  
d iu l in g  -w hen  th e  hold  o f  th e  .surface film was lo s t-  an d  in  th is may very
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likely b e  seen  th e  first beg inn ing  o f  th e  sw im m ing-habit, w hich is now  so 
characteristic  o f  C ephalopoda. T h e  long axis o f  th e  visceral hum p was 
already  d irec ted  postero-dorsally  away from  th e  head , a n d  th e  body w ould 
te n d  to  d ispose  itself sym m etrically  ab o u t th is in c ip ien t swim ming-axis, in  
th e  m ost convenien t m anner fo r swim m ing. E x tensions o f  th e  body 
diverging from  th e  axis w ould gradually  d im inish , a n d  th is enab les us to  
understand  th e  d isappearance  o f  th e  foot-sole, w ith  concom itan t hypertrophy  
o f th e  ventral m uscu la tu re  below and  a round  th e  m outh . I t  is very probable 
th a t th ere  were la teral m uscular extensions, possibly o f  use for parachuting , 
a n d  m ost likely a lso  o f  sensory value. T h e se  ex tensions have pe ts is ted  in 
th e  C ephalopods a s  th e  fu n n e l,  an d  in m any G astropods as ejnpodia. 
I t  is in teresting  to  observe  th a t th e  “  parapod ia  ” o f  A p lysia — regard ing  the 
m orphological value of w hich no  opin ion  is h ere  expressed— are  lateral 
m uscu lar flaps u sed  b o th  fo r parach u tin g  a n d  sw im m ing. T h e  m ain lines 
o f ad ap ta tion  —as regards ex ternal form — have now  been briefly sketched  ou t 
for th e  pro to types o f  th e  C ephalopoda, a n d  a  sim ilar a ttem p t will nex t be 
m ade  fo r th e  G astropoda . I t is necessary to  begin  by an  acco u n t o f  th e  
p robab le  general linos o f  evo lu tion  o f  th e  b ranchial cavity.

T h e  b lood-stream  of prim itive M olluscs flowed forw ards in  the gut-wall 
to  th e  h e a d —th e  m ost im p o rtan t reg ion—so  th a t a  deficiency o f  b lood was 
continually  being crea ted  ju s t beneath  th e  postero-dorsal in tegum ent, to  
w hich th ere  w ould, therefore, naturally  b e  an  inflow from  th e  o ther parts  o f  th e  
body. F o r  th is reason th e  p oste rio r in tegum ent o n  e ith e r side o f  th e  m iddle 
line— in  th e  reg ion  o f  th e  rec tum  a n d  a n u s  early  acqu ired  special 
resp irato iy  value, th o u g h  th e  p resen t w riter does n o t a tta ch  any  p a rticu la r 
im portance  to  th e  exact hom ologizing o f respiratory  outgrow ths in  different 
types. A t any  rate, as general w idth  was reduced  as th e  ou tcom e of a  m ore 
ac tive  hab it, th e re  was a  specialization of such outgrow ths a t  th e  back, and  
one  or tw o gills (c ten id ia) increased  in  size, th a t p a it o f  ih e  m antlc-cavity 
sheltering  them  deepening  p u r i passu, a n d  becom ing  a tru e  branchial cavity.

T h e  an u s  was m ed ian  and  posterio r, rem ain ing  so  no tw ithstand ing  th e  
developm ent of a  b ranch ial cavity. T h e  in cu rren t respirato ry  w ater-stream s, 
com ing  in  on  th e  sides ba th ed  the c ten id ia , a n d  th e n  coalesced in to  an 
excurrcn t stream , flowing p a s t the anus, a n d  flushing th e  branchial cavity. 
W hatever th e  exact original position  o f  th e  excretory  openings, it  was a t  any 
ra te  m ore or less posterior, a n d  n o t very fa r from  th e  anus. By selection  of 
variations these  openings were gradually  sh ifted  back tow ards th e  m edian 
p lan e , i.e. n ea re r th e  excu rrcn t stream , by w hich th e ir  deleterious products 
w ere w ashed away. I t  is characteristic  o f C ephalopods th a t th e  left s id e  is 
o f  p redom inan t im portance  as regards sexual p roducts, i.e. th e  one gonad  
w hen —a s  in m o s t ca se s - only  o n e  exists, is th e  left. T h e  sam e is tru e  for 
G astropods, w here th e  gonad  prim itively  expels its  p ro d u c ts  th rough  the 
m orphologically  left k idney, so  th a t th e  excretory  ou tle t o f  th e  gonad 
possessing side, i.e. th e  left, m ust have  b een  of p redom inating  im portance.
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Since th e  b ranch ia l cav ity  was n o t very w ide, th e  excreta w ould te n d  to 
soil th e  gills to  som e ex ten t, especially  in  form s w hich cam e m ore o r  less o u t 
o f th e  w ater, o r  w ere left uncovered  b y  th e  tid e , so  th a t th e  respiratory  
stream s — a n d  consequen tly  th e  flush ing  o f  th e  b ranch ia l cavity— were 
tem porarily  su spended . T h e  left side I >eing predom inating ly  excretory  th e  gili 
of th a t s id e  w ould naturally  be m ore soiled th a n  its fellow, w hich w ould acquire  
a d d ed  im portance  in  th is way. I f  now  th e  b ranch ia l cavity  w ere sh ifted  
even  to  a  very sm all ex ten t up the right side of th e  anim al, the m ore 
im portan t righ t c ten id iun i w ould be correspondingly  raised, and  th u s freed 
to  som e ex ten t from  pollu tion . T h e  co nsequen t loss o f sym m etry w ould be 
o f  n o  great m om ent to  a form  creep ing  o u t o f  w ater or, generally, over rocks 
an d  weed.

A n  upw ard  shifting  to  th e  righ t w ould also be o f  advan tage  in  an o th e r 
way. F o r 'a  sym m etrical postero-dorsal visceral h u m p  w ould te n d  to  lag 
beh ind , bringing th e  ed g e  o í th e  shell dow n o n  th e  ch itin ized  upper surface 
o f th e  h ind  foot, a n d  th u s  partly  o r com pletely  closing th e  opening  of the 
b ranch ial cavity. W e find  therefore those  variations were se lected  which 
have  u ltim ately  raised  th e  b ranch ia l cavity u p  th e  righ t side to  th e  antero- 
dorsal region o f  th e  body.

T h e  earliest M olluscs un d o u b ted ly  clung to  the rocks a s  a  protection  
against th e  w ash o f  th e  tid e  a n d  th e  buffeting o f  th e  waves, b u t th is  becam e 
m ore difficult as th e  evolving G astropods began  to  w ander actively  o ver reefs 
a n d  boulders. U n d e r  these  circum stances th e  hab it seem s to  have  gradually  
becom e m ore m arked  o f re trac ting  as m u ch  o f  the body  as possib le in to  the 
cap-like o r slightly  sym m etrically  co iled  shell. T h e  h ead  w ould b e  first 
draw n in, to  b e  followed by th e  front p a rt o f the toot, b u t th e  posterior 
extension  of th a t organ w ould b e  too  long to  b e  sim ply draw n in, and  w ould 
therefore  be flexed o n  itself, its chitin ized dorsal surface: thus coaling  to 
lie in  th e  m o n th  of th e  shell. F rom  th is  stage onw ard  th e  g radual specializa
tio n  of th e  chitinized area in to  a n  opercu lum  m ust necessarily  have  followed, 
an d  it w ould seem  that w e arc  justified  in  regard ing  th is s tru c tu re  as a  very 
an c ie n t one.

W e know  th a t th e  shifting  o f  th e  b ranchial cavity profoundly  m odified 
in ternal arrangem ents, and  greatly d is tu rb ed  th e ir  orig inal sym m etry, so  it  is 
possib le th a t th e  ex ternal sym m etry  was sim ultaneously  affected. As the 
b ranch ial cavity was sh ifted  in  a  countcr-clockw isc d irection , it  is likely 
enough  th a t a t  least th e  o u te r w horl o f  th e  slightly co iled  shell acqu ired  
som ew hat o f a  tilt to  the left. E x terna l sym m etry, how ever, w ould probably  
n o t b e  greatly m odified a t  th is  stage, as th e  still im portan t clinging 
a n d  probab ly— surface-tension  creep ing  hab its  w ould m ilita te  ag a in t large 
a lte ra tions o f  th e  kind.

T h e  early  G astropod  was a tta ch ed  to  th e  cap-shaped  shell b y  m eans o f  
a  m uscle tak ing  orig in  in th e  apex  o f  th e  latter. B u t as th e  b ran ch ia l cavity 
sh ifted  a n d  m any o f  th e  viscera m oved o r  tw isted  ro u n d  with it, th is  m uscle
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w ould b e  sub jec ted  to  to rsion , besides w hich its  efficiency w ould be greatly 
reduced  w hen it  h a d  to  work round  the considerab le  curves d u e  Io increase o f 
coiling. Á t th e  sam e tim e  certa in  antero-laleral con n ec tio n s betw een th e  m antle 
a n d  th e  body-wall becam e o f  increased  im portance. M uscular s trands runn ing  
from  th e  shell th rough  th e  m an tle  in to  th e  body-wall developed  into pillars 
going from  shell to  fo o t  T hey  h e ld  u p  th e  shell á n d  visceral hum p w hen 
th e  an im al w as ex tended , a n d  served  as peda l retractors. T h e  shifting 
b ranch ia l cavity  w ould need  to  accom m odate, itse lf to  th e  rig h t m oiety of 
th is  m uscular developm ent, acqu iring  a  position  e ith e r to  th e  left and  in 
fron t o f it, o r to  th e  righ t o f  a n d  beh in d  it. T h e  form er arrangem ent is th e  
one  th a t h as  actually  com e abou t, p robab ly  c ith e r because o f the 
still considerab le  im portance  o f ex ternal sym m etry , o r because  o f  the 
inconven ien t w idth assocciated  w ith a  la teral b ranch ia l cavity. A t all even ts 
th e  b ranchial cavity  becam e an terio r, and  was b o u n d ed  on  e ith e r side by a 
shell-viuscle, as we m ay now  call th e  pillar-likc s truc tu res to  right and  left.

In  th e  sh ift o f  th e  branchia! cavity  ro u n d  th e  righ t side, from  a  postero- 
ventral to  a n  an tero-dorsal position , w hat was a t  first o n  th e  righ t becam e 
secondarily  left, a n d  w hat was prim arily  left acqu ired  a  position  o n  th e  right. 
T h e  im portan t righ t c ten id ium  o f  the p rim itive G astropods thus becam e 
shifted  over lo  th e  left front, a n d  m ost existing  species possess th is one  only, 
its  fellow having disappeared . A n  excep tion  to  th is  is, how ever, afforded by 
a  few' very p rim itive types, w hich have evolved o n  q u ite  special lines, as 
prim itive types and  survivals so o ften  do.

T h e  m uscular p illar o n  th e  left s id e  of b ranch ia l cavity  —in  its new 
an te r io r position—  w ould ten d  to  o b stru c t th e  n o n e  to o  free en tran ce  to  
th a t cavity, ju s t a t th e  p lace  w here th e  free en try  o f  w ater to  th e  im portan t 
c ten id ium  was of p rim e necessity. A nd  hence  th is m uscle has disappeared 
from  m ost G astropods, excep t th e  Fissurellidae, D ocoglossa, H aliotis, an d  
Scissure!la. T h e  gradual d im inu tion  o f  th e  said m uscle w ould involve the
sagging of th e  h u m p  on th e  left side, increasing  th e  slight tilt in  th is 
d irection  already  m en tioned , so th a t th e  o u te r w hoii w ould go back  in  an  
a lm o st horizontal p lane, in s tead  o f a  nearly  vertica! on c.

M eanw hile th e  h a b it o f  retraction  becam e m orcand  m ore accen tuated , 
an d  it was perfec ted  by  th e  substitu tion  o f  a  single shell m uscle  tak ing  origin 
fairly far back  in th e  shell, as against a  pa ir o f  m uscles a ttach ed  n ear its 
m ou th . T h e  evo lu tion  o f  th e  h a b it was a lso  associa ted  with a  leng then ing  
o f  th e  shell-cavity. T h is  o f  course  m ean t ex tra  coiling, an d  if th e  coils 
rem ained  p re tty  m uch  in  one p lan e  th e  shell w ould acq u ire  th e  form  o f  a 
b ro ad  flat sp ira l, p ro jecting  in  an inconvenien t way o n '.e ith e r s id e  of the 
anim al. I t  is, therefore, in tellig ib le th a t variations in  th e  d irection  o f a-con- 
ica l sp iral sho u ld  h av e  been se lected , and  why th e  shell o f  a n  average existing 
G astropod  shou ld  l e  o f  th is  shape . In  i t  th e  cen tre  o f  gravity  is n ear the 
m edian plane, and  as the m orphological (pre-torsional) rig h t side o f  th e  shell- 
cavity rem ains cen tra l th roughou t, the.shell-m uscle  is a ttach ed  as it were lo
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a  cen tra l p illar, i.e. w inds ro u n d  th e  cen tre  o f  gravity , a n d  this effects th e  
g rea test econom y o f  th e  s tra in  necessary  fo r th e  su p p o rt o f  th e  w eight o f  th e  
sh e ll an d  th e  visceral hum p.

W e th u s  a t  last reach  th e  ty p ica l G astropod  w ith  its  opercu lum , conical 
spiral shell, tw isted  visceral hum p, a n d  an tero -dorsa l b ran ch ia l cavity, a n d  it  
is  th is  type  w hich  h a s  sp read  over th e  sh o re  a n d  dow n in to  th e  shallow  seas. 
A  n u m b er o f  p rim itive G astropods, how ever, h av e  m anaged  to  survive am idst 
less favourable su rround ings b y  ad ap tin g  them selves to  spec ia l c ircum stances. 
H alio tis , fo r exam ple, h as g o n e  back  to  th e  o ld  h a b ita t o n  th e  u n d ers id e  o f  
bou lders, a n d  th is h as  b een  associa ted  w ith a  fla tten ing  o f  th e  shell, a n d  co n 
siderab le  red u c tio n  o f  its  sp iral, b roaden ing  o f  th e  rig h t shell-m uscle a n d  th e  
foot, m odification  o f  th e  b ranch ia l shell-slit in to  a  series o f  holes, a n d  so  on. 

T h e  Fissurellidae  h ave  a lso  re-established them selves in  a  sim ilar hab itat, 
a n d  in  associa tion  w ith  th e  c ling ing  h a b it have  re-acqu ired  b ilateral sym m etry, 
especially  a s  regard s th e  shell-m uscle a n d  th e  w ell-know n specializations of 
th e  b ranch ia l cavity  a n d  ctenid ia,

P leurotom aria  h as  m ig ra ted  in to  d eep  w ater, w here perhaps m any  o f  the 
ad ap ta tio n s  found  in  shollow er w ater a re  a lso  o f  value, th o u g h  th e  env iron
m e n t is  less favourab le  excep t a s  regards com petition  o f  o th e r  forms. R e trac 
tio n  a lso  is  o f  less im portance .

I n  all th e se  som ew hat d ivergen t types, a n d  in  th e  less know n Scissurella, 
b o th  c ten id ia  have  b een  re ta in ed , h u t in  H aliotis,  Scissurella, a n d  even  P leu 
rotom aria, th e  left gili is  la rger th a n  th e  right. P ro b ab ly  th e  env ironm ents 
o f  th e se  form s a re  unfavourab le  to  respiration , necessita ting  a  m axim um  
resp irato ry  surface.

T h e  D ocoglossa have  specialized  in  re la tion , first to  a  clinging, a n d  then  
to  a n  a tta c h e d  h ab it. I n  co rrelation  w ith this, th e  pa ired  shell-m uscle has 
b ecom e a  horse-shoe, w ell su ited  to  p u ll dow n th e  shell so  th a t its  en tire  edge 
com es in to  co n tac t w ith th e  su b jacen t rock-surface. A t th e  sam e tim e  th e  
v iscera  have  b een  co m p ac ted , a n d  th e  shell h a s  b ecom e a  con ica l cap , with 
a t  m o s t a n  ap ica l tra c e  o f  a  m ed ian  spiral.

I t  is  possib le  th a t  th e  Belterophontidae  m ay  have b een  early  b u t  tw isted 
G astropods w ith  a  m ed ian  spiral, o r  th ey  m ay h av e  been  pre-torsional forms. 
T h e  g rea t b roaden ing  o f  th e  shell-m ou th  in  som e o f  th em  suggests a  clinging 
h ab it, w ith  its  n eed  fo r a  co m p le te  cover for th e  anim al.

P ro b ab ly  befo re  th e  b ranch ia l cavity sh ifted  fo rw ards th e  efficiency o f  
its  flush ing  arrangem en ts was increased  by th e  d ev e lopm en t o f  a  sinus in 
th e  m ed ian  p oste rio r p a r t o f  th e  shell a n d  m an tle , w hich deep en ed  in to  
a  slit co rresponding  to  th e  opening  o f  th e  anus. T h is  slit h as  sh ifted  forwards 
w ith th e  m an tle  cavity , a n d  u ndergone  well-known m odifications in  H alio tis  
a n d  th e  Fissurellidae. T h e  slit persits  bo th  in  P leurotom aria  a n d  Scissurella.

I n  form s possessing b u t  o n e  c ten id ium , th e  in cu rren t stream  o n  th e  sido 
o f  th e  lo s t c ten id ium  has o f  course  d isappeared , a n d  by  m ovem ent o f  th e  
m ore o r  less m ed ian  a n u s  a n d  excretory  ape rtu res  to  th e  right, th ey  have
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b een  m ore com pletely  rem oved from  th e  proxim ity  o f 'th e  left c ten id ium  an d  
its in cu rren t stream . W ith  th is  sh ift o f  ap e rtu re s  to  th e  right, a  leng then ing  
o f  th e  rectum , &c., h as  evolved p a r ip a m u , so  th a t th e  anus, & c., te n d  to  m ove 
forw ards o n  th e  rig h t side. I n  th is im proved  arrangem en t th e  s lit is n o  
longer necessary a n d —a s  it  m ust have  alw ays b een  a  week p o in t in  th e  
stru c tu re  o f  th e  shell— h a s  disappeared . I t  has a lso  b een  lo s t in  th e  D oco 
glossa, w here a  s lit w ould  un d o u b ted ly  m ilita te  aga in s t firm  a ttach m en t, a n d  
its transfer in  th e  F issu re llidae  to  th e  poste rio r p a rt o f  th e  branchial cavity  
has n o t only  m in im ised  th e  reduc tion  in  th e  s tren g th  o f  th e  shell d u e  to  its 
presence, b u t a lso  p rom oted  efficient flushing in  a  special way. F o r  i t  is ju s t  
above th e  anus, so  th a t  th e  excurren t stream  is a s  sh o rt as possib le  a n d  does 
n o t t3ke, as in  H aliotis, &c., a  d irec tion  con trary  to  th e  incu rren t stream s 
w ith resulting  in terfe rence w ith th e  flow o f  bo th  it  an d  them . I t  m ay, how 
ever, b e  n o ted  th a t in  H alio tis  a  p a rt o f  th e  ex cu rren t stream  m akes its  exit 
form  each  o f  th e  series o f  ho les in to  w hich  th e  slit is co n v e rted —ju s t as it  
w ould d o  from  th e  successive p a rts  o f  a  con tin u o u s slit— a n d  th e  conversion 
o f  th e  slit in to  a  n u m b er o f  ho les also  p reven ts th e  shell from  being  to o  m uch  
w eakened.

I n  th e  foregoing artic le  my aim  has sim ply  been  to  m ake  a  sh o r t p re 
lim inary  s ta tem en t o f  th e  resu lts  to  w hich  researches o n  th e  h ab its  o f  M ollusca 
a n d  th e  connected  s tru c tu ra l ad ap ta tio n s  have  led  me.

I  w ish  to  gratefully  acknow ledge m uch  k in d  he lp , a n d  m any  valuable 
suggestions from  m y friend  a n d  colleague D r. H . J ,  F leu re , w ho h as been 
closely associated  w ith m e fo r som e years in  researches up o n  th e  s truc tu re  
a n d  hab its  o f  M olluscs, especially  o f  G astropods, a n d  in  speculations o n  th e ir  
phylogeny. F u rth e r  artic les, by  o n e  o r  b o th  o f  u s , w ill en te r  in to  a  fuller 
d iscussion  o f  th e  su b jec t m a tte r o f  th is  excursus, giving fu rth er de ta ils , a n d  
review ing th e  re levan t literature.
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PilSbPy, H. A.—Manual of Concliology, ser. ¡i, vol.xvii (pt. 68), pp. 209—232 xi-xviii, 

pis, 44—65. Philadelphia : Academy of Natural Sciences.
W ith the issue of part 68 Dr. Pilsbry completes another volume of this invaluable 

monograph, and commences the seventeenth volume which is to be devoted to the 
African Achalinidac.

In an interesting introduction he points out that these molluscs differ from the 
Bulimulidae by the long kidney, from the A cuti due by the diverse venation of the lung 
and the d'fferenl dentition, and from the Helicidae chiefly by the narrow central tooth 
of the radula and the structure of the shell. So far no slug-like Ackalinidae are known, 
but Dr. Pilsbry belives such to exist.

The African species are  classified in three groups or sub families, \-\/..,AchaUniuae, 
fHenogyrinae, and Coella sinae.

The first sub-family comprises about a  dozen genera. W ith three exceptions 
all the forms conform closely to a common type. Very brief particulars are  then 
given of the generative and other organs in  ttie different genera, together with a  key 
based on shell characters. Of the anatomy of the second sub-family but little is 
known.
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N o. 4. D f.c f m r e r  30TH, 1905. V ol . X II .

S U P P L E M E N T  T O  T H E  REV ISIO N  OF T H E  NEW  
ZEALAND POLYPLACOPHORA, 

WITH D E S C R IP T IO N S  O F  N E W  S P E C IE S .  (*)
B y  H E N R Y  S E T E R .

(P la ie  ¡x,)

C alloch iton  e m p le u ru s ,  Hutton, sp.
PI. ix, figs. I — 4.

S hell sm all, e longa ted  oval, subcarinated , slopes very slightly convex, 
flesh-colour, w ith  a  squarish  w hite p a tch  o n  th e  posterio r p a r t o f  th e  jugal 
trac t. A n terio r valve, (fig. 1) a lm ost sm ooth , b u t m inu te ly  p u n c ta te ; 
an te r io r  m argin  w ith sq u are  w hite spo ts a t  irregu lar d istances, an d  faint 
traces  o f  rad ia te  riblets, P o ste rio r m argin  w ith  a  m ed ian  no tch . In te r 
m ed ia te  valves (fig. 2). C en tra l a rea  m inutely  puncta te , th e  jugum  m ostly 
sm ooth , w ith  a  few transverse  shallow  furrows ; th e  p leu ral trac ts w ith 9 10
d eep  p its  o n  each  side in  fro n t o f  th e  an te r io r edge o f  th e  la teral a  rea m ; 
th e se  sh o r t p its  becom e sho rte r an d  shallow er tow ards th e  m ed ian  puri 
o f  th e  valve. L ateral a reas ra ised , dis tinc t, w ith  well p ronounced  c o u au iiiie  
ridges. l ’osterio r valve (fig. 3 ) ra th e r ind istinctly  m inu tely  punclule, 
with a  subcen tra l m uero, poste rio r slope slightly  concave, ( im llc  ¡lig. ¡I
w ith  characteristic  m inu te , e longa ted  an d  im bricating  glossy   .
C o lou r o f valves fleshy, ligh ter and  w ith  w hile streaks on th e  jugum . A 
w hite squarish  sp o t o n  each in te rm ed ia te  valve o n  th e  posterio r p .u l ul 1 b i
jugum , a n d  o n  th e  ta il valve in  front o f  th e  m uero. Ih le i ¡nr p ink , «villi ihe  
su tu ra l lam inae w hile. S inus ra th e r b road , shallow. Inl<-runsliui■■ «mIves 
w ith  3 slits o n  each  side.

L en g th  22, b read th  9 m illim  ; d ivergence S3“.
H ah. —N ear S tew art Is land  in  ab o u t 13 fath.
T y p e  in  th e  C olon ial M useum , W ellington.
A  specim en was found  o n  oysters drei L e d  n e a r  Stew a il I .land by M r. 

C . C ooper, o f  A uckland, w ho m ost kindly presen ted  it in  me. T h e , speci
m en , partly  ro lled  up, was u sed  fo r giving som e lin i liei inform ai ion on this 
apparen tly  rare  species. A s I  d id  no t w ant to  d isarticu late  ilu- only .speci
m en , th e  n u m b er o f  slits in  th e  term inal valves still rem ain  unknow n. T h e  
h ab ita t o f  th is  species was h ith e rto  unknow n.

(*) Vide : Proc. Maiae. Soc. Lond., 1897, vol. ii, p. r83.
J o u r n .  o r  M a l a c . ,  1 9 0 5 ,  v o l .  x i i ,  N o .  4 .



6 6  S U T E R  : R EV ISIO N  O F THF, NEW  ZEALAND POLYPLACOPHORA.

I s c h n o c h ito n  (s. str.) fu lv u s , n, sp.

PI. ix, figs. 5— io .

Shell (fig. 5 ) sm all, e longated  oval, w ith  th e  sides subparalle l, obtusely  
ang led , slopes flatly convex, fulvous. In  size, o u tlin e  a n d  co lo u r very  m uch 
like Lepidopleurus inquina tus, R eeve. A n terio r valve (fig. 6 ) w ith a  few 
co ncen tric  ridges, m inutely  quhicuncially  p u n c ta te ; th e  an te r io r m argin  
w hite, th e  rem ain d er uniform ly fulvous. T h e re  is a  sligh t poste rio r m ed ian  
no tch . In te rm e d ia te  valves (tig 7). T h e  w hole surface m inu tely  p u n c ta te  
like th e  an te r io r valve, w ith  a  few  concen tric  ridges, w hich a re  m ore strongly 
developed  o n  th e  lateral arcas, T h e  la tte r a re  d is tinc tly  sep ara ted  from  th e  
cen tra l a rea  by a  b roadly  ro u n d ed  edge, an d  th e re  is n o  indication  o f  rad ia te  
riblets. P oste rio r valve (figs. 8 , 9 ) concentrically  ridged a n d  quincuncially  
p u n c ta te  like th e  o th e r  valves ; m uero  subcen tra l, posterio r slope slightly 
concave. G ird le  (fig, ¡0 )  covered  w ith very sm all im bricating  scales o f 
som ew hat unequa l size. U n d e r  th e  m icroscope they  a re  seen  to  b e  flatly 
convex  a n d  deeply  grooved , usually  four grooves on a  scale. T h e  g ird le  is 
m ostly concentrically  banded  w ith  w hite a n d  fulvous, tw o row's o f  scales 
to  each  band . C o lour varies from  light to  dark  fulvous, th e  do rsa l and  
an te r io r arcas being  always ligh ter co loured . T h e  an te r io r m argin  o f  th e  
head  valve, th e  an te r io r an d  la te ra l m argins o f  th e  in te rm ed ia te  valves, and  
th e  en tire  m argin  o f  th e  ta il valve have a  narrow  w hite border. In te rio r 
d irty  w h ite ; sinus b ro ad  a n d  deep , sm ooth . A n te rio r valve with r 2 slits a t  
u nequa l d is tances ; in te rm ed ia te  valves w ith  1 slit on  each  side, posterior 
to o th  sm all ; po ste rio r valve w ith j  2 slits, th e  tee th  unequal in  b read th . All 
tee th  a re  sh a rp  an d  slightly  grooved o n  th e  o u te r side.

L eng th  12, b read th  7 mill ini. ; d ivergence lo o ’.
H ab .— T e  O neroa, Preservation In le t a n d  Brighton, O tago, S ou th  

Is lan d  o f  N ew  Zealand.
T h e  only  N ew  Z ea land  C hiton  w hich bears a  close resem blance w ith 

th is species is, a s  a lready  po in ted  o u t, L. inquinatus , w hich how ever m ay  at 
o n ce  ht: d is tingu ished  b y  th e  long itud inally  stria ted  in term ed ia te  valves. 
T r . T o r r  inform s m e  th a t th is  species a lso  occu rs in  S ou th  A ustralian  
w aters.

P la x ip h o r a  g la u c a , Qimy and Gaimard, sp.

C hiton glaucus, Q . a n d  G . : Voy. d e  1’A stro l., Z ook, vol. iii, pag . 376.
PI. Ixxiv, figs. 7 — l í  (1835).

I  have  specim ens, fo u n d  alive, from  th e  C h a th am  Is lan d s, co llected  
a n d  kind ly  sen t to  m e by  M r. l'b u g ére . T h ey  agree perfectly w ith 
T asm an ian  specim ens I t  seem s ra th e r cu rious th a t such  a  large shell 
shou ld  n o t have  b een  reco rded  before.
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plaxiphora (s. str.) murdochi, n. sp,

P I. ix, fig. I I .

S hell ra th e r  sm all, oval, slightly  narrow ed b eh ind , round ly  ang led  along 
th e  to p  o f  th e  valves, b lackish-green, finely scu lp tu red , in te rm ed ia te  valves 
m ucronatcd , g ird le  ra th e r  narrow , of a  m inu tely  scaly ap pearance  an d  
w ith  sparse  hairle ts. A n te rio r valve radiately  e ig h t ribbed , w ith five diverging 
striæ , w hich a re  coarser n e a r th e  an te r io r m argin , a n d  from elongated  
n o du les  o n  th e  posterio r edges. In te rm e d ia te  valves w ith a  lig h te r co loured  
poste rio r m uero , th e  w hole surface scu lp tu red  w ith  fine striae  ; th e  lateral 
a reas a re  d is tinc tly  m ark ed  off b y  a n  elevated  ridge d escend ing  from  the 
ju g u m  a n d  dissolving in to  n u m ero u s fine striae  n e a r th e  m argins, th e  striæ  
on  th e  lateral a reas an d  th e  p leu ra l trac ts  a re  arranged  in such  a  way th a t 
they  rad ia te  from  th e  ridge like  th e  webs from  th e  sh a ft o f  a  feather. T h e  
poste rio r m argin  has a  row o f  n o du les  o n  eaeh  side, like th e  an te rio r valve. 
C en tra l a re a  w ith  d iverging rib le ts  in  fro n t o f  th e  m uero , b u t  stra ig h t and  
parallel to  th e  jugum  on  th e  rem ain ing  surface. P o ste rio r valve sm all, very 
sligh tly  em arg inate  b e h in d  ; m uero  term inal, slightly  raised, from  th e  
e lev a ted  postero-lateral rib s th e  fine rib le ts  diverge s tra ig h t in  front, obliquely  
on  th e  posterio r side. G ird le  has, viewed w ith a n  o rd in ary  po ck e t lens, th e  
ap pearance  o f  being m inu tely  scaly, b u t a  m ore pow erful lens reveals th e  
fac t th a t th e  w hole g ird le  is densely  a n d  regularly  p itted . N e a r  som e o f  th e  
su tu res  I  found  tufts o f  a  few  ligh t co lou red  bristles, a n d  a  few hairle ts  w ere 
fo u n d  near th e  m argin  o f  th e  g ird le, b u t it  was n o t easy  to  find them . It 
seem s m o st likely  th a t th e  w hole g ird le  was originally  densely  covered with 
fine, sh o rt ha irle ts  a n d  tufts n ear all th e  su tures, b u t th a t th e y  a re  very easily 
ru b b e d  off. C o lour blackish-green, g ird le  a  little  darker. T h e  an te r io r valve 
has a  few concen tric  zigzag bands of ligh t b lue  ; th e  in te rm ed ia te  valves 
h av e  a  n u m b er o f  wavy, lo n g itud ina l b lu e  streaks, ru nn ing  over th e  lateral 
a n d  p leu ral tracts ; th e  poste rio r valve h a s  on ly  an  in d is tin c t b lu e  pa tch  on 
each  side. In te r io r  b lue, th e  su tu ra l lam inæ  w hite. S inus ra th e r narrow, 
straight, th c 'su tu ra l lam inae  b road ly  a rched , short. A n terio r valve w ith  8 
slits, co rresponding  to  th e  ex ternal ribs, te e th  strong , b road ly  g rooved  o n  th e  
ou ts ide  ;  in te rm ed ia te  valves w ith i  s lit o n  each  side, co rresponding  w ith  
th e  ribs o f  th e  la teral a rcas  ;  p o ste rio r valve w ith  a  sm o o th  insertion  p la te  
w ith  a  poste rio r m ed ian  sinus, n o  slits.

L en g th  17, b read th  13 m illitn. : d ivergence ro8°.
H a h .— N ear en tran ce  to  K aw hia H arb o u r, o n  rocks a t  half-tide. 

M u ch  exposed to  very heavy seas. (R . M urdoch).
T y p e  in  m y collection.
W ith  regard  to  th e  scu lp tu re  th is  species s tan d s  n ea res t to  1 '. biramosa 

a n d  caelata, b u t in  b o th  o f  these it is m uch coarser. T h e  beautifu l fine 
scu lp tu re , colour, a n d  th e  curiously  p itted  g ird le, w hen devo id  o f  hairs, 
separa te  it  a t  once  from  th e  two.
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I have  g rea t p leasure in  associating  with th is species th e  nam e o f  its 
discoverer, M r. R . M urdoch , o f  W anganui, w ho a lso  k ind ly  supplied  th e  
draw ing o f  th e  shell.

A can th och ites (L oboplax) ru b ig in osu s, H u tto n , sp .

PI. ix, figs. i2 — 17.

T o n in a  rubiginosa, H u tto n  : T ians. N . Zeai. In s t., 1872, vol. iv, p. 180.
(C hiton  rubiginosus, Swains., in  coli.)

C hiton rubiginosus, H u t to n :  Jo u ro . d e  C oncii., 1878, vol. xxxvi, p. 39.
Tonicia  rubiginosa, H u tto n :  M an. N . Zeai. M oll., 1880, p. 114.

„  „  P ilsbry  : M an . C onch , ( t ) ,  1893, vol. xv, p. 107.
Acanthochites (Lobo-piar) costatus, S u te r : P ro c . M aiae. Soc. L end ., 

1897, vol. ii, p. 194, non  A dam s an d  Angas.
Acanthochites rubiginosus, H u tto n  : In d ex  F au n ae  N ovae Z ealandiae,

1904, p. 86.
Shell {fig. 12) oblong, sm all, subcarinate , th e  w hole surface granular, 

m ostly yellowish-pink, g ird le  w ith  m inu te  sp ines a n d  su tu ra l tufts. A nterio r 
valve (fig. r3 ) w ith  five rib s w hich  arc  n o t very consp icuous, th e  whole 
surface g ranu la ted , th e  granules b e in g  largest, a n d  som etim es unequal in  
shape, n ear th e  m argin , and  decreasing  in size tow ards th e  apex  of th e  valve, 
w hich is slightly  simuUed. In te rm e d ia te  valves (fig. 14) w ith th e  jugum  
sparsely longitudinally  substria ted  : the p leu ral tracts are  g ranu lar ; the 
la te ra l areas, b u t slightly raised  and  no t very clearly  separated  from  the 
p leu ra l tracts, a re  sim ilarly  scu lp tu red , th e  granules being aga in  largest near 
th e  m argin , ro u n d  or oval in  shape. T h e  valves a re  subcarinate , beaked 
posteriorly. P oste rio r valve (figs. t5 ,  16) sm all, th e  m uero  cen tra l, with a  
sm o o th  triangu lar a rca  in front, beyond  w hich  th e  w hole surface is granular, 
th e  granules be ing  com paratively  large. P o ste rio r slope concave, n o  signs 
of rad iating  ribs. G ird le  (fig. 17) th ick , fleshy, beset with m icroscopic 
w hite spicules ; th ere  a re  su tu ra l tufts o f  w hite spicules, 7 o n  each  side, and 
4 tufts in front o f  th e  head  valve. C olour.— T h is  is, as 1 po in ted  ou t in  my 
fo rm er paper, variable, a d u lt specim ens show ing m ostly  a  p inkish colour, 
yellowish on  th e  back , b u t young  shells som etim es have  a  m ost beautiful 
co lou r arrangem ent, th e  granules being w hite, p ink, ligh t brow n and  light 
blue. T h e  ju g a l trac t is in  the in te rm ed ia te  a n d  ta il valves o f  a  darker 
colour, m ostly  redd ish-brow n and  assum ing  a  tr iangu la r shape. T h e  g ird le 
is light fulvous with sm all pa tches a n d  rad ia te  b an d s o f  wjytish-yellow. 
In te rio r white, b u t th e  cen tre  o f  th e  valves, head  valve excepted , is p ink 
coloured ; th e  sinus is ra ther narrow  and  deep . T h e  an te rio r valve w ith 5 
slits, co rresponding  w ith th e  ribs ; in term ed ian : valves with i s lit 011 each 
side, strong  tee th , an d  a  s to u t valve-callous; p oste rio r valve with a  low, thick 
insertion  p la te  a n d  4 sh o rt slits.

T h e  figured specim en  h a s :  L eng th  i j , b read th  73 m illim . j d ivergence 
103 °-
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H ah .— C ook S tra its , Fovcaux  S traits, in  th e  la tte r locality  in  ab o u t 
15 fatlr.

T y p e  in th e  C olonial M useum , W ellington.
A t th e  end  o f  1898 D r. P ilsb ry  v e iy  kindly b ro u g h t th e  fact u n d er m y 

no tice  th a t m y A . nos/alus was n o t th e  sam e as th e  A ustra lian  shell, an d  
th a t it had  to  b e  ca lled  A . 'rubiginosus, H u tto n . B eing u n ab le  to  p rocu re  a 
specim en  o f  A . costatus, M r. E theridge , ju n ., C u ra to r o f  th e  A ustralian  
M useum , Sydney, in form ing  m e  th a t on ly  tw o  specim ens had ever been 
found, an d  th a t it  was unknow n to  A ustralian  collectors, I  now  p roceed  to  
po in t o u t th e  difference o f  th e  two species from . S m ith’s  diagnosis in M an. 
C o n ch .—  : A. costatus is m ore elongated  a n d  narrow er th a n  A . rubiginosus, 
th e  respective ra tio s b e in g  r : 2, 6  a n d  t  : 1, 3. A . costatus h as  th e  lateral 
a reas well defined  by  a  ra ised  keel, w hich is ab se n t in rubiginosus. T h e  
posterio r valve o f  costatus h as  six rad ia ting  ridges an d  th e  insertion  p la te  
w ith 6 notches, against n o  ridges and  a n d  4 slits in  rubiginosa. T h e  co lour 
o f  costatus is  pale  b row n, w hilst rubiginosus is  som etim es beautifully  
co loured , p rod u c in g  q u ite  a  kaleidoscopic aspect, a s  Dr. 'f o r r  correctly  ex
p ressed  h im self w hen  1 lately  show ed h in t som e spec im ens in  m y collection.

Chiton q u oyi, R e s h . .  » .  s u b - s p .  lim o sa .
C hiton aereus, S u te r : Proc. M aiae. Soc. T.ond., 1897, vol. ii, p . 195,

n o n  Reeve.
W h en  I  w rote th e  R ev ision  o f  th e  N ew  Z ea lan d  Polyp lacophora  in  1897 

I h a d  n o t seen th e  tru e  C. aereus, R eeve, w hich seem s to  b e  a  very  rare  
species. 1 sen t a  specim en  o f  tnv  supposed  aereus to  D r. P ilsbry  in  1898, 
and  h e  to ld  roe th a t it w as only  a  sligh t form  o f  C. quoyi, n o t specifically 
d is tin c t, a n d  n o t th e  tru e  aerata. I  a lso  sen t specim ens lo  M r. F,. R . Sykes, 
o f  L ondon , ask ing  him  to  k ind ly  com pare  it with th e  ty p e  specim en in  the 
B ritish  M useum . W ith  h is usual oblig ing read iness he sen t m e th e  following 
in fo rm ation : “ I f  th e  specim en , presum ably  type, in  th e  Brit. M us. can  be 
tru sted , your C h itons a re  n o t, I  th ink , nereus : th e  scu lp tu re  o n  th a t species 
is m uch  s tronger an d  coarse r on th e  m edian  arcas, i.e. m ore like  th a t o f  
canaliculatus. T h e  M useum  a e n u s  is larger— nearly  tw ice th e  size— and  of 
a n  o livaceous green .” A  few years la te r 1 received  som e specim ens o f  a 
C hiton  from  M r. M urdoch , W anganui, w hich h e  h a d  fo u n d  noar C ape  
E gm ont, a n d  these proved  to  h e  th e  true  C. aereus, Reeve. I t  is  indeed 
very d ifferen t from  my supposed  acre us, w hich I  now  class as a  sub-species 
o f  C. quoyi,- Desh. I t  differs from  th e  species in  being sm aller a n d  narrow er, 
th e  jugum  angled , n o t c .trinated , n o t always sm ooth , co lou r yellowish to  
g reen, m ostly coated  with b lackish-green. A n terio r valve with 8, posterio r 
valve w ith 15 slits, d ivergence a b o u t too", against 120’ in  th e  species.

L eng th  20, b read th  12 milliro.
H ah. -U n d e r  stones o n  m ud-ilats in  M anukan  an d  A uck land  H a r

bours.
T y p e  in  m y collection.
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C hiton a ereu s , R e e v e .

T h is  species belongs to  w hat I  will call th e  canaliculatus group, having 
a coarse scu lp ture a n d  th e  cen tra l a rea  w ith  strong  long itud inal ribs and 
grooves. A lso  C. stangai, R eeve a n d  0 . lim ans, Sykes, a re  to  be in 
c luded  in  this group. C. aereus m ay a t  once b e  sep ara ted  from  th e  others 
by th e  longitud inal furrow s o f  th e  p leural trac ts  be ing  ru b b e d  oft' in the 
m iddle, n o t un like th o se  in  Callochiton empleurus, w here how ever they are 
m uch shorter.

In  my specim ens th e  surface o f  th e  valves is  m icroscopically sha- 
g reened, the g ird le  h as  m ostly  a  few rad ia te  w hite b an d s on  th e  sides, and 
th e  scales are  faintly  striate. T h e re  occurs a red  variety, som etim es 
yellowish-red, as in  a  specim en  found  by M iss M eslayer a t  Lyall Bay, or 
b righ t c innaba r red, as in  a specim en  I  found  in  H au rak i G ulf. T h is  latter 
specim en is a lso  b an d ed  w ith  w hite o n  th e  girdle, a n d  th e  la teral arcas of 
valves 3— 5 a re  c louded  w ith  light black.

H ab .— C ape E gm on t, w est coast of N o rth  Is lan d  (R . M u rd o c h ); Lyall 
B ay (M iss M estayor) ; H au rak i G u lf (H . S.).

Chiton h u tton i, Sutcr.

T h is  species w ill b e  described  a n d  figured in  T rans. N . Zeai. Inst., 
vol. xxxviiij to  b e  pub lished  in  1906. T h is  species also belongs to  the 
canalculatus group, its usual co lou r is yellowish-olive, b u t  a  b rick-red  variety 
is also m et with.

A can th op leu ra  (M augerla) g ra n u la ta , G m e l in ,  s p .

Chiton granulatus, G m e lin : Syst. N at., 1790, vol. iii, pi. 16, p. 3205.
A canthopleura (M a u g eria ) granulata , P ilsb ry : M an. C onch . (1), 1893,

vol. xiv, p. 227, p i. Ix.
„  „  corticata, S u te r : P ro c . M aiae. Soc, Txrnd-,

1897, vol. ii, p. 198, figs. 12— 17 in  text.
A t the request o f  Dr. P ilsbry  I  sen t him  th e  valves and  den u d ed  girdle 

o f  A . corticata, H u tto n , for exam ination , an d  I was greatly  aston ished  on 
receiving from  him  th e  following in fo rm atio n :— “ A . corticata, H u tto n , i- 
m erely a  specim en of A . granulatus, G m elin, o f th e  W est Ind ies. Thai 
species varies a  good  deal, a n d  w e have valves exactly like yours. By using 
th e  key 011 page 217 o f  M an u al you w ould have b ro u g h t your sp ec im en  to 
th a t species.”  T h a t  is  q u ite  true, bu t even if  I  h a d  found it  to  be A. 
granu la ta  I w ould certa in ly  have  d o u b ted  th e  co rrec tness o f  m y identifica
tion , fo r who w ould look fo r a  W est In d ian  C h ito n  in  N ew  Z ealand  ? How
ever, D r. P ilsb ry  is righ t. T h e re  is  now  a fine, p erfec t specim en in the 
C olonial M useum , W elling ton , w hich perfectly co rresponds w ith specimens 
from the W est In d ie s  k ind ly  p resen ted  to  m o by U r. P ilsbry.

A no ther m ollusc w e share w ith th e  W est In d ie s  is Pecton m edius  
Lunik., o f  w hich ou r P . laticostatus, acco rd ing  to  H ed ley , is a  synonym .
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Onithochiton semisculptus, I'ilsbiy.
M a n .  C o n c h . ,  ( i )  1 8 9 3 ,  v o l .  x iv ,  p .  2 4 7 ,  p i .  lv ,  f ig s , i o — 1 1 .

S o m e  y e a r s  b a c k  M r .  H .  B .  K i r k  ( n o w  p r o f e s s o r  o f  b io lo g y )  a f t e r  h is  

r e t u r n  f r o m  t h e  C h a t h a m  I s l a n d s  s h o w e d  m e  t w o  C h i t o n s  b e l o n g i n g  l o  t h e  

g e n u s  O n i t h o c h i t o n ,  a n d  1  w a s  s u r e  I  h a d  n o t  s e e n  t h e  s p e c i e s  b e f o r e  M r .  

K i r k  v e r y  k i n d l y  p r e s e n t e d  t h e m  t o  m e ,  a n d  I  f o u n d  t h a t  t h e y  r e p r e s e n t e d  

t h e  a b o v e  s p e c i e s ,  w h o s e  h a b i t a t  w a s  u n k n o w n  t o  D r .  P i l s b r y .  I  s e n t  h i m  

o n e  s p e c i m e n  f o r  c o m p a r i s o n  w i th  t h e  t y p e ,  a n d  1 w a s  k i n d l y  i n f o r m e d  t h a t  

m y  d e t e r m i n a t i o n  w a s  c o r r e c t .

O n e  s p e c i m e n  i s  n o tv  i n  t h e  C a n t e r b u r y  M u s e u m ,  C h r i s t c h u r c h ,  t h e  

o t h e r  i n  m y  c o l l e c t i o n .

P ig s .
F ig .

Pigr-
F ig .

F ig s .
K ig.

1—3-
4-
5-
6 - 9 .  
10. 
lí .
12.
13—16.
1 7 .

E X P L A N A T IO N  O F  P L A T E  IX .

C a l l o c h i t o n  e m p l e u r u s ,  H u tto n .

>J >J «
I s c h n o c h i t o n  f u l v u s ,  S u tc r .

P l a x i p h o r a  m u r d o c h i ,  S  u te r .
A c a n t h o c h i t e s  r u b i g i n o s u s ,  H u lto n .

V a lv e s  e n la rg e d .
G ird le  s c a le s , x  60,
S h e ll n a l .  s ize .
V a lv e s  e n la rg e d .
G ir d le  s c a le s ,  x  6 0 .
S h e ll  e n la r g e d .  R . M u rd o c h  d e l.

S h e ll  n a t .  s ize .
V a lv e s  e n la rg e d .
P a r t  o f  g ird le ,  m a g n if ie d .
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A F E W  N O T E S  F R O M  T H E  ANTIPO D ES.
B y  H E N R Y  S  U T E R .

( i . )  I t  is n o t very  long s ince  I  acqu ired  B runo  B cu tler’s  “  D ie  A natom ie 
von P a ryp h a n ta  hochstetteri, P fr.,”  shortly  reviewed in  th is  Jo u rn a l (vol 
vilii, 1901, p. T25). T h o u g h  oyer five years have  passed  since its  p u b 
lication, yet I beg  to  b e  allow ed to  m ake a  few rem arks w hich  m ay  
prove o f  general in terest.

T h e  au th o r  m entions th a t Prof. Spcngel he lp ed  him considerably  to 
p ro cu re  th e  necessary  lite ra tu re , b u t on  exam ining  th e  long list, four 
pages, w e find th a t n o  m ention  is m ade  o f  L ieut.-C olonel Godwin- 
A usten’s  p ap e r o n  th e  anatom y o f  P aryphan ta  hochstetteri (P roc. M ai. 
Soc., vol. i, page  5), th ough  i t  was pub lished  a s  fa r back  as 1893, whilst 
B eu tler’s p ap e r was issued  th e  24 A pril, 1901 ! S u ch  a n  om ission 
is  hard ly  excusable ; does th e  U niversity  o f  G iessen  n o t keep  the 
“ Zoological R eco rd  ” ? T h e re  is a lso  n o  m ention  m ade  o f  M r. W alter E. 
C ollinge’s paper “  O n  th e  A natom y o f  c e rta in  A gnathous P u lm onale  
M ollusks ” (A nn. M ag. N at. H is t. (7), vol. viii.) w hich ap p ea red  in  
January , 1905, n o r  o f  m y sh o r t papers p u p lish ed  in  1899. L ike  
G odw in-A usten . B eu tle r seem s to  have  overlooked  th e  in teresting  fact, 
dem onstra ted  by C ollinge, th a t  th e  vas deferens, jo in ing  th e  pen is  very  low 
dow n, con tinues, h id d en  by  tissue, to  th e  d istal en d . H ow ever, th e re  
arises th e  qu estio n  w hether th is  pecu liarity  is a  c o n stan t feature , as B eutler 
gives a  figure o f  a  cross-section  o f  th e  pen is (fig. 49) w hich  does n o t show 
th e  vas deferens, b u t it  is  n o t s ta ted  from  w hich p a rt th is  section  was 
ob ta ined .

T h e  fo rm ula  o f  th e  te e th  o f  th e  odon to p h o ra  was found  b y  G odw in- 
A usten  to  b e  67— r — 67, by  B eu tle r 59 — r — 59. th e  difference being  perhaps 
d u e  to  d ifferen t ages o f  th e  anim als exam ined T h e  h igh  pap illae  o n  th e  
in terio r wall o f  th e  pen is, re co rd ed  b y  B eutler, seem  to  have  escaped 
G odw in-A ustin 's notice.

T h e  specim ens exam ined  by B eu tler be longed  to  th e  dark  brow n 
variety  Of P . hochstetteri, a s  it  o ccurs in  th e  T a k a k a  V alley  a n d  in  the 
M anaw atu  d is tric t, a n d  i t  seem s to  have been  overlooked  by m any 
system atists th a t  h e  bestow ed th e  n am e  obscura  on  th is variety.

(2 ) W hen  dealing  w ith “ C le s s in i new  Species o f  Sca la r ia  from 
N ew  Z e a la n d ” in  th is Jo u rn a l, 1899 (vol. vii, pag. 5 a), I  s ta ted  th a t 
»S’, zelebori was first described  by  F rauenfie ld  in  “  R eise  d o r N ovara, 
Z ook, 1868.”  T h is  how ever is n o t co rrect, a s  I  found  o u t lately  after 
th e  acquisition  o f  a  rep rin t o f  “ B erich t über d ie  von d e r  N ovara  -E x p ed itio n  
m itgeb rach ten  M ollusken, v o n  D r. D unlcer an d  Jo h . Z elebor,”  which 
ap p ea red  in “ V erhand l. Zool. Bot. G esell. W ien , i 8 6 0 , vol. xvi ” 
There, o n  p ag e  912, is to  b e  found th e  d iagnosis o f  Sca laria  zelebori, 
I > tinker. 'T he la tte r is  therefo re th e  real a u th o r  o f  th e  species, and  the 
d a te  o f  publication  t8 6 6 . W hy  F rauenfie ld  p u t h is  n am e  a fte r th e  species 
in  th e  N ovara w ork I  c a n n o t tell.
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(37 T h e  generic  position  o f  som e of th e  N ew  Z ealand  species o f the 
fam ily Pleurotom idae, as suggested  by myself, h as  never appeared  to  m e to  be 
quite: satisfactory, b u t th e  w an t o f  literatu re  d id  n o t allow m e  to  a ttem p t a  
b e tte r  classification. M islead  by rem arks in  “  H a rr is ’ C at, T e rt. M oll. A u stra 
lasia ”  o n  P leuro tom a w anganuiensis  a n d  P . buchanani, H u tto n , I  classed 
a b o u t ha lf a  dozen  species u n d er Surcula . F o rtu n a te ly  th e  splend id  
“ E ssais de Paléoconchologie  C om parée p a r M. C o ssm an n ” a re  now in 
m y possession, th an k s  to  th e  g reat liberality  of th e  au thor, a n d  lately I 
have m ade  an  a ttem p t to  classify th e  species rep resen ted  in  m y collection 
(m arked  with a n  an  asterisk  in  the list). B eing  o f  general interes*', 1 
v en tu re  to  pub lish  h e re  a  synopsis.

F a m . P l e u r o t o m id a e .
S u b f . P l e u r o t o m in a e .

P leu ro tom a ischna, W atson , r 8 8 i.
*  D rillia  novae-zelandiae, R eeve, 1843.
* „  trailli, H u tto n , 1873.
*  „  buchanani, H u tt., stibsp. m aorum  E. A. Sm ith, 1877.

„  am oena, E . A. S m ith , 1884.
* ,, verrucosa, Suter, 1900.
* „  (C rassispira) laevis, H u tto n , 1873.
*  „  (C ym atosyrinx) lyallensis, M urdoch , 1905.

Spiro tropis bulbacea, W atson, 1881.
S u b f .  C l a v a t u l id a e .

Surcu la  gypsata, W atson , 1881.
S u b f . B o r s o n in a e .

* M itrom orpha  subabnorm is, Suter, 1900.
* „ substira ta , Suter, 1900.
* „  su teri, M urdoch , 1905.
* B ath ) to m a  albu la , H u tto n , 1873.
* „ zealandica, E . A. Sm ith, 1877 (•••' cheesem ani, H u tto n ,

1878).
S u b f . M a n g i l i i n a e .

Mangilia ula, W atson, 1881.
* ,, sinclairi, E . A . S m ith , 1884.

„ goodingi, E . A . Sm ith, 1884.
* „ d ictyota, H u tto n . 1885.
* M angilia, subanstialis, Suter, 1900.
* flexicostata Suter, 1900.
* „  (C la thu re lla) nod ic inc ta , Suter, T900.
* „  „  epentrom a, M urdoch, 1903.

„  „  „  subsp. wliangaroensis, M urdoch, 1905.
* D aphnella  cancellata, H u tto n  ( = lym nirfornsis, H u tto n , n o n  K iener).

„  m em branacea, W atson, 1886.
„  xanthias, W atson, 1886.
„  protensa, H u tto n , 1885.



O N  T H E  HABITAT AND F O O D  O F  HELIX 
D E S E R T O R U M ,

B y  t h e  R e v . A . H .  C O O K E , M .A .,
H f.a o  M a s t e r  o f  A l o e n  u a m  S c h o o l .

T w o  recen t visits to  E gypt, in tile  w in te r o f  1903 a n d  1904, en ab le d  
m e to  exam ine carefully th e  cond itions u n d er w hich th is species lives, and  
w hich suggested certa in  in teresting  problem s

H elix  desertorum  is ab u n d an t in th e  neighbou rhood  o f  th e  Pyram ids of 
G hizeh. I t  does n o t ap p ea r to  in hab it th e  cu ltivated  d is tric t a t  all. T h e  
ground  on  w hich th e  P yram ids s tan d  is sheer desert, loose sand, stones, a n d  
bare  rock. A t first sigh t, n o t a  single living p la n t appears, b u t careful 
search  will reveal, h e re  an d  there , a  few dry  stuh ly  wisps. N ear to  them , a 
few desertf/rum  m ay b e  found, b u t th e  g re a t m ass of living specim ens are  a t 
least 300 o r  600 yards away, o n  a  p lateau  w hich ap p ears  u tterly  destitu te  o f  
vegetab le  life. H e re  th e  species ab o u n d s ; th e  young live gregarious u n d er 
stones, w hich sh ie ld  th em  from  th e  burn ing  rays of th e  sun, while the adults 
Occur, for th e  m ost part, singly in th e  op en , som e a tta ch ed  to  rock, th e  
m ajority  sca tte red  ab o u t o n  th e  o p en  face o f  th e  sm ooth  sand. I  may 
rem ark  paren thetica lly  tha t, a t  th e  tim e  o f  m y visits, w hich were in  the 
m on ths w hen ra in  occasionally  falls, th e  food cond itions w ere presum ably  a t 
th e ir  optim um , an d  n o t an  a to m  o f  food was lo  be seen. T h e re  was no 
appearance  o f  “ ae s tiv a tio n '’ o r  “ h iberna tion” : th e  ad u lts  w ere as fat as 
b u tte r , an d  ev idently  in  p rim e condition .

T h e  problem  na tu ra lly  suggested  itself, W h a t d o  th e  crea tu res feed on  ? 
C annibalistic  tendenc ies  a re  o u t o f  th e  question , fo r th e  radu la  is o f the 
norm al type  rep resen ted  by H . aspersa. I t  o ccu red  to  m e th a t an  exam ina
tion  of th e  excreta  m igh t supp ly  som e answ er to  th e  question , and  accordingly  
I  co llected  a  n u m b er o f  specim ens, carefully  brushing away all traces o f 
sand  from  th e  reg ion  o f  th e  m outh , an d , o n  re tu rn ing  hom e, h an d ed  a  
se lection  from  th e ir  excre ta  to  m y sen io r science-m aster, M r. J. M . W ad- 
m ore, M .A ., F .C .S ., for analysis. H e  repo rts  a s  follows :—

“ I  have  m u ch  p leasu re  in  giving you th e  resu lt o f  m y exam ination  of 
th e  E gyp tian  snails’ excreta.

“ B roadly  speaking, th e  m aterial consisted  of two portions, ( t )  Sand, 
fo rm ing  ab o u t h a lf  th e  to ta l w eight ; (2 ) a  fluffy, fibrous substance . T h e  
la tte r  was ex trac ted  w ith  w arm  d ilu te  hyd roch lo ric  acid , in  w hich a  sm all 
po rtion  dissolved, b u t th e  g reater p a rt rem ained  unaffected.

“  T h e  so lu tion  th u s  o b ta in ed  was co lou red  w ith  o rgan ic  m atter, the  
n a tu re  o f  w hich I  was un ab le  to  ascertain . I  succeeded , how ever, in  estab
lishing th e  p resence  o f  iro n  a n d  calcium , b o th  in  relatively  considerab le  
quan tity . P o tassium  I  was unab le  to  de tec t, even  b y  m eans of th e  spec tro 
scope, a n d  th ough  I  sh o u ld  n o t like to  say definitely th a t this m etal is 
absen t, I  feei sure, a t  any  rate, th a t th e  am o u n t m u s t b e  excessively sm all. 

“  I n  th e  p o rtio n  und isso lved  by th e  acid , I  found  unm istakab le  ind ica
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tions o f  carbon, in  considerab le  quantity  : also n itrogen, though in sm aller 
am oun t, an d , in  all p robability , hydrogen. D oub tless these elem en ts were 
originally un ited  to  form  com plex organic  substance.

“ C on jectures as to  th e  sources from  w hich th e  snails o b ta ined  those 
elem en ts m ust necessarily b e  vague and  u n ce rta in ; from  som e so rt o f  plant, 
1 sho u ld  fancy . T h e  p resence  o f  carbon  a n d  hydrogen , a is  > th e  traces of 
th e  m etals iron a n d  calcium , all p o in t to  th is ;  Im t it  m u s t h o o f  unusual 
nature , o therw ise potassium  o u g h t to  occu r in  recognisab le  quan tity .”

I t  is natu ral to  con jec tu re  th a t the snail feeds o n  som e m inu te  form of 
lichen, w hich it rasps off th e  surface of th e  stones N o  lichen , however, is 
visible, and one  w ould natu rally  expect, even if so low a form  of vegetable 
life as lichen w ere th e  s tap le  o f food, to  find considerab le  traces of po tas
sium . i n  reference to  th is, M r. A . W . H ill, L ectu rer in  llo tany  a t the 
U n iversity  o f  C am bridge, w rites to  rae : “ T h e re  is  no  d o u b t th a t sm all 
lichens con ta in  po tassium  salts lik e  all o th e r p lants. B u t I  am  not sure 
w hether any  d irec t analysis h as been m ade. I  have  ta lk ed  to  o u r physiolo 
g ical botanists, a n d  they  ag ree  w ith  the above rem arks.”

M y friend, Mr. C. T . H oycock, F .H .S ., suggests th e  possib ility  that 
som e sm all a lga likt: Nonion m ay  be th e  food. “  N ostoc  seem s to  b e  p resen t 
in  very arid  p laces ; it is invisib le  by day, b u t swells in to  a  jelly-like mass 
w'hen m oist, say, w ith m orn ing  dew .”

I am  inclined  to  th in k  tha t th e  tru e  solu tion  o f  th e  p rob lem  lies in  the 
d irec tion  suggested by M r. H oycock. W hether any  chem ical analysis has 
as yet been m ade o f  th is class o f a lga I  am  un ab le  to  say, b u t if such 
analysis w ere to  show  th a t potassium  d id  n o t occur, o r  occu rred  only in 
excessively sm all quan tities, in  th is alga, som e ad v an ce  w ould  have been 
m ade. O n e  o r  two po in ts a t  least a rc  clear. 'T he snail obviously swallows 
san d  in large quan tities. S om e of the grains evacuated  app roach  a milli 
m e tre  in  length a n d  b read th , i t s  food, therefore, w ould seem  to  occur, not 
on  th e  rocks o r  stones, b u t am ongst th e  sand itself, a n d  th is will accoun t for 
th e  fact th a t so m any specim ens arc  found  on  the sand. E viden tly , too, the 
food m ust be o f  a  n a tu re  so m inu te  a s  to  m ake it  im possib le  to  swallow it 
w ith o u t swallowing th e  sand  a t  th e  sam e tim e. T h u s  th e  m ethod  o f  n u tr i
tio n  in H elix  desertorum  w ill ap p ea r to  b e  som ew hat analagous to  that, o f  the 
o rd inary  bivalve m ollusc, w hich  nourishes itself o n  th e  m inu te  organism s 
p resen t in the w ater w hich  passes th rough  its system .

I  m ay a d d  th a t I  have  sen t a  good series o f  I I .  desertorum, to  the 
B ritish  M useum , an d  also suggested  Lo M r. E . A. S m ith  th a t ho m ight like 
to  try  over again th e  well-known experim ent o n  Lile c rea tu re ’s vitality. H e 
k ind ly  consen ted , a n d  I  se n t h im  half-a-dozen good  living specim ens, which 
have, u n d e r h is care, s ta r te d  in an  a ttem p t to  “ beat th e  reco rd  ” o f  the 
ce leb ra ted  snail o f 1850, w hich was discovered lo  b e  alive  after it h ad  been 
fixed to  a  tab le t for four years (A nn. M ag. N a t. H is t,, 1850 (s. 2), vol. vi, 
p . 68.)



O N  T H E  ANATOMY O F  ENSIS (SOLEN) 
MAGNUS,  S C H U M A C H E R .

BY 11. H . B L O O M E R .

B y th e  k indness  o f  D r. Jen sen  o f  th e  C openhagen  M useum  I  have  
been  enab led  to  exam ine a  specim en of E . magnus.

E nsis m agnus  is an  elongated  anim al, m easuring in  leng th  ab o u t six 
tim es th e  m easurem en t from  th e  d o r  ul to  th e  ven tral surface a t  its  deepest 
part. I t  is larger and  m ore m assively built th a n  K. ensis. I t  curves a  
little  dorsally (n o t q u ite  so  m uch as E  ensis), is bilaterally  sym m etrical, and  
is enclosed ventrally  by th e  concrescence o f  th e  edges o f  th e  m an tle  lobes, 
w ith th e  exception  o f  th e  apertu res a t th e  an te r io r 'an d  posterio r ends, and 
a  fourth  ap e rtu re  situa ted  nearly  a t  th e  cen tre  o f  th e  ventral surface (the  
ap e rtu re  is n ea re r th e  posterio r th a n  th e  an te r io r end , while in  E . en d s  it 
lies nearer th e  posterio r end).

T h e  periostracum  passes from  th e  ou ts ide  o f  th e  shell to  the edges of 
th e  m an tle  lobes, to  w hich it  adheres .

T h e  palliai m uscles form  a  deep  h an d  along  the m argin o f  th e  m antle 
lobes, and , a t  th e  an te r io r end, encircle th e  pedal ap e rtu re  th rough  w hich the 
foot is  p ro truded . A t th e  posterio r end  th e  m uscles assum e a  m ore 
elliptical condition , be ing  m ore coalesced bo th  dorsally and  ventrally, and  
form th e  sip h o n  con ta in ing  th e  afferent a n d  efferent cham bers. T h e  ventral 
po rtion  o f  th e  p roxim al po rtion  of th e  siphon  ex tends m ore posteriorly  th an  
in  E . ensis.

T h e  foot p ro jec ts  from  nearly the cen tre  o f  th e  ventral surface o f  the 
anim al, an d  proceeds in  an  an te rio r d irection . A  little  an te r io r to  th e  foot 
is th e  m outh , a n d  in  front o f  the m outh , is th e  very b road  an te r io r ad duc to r 
m uscle. O n each side o f  th e  viscoro-pedal m ass a re  the labial palps, c o m 
m encing  betw een, a n d  passing  posteriorly  to  them , a re  the tw o gills, which 
co n tinue  as far as th e  siphon. T h e  in n er sides o f the bases o f th e  gills 
a re  jo ined  together from th e  foo t for ab o u t h a lf  the ir distance, w hereas in 
R. ensis they  arc  n o t so connected .

T h e  anus opens from  th e  free p o rtio n  o f  th e  rectum , in to  the cloacal 
cham ber beh ind  th e  poste rio r a d d u c to r m uscle.

T h e  siphon  consists o f  tw o  sep a ra te  cham bers, th e  u p p er o n e  th e  ex
ha len t, a n d  th e  low er one  th e  inhalent. T h e  free portions o f  th e  siphonal 
cham bers  a re  very' sh o rt a n d  separa te  from  each  other. B o th  a re  encircled 
with a  fringe o f  ten tac les ( th e  ten tac les  a re  n o t  so  long as in  E . ensis).

T h e  fourth  apertu re  is an  elliptical open ing  w hich narrow s very m uch
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o n  th e  in s id e  edge o f  th e  m an tle  lobes. A ro u n d  th e  in s id e  of it, b u t n ear 
th e  o u te r  edge, is a  row o f  ten tac le s : those  o n  o n e  side a lte rna ting  with 
those  o n  th e  opposite  sid e  (th e  ten tac les are  n o t so  long  as in  A', e m it . )

O n  ilie inside o f  each m an tle  lohe is  a  groove passing  dorsally from  th is 
ap e rtu re  tow ards th e  foot, an d  in  it lie  th e  d is ta l po rtions o f  th e  labial 
palps.

T h e  an te rio r ad d u c to r m uscle is an  extrem ely b ro ad  a n d  shallow  m uscle, 
deepen ing  a s  it  p roceeds posteriorly, I t  is connected  anteriorly , w ith th e  
m an tle  lobes a n d  dorsal in tegum ent, a n d  posteriorly  w ith th e  dorsal and  
ven tra l in tegum ents.

T h e  posterio r a d d u c to r m uscle is a  com paratively  sm all m uscle, curved 
ventrally  a n d  fla ttened  dorsally. I t  is jo in ed  an terio rly  w ith  th e  b ifu rca
tions of th e  re trac to r ped is poste rio r m uscle, a n d  posteriorly  w ith th e  dorsal 
in tegum ent.

T h e  re trac to r ped is an te r io r m uscles, a s  in E . e n d s, have  long bifurca
tions, th e  posterior ones passing th rough  th e  liver to  th e  valves ó f  th e  shell, 
a n d  th e  an te rio r ones go ing  som e d istance over th e  an terio r a d d u c to r m uscle 
before  adhering  to  th e  shell.

The re trac to r ped is posterio r m uscle is a  th ick  m uscle  o f m edium  
leng th , th e  b ifu rcations o f it, w hich  are  a tta ch ed  to  th e  shell, rest against 
a n d  are  connected  w ith th e  posterio r ad d u c to r m uscle.

O w ing to  th e  im perfec t p reservation  of th e  in s id e  o f  th e  an im al it  is 
n o t possib le to  m ake o u t th e  in ternal s tru c tu re  in  de ta il, b u t it  appeared  to  
b e  very sim ilar to  E . ensis.

T h e  gills a re  o f  th e  ty p e  h e te ro rh ab d ic  a n d  a re  also p licate, b u t  the 
p lication  is  shallow er th a n  in  E . tinsii, w hile th e  in terlam ellar ju n c tio n s are  
longer. T h e  n u m b er o f filam ents in  a  p lica  range betw een  13— 17.



ON T H E  ANATOMY O F  C E R T A IN  S P E C I E S  OF 
SOLENIDAE.

B y  H. H. B L O O M E K .

(P la te  X.)

I  am  in deb ted  to  th e  la te  l'ro fessor E . von. M artens o f  th e  B erlin  
M useum , for th e  privilege o f exam in ing  th e  specim ens now described  w hich 
h e  so  k ind ly  p laced a t  m y disposal. W h en  send ing  them  h e  gave  th e  
following particu lars :—

“ 2. Solecurtus dom beyi, L am . P eru , from  I'ro tessor I Junker’s collection.
2, Solan corneus, L am . In d ia n  sea, from  th e  co llection  o f  I .am are 

P iegno t m ade  ab o u t 1836.
1. Solen t/onldi, C onr. Y cd d o  =  T o k io , Jap an , co llected  by P rofessor 

I l ilg e n d o rf in  1873— 76.
2. C ultellus ¡am nicus, L ain . S ingapore, co llected  by m yself in 

r8 6 o — 62.
2. Solen (lelerscoti, C henu i. ( =  brerixsimus, M arts., 1865), Singapore, 

co llected  b y  m yself a t  th e  sam e time.
1. Solen (S o len a ) rudis, C . B. A dam s, Panam a, veiy n e a r to  S. 

ambitjuus, L am . from  th e  W est In d ies .”
Solecurtus dombeyi, Lani.

PI. X, f ig s .  r — 3,

E xterna l characters,— T h e  anim al curves outw ardly  along  th e  dorsal 
surface. T h e  leng th  from  th e  an te rio r side o f  th e  an te rio r a d d u c to r m uscle 
to  th e  posterio r s id e  o f  th e  posterio r ad d u c to r m uscle is 51 millim . a n d  the 
d ep th  19.

T h e  m an tle  lobes a re  jo ined  to g e th e r a t  th e  an te rio r side o f  th e  an te r io r 
a d d u c to r m uscle. T h en , separately , they  pass  w ith a  curve a round  th e  
an te r io r en d , a n d  p roceed  posteriorly  un til th ey  reach  a  position  a  little  
an te rio r to  th e  proxim al po rtion  o f  th e  siphon, w here th ey  becom e con- 
cresced , consequently , th e  pedal apertu re  occupies th e  an te rio r an d  nearly  
th e  w hole o f  th e  v en tra l surface. Laterally, a n d  som e d is tance  anterio rly  
to  th e  p oste rio r edge, th e  m an tle  lobes a re  co n n ec ted  o  1 th e ir  in n e r sides 
w ith  th e  p roxim al po rtion  o f  th e  siphon , w hich  enab les th em  to  con ta in  the 
free po rtions o f  th e  siphon when con trac ted , a n d  th e  g rea te r po rtion  of 
th em  w hen  ex ten d ed  (fig. 1. P .h .P .)

In  th e  specim ens exam ined  th e  free po rtions o f th e  siphon  a re  nearly 
enclosed, th e  exhalen t (fig. r. Ex. S .')  po rtion  being  con trac ted , a n d  folded 
o n  itself, a n d  th e  inha len t one  (fig, 1. In . S .')  partly  inverted , so  th a t th e
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w hole o f  it  is  w ithdraw n in to  th e  pallia  cham ber. T h e  p rox im al portion  of 
th e  siphon  is sho rt, b u t o f  g rea te r d e p th  th an  th a t o f  Tagelus rufus, w hile 
th e  free portions, though  long  a n d  m uscular, a re  sh o rte r  an d  th ick e r th an  
those  o f  th e  sam e species In te rna lly  th ey  show  b o th  long itud inal a n d  fine 
transverse ribbing, b u t  ex ternally  only  th e  transverse ribbing.

T h e re  a re  large sip h o n a l re trac to r m uscles. T h e  foot (fig. i .  F.) is 
m assive a n d  o f  m ed ium  leng th , be ing  longer an d  o f  a  m ore  un iform  d ep th  
than  in  T . rufus.

T h e  gills reach  to  th e  p rox im al po rtion  o f  th e  siphon. T h e  in n er sides 
o f  th e ir  bases a re  jo in ed  to g e th e r,.an d  d iv ide th e  exhalen t from  th e  inha len t 
cham ber. T h e  tee th  o f  th e  shell a re  buried  in  th e  v iscera ab o u t th e  cen tre  
o f  th e  dorsal surface.

M usculature.— T h e  m uscu lus cruciform is (fig. i ,  l í . C .) is p resen t a t 
th e  ex trem e ventral edge  o f  th e  siphon , b u t it  is n o t so  p ronounced  as in 
T . rufus.

i. P a llia i m iarles.— T h e  m uscles o f th e  palliai edge  com m ence  a t  the 
an te r io r ad d u c to r m uscle  a s  a  d eep  band , a n d  gradually  decrease  in  d ep th  
a s  they  p roceed  posteriorly . T h e  m uscles o f  th e  siphon  a re  strongly  d e 
veloped, a n d  th e  siphonal re trac to r m uscles, w here th e y  adh e re  to  th e  valves 
o f  th e  shell, p resen t a  large surface.

T h e  an te r io r a d d u c to r  m uscle  (fig. i ,  A .A .)  is a  b ro ad , com paratively 
long, b u t shallow  m uscle, flattened dorsally , a n d  cu rved  ventrally. A s in 
T . ru fu s  it  is d iv ided  by th e  ven tral in teg u m en t passing  th ro u g h  it. T h e  
m uscle is  co n n ec ted  an te rio rly  w ith th e  m an tle  lobes, a n d  posteriorly  with 
th e  dorsal a n d  ven tral in tegum ents.

T h e  poste rio r a d d u c to r  m uscle (fig. i ,  P .A .)  is m ore oval in shape 
th a n  th a t o f  T . ru fus, a n d  is jo in e d  an terio rly  by connec tive  tissue  with th e  
b ifurcations o f  th e  ped is  re tra c to r posterior m uscle a n d  dorsal in tegum ent, 
a n d  posterio rly  w ith th e  dorsal in tegum ent, th e  siphon , a n d  th e  m antle 
lobes.

J u s t  below  th e  sip h o n  th e re  a re  tw o transverse m uscu lar b an d s— the 
m usculus cruciform is o f  V on lh e r in g  (fig. i ,  M .O .), w hich qu ick ly  converge 
a n d  u n ite  a t  th e  cen tre , th e  four d is ta l ends a fte r  passing  th rough  th e  m an tle  
lobes, a re  a tta ch ed  to  th e  valves o f  th e  shell, thereby  resem bling  th e  sam e 
m uscle  found  in  Solecurtus strigillatus, b u t m ore particu larly  th a t in T. rufus, 
though  o n  a  very m uch  sm aller scale  th a t th e  form er, a n d  in  n o t having th e  
posterio r p o rtio n  sh o rten ed  a s  in  th e  la tter.

ii. P eda l M undas— T h e  m uscles o f  th e  fool a re  strongly  developed, and  
structurally  approx im ate  nearer to  th o se  o f  P hare lla  ( C ultellus) orientalis 
th a n  those  of T. rufus.

T h e  pedis re trac to r an te r io r m uscles run  ventrally  in side  th e  long itu 
d in a l m uscles ( th a t is, th e y  a re  exposed w hen view ed from  th e  peda l cavity). 
T h e  free po rtions a re  th ick  a n d  short, a n d  p ass  dorsally  to  th e  shell. T h e re  
a re  n o  bifurcations.
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T h e  pedis re trac to r posterior m uscle (fig. i ,  P .R .P .)  is also sh o rt and  
th ick . T h e  bifurcations a rc  sh o rt too , a n d  re s t on  th e  an tero-dorsal sur
face o f  th e  poste rio r a d d u c to r , w here they  a re  co n n ec ted  w ith th e  valves of 
th e  shell.

T h e re  appears to  b e  som e ind ica tion  o f  th e  presence  of th e  branchial 
re trac to r m uscles as no ticed  in  S . «friyiU afns, b u t in  th e  specim ens exam ined  
they  are  so ind istinc t th a t it  is im possib le  to  s ta te  definitely w hether they 
exist o r  not.

A lim en ta ry  C anal.—T h e  lips (figs. 2 a n d  3, A .L .  and  P .L i)  a rc  broad 
and  n o t very long. T h e  oesophagus (figs z a n d  3, Oe) is sh o rt and  soon  
opens in to  th e  oesophageal division o f  th e  stom ach  (figs. 2 a n d  3. Ou. S t ) .  
T h e  la tte r  is large a n d  o f  irregular shape. Posteriorly  it is separa ted  from 
th e  card iac (fig. 2, C. S t.)  a n d  central (fig. 2, C .D .) divisions b y  a slight 
m uscular ridge. O n  exam ining  th e  left s id e  o f  the stom ach  (fig. 2) i t  will 
be observed  th a t th e  card iac  d iv ision , w hich is  sm all, lies betw een  th e  
oesophageal a n d  pyloric (figs. 2, P .S t.)  divisions, a n d  antero-dorsally  to  the 
cen tra l division, f  u rth e r th e  cen tra l d iv ision  is bo rdered  dorsally  b y  a 
m ore m uscular ridge (fig. 2, AÍ.P .) , the  hom ologue o f  th e  m uscular papilla 
o f Solen. O n  th e  righ t side o f th e  sto m ach  (fig. 3) th e  dem arcation  of th e  
card iac d iv ision  is incom plete . T h e  py loric  d iv ision  (figs, 2 and  3, P . S t.)  
is large, an d  posterio rly  proceeds a s  th e  caecum  o f  th e  crystalline sty le  (figs.
2 a n d  3, O.O.) T h e  la tte r is also large, and , gradually  curving, traverses 
anteriorly  som e d is tance  along  th e  pedal cavity.

T h e  in testine  (fig. 3. In .) ,  a s  in 5 . strig illa tus  a n d  T . ru fu s , appears as a  
groove o n  th e  righ t an te rio r side o f  th e  caecum  o f  th e  crystalline style, b u t 
as far as can  b e  m ade  o u t, th e  p ro jec tio n  of th e  m uscu lar U yer betw een 
th e  two cavities is g reater, a n d  consequen tly  red u c in g  th e  ch anne l o f  co m 
m unication . A t th e  d is ta l end  o f  the caecum  th e  in testine  becom es d is tinc t 
a n d  re tu rn s a  part o f  th e  way along th e  dorsal surface. L eav ing  the caecum , 
it  pu rsues a  loose fo lded  course  to  th e  dorsal surface o f  th e  pyloric division, 
then , tu rn in g  posteriorly , con tinues as th e  rec tum  (fig. 1, R .)  over the 
posterio r ad d u c to r m uscle to  th e  exhalen t siphonal cham ber.

T h e  liver (fig. 1, L .)  lies laterally  an d  ventrally  to  th e  stom ach , b u t by 
fa r th e  g reater part is u n dernea th  it.

N  er com  system— T h e  nervous system  seem s to  closely resem ble th a t of 
S . strigillatus.

The Gills.— A s in  th e  species o f  Solecurtus exam ined  by Dr. R idew ood, 
th e  lam ellae a re  highly p lica te , resem bling  m ore  particu larly  those  of 
Solenocurtus (T a g e lu s) rufus, in  th e  in terlam ellar sep ta  rising  h igh up  th e  
dem ib ranch , a n d  in  possessing a  b lood vessel a t th e  apex  o f  th e  plica. T h e  
n u m b er o f  filam ents in  a  p lica  are , how ever, less. I t  is n o t possib le  to 
m ake  o u t th e  s tru c tu re  in  fu rth er d e ta il a s  th e  g ills a re  n o t well preserved.
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Solen corneus, Lam.
P I .  X, f ig . 4-

W h e n  c o m p a r e d  w i th  S .  c a g i n a  s h o w s  t h e  f o l l o w i n g  d i f f e r e n c e s  :—  

T h e  a n i m a l  i s  n o t  s o  m u s c u l a r .  T h e  v e n t r a l  p a r t  o f  t h e  m a n t l e  l o b e s  a t  

t h e  a n t e r i o r  e n d  p r o j e c t s  m o r e  a n t e r i o r l y  t h a n  t h e  d o r s a l  p a r t  ( f ig .  4 ,  M . L  ) ,  ■ 
w h e r e a s ,  i n  S .  - m y i n a  t h e y  a r e  n o t  a s  a n g u l a r  T h e  a n t e r i o r  a d d u c t o r  m u s c l e  

i s  'p r o p o r t i o n a t e l y  n o t  s o  w id e ,  t h e  d i s t a l  p o r t i o n  o f  t h e  f o o t  i s  s t i l l  s h o r t e r ,  

a n d  t h e  p o s t e r i o r  a d d u c t o r  m u s c l e  is  m u c h  n a r r o w e r ,  w h i l e  t h e  p a r t  o f  t h e  

a n i m a l  p o s t e r i o r  l o  t h e  p o s t e r i o r  a d d u c t o r  m u s c l e  i s  c o n s i d e r a b l y  l o n g e r .  

T h e  i n t e r n a l  s t r u c t u r e  a p p a r e n t l y  i s  t h e  s a m e .

Solen gouldi, Conr,
P i .  X- f ig - 5 -

O n l y  o n e  s p e c i m e n  o f  t h e  a b o v e  i n  t h e  c o l l e c t i o n ,  w h i c h  u n f o r t u n a t e l y  

h a d  b e e n  p r e s s e d  o u t  o f  s h a p e ,  a n d  is  i n  a  v e r y  b a d  s t a t e  o f  p r e s e r v a t i o n .

I t  a p p e a r s  t o  b e  v e r y  s i m i l a r  t o  »S. e n g i n a ,  o n l y  d i f f e r in g  f r o m  i t  i n  t h e  

a n t e r i o r  p r o j e c t i o n  o f  t h e  v e n t r a l  p o r t i o n  o f  t h e  a n t e r i o r  p a r t  o f  t h e  m a n t l e  

l o b e s  ( f ig -  5 ,  M .  L .  ) ,  m o r e  s o  t h a n  i n  6 '. c o r n e u s ,  L a m .

Cultellus javanicus- Lam.
P I .  X ,  f ig . 6 .

T h e r e  a r e  t w o  s p e c i m e n s  o f  t h e  a b o v e  i n  t h e  c o l l e c t i o n ,  b u t ,  o w in g  t o  

t h e i r  i m p e r f e c t  p r e s e r v a t i o n ,  i t  i s  i m p o s s i b l e  t o  m a k e  o u t  w i th  a n y  d e g r e e  o f  

c e r t a i n t y  a  g r e a t  d e a l  o f  t h e  i n t e r n a l  s t r u c t u r e ,  p a r t i c u l a r l y  t h e  a l i m e n t a r y  

c a n a l .

T h e  a n i m a l  is  s l i g h t l y  c u r v e d  o u t w a r d l y  a l o n g  t h e  d o r s a l  s u r f a c e ,  a n d  

i n w a r d l y  a l o n g  t h e  v e n t r a l  s u r f a c e ,  t h e  c e n t r e  o f  t h e  l a t t e r  b e i n g  a  l i t t l e  

c o m p r e s s e d .  T h e  a n t e r i o r  a n d  p o s t e r i o r  p a r t s  a r e  t a p e r e d ,  a n d  t h e  e n d s  

r o u n d e d .

T h e  m a n t l e  l o b e s  a r e  c o n c r e s c e d  a l o n g  t h e  w h o l e  o f  t h e i r  v e n t r a l  s u r 

f a c e ,  s o  t h a t  t h e  p e d a l  a p e r t u r e  i s  c o n f i n e d  a l t o g e t h e r  t o  t h e  a n t e r i o r  e n d ,  

a n d  t h e r e  is  n o  f o u r t h  a p e r t u r e .  T h e  m u s c l e s  o f  t h e  p a l l i a i  e d g e  f o i  m  o n l y  

a  s h a l l o w  b a n d ,  a n d  a r e  n o t  s t r o n g l y  d e v e l o p e d .  A t  t h e  p o s t e r i o r  e n d  i s  t h e  

s i p h o n ,  w h i c h  l i k e w is e  i s  n o t  v e r y  m u s c u l a r .  I n  i t s  p r o x i m a l  p a r t  t h e  e x 
h a l e n t  (f ig . 6 ,  E x .  S  )  i s  s e p a r a t e d  f r o m  t h e  i n h a l e n t  c h a m b e r  ( f ig .  6 ,  I n .  S . )  
b y  a  m u s c u l a r  w a l l ,  h a v i n g  i t s  a n t e r i o r  s i d e  j o i n e d  t o  t h e  g i l l s .  T h e  

f r e e  p o r t i o n s  o f  t h e  s i p h o n  a r e  v e r y  s h o r t ,  a n d  e n c i r c l e d  b y  a  t e n t a c u l a r  
f r in g e .

T h e  f o o t  ( f ig .  6 ,  E ) ,  w h ic h  a t  t h e  d i s t a l  e n d  i s  a x e  s h a p e d ,  i s  l o n g  a n d  

o f  a  n e a r l y  u n i f o r m  d e p t h .

T h e  i n s i d e  e d g e s  o f  t h e  b a s e s  o f  t h e  g i l l s  a r e  j o i n e d  t o g e t h e r ,  w h i l e  t h e  

o u t s i d e  e d g e s  h a v e  b e c o m e  d i s c o n n e c t e d  w i th  t h e  p a l l i a i  w a l l ,  a s  s o  

f r e q u e n t l y  h a p p e n s  i n  t h e  c a s e  o f  S .  v a g i n a .
O n e  o f  t h e  c h i e f  c h a r a c t e r i s t i c s  is  d i c  p r o p o r t i o n a t e l y  g r e a t e r  l e n g t h  o f  

t h e  p o s t e r i o r  p a r t  o f  t h e  a n i m a l .
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T h e  an te r io r a d d u c to r m uscle (fig. 6, *4 ..4 .) is a  som ew hat oval shaped  
m uscle, fla ttened  dorsally , connected  an terio rly  w ith the m an tle  lobes, 
a n d  posteriorly  w ith th e  dorsal in tegum ent, a n d  by connective tissu e  w ith 
th e  proxim al po rtion  o f  the foot.

T h e  posterio r ad d u c to r m uscle (fig. 6, P .A .)  is a  com paratively  w ide 
an d  shallow  m uscle, co n n ec ted  an terio rly  w ith th e  dorsal in tegum ent and  
th e  ped is posterio r re trac to r m uscle, a n d  posterio rly  w ith th e  dorsal in tegu
m en t a n d  th e  siphon.

T h e  re trac to r pedis an te r io r m uscle, w hich is  co n n ec ted  w ith  th e  shell, 
is very sh o rt and  n o t b ifurcated , while the re trac to r pedis posterior m uscle 
(fig, 6 , P .A .)  is very long, w ith  long bifurcations, w hich a rc  jo ined  to  the. 
posterio r ad d u c to r m uscle  and  th e  valves o f  th e  shell.

A s far as can  b e  m ade o u t th e  alim entary  canal has th e  appearance  of 
consisting  o f a  sh o rt oesophagus, large s tom ach  w ith  th e  usual divisions, and  
th e  caecum  o f  th e  crystalline sty le  a n d  th e  first pori io n  of th e  in testine 
either possessing separa te  passages w ith th e  ou tside o f  th e  organs 
jo ined  together, o r  com m unicating  w ith each o th e r as in  S. di'iyil./.atus and  
dombeyi.

Solen delerseoti, C h c m n .

S . delerseoti is  very sho rt, th e  leng th  being n o t m ore th a n  th ree  a n d  a  
ha lf tim es th e  dep th , and , judg ing  from  th e  specim ens exam ined, a  m uch 
sm aller anim al than  S . m y in a — though it has th e  ap pearance  of being com 
paratively  largely built, w ith  a  largo foo t a n d  siphon . I t  very closely  re
sem bles S . vayina, differing from  it in th e  shortness o f  th e  an te rio r part, 
particularly  th e  an te rio r ad d u c to r m uscle, a n d  th e  g reater leng th  o f  th e  pos
terio r part, m ore  especially  the proxim al p o rtio n  of the siphon. T h e  speci
m ens a re  n o t in a good s ta te  o f  presevation , bu t as far as can  be seen o f 
th e  alim en tary  canal, th e  only no ticeab le  p o in t is th a t th e  r a r u m  o f  th e  
crystalline sty le  does n o t ex tend  as far anterio rly  a long th e  pedal cavity.

Solen (Solena) rudis, C . B .  A d a m s .

PI. X, figs. 7— 9.
External, c lm a e te rs . — T h e  specim en was rem oved from  th e  shell before 

being  sen t to  m e. T h e  an im al m easures 7 e.m . from  th e  an te rio r end  of 
th e  m an tle  lobes to  th e  posterio r e n d  o f  th e  posterio r ad d u c to r m uscle, a n d  21 
milliin. from  th e  dorsal to  th e  ventral surface I t  is nearly  of a  uniform  
dep th .

T h e  m an tle  lobes are  concresced  a long  th e ir  ven tral surface. T h e  
pedal ap e rtu re  is  s itu a ted  a t  th e  an terio r en d  a n d  does n o t ex ten d  posteriorly, 
e ith e r do rsally  o r  ventrally . T h e  periostracum  is only  a ttach ed  to  the 
m antle lobes bo rdering  th e  peda l aperture . In s id e  th e  lobes a re  two 
m uscular flaps, w hich close th e  peda l ap e rtu re  w hen necessary. T h e re  is 
n o  fourth  apertu re ,

A t th e  poste rio r end  th e  m an tle  lobes form  th e  proxim al po rtion  o f  the
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sip h o n  (fig. 7, In . S  &  E x . S .). T h e  la tte r is  o f  considerab le  leng th  an d  
very m uscular. N early  th e  w hole of th e  free p o rtio n  is missing, so  it is  no t 
possible to  form  any idea as to  its length, o r  to  say, if  th e  exhalen t portum  
is separate  from th e  in h a len t one  as ¡11 -S', strig illa tus  (fig. 7, E x .  V. and  
Ire . . .s'.).

T h e  labial palps a re  relatively sh o rt a n d  w ide. T h e  gills pass po s
teriorly  from  th e  labial palps to  th e  posterior end  o f  th e  proxim al portion  
o f the siphon, and, o n  th e  ou tside of them , th e  bases a re  co n n ec ted  with 
th e  la te ra l siphonal ridges (fig. 7, -V /£.), w hile on  th e  in side  th ey  a rc  jo ined  
to g e th e r a s  in \  strig illa tus.

A  strong  m uscular dorsal in tegum ent is  p resen t resem bling  th a t o f 
Solan  an d  Ensis.

T h e  k idneys ex tend  slightly literally  a long th e  m an tle  lobes as in
S .  s t r i g i l l a t u s .

T h e  fooi (fig. r ,  P .)  is long an d  o f  nearly  uniform  dep th . I t ,  however, 
g radual y  increases in  w idth  tow ards th e  d is ta l end , noar w hich it is alm ost 
round, b u t sudden ly  tap ers  off a t  the extrem ity.

i. P a llia i musidas.— T h e  m uscles o f  th e  m an tle  lobes form  a  deep  band  
o f  m uscles lying a t righ t angles to th e  palliai edge, an d  a re  fu rther 
streng thened  by a  b a n d  o f  longitudinal m uscles a long  th e  concrcsced  ven
tral part. TI10 proxim al portion  o f  th e  sip h o n  (fig. 7, E x .  .V. an d  In , S .)  is 
long, th e  arrangem ent o f th e  m uscles be ing  sim ilar to  th a t o f 5 . strigillatus, 
viz., large long itud inal m uscles, covered  in ternally  by  a m uscular lining, and  
cx ternahy by th e  m uscular integum ent.

A nteriorly  th e  long itud inal m uscles converge to  form  th e  siphonal 
retra- to r m uscles, b u t they  do  no t p resen t nearly  so  large a  surface w here 
they adhere  to  the shell as in  v. strigillatus. Between th e  p roxim al portion  
of th e  siphon  an d  th a t rep resen ting  th e  free  po rtion  are  two m uscular flaps 
or valves. T h is  app lies  to  th e  exhalen t a s  well as to  th e  inha len t cham ber.

T h e  an te r io r a d d u c to r m uscle (fig 7, A. A  )  is a  b road  a n d  deep  muscle, 
flattened dorsally , a n d  cu rved  ventrally . I t  is jo in ed  an terio rly  w ith the 
dorsal in tegum ent and  m an tle  lobes, an d  posteriorly w ith th e  ventral in tegu
m ent. T n e  posterior ad d u c to r m uscle (fig. 7, P .A  )  is sim ilar to  th e  
an te r io r a d d u c to r m uscle, b u t is no t so  deep. I t  is  jo in ed  an terio rly  with 
th e  re trac to r pedis p o s 'e rio r m uscle and  th e  doxsal in tegum ent, a n d  pos
teriorly  w ith th e  siphon , th e  m an tle  loi íes, a n d  th e  dorsal in tegum ent

i t .  Pini id  m usdes.—  The longitudinal m uscles o f  th e  foot arc  strongly- 
developed  an d  in terspersed  w ith a  g reat n u m b er o f transverse ones, the la tter, 
how ever, a re  n o t so  num erous as in  -S. strigillatus, b u t m ore so  th a n  in  
Solan.

T h e  free portions o f  th e  re trac to r pedis an te r io r m uscles (fig. 7, P .R .A .)  
a re  short and  large W h en  th e  m uscle reaches the fool i t  spreads ou t ven- 
trally, an d  passes betw een th e  longitud inal peda l m uscles, a n d  th e  pedal 
in tegum ent.
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T h e  ped is re trac to r poste rio r m uscle (fig. 7, P .  (I. P .)  is shorL a n d  bifur
ca ted  a t  th e  free end . T h e  bifurcations pass over th e  an terio r part o f  the 
posterior ad d u c to r m uscle- T h e  m uscle o n  reach ing  th e  foot con tinues as 
th e  longitudinal peda l muscles.

A lim en ta ry  Canal, — T h e  lips (figs. 8  a n d  y, <1. 7,. an d  P .L .), fo rm ed by 
th e  labial palps, a re  com paratively  w ide a n d  p ro jec t anteriorly.

T h e  oesophagus (fig. 8  a n d  9, O s ) is o f  m edium  length, p roceeds p o s
teriorly, a n d  o p en s in to  th e  oesophageal p a r t o f  th e  stom ach , T h e  
oesophageal division (figs. 8 and  9, Oe. S t.)  is long and  narrow , a n d  dorsally 
is alm ost com pletely  separa ted  from  th e  card iac  d iv ision  by a  th ick  m uscular 
tissue  (figs. 8  a n d  9, Oe. C .R-) passing righ t ac ro ss th e  stom ach , w hile o n  
th e  left side, a t  th e  posterio r end, is th e  cen tra l division fig. 8, C.D.). T h e  
card iac  d iv ision  (figs. 8 a n d  9, 0 . M  )  lies do rsally  to  th e  oesophageal one, 
a n d  on  th e  left side is separated  from th e  pyloric d iv ision  by th e  ridge o f  the 
cen tra l division a n d  an o th e r ridge p roceed ing  dorsally from  th e  m uscular 
pap illa  (fig. 8 , ii i P .). O n  th e  righ t side o f th e  stom ach  o f  1 he specim en  
exam ined  th e  separation  of th e  oesophageal, card iac, and pyloric divisions 
from  each  o th e r  is n o t so  clearly defined. T h e  pyloric division (figs. 8 &  9, 
P .S t.)  a t  its poste rio r end , con tinues as th e  caecu m  o f  th e  cystalline style, 
(figs. 8 an d  g, O. C.). I t  is large a n d  long , passing  w ith a  large curve, first 
ventrally , th en  anteriorly , and  term inating  n e a r th e  dorsal surface o f the 
peda l cavity.

T h e  in testin e  (fig. 7, In  ) leaves th e  pyloric d iv ision  sligh tly  to the right 
o f  th e  an te rio r s id e  o f  th e  ce c u m  o f  th e  crystalline style. I t  form s a  large 
n u m b er o f folds ventrally  to th e  stom ach , and , in  a  m ore o r less folded 
cond ition , passes a lo n g  th e  d o rsa l surface o f  th e  caecum , re tu rn ing  along 
its ventral surface, th en , taking a  large curve goes to  th e  d o rsa l side of th e  
pyloric d iv ision , m akes o n  it a  large luop, and , tu rn in g  posteriorly, proceeds 
as th e  rectum  (fig. 7, E  )  I t term inates a t  th e  posterio r side o f  th e  posterior 
ad d u c to r m uscle  w ith  a  bi-lobed anus (fig. 7, A .).

T h e  liver (fig. 7, L .)  lies closely to  th e  sto m ach  ex tend ing  dow n th e  sides 
a n d  a long  th e  g rea te r portion o f  oesophagus, b u t th e  m ass o f  it is  under
nea th  th e  stom ach . T h e  Urge b ile-duct en te rs  th e  cen tra l division, and  
th e  sm aller o n e  o n  th e  vential surface o f  th e  oesophageal division, under 
th e  m uscular ridge separating it  from  th e  card iac  division.

N ervous system .— T h e  cerebro-pleural ganglia  a re  s itua ted  close to  th e  
ventral in tegum ent, laterally  io th e  m ou th . T hey  a re  jo ined  to  each  o th er by 
a com m issure ru nn ing  ju s t in fron t o f th e  m outh . A nterio rly  each ganglion 
gives rise to  o n ly  o n e  anterior palliai nerve, w hich  passes a long the ventral 
in tegum ent, th e n  u n d e r  the an te rio r a d d u c to r m uscle to  th e  m antle 
lobe. P osteriorly  th e  ganglion gives off th e  cerebro-pedal and  cerebro- 
visceral connectives, th e  latter passes betw een th e  viscera a n d  th e  pedal 
in tegum ent to  th e  re tra c to r fedis p oste rio r m uscle, p enetra tes its wall, ani!, 
em erging, goes along th e  v e n ra l surface to  a  viscero-parietal ganglion.
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T h e  v i s c e r o - p a r i e t a l  g a n g l i a  a r e  s i t u a t e d  a n t e r i o r l y  t o  t h e  p o s t e r i o r  

a d d u c t o r  m u s c l e ,  a n d  b e t w e e n  t h e  I i f u r c i t i o n s  o f  t h e  r e t r a c t o r  p e d i s  

p o s t e r i o r  m u s c l e .  T h e  b r a n c h i a l  n e r v e s  r u n  l a t e r a l l y  d i r e c t  t o  t h e  g ills . 

E a c h  g a n g l i o n  a p p a r e n t l y  g i v e s  r i s e  t o  o n e  p o s t e r i o r  p a l l i a i  n e r v e ,  w h ic h  

p a s s e s  a l o n g  t h e  v e n t r a l  s u r f a c e  o f  t h e  p o s t e r i o r  a d d u c t o r  m u s c l e  t o  t h e  

p i o x i m a l  p o r t i o n  o f  t h e  s i p h o n .  T h e r e  d o  n o t  s e e m  t o  b e  s o  m a n y  la r g e  

b r a n c h e s  a s  i n  >1 s t r i g i l l a t u s .  I t  i s  n o t  p o s s i !  l e  t o  m a k e  o u t  t h e  p e d a l  

g a n g l i a  o r  t h e  e i r c u  m p a l l i a f  n e r v e s .

C i r c u l a t o r y  s y s t e m .— T h e  h e a r t  i s  s i t u a t e d  o v e r  t h e  p r o t r a c t o r  p e d i s  

p o s t e r i o r  m u s c l e ,  m o r e  p o s t e r i o r l y  t h a n  i n  A', s t r i g ü h i t u é .
O n  t h e  s t r u c t u r e  o f  t h e  g i l l s  o f  ' d e n  R i d e w o o d  s t a t e s  t h a t  “ i n  t h e  f iv e  

s p e c i e s  o f  S o l e n  e x a m i n e d  t h e  l a m e l l a e  a r e  h e t e r o r h a b d i c  a n d  p l i c a t e ,  t h e  

p l i c a t i o n  b e i n g  s h a l l o w e r  i n  S o l e n  o r i e n t a l i s  t h a n  in  t h e  o t h e r s .  T h e  n u m b e r s  

o f  f i l a m e n t s  in  a  p l i c a  a r c  n e a r l y  t h e  s a m e  i n  t h e  t w o  d e  m i  b  r a n c h  s  a n d  r u n  

a p p r o x i m a t e l y  2 6  i n  ' ' O h n  v a g i n a  ¡ 7  in  *•o l e n  e n s i s ,  12  i n  S o l e n  f o  n e s i ,  2 2  i n  

S o l e n  { S o l e n a )  r u d i s  a n d  r f i  i n  ' ■ o t e n  ( P h a r e l l a )  o r i e n t a l i s .  I n  S o l e n  r u d i s  
a l t e r n a t e  i n t e r l a m e l l a r  s e p t a  f a i l  t o  r e a c h  m o r e  l im n  h a l f - w a y  u p  t h e  d e m i-  

b v a n c h ,  b u t  i n  a l l  t h e  o t h e r  f o u r  s p e c i e s  v ise  h i g h . ”

log. 1. 

F ig .  2. 

M g . 3 . 

KIS- A -  

Fig. 5- 

F ig .  <>. 

•dS - 7- 

F ig .  S. 

F ig -  <).

E X  P i ,A K A T IO N  O F  P L A T E  X .

S o l e c u r t u s  d o m b e y i ,  L a in . V ie w  f ro m  th e  r i g h t  s id e ,  s h o w in g  th e  a l im e n t
a r y  c a n a ) ,  t i e .  N a tu ra l  s ize .

,. „  L o n g i tu d in a l  s e c tio n  o f  t h e  s to m a c h ,  s h o w in g
in te r n a l  s t r u c tu r e  o f  t h e  le f t  s id e .  x  j J .

„  ,, L o n g itu d in a l s e c t io n  o f  th e  s to m a c h ,  s h o w in g
in te r n a l  s t r u c tu r e  o f  t h e  r i g h t  s id e , x  r j .  

E x te r n a l  v ie w  o f  t h e  a n t e r io r  e n d  o f  th e  r ig h t 
m a n tle  lobe .

E x te r n a l  v ie w  o f  th e  a n te r io r  e n d  o f t h e  rig id  
m a n t le  lo b e .

V ie w  f ro m  th e  r i g h t  s id e , s h o w in g  (lie  a l im e n 
ta ry  c a n a i ,  & c. N a tu ra l  s ize .

S o l e n  ( S o l c u a )  r u d i s ,  C . 13. A d .u n s  V ie w  f r o m  (th e  r i g h t  s id e , s h o w in g  th e
a l im e n ta ry  c a n a l,  & c. N a tu ra l  s ize .

,. „  L o n g i tu d in a l  s e c t io n  o f  t h e  s to m a c h , s h o w in g
in te r n a l  s t ru c tu re  o f  th e  le f t  s id e , x 2 .

,, ,, L o n g i tu d in a l  s e c t io n  o f  t h e  s to m a c h . s h o w in g
in te r n a l  s t r u c tu r e  o f  t h e  r ig h i s id e , x  2.

S o l e n  c o n i c u s ,  I / u n .

S o l e n  g o u l d i ,  C onr. 

C u t i d l a s  j a v a n i c u s ,  L a m .



Journ of Malacology, 1905, Vol.Sl, pH  

Ex, S ' BA. PEE. R L. St. j

A Í .  O e - C R .  
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A . A nus. H . P . P o r t io n  o f  m u s c u la r  r id g e  r e p r e 
A . A . A n te r io r  A d d u c to r  m u s c le . s e n t in g  th e  m u s c u la r  p a p i l la  o f
A . L . A n te r io r  o r  u p p e r  lip . S o l e n  a n d  E n s i s .
C . C . C a e c u m  o f  c ry s ta l l in e  s ty le . O c . O e s o p h a g u s .
C D . C e n tra l  d iv is io n  o f  t h e  s to m a c h . O e .  C .  11.. M u sc u la r  r i d g e  s e p a r a t in g  th e
C .  S t . C a r d ia c  d iv is io n  o t  t h e  s to m a c h . o e o s p b a g e a l  f r o m  th e  c a r d ia c
E x .  S . P ro x im a l p o r t io n  o f  t h e  e x h a le n t d iv is io n  o f  th e  s t  im ach .

s ip h o n a l  c h a m b e r . O c .  S t . O e s o p h a g e a l  d iv is io n  o f  th e
E x .  S ' . R e p r e s e n t in g  t h e  p a r t  p r e s e n t  o f s to m a c h .

th e  f r e e  p o r t i o n  o f  t h e  e x h a le n t P . A . P o s te r io r  a d d u c to r  m u s c le .
s ip h o n a l  c h a m b e r . P . R . A . R e t r a c to r  p e d is  p o s te r io r  m u s c le .

F . F o o t. P . E . P o s te r io r  o r  lo w e r  lip ,
I n . In te s t in e . P .  S t . P y lo r ic  d iv is io n  o f  t h e  s to m a c h .
l i t .  S . P ro x im a l p o r t io n  o f  th e  in h a le n t R . R e c tu m .

s ip h o n a !  c h a m b e r . S .  l í . R id g e  d iv id in g  th e  in h a le n t  f ro m
I n .  S '. R e p r e s e n t in g  t h e  p a r t  p re s e n t  ol t h e  e x h a le n t  c h a m b e r  o f  th e  p ro x 

t h e  f r e e  p o r t io n  o f  th e  in h a le n t im a l  p o r t io n  o f  th e  s ip h o n .
s ip h o n a l  c h a m b e r . S t . S to m a c h .

L . L iv e r . T . P . M . T r a n s v e r s e  p e d a l  m u sc le s .
M . M o u th . V . V e n tr ic le .



ANATOMY O F  V A R IO U S  S P E C I E S  O F  S O L E N ID A E ;  
A D D E N D A  ET C ORRIGENDA .

BY H . H . B L O O M E R .

Jo u rn . M aiae., i g o i ,  V ol. viii, p age  37, lin e  1, for “ its  w idest pa ri,” 
read  “ its deep est p a r t .”

L in e  24 , fo r “  siphonal cham bers  a re  sho rt,”  re a d  “  siphonal cham bers 
a rc  v^ry sh o rt.”

L ine  25, “ an d  a t  th e  d is ta l e n d  o f  each  ch am b e r a re  tw o flaps form ing 
th e  valve.” T h is  app lies m ore particularly  to  S . v a g i n a  ( m a r g i n a t u s )  as these 
valves a re  n o t  a t  all p ronounced  in  E .  e n s i s  a n d  E .  s i l i q u a .

P age 38, line  36, for “  a  c ircu lar grow th ”  read  “  a n  elliptical grow th.” 
L ine  39 , fo r “  th e  c ircu la r m uscu lar a rran g em en t ”  re a d  “  th e  elliptical 

m uscu lar a rrangem en t.”
P age 40 , line  41, “ a n d  pass u n d ern ea th  in s tead  o f  over th e  longitudinal 

m uscles ”■— th a t is, v iew ed from  th e  pedal cav ity  ; actually , they  pass betw een 
th e  long itud inal m uscles a n d  th e  pedal in tegum ent.

P ag e  98 , paragraphs 2 a n d  3, fo r “ viscero-parietal g an g lio n ” read  
“  viscero-parietal ganglia  ”  in  all th ree  cases.

Jo u rn , M aiae., 1902, Vol. JX , page  134, lin e  23, “ a n d  pass underneath  
instead  o f  o v e r th e  lon g titu d in a l m uscles.” T h is  m eans, a s  viewed from th e  
p ed a l cavity , co rrecting  speaking, they  pass betw een th e  longitudinal m uscles 
a n d  th e  p ed a l in tegum ent.

Page 135, line  4, fo r “  d is ta l ” read  “  proxim al.”
Jo u rn . M aiae., 1903, Vol. x, page  3 t ,  line  10, fo r “  a n d  proceed  posteri

o r ly ” read  “ an d  o n  th e  d o rsa l surface p roceed  posteriorly .”
L in e  24, fo r “ te n ta c u la r”  read  “ crenu la ted .”
Page 32 , line  6, for “  pass ro u n d  th e  an te r io r en d ,” read  “ pass from  

th e  dorsal surface a ro u n d  th e  an te r io r en d .”
L ine 24. a fte r  .S ', m a r g i n a t u s ,  ad d , “  th a t is, as view ed from  th e  p ed a l 

cavity, b u t correctly  d esc rib ed  should  be, betw een th e  longitud inal m uscles 
a n d  th e  peda l in tegum en t.”

L ine  25, fo r “ re trac to r ped is p oste rio r m uscles a re  longer,” read  
1 re tra c to r p ed is  poste rio r m uscle  is longer.”

P ag e  33, lin e  26, fo r “  w ide ” read  “ d eep"  a n d  fo r “  w idth  ”  read  
“  d ep th .”

Page 34 , line  27, fo r “  w id th ” read  “ d ep th .”
Page 34 , lines 28 to  31. I t  was a fter w riting th is sen tence  th a t I  saw 

th e  artic le  by Prof. H . V on Ihering  (T h e  M usculus cruciform is o f  th e  
O rd e r T ellinacea*), a n d  th is  m uscle is ev iden tly  a  m odified  form  o f  his 
m uscu lus cruciform is.

* P r o  c . A cari. N a t. S c . 1‘li i la d . ,  19110, p p .  4 8 0 —4 8 1 , 2  fig s .
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P age 35, lin e  33, fo r “  over th e  in n e r lo n g itud ina l m uscles ” read  
“  inside th e  in n e r longitud inal m uscles.” T h e y  a re  th u s  exposed w hen 
viewed from  th e  cen tre  o f  th e  foot.

P age  37, line  34, for “  it apparen tly  a lto g e th e r d isappears ” read 
“  they  apparen tly  a lto g e th e r d isappear.”

L in e  37, fo r “  th e  g land ” read  “  a  g land .”
P age 40, I n  exp lana tion  for ‘ S .R .” read  “  siphon  ” fo r “  sto m ach .” 
P ag e  41, line  18, a fter longitudinal m u sc le s”  a d d  “ th a t is ,  betw een  the 

long itud inal m uscles a n d  th e  pedal in tegum ent.”
Page 42, line  5, a fter “ long itud inal o n e s ” a d d  “ th a t  is, betw een  th e  

long itud inal m uscles a n d  th e  pedal in tegum en t.”
Page 42, lin e  32, for (C . m agnus) read  (S . lacteus, Spengl.
Page 115, l i n e  29, fo r “ over in s tead  o f  u n d e r  th e  longitud inal pedal 

m uscles” re a d  “  inside in s tead  o f ou ts ide  th e  long itud inal pedal m uscles.” 
T h is  a lso  app lies to  th e  p ed is  re trac to r an te r io r m uscles o n  page 119, line 
14.

Page 118, line  21, a d d  “ T h e  free portions a re  transversely finely 
ribbed , bo th  in ternally  a n d  externally , a n d  in ternally  they  a lso  show  fine 
longitudinal ribbing.

P ag e  118. R espec ting  th e  descrip tion  o f  th e  m usculus cruciform is, 
an o th e r c loser exam ina tion  proves it to  b e  a  d im in ished  exam ple o f  th e  one  
p resen t in strig illa tus  an d  sim ilar to  th e  o n e  found in S. dom beyi, with 
th e  posterio r portions o f  i t  very  m uch  shortened .
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NOTE.
Limnaea parva.—I o b s e r v e  th a t  C a/.io t, in  h is  r e c e n t  (1903Î a c c o u n t  o f  th e  

m o llu s c a  o f  C o rs ic a ,  h a s  p ro p o s e d  L i m n a e a  p u n a  a s  a  lic rv  n a m e  f o r  L .  f a m u l a ,  
L o c a rd , p re o c c u p ie d .  T I h t c  is , h o w e v e r ,  a  m u c h  e a r l i e r  L .  f a r n a ,  L e a ,  fo u n d  in  
A m e r i c a  a n d  ju s t  n o w  r e -e s ta b l is h e d  b y  M r. F .  C . B a k e r  a s  a  v a lid  s p e c ie s .  T h e  
E u r o p e a n  s p e c ie s ,  if  c o n s id e re d  v a lid , m u s t h a v e  a n o th e r  n a m e .

T . D . A . C o c k e r e l i .,
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S la v o n ia c ,  D a lm a tia e ,  B o s n ia e , H e rz e v e g o v ia c ,  S e rb ia e ,  e t  B u lg a r ia e  in v e n to ru m . 
E d id i t  S . B ru s in a .  . . . A tla s  (xxx L ah u ta ru m  . . . v o lu m e n ) .  4° .  A g ra m , 1902.

W h e n  D r. C . L .  F  S a n d b c r g e r  w a s  p u b l is h in g  b e tw e e n  1870 a n d  1875 h is  m o n u 
m e n ta l  w o rk  *' D ic  f .a i id -u l td  S i is s w a s s e r - C o n c h y lie n  d e r  V o rw e ll ,”  th e  T e r t i a r y  b e d s  
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a l te r n a t iv e  title  in  F r e n c h  r e a d s  : “  M a té r ia u x  p o u r  l a  f a u n e  m a la c o lo g iq u e  n e o g c n e  
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T h e  p r e s e n t  w o rk  is  c o n s id e re d  b y  t h e  a u th o r  a s  th e  s e c o n d  p a r t  o f th a t  p u b lic a -  
c a t ió n .  I t  c o n s is ts  o f  3 0  p la te s  a c c o m p a n ie d  s im p ly  b y  e x p la n a t io n s  o f  th e  fig u re s , 
w h i le  f o r  d e s c r ip t io n s  t h e  s tu d e n t  is  r e f e r r e d  lo  t h e  a u th o r ’s  p re v io u s  p u b lic a tio n s .  
T h i s  is  u n fo r tu n a te ,  f o r  t h e  la c k  o f  d e s c r ip t io n s  d e t r a c ts  c o n s id e ra b ly  f ro m  th e  v a lu e  o f  
th e  b o o k , b u t, a s  th e  a u th o r  e x p la in s  in  h is  p re fa c e ,  *• O m n is  v ir ib u s  c o n te n d a m , u t  
p r im o  q u o iju c  te m p o re  c o n c h y l io ru m  d c s c r ip t io n e m  c o n f ic ia m , s e d  e x s is i i t  q u a e s tio  
su b d iff ic ilis , n u m  s u b s id ia  a d  l ib r u m  d iv u lg a n d u m  m ih i  p a r a r e  p o s s im .”  M e a n tim e  
h e r e  a r e  th e s e  m a g n if ic e n t  p la te s  w h ic h  c a n n o t  fa il  to  b e  o f  th e  u tm o s t in te r e s t  a n d  
u s e  t o  a l l  in te r e s te d  i n  t h e  s tu d y  o f c o n c h o lo g y ,  w h o  h a v e  i t  in  t h e i r  p o w e r  to  a s s is t  in  
th e  s o lu tio n  o f  t h e  “  q u e s t io  s u b d if f ic i l is ”  b y  th e i r  “ s u b s id ia ."

A m o n g  th e  m o s t in te r e s t in g  fo r m s  f ig u re d  a r e  v a r io u s  s p e c ie s  o f  th e  h a p p ily -  
n a m e d  O r y g a c c r a s , w h ic h  w a s  d is c o v e re d  a n d  n a m e d  b y  P ro f ,  B ru s in a  in  1882. 
T h e s e  s m a ll  s h e l l s  o c c u r  in  m a r ls  a s s o c ia te d  w ith  n u m e r o u s  e x a m p le s  o f  s p e c ie s  o f 
M e l a n o p s i s ,  a n d  a r c  c h a r a c te r i s t ic  o f  t h e  u p p e r  T e r t i a r ie s  o f  S o u th -e a s le rn  E u r o p e .  
T b e i r  e x a c t  a ff in itie s  a r e  u n k n o w n  a n d  a lm o s t  u n s u rm is e u b lc .  B ru s in a  p la c e s  th e m  in  a  
fa m ily  b y  th e m s e lv e s  n e x t  lo  th e  O t i n i d a e  a n d  to  V a l e n c i e n n e s i a ,  to  w h ic h  g e n u s  d e sp ite  
th e  v e ry  o p p o s i te  fa rm  o f th e  s h e l l  h e  c o n s id e r s  i t  r e la te d .  F is c h e r ,  o n  th e  o th e r  
h a n d ,  in  h is  “ M a n u e l”  p la c e s  th e m  d o u b tfu l ly  w i th  th e  V a l v a t i d a e .  N e i th e r  
p o s it io n  c a n  b e  s u b s ta n t ia te d .

A n o th e r  a b u n d a n t  fo r m  ty p ic a l  o f  t h e  r e g io n  i s  C o n g e r i a ,  w h ic h  is  r e p r e s e n te d  b y  
m a n y  s p e c ie s ,  a s  a ls o  i s  th e  b e t te r - k n o w n  D r e i s s e n s i a .  T h e  l a t t e r  e v id e n t ly  h a d  i t s  
h o m e  in  th is  r e g io n  a n d  s p r e a d  th e n c e  w e s tw a rd s  r e a c h in g  th e  B r i t i s h  a r e a  in  h o lo -  
e e i ie  t im e s , b e in g  fo u n d  fo ss ii a t  C lif to n  H a m p d e n ,  w h ile  C o n g e r i a  a p p e a r s  n e v e r  to  
h a v e  ro a m e d  fa r .
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T h e  n e w  s p e c ie s  is  P .  s u b t e r r a n e u s .  T h e  s p e c im e n  w a s  o b ta in e d  by  p u m p in g  

w a te r  f ro m  a  w e l l  4 8  f t. d e e p .
S u t e f .  H.— R e v is io n  o f  th e  N e w  Z e a la n d  s p e c ie s  o f  th e  G e n u s  I s i d o r a ,  w ith  d e s c r ip 

tio n  o f  a  n e w  s u b -s p e c ie s .  I b id . ,  p p .  2 6 7 —276, f ig s . 1 - 8 .
/ ,  l i i  ' a t a ,  T .  W o o d s ,  s u b -s p . c o n f e r í a ,  n o v .

S i m  " O th ,  H.— V e rs u c h  e in e r  n e u e n  D e u tu n g  d e r  B e l le t  o p h o  n t i d e n , t i t i i  N a tu rf .
G e sse l . L e ip z ig ,  1 9 0 3 - 1 9 0 4 ,  p p .  1— 6. 

s i m r o t h ,  H.— U e b e r  d e n  U r s p r u n g  d i r  C tp in lo p > d e n .  C  im p 1,  r e n .1. 6« C o n g rè s  in t.
Z o o l. B e r t ie  1904, 1905, p p .  3 4 6 —359. t T a f.

Stmroth, H .— Z u r N a tu r -u r .d  E n ts te h u n g s g e s c h ic h te  d e r  S Q dalpeu . Ih i  I ,  p p . 
588— 608.

B a k e  1’, F .  c . — N o te s  o ti th e  G e n ita l ia  o f L y m n a e a . A m u r. N a t.,  1905, p p . 665— 679, 
figs. I — i t .

B u r n u p ,  H . c.—D e s c r ip tio n s  o f  s ix  n e w  s p e c ie s  o f  L a n d  S h e l ls  f r o m  S o u th  A frica . 
P ro c , M lia e , S o c . L o u d . ,  1905, v o l. v i, p p . 302—3 0 4 , p i, x v i.



0 1
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T he presen I tnmihci com pletes the  tw elfth  volum e of this 
Journal, and  will he tin* last.

I regret Unit I am  no longer able to  devote the  tim e 
necessary to  editing ¡nui publishing the  sam e, and, after very 
careful considérai ion, I have decided to  cease the  publication.

1 thank all those nialaeologists, in different parts of the  
w orld, who have requested me to  re-consider th is decision, bu t 
I th in k  it belter to  devo ir (he time hitherto  spent upon  the 
Journal, to  my woik ou  the Slugs and  Slug-like Molluscs.

T o  my co-editors (especially Mr. E. k . Sykes), contribu tors, 
and  subscribers, 1 offer m y sincere thanks for the  con tinued  
and  hearty support they have given m e, and  1 trust that I m ay 
still, an d  for m any years to  come, retain the  hon o u r of their 
friendship.



9  2

I N D E X  TO V O L U M E  XII.

A.
I'AGE.

A c a n t h o c h i t e s  ( L o b o p l a x )  r u b i 
g i n o s u s ,  H u t to n ,s p .  (fig s.),.. 6 8

A c a n t h o d o r i s  r h o d o c e r a s ,  n .  sp .
(f ig s .) ............................................... 38

A m m o n ite s . N a m e s  o f . . . 1 6
A n a t i n a  s m i t h i ,  n .  s p .  (fig .) 8
A n a to m y  o f  A c a n t h o d o r i s  r h o d o 

c e r a s ,  L a m . ( f i g s . ) .................. 3«
A n a to m y  o f  C u l t e l l u s  j a v a n i c u s .
A n a to m y  o f  D i r o n a  p i c t a ,  (figs.) 46
A n a to m y  o f  E n s i s  ( S o l e n  /  i n  a g e

m i s ,  S c h u tn .  ..................
A n a to m y  o f  J a n o l u s  c o c n d c o p i c -

t n s .  ( f i g s . ) ............................... 48
A n a to m y  o f S o l e c u r t u s  d o m b e y i ,

L a in .................................................. 79
A n a to m y  o f  S o l e n  c o r n e u s ,  L a m . 8 1
A n a to m y  o f  S o l e n  d c t e r s a d i ,

C h e n u i............................................ 82
A n a to m y  o t S o t e n  g o u l d i .  C o n r. 8 1
A n a to m y  o f  S o l e n  ( S o l e n a )  r u d i s ,

C . B . A d a m s . .................. 83
A r c a  p i s t a c h i a ,  L a m a rc k .  N o te

o n  ..................  .................. 27

B.

B lo o m e r , H . H .— “ O n  th e
A n a to m y  o f  E n s i s  ( S o l e n )
m a g n u s ,  S c h u m a c h e r ."  ... 76
-------“  O n  th e  A n a to m y  o f
c e r ta in  s p e c ie s  o f  S o l e n i 
d a e . "  ................................. '78
------ “ A d d e n d a  e l  C o r r i 
g e n d a ."  ................................. «7

C .

C a l l i s t a  ( C a l l o c a r d i a )  b i r t s i ,  11.
s p .  ( fig .) ................................. 8

C a l l o c h i t o n  e m p l e u r u s ,  H u tto n ,
s p .,  (tig s.) ................................. 65

C a n c e l l a r i a  e x q u i s i t a ,  11. sp .
( f i g - ) ................................................ 3

C a r d i u m  b e c h e i .  R e e v e . N o te  o n 27
C a t a u l u s ,  T h e  G e n u s  .................. 54
C a t a  n i a s  c o n g e n e r ,  n .  s p .  (fig. )!-.-55> 57 
C a í a n l a s  m a r g i n e l l u s  v a r ,  n o t a t a ,

n .  v a r . ( t ig .) .................. . . .  57
C a t a u h t s  p r e s t o n i ,  n .  s p .  (tig.) . . . 55.56
C a i a i t l n s  s m i t h i ,  n .  s p .  (f ig .)  . ..5 5 , 56
C e r i t h i o p s i s  a b j e c t a , n .  s p .  (fig s.) 4
C e r i t h i o p s i s  b r u n n e o f l a v i d a , it.

s p .  ( f ig . )  . . .  ' ...................  4
C e r i t h i o p s i s  o r i e n t a l i s  n , sp .

(fifís) ..........................  4

C.
PAGE.

C e r i t h i u m  t o m l i n i ,  n , s p .  (figs.)..'. a
C h a r o p a  l i f u a n a ,  n . s p ,  (figs.) ... 12
C h a r o p a  o c h r a c e a ,  n .  s p .  ( f ig s ,) ... 13
C h i t o n  q n o y ,  D e s l i . ,  n .  s u b sp .

l i m o s a  .................. 69
C i d a r i t i s  l i n  f e r a e ,  n. s p .  ( t ig s ,) .. . 13
C i d a r i t i s  ( A i i s t i v c l d o r i l i s )  p e l o d e s ,

P f r ..................................................... 21
C i d a r i t i s  ( A i i s t r o c l d o r i l i s )  p s e u d o -

p r u n u m ,  P ils . .................. 21
C l a v a t u l a  g a y l o r d a c ,  n . sp . (figs.) 2
C o c k e re ll ,  T .  O . A .— “ N a m e s  o f

A m m o n ite s .”  .................. TÓ
-------“  J . i n u t a t a  p a r v a . "  ...
------ a n d  E l io t ,  C .— “ N o te s
o n  à  C o lle c tio n  o f  C a l ifo r
n ia n  N u d ih ra tic h s ." 31

C o l u m b e l l a  ( M i t r e l l a  1 m u l t i s t r i 
a t a ,  n .  sp . (tig.) .................. 3

C o o k e , A. H .— “  Ó n  rh e  l l a h i t a l
a n d  F o o d  o f  H e l i x  d e s e r t o r 
u m  ............................................... 74

C ' r a s s a i e l l i s t e s  p o n d e r o s u s  (G m e l
in i. N o te  o n ................................ 26

C u l t e l l u s  j a v a n i c u s .  L a in . A lim e n 
ta r y  c a n a l ...................................... 82

C u l t e l l u s  j a v a n i c u s ,  L a n i.  E x te r 
n a l  c h a r a c te r s . ' .................. 81

C u l t e l l u s  j a v a n i c u s ,  L a m . M u s
c u la tu re .......................................... 82

C u l t e l l u s  ( E n s i c u l u s )  m a c u l a t u s ,
11, s p .  ( f i g . ) ................................. S

C u r r e n t  L i te r a tu r e  . . .  io ,  28, 64, 89

D.

D a v is ,  J .  R . A in s w o r th — “  B in -
,u n ic a !  C o n s id e ra t io n s  in
G a s t r o p o d  E v o lu t io n ."  ... 58

D e s c r ip t io n s  o f  n e w  fo rm s  o f
C a t a u l u s ........................................ 54

D e s c r ip t io n  o f  tw o  n e w  s p e c ie s  o f
D i p t o m m a t i n a ,  f ro m  C e y 
lo n ..................................................... 9

D e s c r ip t io n  o f a  n e w  F l a n i i u i i -
l i n a ,  f ro m  N e w  Z e a la n d . ... 19

D e s c r ip t io n  o f  n in e  H e lic o id
L a n d  S h e lls . 11

D e s c r ip t io n s  o f n e w  s p e c ie s  of
M a r in e  S h e lls  f ro m  C ey lo n . 1

D e s c r ip t io n s  o f  n e w  s p e c ie s  of
N e w  Z e a la n d  P o ly p la c o 
p h o r a .  ................................. 65

D e s c r ip t io n s  o f n e w  s p e c ie s  o f
P a p n i n a ......................... 22

D i a l a  p o l i t a ,  n .  sp . ( f ig . ) ... 4



D .
p a u u .

D i a l a  s e m i p e l l u c i d a ,  n . s p .  ( f ig )  4 
D i p ! o m n i  a t i n a  ( M i c i d a )  d e l e c t a 

b i l i s ,  15. sp . (fig.) ..................  9
D i p l o m i i i a l i n a  ( M i c i d a )  l a n k a 

e n s i s ,  11. sp . (fig .) . . .  . . .  9
D i r o n a  p i c t a ,  M a c F a r la n d .  (figs.) 4 6
D o r i d o p s i s  r e t i c u l a t a ,  n .  s p .  (fig .) 41
T h y m a c n s  c u r y o s t o i n n s ,  P h i l . . . .  21
T J r y  m a n u s  h a m a d r y a s ,  P h il .  21
D r y m a e n s  r e g u l a r i s ,  11. s p .  (fig .) 25

lí .

E d i to r 's  N o te s  ..................................18 ,91
E l io t ,C .— (see  C o c k e re ll T .  11. A.) 
F . i i d o d o n l a  ( T l i a i i i i i a l o d i m )  q u a 

d r i d e n s ,  n .  s p .  (lig .) . . .  l'fi
E n s i s  ( S o l e n )  m a g n u s .  Se i 111111:1-

c h e r .  E x te r n a l  c lu ira c le r s .  76
E n s i s  [ S o l e n )  m a g n u s ,  S i h u m .1-

c h c r .  M u s e i  il Ui il-,  . . .  77
E u l i m a  e x a s p e r a  h t .  11. sp . ( l ie .) . . .  '<
E u l i m a  i n d i t a ,  11. sp . ( lu ; 1 . . .  6

E.
F o n d í n  p u r p u r e a n  p i c h t ,  n .  s p .

(fig-)......................................  5
F i a m m n t i n a  [ T h a l a s s o l i e l i x )

l a i n g i ,  11. sp . ( l ig s .) ..................  19
F u lto n , H u g h  C .— “  O n  C i d a r i t i s  

(.4 n s t r o c . l i l o r i l i s )  p e J o i l e s ,
P fr., a n d  p s e i i t i o p n i u u i i i .
P i l s ." ................................................ - ' I

 ■ * 0 11 l i m n a e u s  c m  r o s
t o r n u s ,  P h il .,  aiidfní.'jnn/j-iv!.',
P h i l ."  .................. . . .  21
 “ D e sc r ip tio n  o f n e w
sp e c ie s  o f P o p i  t i n a ,  P l a n i s 
p i r a .  i C r i s t i p i b b n ) ,  S t r o p h o -  
c h c i l u s  { H o r u s ) ,  a n d  D r y -
111 a c u s .  .................................  22

G .

G a s t r a n a  { M e t i s )  h n d s n t a n i . ,  n.
sp - ( f ig )  ................................. 8

G e n a  z i c z a c ,  n . sp . ( f ig s .) .......... 8
G u d e , G . K .— "  D e s c r ip t io n  of 

n in e n e w  s p e c ie s  o f  H e lic o id
I .a n d  S h e l ls ." ..............................  1 r

H .

H e l i x  d e s e r t o r u m .  Ü11 th e  H a b i ta t
a n d  F o o d  o f . . . .  . . .  74

I.
I s c h n o c h i t o n  (s. S tr . )  f u l v u s ,  n .  sp .

( f ig s .) . . .  . . . '    66

J
J a n o l u s  c o e r n l c o f i c t u s ,  n .  sp .

(f ig s .) ........................................ 48

I N I i l X ,

I .
)

I 111111,1, a  p a l  e a

M,
M a n g il ia  m a n u e l i  p ,  s p  ( H y i
M a n g i l i »  (t l i t ih t i r t ' l la )  t o m h a l e i ,  

n . s p .  i t i j j .l  ,,
M a n g i l i a  ( I  r t h a i i l l  l i t i t i tM ó l im  

/ i f / r .  I ) .  n )5 .
M a n g i l i a  ( < .7 i^ ) i i i » M lH i l j  1 n i i o h ,  

11. sp . [tiif.) ...
M a n g i l ia  (G ly p h o s to m a )  e m in i la ,

11. sp. (lijj.) , , ,..

N,

Nudihranchs, N"(«s >i)t it 1 "II1-1 
tioii of Cal ¡lundini,,,

O.

Overton. H.—“ Noteoil u vmhH 
of Paludestrina icnluaa, h 
A. Smith.” ... ...

P.
Paludestrina jcukcusi v.h . a. it 

lenta, n. var. (figs.I...
Pa pu i na lilium, n. sp. (lig.I 
Papuinu suprapicta, n. sp (lig.l.. 
1‘apniua (Dendrofrochns) pnmda,

n, sp. (fig.) ........................
Ptuyphaniti hochstetteri. Note on 
1‘olceypods Note on Ihlei1

species of ..........................
riiyllobrancliopsis, nov. gen. . . 
I'liyltobranehopsis enteromorphae,

n. sp. (figs.)..........................
Planispira (Cristigdiba) lectori um,

n, sp. (f ig .) ..........................
Plaxiphora (s. s t r . )  murdochi, II.

sp. (fig.) ..........................
Plectotropis lencochila, n. sp.

(figs.! ..............
Pleurotomidae. Generic position 

of some New Zealand
species. ..........................

Polyplacophora. Supplement to 
(he Revision of the New
Z e a la n d  ..................

Preston, ti. B .—“ Descriptions 
of new species of Marine 
Shells from Ceylon."
 “ Descriptions of two
new species of Diptomma- 
tina  from Ceylon," 

Pyramidella (Actaeopyramis) cey
lanica, n. sp. (figs.) 

Pyramidella (Actaeopyramis1 sua- 
•eissima. 11. sp. (tig.)

9 .5

80

t

il

1.1

tv
i I
it  

11

jti

-, 1 

>1 

'■7 

' 4

7 !

6'i



9 4
IN 'IIKX.

F.
PAGE.

Pyramidella { Actaeopyramis )
sykesi. n. sp. (tig.) .. ... 7

Pyramidella {Mormula) humilis,
n. sp. ( f ig .)    - .  6

Pyramidella {Oscilla) mirabilis,
lu  sp . ( l ig  ) ...................................  f>

Pyramidella (Oscilla) suburbana.
n. sp. (fig.) ...    6

R.

Pelusa sereiidibcusis, n sp , (rig. ) 1
Rissoina delicatula, 11. sp . trigs.) 5
Rissoina oscitans, 11. sp. (figs.) ... 5
Rissoina pellucida, n. sp. (fig ) ... 5
Rissoina (Morchiella) lankaensis,

n. s p .  (fig.) ... .............. 5
Rissoina [Rissolina) filicostata, n.

sp. (fig-! .......................... 5

S.
Scarlatia zelebori. Note on 72
Sítala pudica, n. s p .  (figs.) I !
Smith, Edgar A.— "N ote on three

species of Pelecypoda.” ... 26
Solecurtus dombeyi, Enin. Ali

mentary canal......................... So
Solecurtus dombeyi, Lam. Exter

nal characters. 7«
Solecurtus dombeyi, Lam. Gills. So
Solecurtus dombeyi, Lam. Muscu

lature ......................... 79
Solen dcUrscoii, Clicmn. Exter

nal characters. 82
Solen (Solena) rudis, C. B. Adams.

Alimentary cana!... 84
Solen (Sotena) rudis, C. B. Adams.

Circulatory system. *5

S.
P A I . I ' .

S o l e n  { S o l e m i )  r u d i s ,  C . B .  A d a m s .
E x te r n a l  c h a r a c te r s .  . . .  fi-

■So l e i :  { S o l e n a )  r u d i s ,  C . 3 . A d a m s.
M u s c u la tu re .  . . .  . . .  x .i

S o l e n  { S o l e n a )  r u d i s ,  C . B . A d a m s.
N e rv o u s  s j  s te m .........................  84

S p u r i l l a  c h r o m o s o m a ,  n .  s p .  . . .  fit
S t r o p h a c h e i l i m  { H o r u s )  r u g o s u s ,

n . n . . . .    25
S l r o p h o c h c i h i s  ( f í o r u s )  s e m i  m a l 

l e a t u s ,  n .  S p ,  (f ig .) . ..  . . .  24
S l r o p h o c h c d u s  ( H o r n s )  v e r s a t i l i s ,

II. s p .  ( l ig .)  . . .  . . .  24
S u te r ,  H e n r y .— 11 D e s c r ip tio n  o í  

a  n e w  F t u n n n n l i n a  fro m
N e w  Z e a la n d .”  ................... t>)
 "  S u p p le m e n t  to  th e
R e v is io n  o í  th e  N e w  Z e a 
la n d  P o ly p la c o p h o ra , w ith  
k ieseri p tio r is  o f  n e w  s p e 
c ie s ."  .................................  i>5
 “  A  fe w  n o te s  f ro m  th e
A n t ip o d e s ." ..................................... 72

S y k e s , E . K .— " T h e  G e n u s  «
C a / a i i l n s ,  w i th  d e s c r ip t io n s  
o f  n e w  f o r m s .  ......................  54

T.
T h a l a s s i a  c o o k e n s i s ,  n .  s p .  ( f ig s .)  u
T h a l a s s i a  c r y  l o c h  i l a ,  n .  s p .  ( f ig s .)  •  12
T o n i a  l i n a  t e n u i s t r i a t a ,  n .  sp .

(figs.) ..............  „ - ,  1
T r o c h o  n a n i  l i a  s y k e s i ,  n .  s p .  ( f ig s .)  t 2
T u r b o n i l l a  c o d i i ,  11. s p .  (f ig .)  . . .  7
T u r b o n i l l a  ¡ ¡ ¡ n i l i t a ,  n .  s p .  ( f ig s .)  7
T u r b o n i l l a  ( i 1) p r i n c e p s ,  11. s p .

( f i g - ) ...............................................  ?


