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DESCRIPTIONS OF NEW SPECIES OF MARINE SHELLS

FROM CEYLON.
By H. 15, PRESTON, F.Z5,
(Piates 1 and ii,)

‘THr species forming the subject matter of the present paper were
included in that portion of the collection of the tate Mr. Hugh Nevill, which
was secured by me after its rccent disposal ; this collection was cspecially
=ch in materal from Ceylon, and I have every reason to believe that all the
species now in question were eollected in that island.

' Tornatina tenuistriata, n.p.
PL i, figs. 1 a
Shell elongate cylindrical, spire conical, semipeflucid, white, protoconch
sinistral and turned upon ity side; whorls 3, exclusive of the protoconch,
very lincly spirally striate ; suture deeply channelled ; aperture elongate,
narrow. above, dilated at the base; peristome thin, somewhat contracted
wwards the centre, slightly cxpanding outwards at the basc; columella
descending in & curve and bearing a single plait,
Alt, 4. 5 millim, ; diam. maj. 1.5. Aperture, alt. 3 millim. ; diam. maj, .5.
Hab.—Ceylon.
Retusa serendibensis, n. sp.
PL i, fig. 2.
Shell cylindrical, semipellucid, marked longitudinally with somewhat opaque
lines of growth, and finely spirally striate throughout; aperturc curved,
narrow above, dilated at the base; peristome rounded above and produced
beyond the apex, slightly contracted in the middle ; columella descending
ina curve,

Ak, (including outer lip) 3 millim. ; diam. maj. 1.25. Aperture, ait. 3
millim, ; diam. maj. .5.

Hab.—Ceylon.

Sk, of MALAC., 1gos, vel. xii, No. 1,



2 NEW SPECIES OF MARINE SHELLS FROM CEYLON.

Clavatula gaylordae, n. sp.
Pl i, fig. 3.
Shell fusiform, brown; whorls g, the fir~t three smooth, the remained. -
bearing coarse costae interrupted by spiral striae ; the costae on the bode
whorl beconnng obsolete below the petiphery ; sutural coronal well defined.
aperture oval ; peristome thin ; columella slightly curved outwards.
Alt. 6 nulhin. ; diam. maj. 2. Aperture, alt. 2 millin. ; diam. .73,
Hah.-—Ceylon.
Mangilia mangeri, n. sp.
Ly fig. 4.
Shell slenderly fusiform, dirty white, stained with patches of pale brown, o
broad band of the same colour appearing round the base of the shell :
whorls 6, somewhat linely cancellated, the uppet whorls beuring a central row
of rather coarse tubercles ; suture impressed ; aperture clongate oblong oval:
peristeme: thickencd 5 columella rather seraight. -
Alt. 8.5 millinz. ; diam. maj. 3. Aperture, alt. 3 millim. @ diane 1.
Hah—Ceylon,
Mangilia (Giyphostoma) eazioti, n. sp.
FL . i s
Shell ovate fusiform, the uppet wherls lhesh culour, the two last white, a pate
brown band appearnng at the base of the body-whorl while the suture is also
discoloured by a faint band of the same colour ; whorls 5-—6, sculptured witl:
spiral striae and coarse, somewhat distant, transverse ribs which project above
the suture ; suture impressed ; aperture narrow, oblique ; peristome thickened
and serrated by the spiral striae ; colunella descending obliquely,
Alt. g millim. ; dian. taj. 2.25.  Aperture, alt. 2 millon. ; diam. .3,
Hab, — Ceylon,
Mangilia (Glyphostuma) eeolorata, n. sp.
Pl i, fig. 6.
Shell oblong fusiform, white ; wherls 6 —7, sheuldered, cancellate with coarse
costae and spird striac ; suture well impressed ; aperture curved, clongate .
peristome thickened and serrated on the inner margin ; columella curved.
Alt. g7 millim. ; diam. maj. 2.5.  Aperture, alt. 2.5 millim. ; diam. .z
Hal.-—Ceylon.

Mangilia (Clathurslla) earnicolor, n.sp.
PL i, fir., 7.
Shell ovate, white, bearning two broad flesh-coloured bands, one above, and
one below the periphery ; whortls 7, cancellated with fine costac crossed b
spiral strine, the penultimate whorl rather swollen, the apical whorls acute
aperture obleng oval ; peristome thickened and serrated by the spiral striax
columella descending in a slight curve.
~Alt. 5 millim. ; diam. maj. 2. Aperture, alt. 2 millim. ; diam. .5
Hal, —Ceylon.



NFW SPECIES OF MARINLE SHELLS FROM €EYLON. 3

This species sonewhat recalls € bullend, Vreston®, bul is easily dis-
tinguished by the pale flesh-coloured bands and by its being much more
finely sculptured than is the case with ¢ ballend

Mangilla (Cythara) brunneolineata, n, sp.
L, fig 8
Shell ovate fusifonn, vellowish-white, painted withine thread-like palereddish
brawn spiral lines, and bearing two bletches of the <ame colour on the hody
whorl, one just behind the sinas, and the other at the o of the outer Tip ;
whorls 7—8, obliqucly costate and finely spirally stiate s suture well im-
pressed ; aperture narrow, elongate oval ;) penstome varicosely thickened
columelln slightly curved. .
Alt. 5 millim. ; dam. waj. 2. Aperture, alt. 2 millim. ; diam. 3.

Hah.——Cerlon,
Cancgellaria exquisita, v =p.

PL 1, fig. o

Shell thin, ovately turreted, very narrowly purlorate, pale reddish-brown,
enciteled just below the periphery by w white band ;. whotls 7— 8, somewhat
convex sculptured with coarse spiral and transverse striag, presenting a cun-
cellated appearance and bearing oceusional varices at irregular intervals, the
apices of which are pure white and project above the suture ; suture deeply
channelled ; aperture inversely auritorm ; peristome varicoscely thickened ;
columella rather straight, three plaited and extending into a thin callosity
which reaches the lip above.

Alt, rg millim. ; diam. maj. g Apertare, alt. 8 millim. @ dian, 3.5

Hab.—Ceylon,

Columbella Miterelln: multisteiata, n. sp
Lt iy e

Shell fusiform, pale whitish : whords § - o0 seulptured throuwghout with very
fine: spiral striae and with indistinet, transverse, undulating nidges which are
slightly more distinet on the upper whorls: suture shadlow and slightly
crenulate ; penstome somwewhat vuricosely thickened and expanded down-
wards towards the centre; columellar decending in a curve, a thick callosity
joining it with the lip above; aperture elongately oval; canal short and
rather broad.

Alt. 7.5 millim. ; diam. maj. z.75. Aperture, alt. 2 millim, ; diam. .75.

fab —Ceylon.

Cerithium tomlini, n. sp.
Pl i, figs. 11—114,

Shell elongate fusiform, varicose, reddish brown throughout ¢xcept the varices
which ate while ; apex acule; whorls 10, rather convex, sculptured with
transverse costae becoming obsolete on the last half of the body whorl and
which are crossed by fine spiral striae; suture impressed ; peristome thin g
columellar straight ; canal short and curved very slightly outwards ; aperture
oval.

* Journ, of Malag,, tyoq, vol. xi, p. 75
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Alt. 3,75 millim ; diam. maj. 1.25. Aperture, alt. .5 millim. ; diam. .z 3.
Hab.—Ceylon.
Cerithiopsis abjeeta, n. sp.
PL i, figs. 12—12a.
Shell clengate fusiform, light brown, a broad band of darker brown appearing
bulow the suture, apex rather blunt; whorls 8, somewhat flattened, sculptured
with three spiral ridges intersected by deep transverse grooves giving the
shell o beaded appearance ; suture impressed ; aperture rotundly ovate ;
columella descending truncate below and extending into a callosity which
reaches the lip above | peristome simple,
Ale. 2 millim ; diam. maj. .75.
Hab, —Ceylon.
Cerithiopsis brunneoflavida, n. sp.
PL i, fig. 13.
Shell dlongate turriform, bright brownish yellow ; whorls 11—r2, sculptured
with three somewhat distant revolving lirae intersected by fine transverse
striae presenting a coarscly punctate appearance ; suture impressed ; aperfurc
rotundly ovate ; columella curved and truncate below
Alt. 8 millim. ; dinm. maj. 2.25.  Aperture, alt. © milkm, ; dian. L75.
Hah.—Ceylon,
Cerithiopsis orientalis, o. sp.
PL i, figs. 14 - 144,
Shell elongate, yellowish white ; whorls 14 13, sculprured with three closely
sel coarse spiral litae, interrupted by transverse grooves giving the shell a
a beaded appearance ; suture deeply impressed ; aperture rotundly ovate ;
columella descending in a slight eurve, truncate below,
Alt. 8 millim ; dian. maj. 1.75.  Aperture, alt. .25 millim.
Hali —Ceylon.
Digla polita, n. sp.
Pl i, fig. 15.
Shell elongate pyramidal, imperforate, thin, polished, yellowish ; whorls 8§,
the last spirally striate, the striac becoming much coarser below the periphery
suture impressed ; peristome simple ; aperture oval.
Alt, 4.5 millin. ; diam. maj. r.75.  Apertore, alt, © millim.
Hah—Ceylom,
Diala semlpeliucida, n. sp.
P13, fig. 16.
Shell elongate pyramidal, subperforate, shining white, somewhat pellucid, «
mnow opaque white band appearing below the sutures 5 whorls 8 —g, rather
flattencd, seulptured throughout with very fine spiral striac, the last whorl
keeled below the periphery ; suture impressed ; apertute oval; peristome
thin ; columella rather straight and cxtending into & callesity joining the lip
above.
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Alt. 5.5 milfim. ; diam. maj. 2. Aperture, alt. 1.5 millira. ; diam. .5.
Halh—Ceylon. .
Rissoina pellueida, n. sp.
PL i fg 17
Shell ovately fusilorm, imperforate, thin, white, lransparen: ; whorls 3—5,
smooth, rather polished ; suture searcely impressed ) penstome simple ;
apertire oval,
Alt. 1.5 millim. ; diam. maj. .5.
Hah, — Ceylon.
Rissoina delicatula, n. sp.
1 Pl 3, figs. 18—18a.
Shell elongate fusiform, white, whorls 7—38, sculptured with numerous very
fine tranverse costae gradually disappearing on the last half of the body when!
which is finely spirally striate ; suture lincar : peristome somewhat varicoscly
thickened ; columella slightly notched below ; aperture inversely aurilorm,
Alt. 6 milim. ; diam. waj. z.z5.  Aperture, alt. 1.5 millim. ; diamm .75.
Hal.- -Celyon.
Rissoina oseitans, n. sp.
PL 1, figs. T9—102.
Shell clongate subeylindrical, thin, transparent white ; whorls 6 —7, very fineely
spirally striate ; suture impressed ; peristome slightly thickened ; aperture
broad, dilated, ovate ; columella descending somewhat obhiquely below ynel
extending into a callosity which reaches the lip above.
Alt. .95 millim, ; diam. muj. 1.5, Aperture, alt. 1.3 millim ; diamn, 5.
Halb,—Ceyvlon.
Rissoina {Rissolina} filicostata, n. sp.
Pl i, fig. zo.
Shell elongate pyramidal, white, whorls 89, sculptured with sumewhat fine
oblique costae becoming obsolete on the last half of the body-whorl, ani
finely spirally striate throughout, the spiral striae becoming stonger in that
region where the costae arc obsolete 5 sutnre impressed ; peristome varicosely
thickened ; aperture oval ; columella notched and much twisted at e base
Alt, 5.5 millim ; diam. maj. 2. Aperture, alt. 2 millim. ; diam. .75,
Hah.— Ceylon.
Rissoina (Morchiella) lankaensis, . =p.
. i fig. 21.
Shell elongate fusiform, yellowish-white ; whorls 10, the first seven comsely
sculprured with spiral livae crossced by transverse grooves, presenting a headud
appearance, the lower whorls smooth : suture deeply impressed above, linear
lielow ; peristome thickened imteriorly ; columella slightly notehed helow
aperture inversely auriform.
Alt, ro.millim. ; diam. maj. 3.5. Aperture, alt. 2 millim. ; diam. .75
Hab.—Ceylon.
Feneila puepureoapleata, n. sp.
PL i, fig. 22.
Sl clongate fusiform, yellowish white, the apical whorls tinged with blackish
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pursle ; whorls e, somewhat inflated, transversely costate, the costi Trecon,
ing much weaker on Lhe body whorl and only reaching ta the periphoer.
spirally striate giving the shell a4 cancellated appearance ; suturve Improssed
crenulite 3 peristome simple ; aperture oval.
Alt 4 millim. 7 diam, . r.25. Aperture, alt, 3
Hah.—Ceylon. :
Eulima exasperats, n. sp.
PL 4, fig, 23.
Shell clongately fusiform, dirty-white ; somewhat pellucid ; whorls 1o, smeoth,
shining, rather flat, the apical whorls slightly curved ; suture Impressed ;
peristome simple ; aperlure oval,
All. z millin 3 diam. waj. 1. Aperture, alt. .5 miilim,
IIa?:,—Cc)-‘lnm. -
Eulima indiea, n. sp.
Pl Ji, fig. 24.
Shell elongate fusiform, very solid, smooth, polished, milky-white ; whorls 12,
flatrencd ; suture linpressod ; apgrlure oval ; coluinedla curved.
Alt. & millim. ; diam. maj. 2. Aperture, alt. .5 millim, ; diam. 5.
Hal. Ceylon.
Pyramidella (Oseilla) mirabiiis. n. sp.
PL i, fig 23,
shell elongate fusiform, thin, dirty-white ¢ whorls 6—7, channelled, spirally
lirate, the upper whotls bearing a thick, smooth, annular spiral ridge just below
the suture and two comse spiral lirac below this nidge ; suture improssed ;
aperture oval ; perstome simple, curved inwards at the point where it reaches
the channefled portion of the whorl; columells somewhat arched el
bearing a single plait, ,
Al 4 miltim. 5 diam, maj. 1 5. Aperture, alt. .5 millim,
Hab.-- Gulle, Cevlon.
Pyramidella (Oscilla) suburbana, n. sp.
Pl iy, fig. 26.
Shell elongate fusiform, pale rownish-vellow ; whorls 7-- 8, rather flattened,
sculptured with three spiral lire on the middic whorls Incieasing Lo seven
on the body-whorl ; peristome  simple ; aperture ovate ; columella arched
and expanded ourwards below, bearing a strong plait above,
Alt. 3.5 millim. ; diam. maj. 1.5, Aperture, alt .5 millim,
Hub.— Kalpetti { a suburb of Colombo), Ceylon,
Pyramidella {Mormulaj humilis, n. sp.
Pl ii, Gg, 2.
Shell elongate fusiform, white ; whorls & - 9. somewhat coarsely transversely
costate and spirally striate giving the shell a finely cancellated appearance ;
suture impressed ; peristome simple ; aperture ovate ; columella twisted.,
Alt. 4.75 millim. ; diam. maj. 1.5. Apertare, alt. .5 millim
Hah.—Ceylon,
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Pyramidella (Actaeopyramis) eeylaniea, n. -p
PL ii, figs. 28—28a.

Jiell elongate, whiie, thin, transf)arent : whotls 1o0—11, rvather flatened,
A ulptured with opaque coarse spiral striae and finely cancellated by very fine
ansverse strise ; suture well impressed ; peristome simple ; aperture oval,
ainewhat elongated ; columella plait obligue,

Alt. to millim. ; diam, maj. z.25.  Aperture, alt, 2 millim. ; diam: 1.

Hab —Kandakulli, Ceylon,

Pyramidella (Actaeopyramis) sykesi, n. sp.
Pl ii, fig. 2.

shell elongate, tapering, transparent white ; whorls 8—g, flattened, sculptured
with fine spiral grooves intersected by very fing transverse striae giving the
surface of the shell an almost punetate appearance ; suture impressed |
peristome thin ; aperture clongate oval; columella slightly curved. :

Alt. 6 wmillin. ; diam. maj. 1.5, Aperture, alt. .5 millim. ; diam. .5.

Hab,—Ceylon.

Pyramidalla (Aetasopyramis) suavissima, o sp

PL i, [g. 3o.
shell elongate cylindrical, thin, white; whorls 7, spimlly strjate and can-
cellated by very fine transverse striac; suture deep: peristome simple
aperture oval.

Alt. 3.5 millim.; dian, maj. 1.25.  Aperture, alt. .5 millim.
Hab.--Kandakulli, Ceylon
Turboanilla eoeni, n. sp.

PL @i, fig. 31,

Shell elongate, thin, dirly—\\fhiu:; whorls 12—13. flattened, closely costate ;

suture impressed ; peristome simple ; aperture oval ; columella siraight.
Alt. 5 willim. ; diam. maj. .75.  Aperture, alt. .25 millim.
Hub.—Kandakulh, Ceylon. ge

Turbonilla sinhila, v sp.
PL i, figs. 32 -3za.

Shell elongate, whitish ; whorls 10, eostale, the costae on the last whorl much
finer and mere numerous than on the whorls whove ; suture well impressed ;
peristome simple ; apertuge oval ; columella descending obliquely.

Ale. 3,55 millim. ; diam. maj. T

Hab—EKandakulli, Ceylon.

Turbonilia 12 prineeps. o.sp.
Pi i, fig. 33.

Shell ¢longate fusiform, bright vellow, ortamented with a rich reddish-brown
band just below the suture, and appearing on the body-whotl well below the
periphery ; whorls 10—11, flattened, very finely costate and bearing traces
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of microscopic spiral striac : suture scarcely improssed ; aperture auriforin
colurnella fold fairly well developed.
Alt. 8 milliw. ; diam. maj. 2.25.  Aperture, alt. 1.3 millim. ; diam. .55
Hab.—Caylon,
Gena ziezae, n. sp.
DL i, figs., 342—34d.
Shell haliotoid, oval, polished,  yellowish-pink, painted with zigrag flam.
markings and blotches of reddish-brown, and bearing a regular line of nblong
dark-brown blotches at (he periphery ; whorls 3—g, seulptured with fine
radiating lines of growth and spiral striac which become coarser at the base ;
interior of shell nidescent, the spiral striae showing very plainly ; suture
shallow ; peristome simple ; columella arcuate ; aperture oblong ovate,
Alt. g millim. ; diam, ma} 5. Aperture, alt. z.5 millim. ; diam, 4.
Hab.— Ceylon.
Callista (Callocardia) birtsi, n. sp.
PL i, fig. 3.
Shell rather thin, ovate, white, concentrically sculptured with finge regular
strige ; extremities of umbones tinged with very pale pink ; anterior side pro-
duced ; posterior side somewhat obtuse,
Alt. 28 millim. ; length 34-5.
Hah —Ceylon,
Cultelius (Ensiculus) maculatus, n. sp.
PL i, fig. 36.
Shell thin, elongated, strongly curved, pale flesh-colour, irregularly blotched
and spotted with white, and covered with 2 thin, brown, periostracun ;
anterior margin rounded and bent outwards ; posterior margin somewhat
obtuse,
Alt, 1 rr;illim.; length 48.
Hah.—Ceylon,
Gastrana (Metis) bridgmani, n. sp.
PL 1, fig, 35.
Shell white, oblong ovate, sculptured with fine, concentrie, rather irregular
striac ; left valve much depressed towards the centre, anteriorly flexuous
right valve less depressed ; anterior side descending abruptly at an obtuse
angle ; posterior side rather attenuated, rounded, umbones small.
© Al 23 millim. ; length 24.3,
Hab.—Ceylon,
Anatina smithi, u. sp.
Pl i, fig. 38,
Shell elongate, thin, vellowish-white, concentrically striated with somewhat
irregular lines of growth ; anterior side slightly attenuated, rounded, gaping ;
posterior side rounded, moderately gaping, '
Alt. zo millim, ; length 38.
Hab.—Ceylon,



DESCRIPTIONS OF TWO NEW SPECIES OF
DIPLOMMATINA FROM CEYLON,

Iiy H. B. PRESTON, F.Z.5.
{Plate ii, Ags. 30, 40).

Diplommatina (Nieida) lankaensis, n. sp.
PL 1, fig. 39.
Shell dextral, pyramidal, somewhat transparent, pale hoen colour ; whorls §,
rather coarscly spirally striate throughout, the penultimate whorl being
narrower than the antepenultimate ; suture impressed ; umbilicus broad ;
peristome continuous, slightly reflexced, reddisk-brown, irregular ; aperture
subcircular. :
Alt. 3 millim. ; diam maj. 2. Aperture, alt. t millim. ; diam. .73
Hab.—Kimdun, Ceylon,
Diplommatina (Nieida) delectabilis, n. sp.
PL ii, Gig. 471,
Shell dextral, sub-ovate, pale horn colour; whorls 7, very finely spirally striate,
the antepenultimate whorl much inflated, the body-whorl ascending gradually
s0 as to finally cover the penultimate whorl just bebind the peristome ; suture
impressed ; umbilicus narrow ; peristome continuous, thick, reflexed, reddish-
brown, very irregular and projecting above at the point where it overlaps the
pentiltimate whorl ; aperture subeircular ; columella straight.
Alt. 2 millio. ; diam, maj. 1.25.  Aperture, alt. .5 millim.
Hab.- Kinidun, Ceylon.
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Plate i,

Tornatina fennistria fa, n, sp.
Retusa sevendibonsis, n ap.
Clavalala ganlordae, . s,
Maugitia mangeri, n. sp.
Mauglia (Glyphostouta ) caziofi, an sp.
Mangilia ( Glyphostona Jecolorata, n, sp.
Mangitia { Clathureiio Jearnicolor, . sp,
Mangilia (Cyiliare) bru rneolineala, n. sp,
Cancellavia exquisita, n. sp.
Colutmbella ( M ifrefla ) tndicstriota, n.osp.
Cerithinm tomlini, n. Lit8
Certthivpsis abjecta, n, sp.
C&?‘fﬁxs'opsix brre anteoflarida, n, s,
Cerithiopsis ovientalis, v, 5P,
Liala pofita, v, op,
Diala semipellucida, n. sp
Rigsoia pellucida, n, s,
Rissoina delicatuta, n, sp.
Rissofng vscitans, n, sp.
Rissoine (Rx’ssoh:xa)ﬁh’wsa‘am, 1, 5y,
Rissoing ( M orchicila) lankaensis, n. .
Fenclla burpureoapicta, . Sp.

Plate 1.
Eulima sxasperaia, u. sp,
Fulima indice, n, sp.
Pyranidelty ¢ Oscilla Jamivabifis, . &,
Pyramidelfa ( Oseitla) su!ﬁmhmm, 1, 5p.
Evruneidlcilu { Mormuday tomilis, n. sp.
Pyramideila fAclaeopyramis) ceylfanica, n. sp
Pyrantidelta ¢ A claenpyramisi sfesi, n. s[r
DPyramidella f .-'lc.i‘aeo@m;m's} Stiarissima, n. sp.
Turbonilla coend, n, sp.
Yurbonilta st nosp.
Turbonitia () primceps, n._sp.
Guna ziczae, v, sp,
Callista ¢ Callocurdia ) birtsi, . 5.
Culiciing (E ustcielins) macalefug, n, sp,
trastrana (Melis) hriddmani, n. sp,
Anatina smithi, o s,
Diptommaling {Nicida) lankacusis, n. sp
Biglommating iNicida) delectabilis, 1sp.



DESCRIPTION OF NINE NEW SPECIES OF HELICOID
LAND SHELLS.
By G. K. GUDE, F.Z.5.
{Plales ili & iv)

Warn the first portion of Dr. J. C. Cox’s collection of Shells came under

the hammer last vear, Mr. E. R. Sykes acquired énfer afie about go hoses

ol small 1lelicoids (mestly from Polynesia) which he kindly entrusted to me
" for exumination.  The majority pertain to known species, but six appear to
be undescribed, and another undeseribed species was found, with a number
of Bealistes bedueddf, acgnired by myself from the same source.

I avail myself of the opportunity afforded by the publication of deserip-
tions of these new specics to deseribe also (1) a Chleritis from Aru, of which
a single specimen was recently senl 1o me by Miss Linter for identification,
ang which differs from any species as yet known ; and (2) a new Plectofoyas
from Java received from Mr. Gerrard.  Moreover, two spoeics of Crefheden
deseribed by me 1n this Journal (vol. AL, p. 93) are likewise figured. When
deseribing these spectes T unfortunately overlooked the fact that one of them
(. sturanyd) had already been published by Dr. Kobclt in Rossmaessler
Teonographic, Noew Senes {1893), VL p.73, pl. 160, fig. 1086,

Sitala pudiea, n. =p.

Pl iii, figs. 3a—3b.
Shell perforate, conotd, smooth. a little shining, pellucid, thin, corneous ;
spire convex, suture impressed, apex obtuse; whorls 4, a litlle convesx,
mereasing slowly ; last whorl not desconding in front, angulated at the
periphery, tumid below. Aperture scateely oblique, roundly lunaie ; peristome
thin, straight, acute ; marging distant, columellar margin slightly dilated and
overhanging the narrow perforation of the umbilicus.

Diam. z millint. ; alt. 1.5.

Hab.—Cape Byron, Byron Bay, New South Wules.

Typein Mr. Sykes’ collection.

Allied to Nefala sublimis, Hedley, which, however1s more rounded at the
petiphery. 1t also resembles 8 sfarked, Brug., but that specics is more
sculptured above.  Several shells were found to contain a number of young.

Thalassla eookensis, n. sp,
. PL iii, figs. 4a—4b.

Shell umbilicated, coneid, fnely striated, smoother and shining below, pellucid,
pale corneons. spire depressed, suture margimed, apex obtuse. Whotly g,
convey, increasing slowly, last whorl not descending in front, slightly fattendl
helow, rounded at the periphory.  Aperture oblique, semilunate ; peristonn
thin, straight, acute : margins approaching, upper and outer arcuate, calum-
¢llar ascending, shightly dilaied over the moderate umbilicus.

Diam. 4.5 millim. ; alt. 2.5.

Heb. - Aitutake, Cooks Islands. (Garrett),

Type in Mr, Sykes’ collection.
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Thalassia eyrtoehila, n. sp.
; Pl iii, figs. 2a—zb.

Shell umbilicate, depressed, conold, very finely arcuately striated, denscls
covered by excessively minute spital lines, giving the shell a silky lustre, i
litt)e more shining below, amber coloured.  Spire depressed, suture margined,
apex obtuse. Whorls 4—41, a little conves, increasing slowly and regularly
at first, the last rather suddenly, and dilated at the mouth, not deseending in
front, rounded at the periphery, convex below, swelling towards the mouth.
Aperture a little obligue, roundly lupate, margins approaching ; peristome
thin, straight, acute, columellar margin arcuate, dilated, slightly overhanging
the moderate umbilicus.

Diam maj. g millim., min, 7.5 ; alt. 5.5.

tigh—Long Reel, South Australia.

With Badistes berlnalli.  Type in my collection.

Allied to Thalassia villarés, Pfr., but more elevated, more rounded at the
periphery and more swollen at the base.

Trochonanina sykesi, n.sp.
PL iv, figs. ya—7h.

Shell imperforate, finely striated, smooth, shining, pale, more or less radiately
streaked transversely and covered above with crowded spiral opaque creamy
lines which become sparser and darker below.  Spire cohvex, suture linear
becoming crenulate at the last whorl, apex obtusc. Whorls 5, flattered, in-
creasing slowly and regularly, last whorl not descending in front, bluntly
keeled at the periphery, convex below, cxcavated at the umbilical region.
Aperture alittle oblique, securiform ; margins distant ; peristome thin straight
acute, columellar almost vertical, thickened, slightly dilated, white.

Diam. maj. 8.5 millim., minor 8 ; alt. 6.

Hab—Marquesas. (Garrett 1879).

Type in Mr. Sykes’ collection.

Allied 1o 1. subrutila, Pir., and chamissor, Plr, but more elevated in
the spire than either The keeled periphery and the vertical columellar
margin forther separate it from 1. chansison.

Charopa lifuana, n. sp.
; Pl iv, figs. 6a—06c.

Shell umbilicated, discoid, finely ribbed, fuscous, opaque, solid, spire flattencd,
sutare rather deep.  Whorls 5, increasing slowly, convex aliove, rounded at
the peripbery, tumid below, obtusely angulated round the wide umbilicus.
Aperture scarcely oblique, subrotundate, margins approaching ; peristome
straight, acute, sinuous ; upper margin arcuate, columellar receding over the
umabilicus, not dilated.

Diam. 3.5 millim. ; alt. 1.5.

Hal.—Lifu, Lovalty group.

Type in M. Sykes’ collection.

Allied to ¢ vefula, Gass., but it possesses a wider umbilicus,
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Charopa ochracea, n. sp.
Pl iv, figs. 8a—8c.

Shellwmliilicated, lenticular, finely ribbed, pale ochreous, opaque, rather thin.
Whorls 4}, convex above, subangulated at the periphery, rounded below, spire
flattencd, suture channelled.  Aperture a little oblique, subauriculate, margins
approaching ; petistome straight, acute ; upper margin a little inflected, colum-
cltar arcuate, slightly dilated ; ambilicis perspective,

DHan 2.5 milhm. ; alt, 8.

Hab.. -Ariillery Point, New Caledonia.

‘T'ype in Mr. Sykes’ collection.

Endodonta (i h-un atodon) quadridens, n. sp.
PL iv, figs. ga--od.

Shell umbilicate, leaticular, fulvous corneous, finely striated, thin, trans-
lucent.  Spire depressed, suture deep, apex obtuse. Whorls 4, convex,
rounded at the periphery, last whorl not descending in front.  Aperture
scarcely oblique, semilunale, margins convergent, united by & thin callus ;
peristome scarcely thickencd, columellar margin slightly dilated.  Within the
aperture occur on the parietal wall two slender entering lamellae, at first
parallel, but becoming anteriorly elevated and divergent ; on the parietal wall
near the peristome four denticles : two on the outer margin, the first thin and
conical, the second flattened semicircular, parallel with the peristome ; one
on the basal margin, thin, conical; one on the columellar margin, fldttened
semmicitcular and also parallel with the perisitome.  Umbilicus moderate,
showing three-quarters of the penultimate whorl.

Liam, 1.5. imillim, ; alt e.5.

Hab.—Artillery Point, New Caledonia,

Type in Mr. Sykes” eollection.

The nearest ally is E. derbesinna, Crosse, but that specics has one broad
tooth on the columellar margin and four conical denticles on the basal and
outer margins.

Chloritis linterae, n. sp.
PL iil, figs. sa—gd.
Shell widely umbilicate, dark rufous above, lighter below.  Spire plain, apex
sunken, suture channelled. Whorls 43, the first 23 increasing slowly, the
last widening rather suddenly and slightly dilated at the mouth, obscurely
angulated above, tumid below, obscurely angulated round the latter
half of the wide umbilicus, which is steeply sloping near the mouth ; fincly
striated under a deciduous cuticle, densely covered with short stiff bristles,
arranged in quincunx.  Last whorl deeply descending in front. Aperture
semiquadrate ; peristome thickened and reflexed, margins slightly convergent
and united by a thin callus ; upper margin angularly curved, fuscous, ascend-
ing shortly at first, then descending, outer margin also fuscous,: rounded ;
columellar whitish, straight, dilated and slightly overhanging the umbilicus.
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Diam. maj. 30 millim. ; min. 24 ; alt 1y,

Lol —Aru. B

Type in Miss Linter’s collection,

This new species is allied to €. oino lesmearpha, Tapp., but it is highe
in the axis, the aperture is Tess dilated transversely, the last whotl descends
more decply,-and the umbilicus is considerably wider. The absence of
spiral grooves, and the angulated sutural channel further distinguishes
from that species.  The rows of bristles are also placed at a different angle
Figures ga—se exhibit theshell in three different positions, while fgure gd
shows the periostracum enlurged.

Ploctotropis -lencochila, n. sp.
PL i, ligs, 1a ~ic

Shell umbilicated, depressed conoid, rather thin, dull corneous, becoming
whitish near the mouth and below ; finely striated and decussated with
crowded wavy spiral siriuc under 4 deciduous cuticle, which is densely covered
with transverse rows of elongated raised scales.  Spire conoid, suture im-
pressed, apex obtuse. Whorls 5] - 51, convex above, tumid below ; the lase
a little dilated towards the mouth and shortly descending in front, obtusely
angulated al the periphery and round the widely perspective umbilicus.
Aperture subcircular, oblique, mirging convergent ; peristome white, polished,
thickened and reflected ; columellar margin dilated, slightly overhanging the
umbilicus.

Diam. maj. 16 millim., minor 13.5; alt. 8.3,

Hab.— Java.

‘Type in my collection,

In shape the present species resembles P. sumatrana, Mart,, but that
shell is much smaller, has an acutcly keeled periphery and exceedingly
minute scales.  From P. vofaforia, Busch., it differs by the more depressed
spite, more rounded periphery. more reflected peristome and by the umbilicus
being more widened near the mouth, showing more of the penultimate whorl.
A second specimen is darker than the type and measures : diam. maj. 17.z,
min. 15 ; alt. g.5 millim.

EXPLANATION OF PLATIES 111 & IV,
DPlate §ii. 7
igs. wi, te. Mecfoltropis foncochifa, n. sp.
Figs. za. 2b.  Thalassa cyriochida, n. sp.
Figs. 34, 3b. SNifela futdica, n sp,
Figs. 4a, 4h.  Thalassia cookensis, n. sp.
Figs. za--3d. Clhloritis linlerae, n. sp.
Plate iv,
Fios. 6000, Charopa lifnana, 1. sp.
Wigs, 7a, 7o, Trachonaninag sybesi, . sp.
Figs. 8v—8e Charepa ochracea, 1 sp.
Figs. 9w—gd. FEadodonia (Thaumatodon) qradridens, n. sp.
Figs. 10a—1oc Cafhaica hermanni, (MIA{l), Gude.
Figs. 11a—11c Cathaica sturanyana (Rolle}, Kob.
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NOTE ON A VARIETY OF PALUDESTRINA JENKINSI,
E. A. SMITH.
By ll. OVERTON,
Sulton Coldfeld.

Twue shell here figured was collected by me some short time ago with
other specimens of P, jerkins, E. A. Swmith, many of which of were the
keeled form, from the canal at Muckley Corner, near Wall, Staffordshire.

As will be seen from the figures there are a number of minute spikes
irregularly distri uted around the keel of the different whorls. T size and
practically in all the other characters the shell is typical,

if no such variety has hitherto been described [ would suggest the
name aculeabe, var, nov.

T am more interested, however, in learning something as to the probable
cause which gave rise to this very striking peculiarity, and should esteens the
opinion of other- Malacologists who are interested in the members of Lhis
gENUS

Paludestring jenkinsi, E. A Smith.
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NOTES.

Names of Ammonites.—Several preoccupied geueric names have lately been
proposed for ammeonites, as follows :—
{1.] Pladvtes, Mojsisovics, Abh. Geol. Reichsanst., vi, Abth. 1, p. 332, not ol Guence,
1845 ; this may be called Profoplaivies, type P. neglectus ( Plaiytes neglectus, Mojs.),
(2.) Canavaria, Buckman, Emend. Ammonite Nomeocl., 1002, not ol Oppenheim,
180 ; this has been changed by Cossmana Lo Canavaricerds.
{3) Walkeria, Buckman, {.c., not of Desvoidy, 1863, etc.
{4.) Braunsia, Buckman, f.c, not of Kriechbaumer, 1804,
(3.) Deltoceras, Buckman, fr., not of Hyatt, 1894.
T. D. A. COCKERELL,

CURRENT LITERATURE.

Pilsbry, H. A.—Manual of Conchology, ser. ii, vol, xvii {pt. 66), pp. 65—112,
pls. 11—23. Philadelphia : Academy of MNatural Sciences.

Continuing the account of the genus Achatina, Lamurck, the sub-genus Leplocala,
Ancey, is deail with, also the gencra Cocliffomna, Fér., Pilsbry, and Archachaling
(Alb), Pilsbry. ‘
Fleure, H. J.—On the Evolution of Topographical Relations among the Docoglossa.

Trans. Linn. Soc. Lond., 1904, ¥0l, ix, pp. 260—200, pls. 15=17.

The affinities of the Tocoglossa are difficult to trace on account of the antiquity af
the group. Dr. Fleure, however, alter a valuable study of the group, comes to the
conclusion that we are only justified in hinting that they and the Belferophontacea are
iwo of the carliest off-shoots from the Gastropod stem.

in his paper the common ancestor of the Prosobranch Gastropods ; the foot and
cdge of shell, visceral hump, branchial cavity and heart, and consolidation of the
visceral mass in the Docogiossa are discussed, and a valuable summary of Docoglossan
evolution and atfinities given,

Fleure, H. J.—Zur Anatomie und Phylogenic von Haliotis. Tena. Zeitschr., 1904,

Bd. xxxix, pp, 245—322, Tin, ix—xziv.

Simeoth, H —Ueber die von Herrn Dr. Mrazek in Montenegro gessammelien
Nacktschnecken unter Hinzunahme verwandten Materials. Sitzber. Gesell
naturwiss. Prag, 1oo4, No. 26, pp. 1—25, 1 Tf.

The new species, are t Limax corcyrensis, L. myaseki, and Agriolimax atfemst.

Murdoeh, R.—On the Anatomy of Paryphanta fusmosa, Tenison-Woods. .Trans.

N. Z. Inst., 1504, vol. xxzvi, pp. 156—71901, pl. vi.

The specimen upon which the anthor worked was collected al Mount Farrell,
north-west Tasmania, and is one of the ravest members of the genns.  Its general
anatomy does not appear to present any important differences, cxcept in the form of
attachment of the buccal-mass retractor.

Nierstrasz, H. F.—Die Chitonen der Siboga-Expedition. Siboga-Expeditie, Monog.
xlviii, 1903, pp. 1—114, Tin. i—viii. ]
Dir. Nierstrasz in describing the Chitons of this Expedition has con fined himself
to Lhe systematic side, and a description of the morphology of the shell. That the
wotk is well done the author’s name is a sufficient guarantee,



CUKRENT LITERATURE, Ly

Lhe new genera, species, efc,, are :

Lepidoplenrus gisantens. ~deanthochites intermedins.
Lepicoplenrus simplex, A. (Notoplax} rubromaculatus,
Lopicopienrus vissod. A, (Nofoplax) unicus.
Lepidvplenrus Nneatus. A. (Loboplax) holosericens.
Leprdoplenrus planus. A, {Cryploconchus) burrows,

L. {Pifsbrvelia, n. secl.} sefiger. Chiton speciosus.

Ischnaochiton variegains. Cliifon mbricatus.

Callochiton sulcatus. Chiton rebiculatus.
Callistochiton carpenieri. Tonicia souearini.
Craspedochifon tesselatus, Tonicia variegata.
Sqteamophora oviformis, gen.etsp.nov. Touicia reticilata,

Leptoplar varius. Tonicia tvdemani,
Acanthochiies biforniis. Squamoplettya {mitator, gen. et sp.nov.

Suter, Henry.—New Land-Shells from New Zealand. Proc, Malac, Soc. Lond.,
1904, vol, vi, pp. 133—157, figs, 1—6,
The new species are Rhytida duplicala, wnd Endedonta (Charopa) transenna. A
~istral specimen of Laoma wogllemdorffi is also recorded, and a4 new sub-species
tiepreda ) of Realia furriculata, Plr,

Dautzenberg, Ph.— Observation sur le genra Vawucheria, Pallary, Bull. Soc, Zool,

France, 1904, t. xxix, p. 211 ' '

According to M, Bavay the shell for which M.-Pallary constituted the new genus
Vuucheria, is only a calcareous plate, the tergmn, of the Cirripede Pollicipes
caruitcopia, Leach,

Jensen, Ad. S.—Studier over nordiske Mollusker. jii. Tellina {Macotna), N.I,

Vidensk. Mecddel. Kbhvn, 1905, pp. 21—52, T. 1,

Jensen, Ad. 8.—Pecler frigidus, nomen Pecleni profundorum maris polaris incolae
novum dalam. Ibid, 1904, pp, 305—311, 2 figs,

Wilson, E. B.—Lxperimental Swdies in Germinal Localization. it Experiments
the Cleavage-Mosaic in Palefla and Dendalism,  Journ. exper. Zool,, 1904, vol. i,
Pp. 1g7—261, 118 figs.

Glaser, 0. C.—Excretory Activities in the Nuclei of Gasiropod Embryos.  Amer.
Nat,, 1904, vol. 38, pp. 513—510, 2 figs.

Baker, F. C.—Spire Variation in Pyramidula aliernata. 1bid., pp. 661— 608, 4 figs.

Jensen, C. A. & Sel), C.—Beitriige der Molluskenfauna Diinemarks. Nachr, Deutsch,
Malak. Gesell., 1904, pp. 117—7123,

Casteel, D. B.—The Cell-Lineage aud Early Larval Developmeni of Fiosna wmarita,
4 nudibranch} Mollusk.  Proe, Ac. Nat. Sci. Philad., 1904, vol. Ivi, pp. 325—403,
pls. xxi—xxxv,

Guliek, A —The Fossil Land Shells of Bermuda.  Ihid,, pp. gob—q25, pl. xxxvi.

Pilsbry, H. A. & Vanatta, E. G.— On certain Rhachiglossate Gastropoda eliminated
from the dguifiidae. Ibid,, pp. 301—393, fgs. 1—3.

Pilsbry, H. A.—New Japanese Marine Mollusca @ Pelecypoda.  Ibi d., pp. 550—561,
s, xxxiz—xi,
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Dautzenberg, Ph. et Bavay., A —Description d'un Amussitim nouveau dragud par
le Siboga dans ta mer de Celebes. Journ. de Conchyl, 1904, vol. i, pp, 207—211,
fige.

Dautzenberg, Ph.—Variations ct cas teratologiques chez le Murex bramdaris, Linné,
thid., pp. 283—287, pl. viii.

Cockerell, T. D. A.—Note an the Nomenclature of the Snails usually called Pupa.
Nant., 1903, vol. xviii, pp. 103, 104,

Pilsbry, H. A.—Notes on the Nomenclature of Pupillidae, Ibid, pp. 10§—1I07.

Pilsbry, Henry A.—New Clausiliidae of the [apanese Empire.—x. Proc. Ac. N
Sci. Philad., 1904, pp. 8op—828, pls, lii--Jvil, b :

Tn this, ihe tenih article upon Japanese Clausiliidae Dr. Pilsbry describes a series
of specialised forms from the Ryukyu Islands and Satsuma and its islands, As a
who'e lhey are more specialised than those of either China or Japan, and bear out the
proposition the author has elsewhere advanced, that insular faunas age more rapidiy
than those of larger or continental areas.

There are six new scctions described, twenty-lour new species, nine sub-species,
and one varicty.

EDITOR'S NOTES.

Dwing the veur Tyos the science of Malacology has been robbed of two
distinguished students in the persons of Dr, Eduard von Martens, of Berlin, and D. F.
Heynemann, of Frankiort 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 Malacological Society. ' :

There arc few zoologists who have not at some time or olher spught Professur
Howes aid or advice, and his removal will ieave a blank which will not easily be filled.
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DESCRIPTION OF A NEW FLAMMULINA FROM
NEW ZEALAND,
By HENRY SUTER.
(Plute v}
Flammulina (Thalassohelix) lalngi, n. sp.

Pl v, figs. 1—8.

Shell {figs. T—3) globosely depressed, semitransparent, smooth, imperforate,
with very fine close set lines of growth, which are crosscd by, numerous
microscopic spiral lirae, more distinctly visible on the base.  The colour is
rifous-horny, whitish round the umbilical region.  ‘The epidermis is thin,
slightly shining. Spire but little elevated, conoidal ; the pullus consists of
14 abtuse whorls, which are very faintly radiately striate, and show indis-
tinct microscopic spiral tines.  Whorls 4, the last rapidly increasing, they are
flatly convey, broadly rounded at the periphery and slightly impressed in
the centre of the base. Suture impressed, Aperture oblique, broadly
lunately oval. Peristome simple, straight, outer lip rounded, basal margin
and inner lip slightly arched, the latter is strongly callous above and reflexed
over the umbilical region, a broad thin callus unites the converging margins,
There is no umbilicus, not even in the young stage.

Diam. maj. 14, min. 11.5 ; height g millim.

Hah.—One adult specimen, containing the animal, and a young
cmpty shell were found on Longwood Range near Otavtau, Southland, New
Zealand, and kindly presentcd to me by Mr. Rob. M, Laing, M.A,, B.S¢,
of Chrstchurch, and I have much plea.saure in uniting his name with the
species,

Type in my collection.

"This very handsome shell is most nearly allied to our Mlammulina(s. sfr. )
comnpresstvoluta, Reeve, and also to £ ( Thalassohelix ) fordei, Brazier, from
‘Tasmania, both of which, however, are about one-third smaller. It is

Journ. oF MarLac, 1905, vol. xii, No. =
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the only imperforate species of the sub-genus Thalassohelic 1 know. The
animal is of a yellowish brown colour, with a black band and spols on the
mantle, distinctly visible through the shell on its periphery. The caudal
pote (Iig. 4) is very distinct in this species, and is surrounded by a number
of roundish papillae. The jaw (Fig. 5) is arcuate, thin and fragile, com
posed of exceedingly fine vertical lamellae,  The radula {Fig. 6) is tongue-
shaped, composed of many, aboutl Tog, transyerse rows of teeth which have
the formula 28 —7—1—7—28. The rhachidian tooth has a mesocone ex-
tending a little beyond the base, and two minute ectocones. The lateral
teeth are very similar to the rhachidian ; the transition teeth show the
entocone and mesocone fused together into one, a small ectocone being
left. The marginals have apparently only the mesocone left, and there is
on most teeth a minute cctocone present, which sometimes is split up into
two, This dentition is that characteristic of the sub-genus Thalassohelde,
in which, however, the ectocones of the rhachidian {ooth are mostly obsolete
and the marginals with u.mesocong only.

The digestive and reproductive organs {Figs. 7—38) are those we usually
find in Flammiding, Endodonta and Laoma. ‘L'he salivary glands are fused
together and the stomach is rather large. The vas deferens enters the
- distal end of the penis sac exactly at the place where the retractor muscle
is affixed ; the penis is covered with rugosities of irregular shape.

REFERENCE LETTERS.

b.c.  Buccal mass. rs.  Receptaculum seminis.
di. pl. Digestive gland. s, Salivary duct.

inl,  Intesline. s gl Salivary gland.

7 Penis. st Stomach.

7. Rectum. a2l Vas deferens.

ron.  Retractor muscle,

EXPLANATION OF PLATE V.

Figs. 1, 3, Shdl of Flammuling latigi, n, sp.

Fig. 4. Caudal pore, magnified.

Fig. 5. Jaw, greally magnified.

Fig. 6. Teeth of Radula, x 240.

I'ig. 7 Digestive organs, magnified.

Fig. 8 Reproductive organs (part only), magnified.
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ON CHLORITIS (AUSTROCHLORITIS! PELLODES,
PFR., AND PSEUDOPRUNUM, PLLS.

By HUGH C. FULTON.

In Vol. vili, p. 271, pl. 55, figs. 13—15. of the “Manual of
Cunchaology,” Dir. Pilsbry deseribes and gives the name of psaudoprunnm to
the form identified by authors as prunwm, ér, which form is, no doubt,
as Pilsbry suggests, a species of Badisfes. After the deseription Pilklny
adds a note ;= "This form might be referred to H. pelodes Plr., woere {6 me
for the fact that the colour and measurements given by Pleiffer do not
correspond with it.”

Having examined the type specimen of H. pelfodes in the British
Muscum, T have no hesitation in saying that it is the same form au
psendaprunum, Dils, ' ’

With regard to the measurements, the species varics, some specimens
being more globular than others, and as to colour, I can quite understnind
some describing the shell as reddish-brown; {Pfeiffer puts it * rubello-fuuea™)
or as light-brown, as Pilsbry puts it, others might term it a dirty-white colomt

ON DRYMAEUS EURYOSTOMUS, PHIL., AND
HAMADRYAS, PHIL.
By HUGH C. FULTON.

The British Museum has recently acquired a (ine series of specimens
from Chanchamayo, Peru, which show that the above species are one nind
the same.

D euryostomug differs only in coloration from Famadryas, the (omuoe
heing of a uniform creamy white colour, whilst hamadryas has 1he s
ground colour, but is ornamented with irregular brown stripes.  Tndging lrisn
the series i the British Museum, this spocies viries greatly in coloraii,
much in the samce way as membielinus, Cr, and rognata, Pils. Mr Filpn
AL Smith, LS.0,, and Mr. 8 L Da Costa also agree as to the identity ol
the two forms in question. Both were described in the Malak  Blatt
1867, xiv. p 68., but the name euryostomus appears tirst on the puge



DESCRIPTIONS OF NEW SPECIES OF PAPUINA,
PLANISPIRA (CRISTIGIBBA, STROPHOCHEILUS
IBORUS), AND DRYMAEUS.

By HUGH C. FULTON,

{Plate wi}

Papuina lilium, n. sp. _

PL v, fig, 4.

= eanthochiia var, Cox: P.Z.S., 1873, p. 567, pl. 48, fig. 7; Tryon's
Man. of Conch., vol. vii, p. 15, pl. g, fig. 6g.

This shell, although it bears a general resemblance to wanthoehila, Thr, is
quite distinct. [t differs from that species in the following respects it
has one whorl less {51}, the whole shell 13 breader in proportion to its
height, the peristome is pure white, much more widely expanded, and is
strongly scored or crenulated behind.

Maj. diam. 31, alt. 42 millim.

Heab.—Solomon [slands. (ex coll. Dr. 1. C. Coxj.

Papuina (Dendrotrochus) pumila, n. sp.
Tl wi, fig. 5

Shell trochiform. iﬁip(‘:rforalc, rather thin. covered with a slight yellowish-
green epidermis, white beneath suture thread-margined ; whorls 5, convex,
the last acutcly carinated at the periphery, swollen and then constricted just
before its termination, not descendmyg , aperture sub-ovate, glassy-white

" within ; pernistome very oblique, thin and scarcely expunded at right margin,
but somewhat thickened and expanded at the basal portion, slightly decreas-
ing in width towards point of insertion,

Maj. diam. 13, alt o millim.

Hal. — New Treland.

In its general character, especially in having the constriction at rear
of aperiure, sinular (o pyads, Hinds, bur quite distinet by its different form
(pypecis being almost a5 high as it is broad), its larger size and non-descending
last whorl, :
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Papuina suprapieta, u. sp.

PL vi, fig. 5.
shell moderately solid, imperforate, broadly trochoid, whitish above, the
npper surface of last whorl greenish-yellow, irregularly covered with a mottled
dark-brown somewhat deciduous periostracum, the under-side being of a
greenish-vellow colour sharply separated at the penphery by a narrow white
band which is continued above at the suture of the last whorl, rather sharply
carinated at periphery of Fody whorl ; whorls 5}, moderately convex, regular-
ly increasing, smooth except for the somewhit con-picuous lines of growth,
on the under-side of the last whorl there are traces of unpressed sparal lines
aperture very ablique, white within ; peristome rather broadly expanded and
slightly reflected, leaden whitish cclour, descending somewhat atits termina-
tion,

Maj. diam. 26, alt. 18 millim.

Hab.—New Mecklenburg (New Ireland).

Comes next to humilis, Fult.,, but is of a flatter form, further, the more
oblique aperture, carinate last whorl, and different coloration above separate
it from that specics.

Planisplea (Cristigibba} tectorium, n. sp.

Pl v, fig. 3. '
Shell discoidal, moderately depressed, umbalicus about 2 millim. wide, sub-
transparent white with a narrow, pale yellowish brown band encircling the
last whorl just above the periphery and continued at the suture of tho
penultimate whorl, spire convex, almost smooth, the obligue lines of growth
not very conspicuous ; whorls 5, slightly convex, last descending to the
periphery ; aperture very oblique, outer band shewing through ; peristome
rather thin, constricted behind the last whorl, slightly above, but deeply
behind the columellar portion, right margin slightly expanded, rather broadly
so at columellar portion, which has a slight tubercular swelling about the
middle.

Maj. diam. 2o, alt. 12 millim.

Hab.—New Guinea (coll. Dr J. C. Cox}.

By its coloration and non-planate spire, this species differs from any
other of the group known to me.

Strophocheilus (Borus) rugosus, n.n.
= sanfaeruzi, Pir. ; Monog, Hel,, Vol ii, p, 23., Novit. Conch., vol. i,
p. 416, pl. g3, figs. 1, 2.

= sonfacruzi, Pilsbry . Tryon's Mavuual, vol. x, p. 17, pl. 4, fig. 3.

Strophochetlus sanfacruzi, Orbigny, of which 1 have seen type in the
Orbigny coliection, and also a co-type from the Morelet collection {ex Paris
Muscum), is quite distinct from the specimens identified as that species by
Pleiffer and &ilsbry.



24 SPECIES OF PAPUINA, PLANISPIRA, STROPHOCHEILES AND DRYMARIS

S, sentacruzi, Orb., described in the “Mag. de Zool,” 1835. Moll.,
p. 15, and figured in the * Voyage dans £Amerigue mendionale " p. 3oe,
t. 38, figs, 1, 2, is a much smoother shell, the two lower nepionic whorls
are sculptured with fine close-set raised striae, and the post-nepionic whorls
are covered with a fine spiral granulation.

The lower nepionic whorls of ruyosies have rather distant strong radial
riblets, the penultimate whorl is granulated, but the last has no granulation,
but strong rugose oblique striae or lines of growth.

Comparatively speaking, rugosus is a rough-looking shell, while
santacruzs is a4 smooth one,

Steophocheilus {Borus} versatilis, n. sp.
PL vi, fig. T.

Shell almost imperforate, the opening consisting of a slight chink, oblong-
ovale, solid, yellowish-brown with darker oblique stripes, spire short ; whorls
g%, moderately convex, the first two smooth, the next 1§ having rather
distant, strong, oblique tiblets, the middle whorls finely granulated, the last
conspicuously mallcated, more especially on the last half-whorl, nepionic
whorls 3% ; aperture narrowly ovate, whitish within ; peristome white, thick-
ened and rather expanded, slightly depressed at base of columellar margin,
right margin suddenly thickening about half-way down, causing a somewhat
tubercular-like projection ; u thick white cullus over the parietal wall con-
necting the marging of the peristome.

Ali. ¢8, maj. diam. 49 millim,

Hab—(Brazil 1),

This partakes of the characteristics of several known species ; in form
it is similar to aurifus, Sowh., the sculpture of the middle whorls is like that
of cantagallanus, Rang., and its nepionic and last whorls have similar sculp-
ture to that of bronnt, Pit.

Strophoehsilus (Borus) semimalleatus, n. sp.
Pl vi, fig. 2.

Shell imperforate, solid, oval, yellowish-brown ‘cuticle below, reddish-brown
above ; whorls nearly 6, first one smooth, the next three with rather con-
spicuous close-set oblique striae, last whorl with more distant, irregular lines
of growth and plainly malleated, slightly ascending at its termination ;
aperture oval, light-brown within ; peristome thickened but expanded only
at the collumellar margin, white, continucd across the parietal wall by a
white callus connecting the right margin.

Ma). diam. 51, alt. 9o millim.

Hab.—Peru. ;

Type in collection of J. J. MacAndrew, F.L.S.
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Readily distinguished from buasears, Tsehudi, to which it heaes some
resenthlance in form and coloration, by its finely obliquely striated prote
conch and by the absence of the spiral granulation found on that specics.

Drymasus regularis, n. sp.
Pl w, fig. 6

Shell very narrowly umbilicate, oval acuminate, moderately solid, almost
smooth, numercus microscopie, close-set spiral lncs, which are (under the
lens) more conspicucus on the last whorl, cream-coloured ground orna-
mented by a spiral series of small durk-brown spots just above the periphery,
and zigzag stripes below ; the nepionic whorls are horn-coloured, with the
usual characteristic Prymaeus sculpture ; whotls 6, moderately conves, lust
about as long as the spire, and slightly ascending at termination ; aperture
oval, violet within, exterior markings shewing through ; peristome broadly
expanded, violet, paler at margin, thin, columellar margin dilated at point
of insertion.

Maj. diam. 16, alt. 31; peristome, maj. diam. 13, alt. 77 millim,

Hah.—Chanchamayo, Peru,

Near simelaris, Moric., from which it can be readily distinguished by
its broader and lilac-coloured peristome.

The colour-markings of regufari is are smaller and more spzrally
arranged than in sémélaris, in which the stripes are iong}tudmally ziczag.

EXPLANATION OF PLATE VL

Fig. 1. Strophocheiins { Boris) versalilis, u. sp.

Fig. 2. Strophocheilus (Borus) sermimadleatus, n. sp,
Fig. - 3. Planispira { Cristrgibba) fafﬂrmm n. sy,
Wig. 4. Papriua Hligm, nsp.

Fig. 5. Papuitia ( Dendrofrochns) pronila, n. sp.
Fig. 6, Dulinmtus { Drvmacns) regidarss, 0. sp.
Fig. 7. Papuing suprapicle, . sp.
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NOTE ON THREE SPECIES OF PELECYPODS.
By KDGAR A, SMITH, 1.5.0.,
British Museym (Natural Ristory) Londor.

.—GCpassatellites ponderosus (Gmelink

In the Proc. Linn. Soc. N.S.W. 1904, part 1, Mr. C. Hedley, in a valuable
paper on some Australian Mollusca, has questioned the propriety of calling
a species of Crassatellites, C. hingicola, Lamarck, substituting the name of
ponderosus of Gmelin,

"I'bis species was founded by the latter author on figures and a deserip-
tion published by Chemnitz in “ Der Naturforscher,” Stiick xix (1783} pp-
185, 186, pl. viii, and in the “Conchylien Cabinet ™ {1784), vol. vii, pp. 61, 62,
pl. Ixix, figs. A—n, the latter figures being rough copies of those in * Der
Naturforscher.” 1 feel quite certain that the shell figured by Chemnitz is not
the same as the wellknown C. kingieola, Lamarck. In the first place the
form is different, being shorter and squarer, and the posterior end is both
less narrowed and prolonged.  Then again, in Aingfeola the posterior ad-
ductor scar is invariably of a very dark brown colour which is not mentioned
by Chemnitz and is not likely to have been overlooked by him if it existed
in his specimen, and still further, why should the artist draw a crenulated
“edge to the valves, a feature non-existent in . Lingicola, if it were not present
in the shell before him, and why did Chemnitz write * margine suberenulato ”
in his latin diagnosis, and refer, in his further description, to ““den feinen
Kerhen ihres Randes und Umrisses” ?

Mr. Hedley states that Gmelin incorrectly gives “margine crenulato”
as a character, and that his error arose from the fact that Chemnitz’s artist
used a dotted line to represent the inner edge of the valve-margin.  He also
observes ‘““the pailial line, which could hardly be ‘¢ crenulated,’ is indicated
by a similar dotted line.” Mr. Hedley never saw the original figures in the
“ Naturforscher,” and apparently could not bave closely followed the descrip-
tion given by Chemnitz or he could not have made these statements. Gmelin
evidently had both seen the figures and read the description, and consequently
was quite justified in writing “margine crenulato.” For the information of
those who may not have ihe opportunity of sceing the work in question, T
may mention that the pailial line is properly drawn in both figures of the in-
terior of the valves and not dotted as it appears in the rough copies in the
“Conchylien Cabinet.”

1 am of opinion that Lamarck, followed by Deshayes and others, was
quite right in considersng CGmelin’s species the same as the Grignon fossil,
¢, tumsde, Lamarck. 1t agrees in form, sculpture, the enormously thick
hinge and the crenulated margin.
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Chemnitz’s specimen was presented to him by the Messrs. Favanne de
Montcervelle who were not certain of its locality, but merely state that it was
siven to them as having been cdlécted on the coast of New Guinea.  This
I regard as altogether crroncous, and T have ne doubt as to its being the
fossil shell, :

2.—Area pistachiaLamarck.

Mr. Hedley (L. supra, p. 202) regards this species the same as 4. radula
which I described in the Report upon the “ Challenger™ i.amellibranchiata,
but T cannot admit that be is the least justified in so doing on the grounds
stated by him. Lamarck’s description is altogether “inadequate for the de-
termination of any species, and he neither gave nor referred to any figure.
He described his shell as * ovata ” and “ extus grisea,” characteristics which
certainly are not applicable te 4. radule.  Mr. MHedley also observes,—
o | amarck’s “intus fusco-nigricante ; natibus proximis ” are recognition-marks
which distinguish the species from Australian congeners.” This, however,
is not true, for both 4. fasciate, Reeve, and A. fusca, Bruguitre have the
interior more or less dark coloured, and the umbones quite as close together
as they are in 4. radula. Perhaps M. Lamy, who is studying the Areider,
may throw some light upon this subject, but at present 1 cannot see there
arc any grounds for uniting the species in question.

Mr. ¥.amy does not quote 4. pisfachia in bis list of species preserved in
the Paris Museum with Lamarck’s labels, but merely refers to Deshayes's
opinion that it differs Jittle from 4. fusca.

Timor and King Tsland, the localities given by Lamarck, do not assist
us in the identification as they are in different seas on opposite sides of
Australia. ,

3.—Cardium bechef, lteeve.
This very fine Cardium was originally described by Reeve (Proc, Zool. Soc.,
1847, p. 25), the description subsequently being reproduced in the oology
of the Samarang with the word “we” substituted for “f” . hence it is that
Adams and Reeve have generally heen regarded as the juint authors of the
species.  The original reference, however, has not heen entirely overlooked,
as stated by Mr. Hedley (Le. p. g5}, for Tryon in his catalogue of Carditder
{Amer. Journ. Conch., vol. vii, p. 268) gives it corvectly although he places

the authors' joint names after the species probably in defurence to Reeve's
wish that the species should stand under his own and Adams’s nume, for we
canmot suppose that he was unaware of having a year previously described
the species when he reproduced the original description with the slight alter-
ation referred Lo, :

The two very fine specimens in the British Museum mentioned by
Volvill and Standen (J. Linn, Soc. Zool, vol. xxvii, p. 192) were received
irom the Chinese Court of the International Fishuries Exhibition of 1883.
They are quite as large and in as perfect condition as the shell figured by
Dunker in his Index Moll. Maris Japonicl, pl. xv, figs. 1—-3.
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Correetion.

In the April number of the Jourtnal an unfortunate ervor crept into Mr,
G. K. Gude’s Paper. On page 13, under Charepa ochracea, n, sp., the
eighth line should read : '

Diam. 2.5 millim. ; alt .
and not alt. 8 as printed.

CURRENT LITERATURE.

Pilsbry, H. A. — Manuai of Conchology. ser. i, vol, xvii (pt.67), pp. 113208, pis.29—43.
Philadelphia : Academy of Natoral Sciences,

The present part continues the account of the dekafinidae, Under Arehachalina
anew variety of 4, rhodosionia (Phil, v, splendida is deseribed and v, adelinae, nov,
of A, papyracea (Pir), bolh (rom West Africa. The following genera are then
dealt with : Coln mua, Perry, Callisfoplepa, Ancey, Homorus, Albers, under the sub- genus
Swubuiong, Marts., of the last- mentioned genns A, Patlalus is a new species from Cape
Palinas, Liberia, also H. ofeas. Then lollow aceounts of the genera Ceras, Dup. and
Puatz., Pseudoglessuia, Boettg,, Chilonopsis, F. de Waldh. {and the sub-genus Cleostyla,
Dally, Trichedina, Ancey, with 7. aralispira a new species from Liberia {7), the part
concluding with accounts of Clavator, Marts, and Richeckia, Marts., in part,

Hoyle, William E.—7The Cephalopoda.  From the Fauna and Geography of the
Maldive and Laccadive Archipelagacs, vol. i, supplement i, pp. 975—088, pl. xcey,
text-figs, 144—153.

The actual sumber of specimens identified in this collection is thirteen, of which
the prize is undoubtedly a specimen of Ancistrochirns lesuenri, which was found floating
on the sarface, One new species is described, Polypus gavdineri,

Bloomer, H. H.—On the Anatomy of certain species of Siligna and Ewnsis. Proc.
Maiac, Soc, Lond.,, rgos, vol, vi, pp. 173—-1g6, pl. xii,
Mr. Bloomer describes the anatomy of Siligna patula {Dixon), from which . costafa
{Say) differs only in certain points in the shell,  Ensis divecius {Conrad), he finds
closely resembles K. o#sis, as does also £, sminar, Dall.

Eliot, C. N. E.—Notes on two rare Nudibrauchs, Hero Jormosa, var. arborescens, and
Staurodoris macuigia, Proc. Malac. Sac, Lond,, 1903, vol. vi, Pp. 230—243.
From St, Andrews, N.B., the author tias received specimens of a well marked
vatiety farborescens, u. var.} of Hero formosa, which possibly may merit specific rank,
The other species, Stanrorurss mactdata (Garst), is from Piymouth, Possibly this iy
vun Thering's 87, Psendoverrncosa, from N aples, and the Doris eubalin of Fischer, from
Arcachon, the young of this species.

Blanford, W. T. —Descriptions of Indian and Burinese Land-Shells referred to the
Genera ;‘-Iucrm:hh:mj-'x, Bensonje, Taphrospiva {gen, nov.), Microeysiing, Euplecta,
and Molita.  Proc, Zool. Sac, 1504, pp. 44T—447, pl. xxv.
The new species are Beusonia nepalensis, Nevill MS., Taphrospira ( 1L novy, type
T, conealluta, Bs, 1. erearaty, Macrochianys kufirensis, Neviil M S, M.osuperfiua, M. 7
atema, Fairbauk MS,, M. prava, M. rulila, M. chaos, I, sotha, M. novia, M. citrndabyiz,
M. spreta, M. patens, M. Bsesrdochoinga, Microcysting stiarli, Godwin-Agsten M 5., M.
shcoaroyana, Eiplecta prichella, and Polita (8 furbnaly.
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Nierstrasz, H. F.—Demerkungen ucher die Chitonensammlung im Zoologischen
Museum #u Leiden. Notes from the Leyden Mus., 1905, vol. ¥xv, pp. I41—I130,
ph g, 10
The author describes and figures the following new species: Callistochiton
Ieidensis, and C. porosus, and gives notes and figures on other species.

Farran, G. P.—Report on the Opisthobranchiate Mollusca collected by Professor
fferdman, at Ceylon, in 1go2.  From Rpt. on Pearl Ovwster Fisheries of the Gulf
of Manaar. Roy. Soc. Land., 1003, pp. 329—304, pls. i—iv.

The callection comprises thirty species of Nudibranchs, of which nine are new,
twelve are [uirly well-known tropieal species, four are idenlified with species described
by Abrabaun or Quoy and Gaimard, but of which little was known, and five are too
small to identify satisfactorily. The new speciesare : Hervda ceylonied, Galviua
producty, Linguella cincrea, Platvdoris herdmani, P. (?) spinnlosa, Halgerda punclata,
Thordisa ( ) candaia, Chromodoris tenuilinearss, and Acgives willosus.

Of the Tectibranchiaty there are seventeen species, of which seven are described
w8 now, viz, dplysia dtermedio, Phyllaplysia atbomacuiala, P. peffucida, Aplysiclla
moflis, Polabrifera marginafa, Notarchus cevionicus, and Pleuyobranchus horielir.

Au Appendix records Quehidinm vervucnlatnm, Cuv, and Marsenia perspicir
[IFHTRE

Eliot, C.—On some Nudibranchs from Fast Africa and Zanzibar. Part vi. Proc. Zool.
Soc. Lond., 1903, pp. 208—298, pls, xvi, xvii. ]
The [ollowing new species are described : Oroduris striala, Dot africana, Hervia
Lineata, Phidiana teauss, Faceling lineata, Stiligar varians, S, irregularis, and Elysiv
dubia. Nineteen other species are recorded with notes thereon.

Eliot, €. N. E.—On some Nudibranchs from the Pacific, including & new genus,
Chromodoridetia.  Proc. Malac. Soc. Lond,, 1903, vol. vi, pp. 220238,

The author states that the type of this new genus (C. mivabilis} "may e
succinctly described as a Chromedoris with thé branchial pocket situated, not on the
dorsal surface, but on the under side of the body, and pointing downwards,” The
author confesses to considerable doubt as to whether it is a normal form w4
monstrosity,

Saceo, F —I Molluschi dei teereni terziarii del Plemonte ¢ della Liguoa, Toring,
1904, Pp. i—XxxVi. i

Lebour, M. V.—Additions to the List of the Marine Mollusca of Northumberlan:l.
Rpt, Sci. Inv. Northumberland Sea Fish. Comm., 1904, p. 85,

Thering, H. von.—Ou the genus Tomigerus, Spix, with descriptions of new specics.
Proc, Matac, Soc. Lond., 1905, vol. vi, pp. 197—799, figs. 1-—3.

Suter, Henry.—Notes on some New Zealand Plewrotomidae.  1bid, pp. 200, 201,

Suter, Henry.—Notes on some species of Chiane {from New Zealand.  Ihid,
Pp. 202—205,

Dall, W. H.—An arrangement of the American Crclostontatidie, with a revision o
the nomenclaiure. Ibid,, pp. 208—210, figs. 1, 2.

Jukes-Brown. H. J—A Review of the genera of the family Mylilidae, 1hid.,
PP, 211—224.

Melvill, J. C. and Standen, R.--Rustellaria delicatula, Nevill.  Note upon its dis-
tribution and limits of variation. Journ, Conch., 1905, vol. i, pp. 101 —103, pl.ii.
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Melvill, J. C.—The sub-genus Casmaria, H. and A. Adaws, of Cassis, Lamarck.
Ibid,, pp. 176-—178.

Melvill, J. C.—Four Colour Varieties of Cypraea. Ibid., p. 192.

Vayssiére, A.— litude sur les coguilles de quelques Cypraea. Jowrn. de Conehyl,
1905, vol. Hii, pp. 5—17, pl. L.

Bavay, A.—Sur queljues especes nouvelles, wmal connues on faisant double emploi
dans le genre Pecten,  Ibid., pp. 18—30, pl. i

Vignal, L.—Note sur Lu section Pyrazus dans le genre Fotunndes, et description d'une
espice nouvelle, Ibid, pp 31—435, fig
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NOTES ON A COLLECTION OF CALIFORNIAN
NUDIBRANCHS.
By Pro¥rssor T. D. A. COCKERELL anp SIR C. ELIOT, K.CM.G,
(Plates vii and wiiil)

The animals described below were collected by Mr. Cockerell at San
Pedro and La Jolla in South California (about 33" 8).  lle also supplied
the coloured sketches and accounts of the living animals which added much
to the value of the present paper, and I have, therefore, coupled his name
with mine as one of the authors, since it was not always possible to quote his
descriptions as they generally take the form of a few words written at the
sides of rough sketches. Bul he is not responsible for the descriptions of
the preserved specimens or for any of the views expressed in the following
pages. The new speciflic names are due to him, the generic names to me.
Some of the specimens had been deposited in the Botish Museum, and I
have to thank Mr. L. A. Smith for kindly allowing me to examine them.
The eollection contains the following species :—

1. T'ritonia palmeri, Cooper.
Avehidoris montereyensiz juv. (Cooper).
Carlling flavomaculata, MacFarland.
¢ marginate, MacFarland.
Chromodoris californiensis, Bereh, = Che. unteersilats, Cockerell,
Doridopsis vidua (?), Bergh.
D, reficulata, n. sp.
Acanthodoris rhodoceras, n. sp.
9. Laila cockerelli, MacTarland.
10.  Triopha sp.
rr.  Aegives albopunctatus, MacFarland.
12, Dirong pieta, MoacFarland.
13. Janolus coeruleopictus, n. sp.
14.  Spurilla chromosoma, n. sp.
5. Hermissenda opaleseens {Cooper),
16, Phyllobranchopsis enteromorphae, gen. et spec. nov.

Eh b N

Journ. or Marac., 1905 vol. xif, No. 3.
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The specimens are smalt and the majority are not well preserved.  This
is especially regretable in the case of the two rather remarkable new genera
Dirona and Fhyllobranchaopsis, but the characters which can be established
with certainty seem to warrant the descriptions here given, The small
siz¢ of the specimens, particularly the Dorids, is noticeable. It does
not appear to be charactistic of the Californian fauna for it is not supported
cither hy Mac VFarland’s observations or by my own made when visiting this
coast in 18gg, Mr. Cockerell collected both at San I'edro and La Jolla in
© July and August. It seems probable that the animals spawn early in the
summer so that at this period young and half-grown individuals are prevalent.
The specimens of Hermissenda on the other hand are larger than those
recorded hitherto.

The latitude of San Pedro and La Jolla is about the same as that of the
Canary Islands, and as far as the nudibranchs of this part of the Atlantic are
known, the character of the fauna in this group seems much the same in both
Oceans. The northern element appears 1o be tle stronger, as shown by the
prevalence of forms like Arehidoris, Cadlina, Acanthudoris, Aldise, Hostanga
and various Polycerids, while such tropical geneta as Chromodoris and Dorid-
opsis are sparingly represented.  Platydoris, so common in the Indo-Pacific,
has not yet been found in Califomia, but Chromodoris appears to extend
further north than in the Atlantic, being recorded from Puget Sound.
Specially characteristic of this coast is the number of Polycerids, both in
species and individuals, such as Triopha and Latle. Aeolids are also
abundant,

Another remarkable feature of the nudibranch fauna of the Pacific coast
of North America is the number of species closely resembling or even iden-
tical with those found in the northern Aflantic. Bergh considers that
Archidoris luberculata, Acanthodoris pilosa, Lamellidoris bilamellata, Den-
dronotus arborvescens as found in these waters are not specifically distinguish-
able from the Atlantic forms. Spurslla chromosoma is vearly related to
Sp. neapolitana, Aeolidia herculea to Ac. papillosa, Tritonia palmert to T.
plebeta and T lineata, Aegrres allopunciatus to Ae. punctilurens, Adalaria
pacifice to 4. procima. It is noticeable also that the fauna of New Zealand
and the extreme south of the Pacific as far as it is known presents many
analogies to that of the nerthern Pacific and northern Atlantic. Onthe other
hand, some of the commonest Californian nudibranchs belong to genera which
have not been found clsewhere, such as Triopha, Laila, Hermissende

The nudibranchs of this coast were first noticed by Cooper and Stearns,
but the most important contributions to our knowledge o them, are con-
tained in Bergh’s Nudibranchiate Gastropoda of the North Pacific (18709},
published in Dall’s Scientific Results of the Lixploration of Alasku, and Mac
Farland’s Preliminary account of the Dorididae of Monterey Bay, € alifornia
(Proc. Biological Society of Washington, Feb. 2nd, 1gos, vol. xviil.). Ttis
understood that the latter author is about to publish a fuller account of the
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Dorididae with plates, and will also deal with the Arofididuc, Lven the
preliminary diagnoses are models of lucidity, but I must confess that [ nonot
at present see why a new genus is required for Monfereina, or why Hoplansia
is separated from Idafia.

Tritonia palmeri, Cooper.
Pl vii, figs. 1, 2.
Cooper: Proc. Calif. Acad. Nat. Sci, 1863, II. p. 207; Cockerell :
Nautilus, 1goz, xv. p. Ti7. :

One small specimen from Dead Man’s Island, San Pedro, found be-
tween tides. The notes on the living animal state that it was about 17 millim.
long, white, but strongly suffused with yellow dorsally. The back is des-
cribed as rugose with small warts. There were five or six * ramose branchial
lamellae ” on either side.

The alcoholic specimen is 10 millim. long, nearly 5 broad, and 4 high.
It is very badly preserved and little can be made out of the external charac-
ters except that the shupe is square and thick set, and that the oral veil bears
about 1o digitate processes. The tail is short and broad.

The central nervous system is whitish and granulate, apparently much
as in 7' Hombergi. The eyes are lasge and black ; the jaws are long, yellow-
ish with 4-—6 rows of very strong and distinct denticles on the edge and «
mosaic pattern behind them.

The formula of the radula is 36 x about 35. I. I. . 35 as a maximum,
but many of the rows are considerably shorter. The median tooth (Fig. 1a.)
bears three very distinct thick cusps, that in the centre pointed, those af the
sides rounded.  The first lateral {Fig. 1d) has a broad base, but is distinctly
hamate, the hook coming over the side of the median tooth, The remaining
laterals {Fig. 2) are rather straight and not very thick. Those near the out-
side are longer but the outermost are shorter.  No armature was discovered
in the stomach.

This form appears to be clearly distinct from 7. fefraguetra, giganten,
exsulans, and diomedea recorded from the Pacific coust of North America
and to be allied to T, { Candiella) plebeiwand lineata 1t is distinguished by
its coloration and the larger number of processes on the velum.  The den-
tition appears to resemble that of . lineata rather than I\ plelede, but the
tecth are not a very certain criterion in this genus.

The genus Tritonia is recorded chicily from the temperate parts, north-
ern as well as southern, of both the Atlantic and Pacific. Nearer the Equator
it appears to be teplaced by Marionia, though its absence cannot be re-
garded as certain.  Including the sub-genus Candielia, it contains about 24
species, some of which are doubtful. To the sixteen enumerated in Bergh’s
System der Nudib. Gasteropoden, the following may be added: 17. T. dio-
medva, Bergh, 18. T exsulans, Bergh. 19. T. éneerta, Bergh. 20. 1. australiz,
Bergh. 21. T gigantea, Bergh, 22, T. ingolfiana, Bergh. 23. T, willafranca,
Vayssitre. 24. 7. appendiculata, Eliot. Tritonia alba, described but not fig-
ured, by Alder & Hancock, is a somewhat doubtiul form,
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Archidoris montersyensis, juv. {Cooper).

" Three small specimens from La Jolla may be immature individuals of
this species ; they are all less than a centimetre long, yellowish in colour,
and indistinctly tuberculate. " The tentacles are flattish and grooved, the
branchiav seven and tripinnate ; the radula is about 30 x 45. 0. 45 ; the teeth
are colourless, hamate, crowded near the rhachis and bear a lateral wing-
like expansion. There is no labial or genital armature.

The genus Arehidoris is recorded chiefly from temperate seas, but is
perhaps cosmopolitan in its distribution, as two species are found in equat-
orial East Africa. The commen British A. fuberculate appears to be also
found on the Californian coast.  Bergh, in his System recognizes five species,
or six if A. smarmorafa is considered distinct, and the following have since
been added :—

w.  A. stellifera, Ther.
8. A. rubescens, Bergh,

g. 4. incerta, Bergh,
ro. A. nycfea, Bergh.
11, 4. africana, Eliot.
rz. A. wiolaces, Bergh.
13. A, minor, Eliot,
14. A. nanula, Bergh.
t5. A, wellingtonensiz, (Abraham).

Bergh has created separate genera for Andsodoris and Homoio-
doris, both of which resemble Archidorss externally, but are distinguished
from it by the presence of a prostate, and from one another by the vagina
having an armature in Homotodoris which is absent in Anésvdoris.  If these
genera are retained, I cannot see why Monleretna, Mac F. (Muc Farland, Lc.
p- 38) is separated from Anisoderds. It appears to have the same essential
characters both internal and external, and to differ in being lurger, more
arched, and in bearing larger tubercles, all of which seem differences of degree
hardly amounting to generic characters.

Cadlina, Bergh.

This genus, which is distinguished from most cryptobranchiate Dorids by
the presence of a median tooth, is recorded anly from the cold and temperate
seas of the northern hemisphere. The known species are

1. . vepanda (A, & LL). N. Atlantic.

. glnbra (Friele & Hansen). N. Atlantic.

. clarae, Jher. Med.

C. parcifica, Bergh, West Coast of N, America.
¢ Arvnnaeulata, Mac F. West Coast of N. America.

. marginata, Mac I'. West Coast of N, America.

The genus will, perhaps, prove charactsristic of the Coasts of North West
America, since three species are already recorded.  “Uhe animal deseribed

0D
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below as €0 marginata () is certainly a Cadlina, but perhaps a new species,
Tyrinna, Bergh, from the West Coast of South America hay 2 similar
dentition.

Cadlina flavomacuiata, Mac Farland.

Mac l'arland : DPrelim. account of Dorididae of Monterey, pp. 43-—-4.

Two small specimens from La Jolla, one elongate (8x 3 millim)
the other almast circular and with an ample margin.  Neither arc well pre
served and the colours have almost entircly vanished, though it can stitl he
seen that the rhinophores were very much darker than the rest of the animal.
The back 15 tuberculate ; the oral tentacles flat ; the branchiae are about 10,
and apparently simply pinnate. The labial armature is yellowish and con-
sists of close-set deeply bifid rods. The radula is narrow, the formula being
about go x 27. 1. 27, but many rows are shorter. The central tooth is large
and strong, and bears 4—5 distinct, long denticles of much the same size.
The first laterals are stout, with 2-——3 denticles on the inner side, and 5 6
on the outer side of the central cusp. The remaining laterals are denticulate
on the outer side only, and near the rhachis bear 12—15 minute serrulations
whice increase in size and prominence about the middle of the row, 50 thu
the tecth of the outer-half have, as Mac Farland says, a saw-like appearance,

Caockerell says the living animal which was found in kelp roots washeul
up on shore was white, with g sulphur yellow spots on each side. I
rhinophores were very conspicuous dark-reddish brown, with about six w1
foliations on each side and white tips. 'The skin was spiculous, and the o)
tentacles short and triangular.

Externally this species seems characterised by the dark rhinophores,
contrasting markedly with the otherwise pale colouration, internally by
large and deeply denticulate central tooth. The simply pinnate branchine
are also noticeable.

Cadlina marginata, Mac Farland. (%

Mac Farland : Lc., p. 43

Three small specimens from La Jolla are probably referable to this form
in virtue of their buccal parts, thouwgh none of their external charctor
can be traced, the animals being much contracted, smooth and of & unilonn
purplish-grey.

The labial armature consists of bifid hooks. The radula consing o
about 8o rows, containing 40—go teeth on cach side of the thuchis,  T'he
rhachidian tooth is not conspicuous, and bears 4-—5 small blunt denticlon,
The innermost laterals are strongly hooked with 3 denticles an G e
and 6—7 on the cuter margin. The remaining laterals become longer nil
slenderer towards the end of the rows, and bear about 1z denticles on the
outside only, The outermost teeth are rudimentary and irregulirly jupyiel.
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Chromodoris, Ald. & Hanc.

This large'genus, the mostnumerousin species of all the Dervididae crypto-
branchiatae, is chiclly found in warm seas, and is speciully characteristic of
the tropical Indo-Pacifie. It occurs in the Mediterranean, and is probably
found in the adjacent parts of the Atlantic, though it appears to be recorded
only from the Cape Verde lslunds and the Bermudas, the latter vecord not
being very certain.  In the Pacific it is recorded from as far north as Japan,
and on the American Coast from Puget Sound and Monterey @ in the south
from New Zealand, Tasmania and Juan Fernandez.

The brilliant coloration, commen in the genus, has caused a great
number of species to be figured and described, often very inadequately.
Burgl’s list in the Systemn includes 1og species, and about 18 have been
described since.  Chw. wniverstfatis, Cockerell, as explained below, appears
to be Chr. raliforniensis, B., and Chr, tenutlinearis, arran (19035), is, I think,
the samne as Chr. nigrostiiala, Eliot (1goq). Bergh has shown that Chr,
elizabething should be called Chr, quadricolor (Rippel & Leuckart), and
Gl petechiedis (Gould) 1852, 1s probably identical with Che. fumulifera,
Collingwood and Chw. palivscens, Bergh,  Che. aurev-snarginata, Cheeseman
{‘I'rans. New Zcaland Institute, 1880, xiii, p. 223.) is probably identical with
one of the many previously described species which have a similar coloration.
The following species are more or less valid :—

106.  Chr. agassizit, Bergh.
107. Chr. porterae, Cockerell
108.  Chr. magfarliandi, Cockerell,
tag. Chr. sykesi, Eliot.
110, Chr, savae, Eliot.
111. Chr. annulata, Eliot.
11z Chi. splendens, Eliot.
113 Chr. vicina, Eliot,
114.  Che. nigrostriafa, Eliot,
= (. fenuilinearis, Farran.
115.  Chr. dnconspieua, Eliot,
116, Chr. {?) flava, Eliot. (Anatomy unknown.)
tey.  Chr. tasmaniensis, Bergh,
18, (. figurata, Bergh.
119.  Chr. aegialic, Bergh.
120, Che atopa, Bergh.,

Che. (2) voseo-pieta, Verrill, Is an interesting form, but some doubt must
remain as to ils genus, since the dentition is unknown, and it bears papillae
on its back which is unusual in Chremndoris,.

The Chromodorids recorded from the North West Coast of America
we Uhr. dalll, ealiforniensis, agassizid, macfuriendi, porlerae and aegiafic
{Gulf of California.)
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Chromodoris ealiforniensis, Bergh.
= Ohr. wniversitafis, Cockerell,

Bergh : Exploration of Alaska: Nudibranchiata part I, 1879, p. 172;
id. Bull. of Mus. of Comp. Zool. Harvard, 1894, Vol xxv. no. 10;
Cockerell : Nautilus, June 1902, p. 19

One specimen warked by Mr. Cockerell ¥ one of the type lot,” captured
al San Pedro, Californta, August rgor. It is unfortunately very much
wrinkled and contorted, se that little trace of its former appearance Femaing.

Length 28.5 millim. ; height 15.5; breadth 12; length of tail ¥ millim.
‘'he colour is a dirty bluish-grey, which shows traces of yellow heve and there,
though no spots can be distinguished, ‘I'ne mantle has disappeared entirely
at the sides, but it is ample behind, where it bears on its lower surface seven
large brown globes, 2.5 millim. in diameter. They are hollow and Alled with
a mass of yellowish granules, which is not attuched to the walls, but lies free,
like the contents of a stomach, The mantle is not ample over the head, the
tentacles are fairly large, partially retracted, with pits at the tips. The edge
of the rhinophore pockets are raised, but not those of the branchial orifice,
which is small, with a fat thickened rim. The branchiae are entircly re-
cracted and set in a circle open behind.  One plume is trifid, one quadrifid
and the rest simply pinnate. The foot is grooved in front but not notched.

The internal organs and membranes are greenish, much hardened, but
apparcntly as usual in the genus. The Jiver is large ; the labial armature
consists of two olive coloured plates, composed of mace-shaped elements, set
so as to form a tesseliated pattern. The radula consists of 106 rows, con-
taining more than 100 teeth on each side of the naked rhachis, The first
teh rows or so are deep brown, the rest yellowish. The teeth are bifid, with
about 8 denticles on or below the lower prong. The upper prong is not
denticulate.  The inner teeth are smaller, lower, and bear fewer denticles.
‘I'he outermost are also lower and rather irregular.

If this is the type of Che. universitatis, Cockerell, there would appear L&
he no sufficient ground for scparating that species from Chr. californiensis,
Bergh, which is recorded from the Santa Barbara Islands, Monterey and San
Dicge.  The buccal parts of the two agree, and both have conspicuous
spherical projections on the under side of the posterior mantle. The color-
ation also is similar.  Chr. wndversitatis is deseribed by Cockerell as *“dark
rich ultramarine blue ; the edge of the mantle and foot bright cobalt blue ;
mantle with two longitudinal series of oblong very bright orange spots, about
5 in a series ; five round orange spots On the antetior part of the mantle In
front of the rhinophores.” Dall described the living Che. californiensis as
“mazarin blue with golden spots,” and according to Bergh the prescrved
specimen was ‘“greenish blue. On the back were several yellowish-white
round spots.  On the anterior part, they were chiefly in the median line, on
the rest, in two longitudinal series . . . 2 brighter fine line secmed to border
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the margin of the mantle ¢dge, and that of the foot.” The branchiae are
recorded as 12 in Ohr. universifatis, and 9— 10 in Chr. californiensts, but this
variation can hardly be regarded as specific,

Acanthodoris, Gray.

This genus, and indeed the whole family to which it belongs, (including
Aklodoris, Doridunculus, Adalarie and Lamellidoris) has hitherto been found
only in thy cold or teroperate seas, but penetratus into Arctic waters and
probably also Antwrctie, as it is recorded from far south, Only the rather
doubtiul Lameltidoris (?) graegiti, Bergh, is recorded from the Mediterranean.
Bergh enumecrates 8 species of Acanthodoris in his System, but of these
A. stellata, Verrill scems to owe its existence merely 1o a question of nomen-
clature.* Since then, the following species have been added :—

8. A, metulifera, Bergh.
g. A. hudsoni, Mac Farland.

to. A brusnea, Mac Farland.

11, A. (?) vafheleti, Mabille & Rochebrune.

12, A, rhodecerae, n. sp.

From Behrings Sea, and the Pacific Coast of North America are recorded
Av pliose {typical), Ae, palose var, albescons, do. var, purpurea, Ae. coeru-
loscens, Ao Rudzont, Ac. brunnea, and Aec. rhodoceras. The common
British Ae. pilose uppears 1o have an astonishingly wide distribution, for
forms which Bergh regards us mere varieties of it are found in the North
Pacific, New Zcaland and Tasmania, It is remarkable, however, that in all
the known southern forms, the verge is unarmed, a fact worth bearing in mind
when estimating the importance of this character, which is thus admitted to
vary within the limits of the same species.

Acanthodoris rhodoceras, n. sp.
Pl vii, figs. 3, 4.

One specimen from Dead Man’s Island, San Pedro, California. It is soft,
flat, oval and well preserved.  The notes on the living animal say that the
back bore hyaline papillae and also shorter black papillae.  On the dorsal
margin was a narrow black band, edged below with yellow, The rhinophores
were reddish with a yellow streak, the left paler, and with more yellow than
the right. The length was about 15 millim. From a rough sketch it would
appear that the ground colour of the back was yellowish-grey ; the sole was
white. The colours are still recognizable,  The back is pinkish-grey, and is

* I{ 1 rightly understand Verrili {Am fourn of Sci. and Art. 1879, p. 313), he
considers that his specimens = Dors sfellata, Gemlin, = Doris pilosa, A. & H., but
are different from . pilvlsa, Mildler. If so the animal should be called Ac. sfellata
{Gmeiin), 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 pifosa,
Miiller. If so, dc. siellala has ne separate cxistence,
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covered with black-tipped papillae, among which, especially near the margin,
are some rather larger colourless papillae.  The black tips of the papillae,
and the black border round the mantle are very vivid and distinct. The
length is 12 millim.; the breadth 1o millim., and the maximum height g millim.
The rhinaphores are retracted, and the pockets not very easy to see as they
are surrounded by tubercles, some colourless, some tipped with black. The
branchiae are pinkish-grey, not ample, bi-—and in places tripinnate.  They
are five in number, but in a vacant place on the right side of the circuit are
some rudimentary plumes, suggesting that the full number is six. Though
there is no pocket into which the branchiae can be retracted, the branchial
aren is differentiated from the rest of the back. It is of a deeper pink colour,
bears very few tubercles, and in parts, though not everywhere, is surrounded
by a rim formed by the union of some of the dorsal papillac. This is pro-
bably the same arrangement as that described by Abraham for Calycidorés,
‘I'he anal papilla is central.  The foot (g millim. x 6.5 millim.} is broad and
rather abruptly pointed behind. The anterior margin is straight. The head
is surrounded by a crescent-shaped veil about as wide as the foot, and pro-
longed into short horns on either side.  The sides of the body, the margin of
the mantle, and the branchial area contain a fair number of spicules, but there
are none in the rest of the dorsal surface. They are brownish rods, bearing
many marks resembling joints and divisions, bent in various ways, but not
branched or thickened in the middle.

The buccal mass is pinkish ; the ingluvies buccalis which is imbedded
in it is divided into two halves by a white stripe.  The labial cuticle bears
two prominent thick folds. 'I'he labial armature is a band of mosaic consisting
of squarish blocks (Fig, 3), irregularly cleft {often quadrifid) at the top,
Below these clefts arc a number of minute, hardly visible, prominences. The
formula of the narrow radula (Fig. 4), is 27 x 5 or 6. 1. o. 1. 5 or 6, the sixth
tooth being very often absent. The rhachis is quite bare; the iunermost
teeth are much larger than the cthers, and of the shape usual in this genus.
They have a large base and bear about 5 denticles (sometimes with a few
smaller additional denticles) near the top of the hook. The other teeth are
much smaller and are almost covered by the broad base of the first tooth ;
they decrease in size outwards, and are quite smooth, but preserve something
of the hamate shape.

The liver is large and greenish; the greater part of it is covered with a
thick white layer, formed by the hermaphrodite gland.  The mucous gland
is targe, white and transparent. The spermateduct is long and consists of
two parts, the upper sofi, and the lower muscular ; this lower portion and the
verge are thickly covered with small, slightly hooked, transparent prominences.
The central nervous system is distinctly granulate.  ‘The pedal ganglia arc
set below, and at the sides of the cerebro-pleurul.  The eyes are on rather
long stalks. :
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Doridopsis.

This large genus has much the same distribution as (hromodoris, and ik,
it, is specially characteristic of the tropical Indo-Pacific. It is found in the
Mediterrancan, and is recorded from various parts of the Atlantic, extending
as far north as the Bay of Biscay. In the more Northern Pacific it is re.
corded from Ningpo and Yokohama, on the Asiatic side, and from Califor-
nia, as far north as Monterey, on the American side The oniy known
Californian form besides those described below is 7. fulra, MacFarlangd,

Bergh's list in the System includes 6o species, but I vidua and 1),
spiewlate are omitted From it, and no. 40 I, lacerg (Cuv.} = D. wellington-
ensis, Abr., should be removed, for 1), {acera is almost certainly a Hevalran-
chus, and £, wellingfonensis is an Arehidords (see Eliot, Proc, Mal, Soc., 1903,
p- 236.). Few ncw forms have heen described of late years, and it would
appear that the list can be brought up to date as follows :—

6o. D). vidug, Bergh.

01. D, spiculatq, Bergh.
62, I juiva, MacFarland.
63. D, punctatella, Bergh.
64. D, reticulata, n. sp.

Lris radiata, van Hasselt, of which there is a beaytiful figure in Bergh's
notes from the Leyden Museum, is probably a Doridopeis,

The species of Doridopsis arc very difficult to diagnose and distinguish,
as the colours arc remarkably variable, and the internal organs offer few im-
portant differences. There is no radula or other buccal armature,

Doridopsis vidua (3}, Bergh.
Bergh : Neue Nacktschnecken, iv, Journ. des Mus. Gadeffroy, 1848,
Heft. xiv, 1.p. 35—6.

A single specimen from La Jolla, July rgor, deseribed by Cockerell as
Doris nigromaculata, . sp., without further notes. It is To millim. long,
5 millim. high, and 4 millim. broad across the branchiae, but is broader be-
hind than in front. The back is strongly arched, but this shape is perhaps
not natural as the animal is bent, The surface is smooth, not tuberculate,
and a number of glistening white spicules can be secen imbedded in the skin.
They are mostly fairly  straight long rods, but some of the smaller
ones are bent and have an irregular outline. The colour of the animal, as
breserved, is a yellowish-drab with g slight inclination to lilac in places,
There is 4 double border of black spots round the dorsal margin, and a few
larger black blotches symmetrically disposed, one in front of the rhinophores,
two behind them, two in the middic of the back, and five in front of the
branchize, ‘Ihe rhinophores are large and grayish. The branchial pocket
lies far back ; it is wide, open, very shallow, with a transparent floor, and
smooth, slightly raised margin. 1t contains six small scanty greyish plunies,
fully everted and set in a semicircle open behind.  The anal papilla is large,
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"The foat is rather broad, reunded at both ends and not projecting behind.
The proboscis is protruded and projects from a pore in its anterior margin,
No pedal groove or oral tenticles are visible. “I'he mantle margin is every-
where rather narrow.

The inlernal organs, which are yellowish-white, seem to be as usual in
the genus and do not dilfer from those of D. vidua as described by Bergh.
No blood gland was discovered,  “I'he buceal tube is vather thick and makes
an S-shaped bend to the left.  The mouth gland is yellowish, folliculate with
a fairly long duct.  The central nervous system as usual in Dorddopsis, and
with distinct eyes.

The specimen as preserved is remarkably like Gacrett’s figure (repro-
duced by Berghj of D)., widue, except that the skin has a more distinetly
yellowish tinge and the mantle margin is narrower,  Possibly too, the spicules
are more numerous and differently shaped, D) odduq is recorded from Tahib,
and the locality renders the identification suspicious, as the Californtan nodi-
branchs are not as a rule the same species as those from the South Seas
but the resemblances are so great that [ have registered the animal as D, widua.
If it ultimately proves to be a scparate species, it would seem entitled to
Cockerell’s manuscript name D, nigromaculata.

Dioridapsts foedafa, Abraham, of unknown habitat, would appear to be
a very similar form, but is said to be soft, fleshy, and minutely tuberculate.

Doridopsis retieulata, u. sp. .
PL vij, fig. 3.

Eight specimens of very various sizes and colours, but apparently belonging
to the same species. The living animal is said to have been rather more
than 20 millim, Jong  Many of the preserved specimens are very small, but
the largest are 17 millim, % 7 millim., and 14 millim. % g.5 millim. respectively.
They are all very flat and irregular in outline, and can probably alter their
shape from long to oval. They were captured at San Pedro, California,
and one at anyrate on Dead Man’s Island. This specimen, when alive, was
of a deep chestnut colour, with very numerous white spots.  The branchiae
were entirely white, the short thick rhinophores pale ordnge ; the margin of
the body was whitish, and the sole of the foot vellowish white,

The preserved specimens vary in colour from yellowish-brown to pur-
plish-brown ; in all, the back is eovered with small tubercles, which are tipped
with white. These white tips and the light mantle border are more conspic-
uous in the yellowish than in the purplish specimens.. The rhinophores are
whitish, stout, with about 3o perfoliations and slightly raised sheaths. The
branchiae are 5 or 6, conspicuously white and tripinnate.  The edge of the
pocket is raised, and in most specimens tumed outwards, In all, the under-
side of the mantle is grey, and displays a remarkable clear white reticulation
which looks supetficially like the branchiae of Phyilidia. It appears, however,
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to be formed by bundles of fibres and spicules anastomosmyg irregularly
within the transparent skin.  The dorsal integuments also conlain long inter
secting spicules (fig. 5), straight or Y shaped, more rarely curved, and some:-
times striated transversely. They are not visible externally, but can be seen
from the inside.

The intestines are white or yellow, but the blood gland which is of o
deep purple contrasts markedly with its surroundings. Tt is single and irreg-
ularly lobed in ouwtline.  The eyes are very large and black ; the central
nervons system is concentrated as vsual in Duridopsiz, the different ganglia
nol being distinguishable, except the buceal pair which are sct far back on a
constriction of the vesophagus about 4 millim. from the rest.  Some previous
investigator had opened the anterior portion of all the larger specimens, but
the armmangement of the buccal parts though disturbed secmed to be that
usual in the genus. The oesophagus is narrow, coiled several times, and di-
lates into a small spherical pouch just before it enters the liver. The latter
varies from chocolate to grey in colour, but in most specimens is hidden by
the yellow follicles of the hermaphrodite gland. It is deeply cleft behind.
The mucous gland is large and folliculate externally; it partially surrounds
the large spherical spermatotheca.  The spermatocyst is elongate.  The
ampulla of the hermaphredite gland is sausage-shaped and very distinct.
The glans penis is thickly studded with hamate spines, resembling the teeth
of Dorids.

Tt is possible that this animal is Cooper’s Doris albo-punctafa (Proc, Calif.
Acad. Nat, Sciences, 1863, vol. iii, pt. i}, but the original type specimens
appeur to be lost, and the description is so slight that it would hardly be
sufficient to identify any species. In some points (e.g. surface shining,
minutely rugose 7} it is not applicable to the present specimens, unless this
phrase is intended to refer to the underside of the mantle, which is not stated.
Otherwise, Cooper does not allude to the remarkrble reticulation, nor does
he say anything about the conspicous contrast between the white branchiae
and the colour of the dorsal surface

Triopha, sp.

One speeimen from San Pedro which is much contracted and appears to
have lost both its natural shape and colour.  As preserved, it is of a uniform
grey, 6 millim. long, 3.7 broad and 4 high. There are 8 processes on the
fronta! veil, and 5 on each side of the body, all low and stout, sub-divided
into short thick branches. The branchiae are six; the rhinophore sheaths
straight and cylindrical about 1.5 high. The back is quite smooth, and no
tubercles are visible,

The jaws arc roughly triangular, and composed of short, thick rods of
varying shape. The radulais whitish and contains 25 complete rows as well
as a few broken ones. There are four rhachidian teeth, very transparent and
little developed.  The two inndr are squarish, the two outer are triangular.
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There are only four pleural teeth, of which three are hamate and the fourth
low and less perfectly formed. The uncini are 8, and much as described for
Triopha marculata by MacFarland.

This form does not cowpletely correspond with any of the described
species, but as there are no notes on the living animal, and the specimen is
ill-preserved ‘and probably immature, it is not advisable to make it the type
of a new species.

The known species are :—

1. Triopha earpenters, (Stearns) MacFarland regards these two
2. 1 modesta, Bergh. } as distinet.
3. T macnlato, Mac Farland.
4 T gyrawlis, Mac Farland.
The genus is recorded only from the west Coast of North America.

Laila eoekerelll, MacFarland.

MacFarland :  Prelim. account of the Dorididae of Monterey,
EP- 46, 47.

The type of this form is from Monterey Bay, but numerous specimens
obtained by Cockerell agree with it, except that they are smaller, the largest
being 12 millim. long and 4 broad. One specimen preserved differently from
the others appears te have kept its natural colour. The body is whitisly, the
the numerous spicula being seen clearly through the skin. The tips of all
the papillae are of a deep brilliant orange ; the five non-retractile branchiae
are tipped with the same colour.  The dorsal tubercles and rhinophores are
of a lighter yellowish arangc.

There are about 3o clubshaped papillae on each side of the hody
arranged in thickly set oblique rows containing 2—3 or rarely 4 papillae cach,
In the centre of each papilla is 4 column of spicules, which can be seen
through the transparent integuments.  Two small tubercles stand in front of
the branchiae, and others form a row down the centre of the back with a fow
scattered smaller ones at the sides.  The whole darsal surface is thickly nml
visibly spiculeus, the spicules being usoally swollen in the middle, and sore
times almost crucilorm. The frontal veil is wide and prominent, hueating
papillae like those on the dorsal margin. The antertor margin of the fool i
abruptly truncate.  On each side of the front part of the body is o short pua
jecting ridge, situated just below the margin of the mantle and running b k
a little way from the oral tentacles. No trace of mandibles or a lubial mihm
ture could be found.

The radula consists in the largest specimens of neatly a hundred 10w
of coloutless teeth.  The parrow rhachis, which lies in a rather deep gronwae,
bears a single series of flat quadrangular plates.  The innermost tanth iy
simply hamate, slender and very hard (o see. . The second tooth s Tige anl
strong with two hamate cusps ; then follow nine or ten uneinal teeth, b el
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and quadrangular. ‘The inner ones bear one or two cusps, but much lowc:
and less developed than in the larger tooth. The cusp gradually decreasc:
and the 3—4 outermost are mere plates. I did not find more than 10 uncin
In any specimen.  The verge is armed with small irregularly shaped spines.

This form offers a most curious superficial resemblance to an aeolid.
Not only are the papillae set in transverse row, but the spiculous axis which
they contain, and which is visible through (he transparent skin, looks very
like the hepatic ramifications found among cladohepatic nudibranchs. The
animal is, however, obviously allied to Trinpha, but is distinguished from it
more clearly than fesa and Twiopha in virture of the arrangement of the
papillae, the Luccal parts, and the lateral ridges.

Aegires albo-punetatus, MacFurland,

Mae Farland: l.c, p. 45.

One specimen probably from San Pedro, but not to be identified with
those in Cockerell’s Jist.  Length 10.5 millin. ; width across back 4 millim.;
across foot 2 millim. ; height in front of the branchiae 4.5 millim.  The body
slopes up to the branchiae and then downwards posteriorly. The head is
rather broad, the tail tapering ; the integuments are hard and full of spicules,
which have mostly the shape of curved rods. The colour is a pale duil
yellow, with a few dark spots scattered itregularly here and there between
tubercies. These latter are arranged in fairly symmetrical rows, but as therc
are also tubercles between the rows, the symmetry is not complete, There
seem to be three main rows on each side of the central dorsal space, which
bears two or three tubercles, and the two innermost unite in front to form
ong line hetween the rhinophores.  The third line is more o less continuous
with the frontal veil, and, as in Alder and Hancoek's plate of degires punctity-
cens, secms to mark the boundary of the dorsal surface and passes behind the
branchiae, but {also as in de. punetifurens,) there are other rows of tubercles
below it, and on the tail to the very end.

The oral veil is rather broad, rounded, and as preserved, is drawn down
to the sole of the foot. It bears many crowded tubercles arranged irregu-
lariy in 4 —5 rows. The tubercles vary in size, the larger beéing about 1.c
millim high, and are cylindrical with flattish tops, bearing a few minute in
conspicuous hispid or spiculous processes.  The rhinophores are stout,
whitish, completely retructed, and with no signs of perioliation.  The g
rhinophore pocket is surrounded by four, and the left by five tabercles, of
which the outer are the larger, Lut there are only slight traces of a common
rim connecting these tubercles.  The branchiue are small, while, tripinnate
and iear 4—5 main ramifications. Hefore cach of them stands a lare:
tubercle which Liends over the plume, without closing over it as in Notodoris
The anterior tuberele is deeply threedobed ; those at the sides four-lobed.

The intestines arc whitish, except the liver which is grey,  The central
nervous system appears to be much as in de. punefibucens as figured by Borgl.
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The buccal mass contains a circular armature of rather thick rods of various
shapes, some bent.  In thé roof .of the mouth is a single mandible, hright
yellow and roughly square in shape with a blunt triangular point on the cut-
ting edge. The hinder part of it is membranous.  The radula is colourless,
and consists of 17 rows containing 18 hamate teeth on each side. Near the
rhachis they are smaller and crowded, the hook is low and the base long.
‘They increase in size outwards up to the last but one  The outermost of all
is rather smaller.  They have a winglike process on the inncr margin,

As Aegives albo-punctatus is recorded from the Californian coast, the pre-
sent animal should probably be referved fo it, though points of difference are
not wanting, The loss of the white dots in a preserved specimen is not sur-
prising, but there are also differcnces in the shape of the oral veil and bran-
chial valves, But in nudibranchs which hear tubercles and processes these
organs exhibit gruat variation, and it would be unsafe to assume that the
arrangement found in a single specimen is specifically characteristie. It is
assumed that in saying the pleural tecth of de. albopunctatus are similar in
form, Mac Farland docs not mean to say that the inner ones are not smaller
than the rest, as is usval in the genus.

‘'he various species of Aegires are not sharply distinguished, and neither
this specimen nor the typical de. albopunctatus differ materially from Ae.
punctilucens, except in colour,

‘I'he forms hitherto described are :—

. Ae punctilucens, d’ Orbigny.
Ae, higyrdus, Hesse.
An, leuchartéi, Verany.
Ae. alho-punctetus, MacFarland.
de. willosus, Farran.

Sp e

Direna, Mac Farland, M3, nov, gen.

Though the following will probably be the first printed account of this
remarkable genus, T Jearn from Prof. Mac Yarland, who has most courteously
supplied me with much valuable information, that he has been able to pre-
pare a much fuller description based on the examination of many living
animals and preserved spocimens, It would appear that some time may
elapse Vcfore his paper iy issued, and I, therefore, publish the following notes,
which are necessarily imperfect on account of the scantiness of the malterial
at my disposal, but at the same time T preserve his generic and specific names.

The generic characters are as followes :—The animal 15 aeolidiform in
appearance and bears papillac of various sizes, sometimoes studded with knobs
and ridges, but not contuning cnidocysts ot hepatic diverncola. 1t has no
oral tentacles, but pecfoliate thinophores without sheaths, and an oral veil
without projections. The anus lies on the right side very far back  The
jaws are large and smooth.  The radula comsists of several rows of five teeth
gach ; the central tooth is small; the first lateral denticulate, the sceond
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lateral smooth with a large base and a large sickle-shaped hook. The live
is tritobed, but is wholly contained within the body cavity, and is not rami
fied. The hermaphrodite gland consists of several separaic lobes lying o
the front part of the liver.  According to MacFarland, the glans penis 1.
armed. )

In some respects, such as the structure of the frontal veil and of the hermu
phrodite gland, this animal resembles Seyllaea, and perhaps the knobs an the
papillae may represent branchiae. In others, particularly the ahsence of
rhinophore sheaths, it approaches the Aeolids, and in general appearance is
not unlike Proefonotus, But the undivided liver is remarkalile in conjunetion
with the other characters, and both the position of the anus and the dentition
are peculiar.

"The genus will probably be made the type of a new family, At present
two species are known :—

1. Dirona picta, Mac Farland, California, described below.

2, D, albolineata, Mac Farland, California. Prof. Mac Farland states
that this animal is of a beautiful, translucent grey, save for a narrow band
of pure white edging the veil, the cerata, and the caudal crest ; also a similar
line running down the stalk of cach rhinophore and meeting in the median
line. Cerata smooth, radula about 32 x 7. 1. 1. 1. I.

Dirona picta, MackFarlund.
'L vii, figs, 6—ur1.

The animal which was obtaincd at Dead Man’s Island, San Pedro,
measurcs 19 millin, in length and 7 in breadth: the height to the dorsal
surface is g millim. and to the tip of the highest papilla . The length
includes the buccal mass which is everted. The colour is whitish but the
greenish viscera can be scen through the integuments, and the back and
sides show traces of reddish brown pigmeut. The living animal is descrild
as having brown sides with rather sparse, small, yellowish spots.  From o
sketch of the dorsal markings it would appear that yellow predominated i
this region and that the brown colour was represented only by a reticulate
pattern (fgs. 6 and 7).

The animal is stontly buitt. The foot is broad and slightly expanded
in front, where it is rounded, without a groove or lateral angles. The back
is flat and minutely tuberculate. The margin is not prominent but is
marked by a line of papillac of which there are about 15 on each side and
one or two over the tml.  They are mostly minute but some are as much
as 2z millim. high. The line is generally single but double in some places.
Besides these papillae there are a humber of much larger ones ahbout 4
millim. high, many of which have become detached, so that it is difficult to
be certain what was the original arrangement, but it would appear that there
were about 5 on each side within the lin¢ of smaller papillae, aod that the
largest of all were at the end of the body. They are deciduous, somewhat
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ovate. in shape (4 millim. x 3 millim.) constricted at the base but tapering
stddenly to a pointed tip, though this feature is not visible in the drawing.
(m the inside they hear a number of small prominences, at least two rows
of ten each, connected by ridges. The structuve is not very plain but may
represent some form of branchia though this is not suggested by Cockerell's
skoteh (fig. 8).

In front of the rhinophores is an oral veil, 1-5 millim. wide at its
broadest part. It is undulated but shows no processes or distinet tentacular
prolongations.  There is no trace of tentacles near the mouth. The rhino-
phores are stout (3 millim. x 2 millim.) and deeply but somewhat irregularly
perfoliate.  They are much contracted but Iook as if they had originally
had a process or sharp peint in front. They have no sheaths and are
apparently not retractile, for though therc is a slight hollow at their bases it
laoks as if they could not be withdrawn into it. ‘The genital orifices are
about 3 millim. behind the frontal veil, inconspicuous and without folds.
‘The vent is at the extreme posterior end of the right side. Tt is very wide
but not very prominent.

'The central nervous system is yellowish and very distinctly granulated.
The eyes are large, black with a reddish lens and sot on long stalks. ‘The
cerebro-pleural ganglia show a very distinet division: in fact in the prepara-
tion the two parts arc separate, but this is perhaps not natural. The pedal
ganglia are below them and applied to the sides of the oesophagus,

The jaws are yellow, not denticulate, and apparently bear three
ridges, arising near the hinge. They scem however somewhat crumpled
and perhaps have been injured owing to the eversion of the buccal mass,
The formula of the colourless transparent radula is zz2 x 1. 1. 1. 1. 1. In
the middle of the wide niked rhachis is a small elongate central tooth (fig,
9) bearing a longish straight spine.  With the highest power, traces of onc or
two denlicles seem visible at the base of this spine in some teeth, but they
are very small.  The first lateral (fig, 10), which is a considerable distance
from the central tooth, is somewhat as in Coryphetla, hamate, with a longish
base and 6-8 distinct denticles. "The second lateral (fig. 11) has a very long
base and a large curved hook, blunt and not denticulate.

The oesophagus passes under and into the liver, which is dark arecn,
and appears superficially to be a single solid mass, but on examinaton i%
seen to be trilobed, one of the lobes heing slightly bifid.  No diverticula
or branches are visible, though there are holes in the surface of the liver
whence they might have issued.  But no diverticuln can lie deteeted in the
papillae by either sectioning or squashing,  The substance of the papillie
seems to be homogeneous and only slightly yellower in the centre than out-
side. It is certain that they do not contain 4 column of green substance
analogous to the liver.  No coidocysts could be found.  Enclosed in the
liver is a thin, membranous, almast lransparent stomach with a few internal
luinac.“This and the intestines ure full of gritty matier and niany soall
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spines, which may either rcpresent a stomachic armature or be merely the
remains of some animal which has been swallowed,  They were nol
observed in uny place to be clearly arranged on the walls of the stomach.
The liver is deeply grooved to receive the intestine which is whitish. It
runs low down at the side of the liver and turns upwards at the end of the
bady.

On the anterior surface of the liver arc seven yellowish grey lobes
which appear to constitute the hermaphrodite gland though they are so
much hardened that the structure cannot be clearly seen.  In any case they
do not form a layer over the livey, nor do they extend to the posterior part
of the bedy cavity. The genitaia are not well preserved, and, as it would
seem, not fully developed. The mucous gland is of moderate size aud the
spermatotheca appears to be elongate.  The distinct, yellowish renal syrinx
lics at the side of the intestine. _

Prof. MacFarland informs me that this species found by Mr. Cockerell
at San Pedro is common at Pacific Grove. The living animal is of a light
brown, plentifully besprinkled with fine lemon yellow spots, and with a
single pink spot al the base of each papilla.  The shape of the living
animal is represented in figure 8a.  In aleohol it becomes unnaturally high
and square and the thin expanded edge of the foot is lost Tt further
appears from Prof. Mac Farland’s notes that the glands pends 1s armed bul
not the stomach, se that the spines found by me must be part of some
animal which had been eaten, and that the undivided character of the liver
is constant in all specimens.

Janolus, Bergh,

This genus, which was created by Bergh for Janolus ausfralis obtained
by the Chullenger in the Arafura Sea, differs [rom Antiopadla " (Janus ) in
having large smooth jaws and a very wide foot with an expanded margin
Antiopella hyaling has been shown by Bergh to be referable to this wenus
and a new form is here described, so that the known species are :—

t.  Janolus australis, Bergh.
2. J. hyalinus (A & H.)
3. J. corruleopictus. n. sp.

Janolus eoeruleopictus, n. sp.
PL viii. figs. 12—16.
Found ai Dead Man’s Island, San Pedro, California.  ‘T'he notes on the
living animal say that it looked like a mass of speckled jeily, and that the
corata were very easily deciduous.  The colours are to be gathered from the

sketehes (figs. 12, 13).

1. For ihis nomenclatare (Intivpella = dnffopa = Janus} see Hoyle, Journ. of
Couchology, 1902, pr. 214
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‘Fhe single preserved specimen is stoutly built, Tt measures 7 millim
from head to tail, but this represents al least 1o millim., as the body is con
siderably bent. The height is 4 millim,, the breadth 3.5 across the back
and g ccross the foot.  The buccal mass is exserted and the anterior ¢nd of
the animal! somewhat distorted, but there appears to have been a fold over
the mouth with a distinet cylindrical tentacle on each side.  Behind this are
the rhinophores, large, stout, almost spherical, 2 illim. high, with about 15
deep perfoliations and slight cavities not amounting to pockets at their bases.
‘Between them is a crest which may be described either as two tubercles, or
one tubercle indented in the middle. The body liears at present only a
single line of minute cerata, which are evidently in the first stage of growth.
There are 25—30 on each side, and about six in front of the rhinophores.
Loose in the hottle are five stoutish conical cerata 3.5 long, with a yellow
ring below the tip.  Their outline is rather irregular but they do not bear
distinct knobs. I have seen living specimens of Anfiopella eristata at Plymouth
in a similar condition.  Inthe Janidae the cerata are very caducous and easily
lost but also easily renewed. It is probalile that the present animal in its
perfect state was covered with cerata similar to the large ones now detached.

The anal papilla is large and cop-like, medio-dorsal and lehind the
sericardium.  The genital orifices arve far back and surrounded by moderately
strong folds. The verge is exserted, very long, nearly 4 millim., conical but
sinuous, pointed but unarmed. The feot is broad, straight in front ; no notch
or groove is visible, but it was perhaps connected with the lateral expansions
of the head, though it is hard to tell from the preserved specimen, The
lateral margins of the foot are ample and vndulated. The tail is not long.

‘The buccal mass is long and rather compressed.  1ts sides are enclosed
by the yellow jaws. They are very large for the size of the animal (length 3.5,
breadth 1.7), triangular, with: a ridge down the middle of each side, and
striated. The edge is not denticulate, but presents a minutely tessellated
appearance near the hinges. The radula consists ol sixteen: rows, and the
maximum formula appears to be 16 x 27. 1. 27.  The teeth arc trangparent,
much bent and crowded, ¢specially near the rhachis. It is probable that
there is a median tooth in all the rows, but owing to the crowding and ir-
regularity of the other teeth it is often impossible to discover it.  ‘The teeth

" are stout, Jow and hamate near the centre of the rows {figs. 14, 15), and have
long bhases. Further from the rhachis they become taller, more slender with
smuller bases and more erect (fig. 16), only the outermost being again short.
On a few teeth near the thachis can be seen 3——4 small ridge-like dentacles
¢uite at the base of the hook.  The remaining tecth are smooth,

The internal organs ate not well prescrved. The alimentary tract could
not be satisfactorily traced, but as far as it could be lollowed scemed to corres-
pond with the desuriptions of Anfiopella crisiata. "The cerata contain yellowish
diverticula which bear two or three knobs or branches at the tips, where the
yellow rings are visible externally.  The hermaphrodite gland 1s Targe, and
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consists of many white follicles ; the mucous and albumen glands large ; the
spermatotheea strong and rather elongate. The central nervous system iy
very strongly granulate ; the cerehro-pleural ganglia are clongate, the pleurnd
rounder.

'Hermisenda opalescens {Coopcr).

Bergh - Explor, of Alaska, Nudibr. 1, p. 138

Cockerell is probably correct in referring to this species, a number of
specimens found at San Pedro and in regarding it as identical with the
Eolis opaleseens of Cooper from San Diego, although Bergh's specimens
from Alaska were much smaller and there were some discrepancies in
colour.

This nudibranch was found abundantly on mud flats at low tide in San
Pedre harbour on fuly 19, 1901, and attained a length of 42 millims, The
papillae were arranged in thick groups and were deciduous  The tentacles
and sole of the foot were of a beautiful opalescent blue and a stripe of the
same colour ran down the middle of the back, bifurcating anteriorly so as
to enclose an oblong arca of bright orange. Tn some individuals there was
a similar orange area in the middle of the back. Some pink internal organ
could be seen through the integunients, and there was a broad omnge stripe
on each side of the head passing backwards from the oral tentacles.  The
cerata were yellowish with bluish tips, and the hepatic diverticula varied in
colour from purplish to very pale brown, the lighter colour being the com-
mener {figs. 17, 18, 19} .

The prescrved specimens are of a uniform pinkish or violet grey 5 the
length varies from 15 to 2o millim, the breadth across the cerata at the
widest part from 7 t0 9. The external and internal characters seem to agree
with Bergh’s description, allowing for the difference of size.

The cerata are sct in four or five thick groups, of which the first and
second are somewhat raised, the others less distinctly so. ‘Fhe innermost
cerata arc largest, the outermost very small.  The foot is broad, thickened
and grooved in front, and produced into grooved tentacular angles. The
tail is long and thin, extending 5 millim. behind the cerata in large speci-
mens.  The rhinopbores bear about 2o distinct perfoliations.  In several
specimens the oral tentacles simulate perfoliation n a recwarkable manner,
but the phenomenon is apparently due to contraction as in other specimens
they are smooth and simple. .

The jaws are yellowish and bear a line of pointed denticles which are
themselves serrulare in the hinder part.  The radula consists of alout 23
vellowish teeth with 4-—6 longish, curved denticles on each side of the
central cusp. ‘These denticles are sometimes irregularly shaped or bifid.
‘The under side of the centra] cusp is Irregularly scrrulate, the serrulations,
though not always casy to see, amounting to at least ten.  Bergh mentions
that a layer of rather short sacculate glands [lled the end of the penis
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around the orilice.  1n gome of the prescnt specinietis the orgian is easerled,
and it seems clear that there are four or five rows of round glimdular
nodules at the base of the terminal portion, set ahout one third ol the way
down the wholc organ, which is very long.  The circuit is intermpted in
one part by a triangular flap of skin which itself bears nodules.

In this genus the denticles on the cdge of the jaw are themsclves
serrulate, and the contral cusp of the teeth is scrrulate on the under side,
hoth of which characters {though referring Lo somewhat minute details} wre
unique in the hitherto described Aeolidiadar,  Otherwise the Hermissonla
is closely allied to Furelina and Facalana, and and perbaps the three should
be regarded as a single genus.  The round glauds on the verge reeail those
found on the same organ in Facalana.

Spurilla, Bergh,

This genus resembles dendidiclla in its general shape and bilobed,
pectiniform teeth, but differs in having perfoliate rhinophores, though there
would scem to be a rudimentary perfoliation in some specics of deslideeliee.
Yor instance, Vayssitre states that the rhinophores of de. glauce arc “munis
d’ un sillon spiral.” Four species of Spurille are known, namely :

1. Sp. neapolitana, {Delle Chiaje). :
2. Sp. sargassicole, Bergh,

3. Sp. fnornata, Vayssiere.

4. Sy eheomosami, n, s,

Spurllla ¢hromaosoma, n. s

One specimen None Deadman's Island, Sas Pedre, where it is said to
be found on rocks Letween Gides  Acerarding te the notes on the living
animal, the body is of a rwddy colow, wills 0 iow of white marks on the
back, the cerata greenish with white 1ips, mul the oral tentacles remarkably
strong and large. It is wentioned that the ecrata are easily deciduous, and
they are almost entirely lost in the preserved specinen. It is much bent,
but would be about 15 millim. long if straightened out, stoutly built but
with a long tail. Traces of the ruddy colour can be scen in the anterior
part of the body. The anterior corners of the foot are considerabiy pro-
duced but bent downwards, I'he oral tentacles are still unusually long and
stout. The short, thick, pinkish rhinophores bear about ten oblique per-
foliations. It is not possibile to say what the arrangemcht of the cerata was.
The few that remain are very simall.

‘The buceal parts are everted, and the interior of the cavily is seen to
be covered with small tubercles, The jaws are yellow and no:denticles
could e found.  The radula consists of 19 yellow pectiniform teeth, dis-
tinctly biloled and arched, not flat.  ‘There are one or two central denticles
lower than the rest, and on each side of them from 25 to 3z long, thin

- lateral denticles, the points of which are often broken off,  No genital armaluee
was found. :
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This animal approaches very nearly Sp. neapolilana which has a similar
coloration, large oral tentacles and transversely laminated rhinophores.
The teeth, however, and the front part of the foot present differences, and
in view of the habitat the probabilities are in favour of the species heing
distinet. But the close resemllance between several Californian and
Liuropean nudibranchs is rernarkabie,

Phyllobranehopsis, nov, gen.

The specimens on which this new genus is founded are so badly pre-
served that many important characters remain uncertain. With the aid of
Mr. Cockerell’s sketch however (figs. 2o, 21) the followlng points can bhe
established. The radula is ascoglossan and closely resembles that of Her-
maeina, Trinch.; there are no jaws and no oral tentacles: the rhinophores
appear to be as in Hermaea : the margins of the back bear one or two rows
of flat leaflike appendages, as in Phyllobranchus. The digestive system
and hepatic diverticula seem to be as in Hermaea and no trace of a buccal
crop can be found, though in view of the maceration of many of the in-
ternal organs, its absence cannot be regarded as conclusively demonstrated.
The vent could not be found.

The animals offer many resemblances to Caliphylla, but differ in (1)
their stouter shape, (2) the small number of cerata, (3) the radula, (4) the
arrangement of the hepatic diverticula in the cerata, and (5) the apparent
absence of the crop. It appears best to regard them as a new genus belong-
ing to the Hermaeidae, but in many ways intermediate between that family
an the Phyllohranchidae.

Phyllobranchopsis enteromorphae, gen, and spec. nov.
Pl viii, Figs. zo—~z22.

Four specimens found on Enteromorpha in small rock pools near high
water mark or Dead Man's Island, San Pedro, July, tgor. The living
animals are described as greenish yellow, with black mottlings on the sides.
The eyes were very distinct and set on small pale patches, the head and
and neck being hlack, The animals were about 5 millim. long.

All the specimens are badly preserved and much macerated, so that it
is impossible to be certain about many of the most important external
characters. They are all greenish-white with an irregular black marbling,
distributed in varying proportions on the sides, head, tail and rhinophones,
but not on the foot ot back. The cerata are whitish and flat as in FPhyllo-
branchus with stnuous but not denticulate edges. The largest are 2 millim.
long and 1 mlflim. wide. They appear to be arranged in a single row, but
large and very small cerata are sometimes found close together and may
represent two rows.  They are casily caducous and many have fallen ofl,
Within them can be seen greyish cells, only slightly darker than the surface
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tissue arranged 1n a loosely ramified flocculent pattern.  ‘Fhey also contain
large white cells-and in some cases a few bands of purplish cells.

The foot is as broad as the body (not divided transversely) soiewhat
expanded in front and with a thickened anterior margin. It extends a little
in front of the mouth which cannot e seen ventrally.  The tuil is puinted
but not very long. No oral tentacles couid be found. The rhinophores
are injured but appear to be pointed asin” Hermaea. I'he pericardinn i
not equally prominent in all specimens, but appears 1o be oval.

The eyes are large and distinct: the ganglia of the central nervous
system are granulate, but their arrangement could not be clearly seen  'The
buccal mass is rather small, white and not striated. No sign of jaws or
ctop could be seen. ‘Fhe number of teeth in the radula {fig. z2} varies
from 35 to 56, They are arrangzd in a spiral of about 4 coils, the used
teeth retaining their position and not falling into a heap. The size in:
creases rapidly going backwards. In the largest radula there are 4 rudi
mentary teeth without a hook, 15 small, 1z moderately large, and 25 full
sized. All but the rudimentary teeth have a deep indentaticn in the back
and a spoon-shaped cavity at the end, across which runs longitudinally a
thin lamina bearing a row of numerous fine denticles. They closely re-
semble those of Hermaeing maculosa, Trinch, ‘No armature could be found
in the reproductive organs. :

C. Ermor.
DESCRIPFION OF PLATES VIL & VIII.
L. Trifonia palneri, a. Median tooth, b. fivst lateral.
2. 50 2 An ordinary lateral tooth.
3. Acanthodoris rhodoceras. Elements of labial amature.
4. g i o Half a row of the radula. a. first lateral, . £ ve-
maining laterals.
5. Doridopsis reticulata. Spicules,
6. Dirona picta. A living specimen which has howcever lost mosl of iy curala.
i . . Dorsal markings,
8. & 5 One of the cerata.
8a. 1 " Living animal, drawn by Profl. Mac Farland.
9. - 4 Median tooth. 4. from below, b. from side.
10, o . First lateral.
TE. - i Second lateral.
12. Janolus coeruleopictus.  Living animal without cerata.
I3, " o Two cerata,
14. - = Tecth near the rhachis.
15 3 " Teeth pearer the centre of the hall row.
6. - » Teeth ncarer the end of {he row.
17. Hermissenda opalescenrs.  Animal from above without cerata.
8. " i Animal from below.
1g. " 5 Two cerata.
20. Phyllobranchopis enferomorpiiae, From the side.
2L 13 " ' From above.
22, 5 “ . Radula,
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THE GENUS CATAULUS, WITH DESCRIPTIONS OF

NEW FORMS.
By E. R. SYKES, BA.

Some years ago I gave (Proc. Malac, Soc., vol. {ii, p. 66) a list of Ceylon
forms of this genus known to me,

Recently I have examined the greater portion of the specimens belonging
to this group which formed part of Hugh Nevill's collection. Several
species appeared to me undentifiable with any known form, and a few of
these have recently been described by Mr. Fulton, unfortunately without
any figures. Four new names are now propesed, and I thought it might be
of interest to bring the list of Ceylon forms that T published some seven
yC4rs ago up to date. ' Since that time the generic name has been discussed
by Dr. Kobelt and mysclf (' and a note on the anatomy has been
published by Miss Digby (%); the residue of the notes are referred to
directly in the following pages,

Insular faunas are prone to include 2 number of closely related forms
belonging to a single group and the problem of the specific value of these
forms is an cxceedingly difficult one. Until the anatomical characters of
the races of Catawulus are investigated, the decision as to whether characters
found in the shells are varietal or specific must be based on general
experience in dealing with specimens and also from a comparison of fairly
lengthy series, _

The figured specimens are in my collection.

Cataulus aureus, Pfr,

In my paper I placed . leucoohifus, (Ad. and Rve.) Sby., as a synonym.
Recently a number of specimens of the form now described as O, smithi
have been distributed under this name and 1 have therefore again investigated
the matter. T feel no doubt that my original decision was correct and that
the figure given by Sowerby—no description having ever appeared—was
taken from a specimen of . gurens, very probably one of those in the
British Muscum. It may be remarked that the name awreus does not
occur in Sowerby’s list, and the Muscum tablet has been so labelled in
fairly recent times, having previously bormn the appellation of 4 variety of
another species.  Very possibly Sowerby noticed this and perceiving it was
erroneous, he published the name Zewcochilus,

1. Thierreich, Cyclophoridae, p. 281 ; J. Malac,, Vol x, p. 2.
2. Proc. Malac, Soc,, Vol. v, p. 201, :
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- Cataulus austenianus, Benson.

Cataulus blanfordi, Dohrn,
In my view €. connectens, Fulton (). Malac., x, p. 102) is only a local
race with a yellow peristome: indeed I have specimens, which I am unable
to sever from this species, in which the usual dark red peristeme is here

white.
Cataulus congener, n. =p.

Cataulus collefti, Sykes.
Catanlus deeorus, Lenson.
Cataulus eurytrema, Pir.
Cataulus greeni, Svkes,
C.ogeeend, Sykes @ T, Malae, vil, p 30
Mr. Fulton has (J. Malac., 5, p. toz) described a var, rofiusia,
Cataulus haemastomus, fr,
A varlety occurs with a white lip.
Cataulus layardi, {Gravi Pir.
Cataulus marginatus, Pir,
Mr.Fulton has deseribed (Ann. Nat. Hist., ser. 5, vol, xiii, p. 433) a
variety crerufale. T take this opportunity of describing o remarkable varicty,
Cataulus nevilii, Sylkes.
Mr, Fulton has described (Le.) a var, faveolabris.
Cataulus nietneri, Nevill.
Two varietics, wnirolor and caperate, were recorded Ly Collett
(J. Malac., vol. vii, p. 85).
Cataulus prestoni, n. sp.
Cataulus pyramidatus, P, .
The two forms mentioned by Pfeiffer, seem 1o occur in all collections,

Cataulus rugosus, Fulion,
Calaulus rugosa, Fulton @ Ann. Nat s, ser. 7, vol. xill, p. 432,
Cataulus smithi, n:p.
Cataulus sykesi, Fulwon.
Cataulus templemani, M,
Cataulus thwaitesi, ¥i
I am unuble to clear up the relationships of this form with the shells
deseribed by Pleiffer under the names of cnwing? and duplicalus, but T
incline still to the view that all three are probably varying forms of one

specles.
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DESCRIPTIONS O THE NEW FORMS.

Cataulus smithi, n. sp.
{Fig. 1.)

Shell deeply rimate, solid, straw-yellow, the protoconch a trifle darker,
pyramidal, with the spire well raised ; the earlicr whorls smooth, and the
residue senlptured by namorous, closely set, fine longitudinal costulac ;
suture well imipressed ; whotls 8, plano-conves, the last being a littlecompressed
in front; umbilical region large, sculptured as the rest of the shell; the
wmbilical carina is large and distinet, with & second smaller one within; lip
white, continuous, sub-ciicular, stightly projecting at the base, reflected,
most noticeably so at the lower outer margin, canal large.

Alt. 26,5 ; diam. max, (of last whotl) 10.5 millim.

‘As compared with €. qureus the present shell is straw-yellow and not
goldenyellow in colour; it is much larger with flatter whotls, the mouth is
sub-circular and lacks the angle at the upper right-hand margin, &c. From
(. ausienianas the shape and colour of the mouth and lip, as also the elongate
form, will sutfice to sever it; similar variations distinguish it from the
white-lipped var. of €. heemastosia T would Jay stress cn the second carina
at the basc. ‘ _ )

The e is given as a trifling recognition of the assistance that
Mr. Ldgar Smith hus always so readily given me on any difficult point.

1. 2.
Fig. t.—Catnuiug srafthiy n.osp X 1k ¥ig. 2. —Catawins prestons, 1. $p. X 144,
Cataulus prestoni, n.sp.
(Lig. 2.)

Shell nearly related to O, aureus, but differing in the following characters,
Colour straw-yellow rather than golden-vellow ; size smaller ; whorls not so
inflated ; uwmbilical region more rounded ; lip not so produced at the base,
not so much reflected, and not so ‘winged’ at the upper right margin: canal
smaller.

Alt. 20.8 ; diam. max. {of last whor!) 8 millim.

Dedicated to Mr. Preston, in acknowledgment of his courtesy in
placing at my disposal all the specimens of Cafaubus he acquired of

Hugh Nevill's,
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Cataulus marginatus var. notata, n. var.

| | (Fig. 3.)

shell larger than the typical form ; shape more pyramidal ; whorls more
flattened ; longitudinal striation ahnost absent ; the malleation in the variety
is much stronger, especially on the last half of the last whorl, where a
second carina, above the normal one, is often present, leaving a smooth area
between them ; mouth duplex, pale flesh colour.

Alt. 17 diam, max. (last whorl} 5.5 millim.

3. 4.
Fig. 3—(afaulus marpinales Fig, 4 —Cwlauins congener,
var. aofata, . var. X o, . 5P X2,

Catanlus congener, n. sp.
(Lig. 4.)

Shell elongately pyramidal, rimate, yellow, becoming tinged with red-
brown on the earlier whorls, these latter are smogpth, while the rest of the
shell is closely, firely, longitudinally striate ; suture well impressed ; whorls
74, convex; umbilical region moderate in size, sculptured as the rest of
the shell; aperlure sub-circular ; lip white, double, the outer part well
reflected and thin at the edge, slightly produced at the right upper margin,
the inner part circular and produced ; basal canal small, the carina being
whitish.

Alt. 16,5 diam. max. (fast whorl} 6 millim.

Resembling in form a dwarl €. aurens, but separuble by énfer alin, the
shape of the outer lip, and the duplication of the lip, as also by the small
basal canal.



BIONOMICAL CONSIDERATIONS IN GASTROPOD

EVOLUTION
By ]. R. AINSWORTH DAVIS, M.A.,
Professor of Zoology in ihe Cniversity Callege of Wales, Aberystwyih,

Without pre-judging the question of Molluscan affinities, or speculating
in detail on the characters of the * Archi-Mollusc,” there seems good reason
for beheving that this was a flattened, fairly elongated, creeping iype,
unsegmented, and probably devoid of an extensive coelom.  The creeping
habit would beassociated with atendency to increased muscularity of theventral
body—'\val], while-—as 4 protective adaptation—the doisal integument would
be morte or Iess strengthened by calcarcous secretion. Whatever may have been
the exact nature of the ** prac-archi-mollusc » it almost certainly respired by
the general surface of the body, and as the gradual specialization of both
ventral and dorsal surfuces in the manner indicated must bave involved a
reduction in 1espiratory efficiency, it is easy to conceive the pari padsu
development —by  the selection of favourable variations—of dorso-lateral
folds of integument, as a means ol compensation, We are thus enabled to
construct a plausible hypothesis of the way in which the inception of two
primary  Molluscan characters-—i.e, muscular ventral body-wall and
skeletogenous dorsal  integument _naturally led to the acqguisition of a
third characteristic feature--the possession of a mantle.  'The space roofed
over by .the mantle {laps would be the mantle cavity, part of this being
destined to deepen into a drarchinl carity at a later stage in evolution,
From some such type as Lhat pattially described it is easy to derive the
Placophera (Chiton, &c.} by further specializations; and perhaps the
Aplacophora { /% oneomenin, Neomenia, Chaeloderma, &c.) may have arisen
from an earhier stage in the evolutionary history of such a type, though the
possibility of degencration must here be taken into consideration.

The lines upon which Chsfor has evolved have evidently been determined
by the habit of clinging to stones, and creeping slowly over their surface to
browse upon adhcerent algae, The comparative length of the foot suggests
that it has to do a good deal of creeping, and the observation of living
C'hitons in aquaria proves that this is actually the case. It is with the
upward transitions irom the Chiton-type that this article proposes to deal,

Those who have watched the slow progress of a Chifon, and compared
it with the relatively agile Periwinkle ( Littorina (itforea ), cannot fail to
huve realized that the more primitive animal is undoubtedly delayed in its
movements by the fact that shell, viscera, and foot, are all practically
co-extensive for the entire horizontal extent of the body. And we can
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understand the evolution of forms creeping with greater rapidity, by the
selection of varations tending to the aggrogation of the viscera away from
the muscular foot.  Hence most probably the  development of the
“visceral hump”, which plays such an important part in  Molluscan
morphology,

In some of the descendants of the Chiton-type (nat of the Chitons,
which of course have specialized along their own lines), the acquisition of a
more actively creeping habit would seem to have been associated with the
development of such a hump, postero-dorsal in pusitien, but as life beneath
stoues necessitates. a considerable amount of lethargic clinging, we may
suppose the hump to have been symmetrical and median,  Some of these
forms were also probably acquiring the widespread habit—especially anog
Gastropods — of creeping against the surface film of fairly stitl water, with
their bodics immersed, and in such forms the symmetrical disposition of the
main weight of the body, i.c. of the visceral hump, would be accentuated.
For here agun we have a variety of the clinging habit, and as the creeping
organ which supports the weight is necessarily symmetrical ahout the axis of
progression, the weight itsell must also be symmetrical. Otherwise a couple
would be brought into existence, tending to turn the animal out of the
planc in which its foot could cling. :

Other types, probably coming off nearer the root of the Mollusean
evolutionary tree, would scem to have extended their wanderings from their
first home on the under side ol stones to the floor of the spaces underneath the
boulders of the shore, aflerwards leaving the surface and ploughing their
way into the gravel, sand and mud. We may thus pictare the first beginnings
of the Pelecypoda, which have acquired theiv characteristic shape -as
is generally admitted—by a narrowing and decpening of the primitive
Melluscan body.  The burrowing Scaphopoda probably arose from the stage
in which a postero-dorsal visceral hump had already degun to develop, and
the gradual hypertrophy of the anterior musculature is readily intelligible.

We will now rcturn 1o the Chitontype in which the viscera were
colleeting into a symmetrical postero-dorsal visceral hump.  This probably
possessed n protective covering in the form of a cap-shaped shall, bevond
which the fool stretehed freely backwards, the upper surface of this posterior
extension beginning to be chitinized as a protection against the ruhbing

of the shell-edge, and presenting the first stage in the evolution of an
operculum, thongh as yet with only one of the functions of that OTEAN.
Such a typt would be able to creep with fair activity, not only under Lut
also aronnd and vpon boulders, and it would probably also make use of
surface-tension for crossing faivly still Hde-pools. A type like this nay be
imagined as  corresponding to the common stock from which boll:
Cephalopods and Gastropods have originated.  The creeping by surface-
tension  was  probably  associated  with a  certain amount  of para
chuting —when the hold of the surfice filn was lost— and in this miy very
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likely be seen the first beginning of the switnming-habit, which is now so
characteristic of Cephalopoda. The long axis of the visceral hump was
wready directed postero-dorsally away from the head, and the hody would
tend to dispose itself symmetrically about this incipient swimming-axis, in
the most convenient manner for swimming.  Extensions of the body
diverging from the axis would gradually diminish, and this enables us to
understand the disappeuarance of the foot-sole, with concomitant hypertrophy
of the ventral musculature below and around the mouth. It is very probable
that thete were lateral muscular extensions, possibly of use for parachuting,
and most likely also of sensory value.  These extensions have petsisted in
the Cephalopods as the fumnel, and in many Gastropods as epipadia.
It is interesting to observe that the “parapodia” of Ap/ysii— regarding the
morphological value of which no opinion is here expressed—are lateral
muscular flaps used both for parachuting and swimming. The main lines
of adaptation. —as regards external form—have now been briefly skeiched out
for the prototypes of the Cephalopoda, and a similar attempt will next be
made for the Gastropoda. Tt is necessary to begin by an account of the
probable general lincs of cevolution of the branchial cavity.

The blood-stream of primitive Molluscs flowed forwards in the gut-wall
to the head— the most important region— so that a deficiency of blood was
continually being created just beneath the postero-dorsal integument, Lo
which there would, therefore, naturally be an inflow from the other parts of the
body. For this reason the posterior integuinent on either side of the middle
line—in the region of the rectum and anus --eauly acquired special
respiratory value, though the present writer does not attach any particular
importance to the cxact homologizing of respiratory outgrowths in different
types. At any rate, as general width was reduced s the outcome of a more
active habit, there was a specialization of such outgrowths at the hack, and
one or two gills {ctenidia) increased in size, that pait of 1the mantle-cavity
sheltering them deepening par! passu, and hecoming a true branchial candy.

T'he anus was median and posterior, remaining so notwithstanding the
development of a branchial cavity. The incurrent Tespiratory water-sireams,
coming in on the sides bathed the ctenidia, and then coalesced into an
excurrent stream, flowing past the anus, and flushing the branchial cavity.
Whatever the exact original position of the excretory opemngs, it was at any
rate more or less posterior, and not very far from the anus. By selection of
variations these openings were gradually shifted back towards the median
plane, i.e. nearer the excurrent stream, by which thetr deleterious products
were washed away. Tt is characteristic of Cephalopods that the left side is
of predominant imporlance as regards sexual produocts, e the one gonad
whim —as in most cases--only one exists, is the feff.  The same s true for
(rastropods, where the gonad primitively expels its products through the
morphiologically left kidney, so that the excretory outlet of the gonad
possessing side, i.e. the Jofl, must have been of  predominating importanse,
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Since the branchial cavity was not very wide, the excreta would tend to
soil the gills to some extent, eéspecially in forms which came more or less put
of the water, or were left uncovered by the tide, so that the respiratory
streams —and consequently the flushing of the branchial cavity—were
temporanly suspsnded. The left side |1c1ng predominatingly excretory the gill
of that side would naturally be more soiled than its fellow, which would acquire
added importance in this way, If now the branchial cavity were shifted
even to a very small extent up the right side of the animal, the more
important right ctenidium wounld be correspondingly raised, and thus freed
to some extent from pollution. The consequent loss of symmetry would be
of no great moment to a farm creeping out of water or, generally, “over rocks
and weed. 3

An upward shiflting to the right would also be of advantage in another
way. Fora symmetrical postero-dorsal visceral hump would tend to lag
behind,- bringing the edge of the shell down on the chitinized upper surface
of the hind foot, and thus partly or completely closing the opening of the
branchial eavity. We find therelore those variations were selected which
have ultimately raised the branchial cavity up the right side to the antero-
dorsal region of the body.

The earliest Molluses undoubtedly elung to the rocks as a protection
against the wash ot the tide and the buffeting of the waves, but this became
more difficult as the evolving Gastropods began to wander actively over reefs
and boulders.  Under these circomstances the habit seems to have gradually
become more marked of retracting as rouch of the bady as possible into the
cap-hike or slightly symmetrically coiled shell. The head would be first
drawn in, to be followed by the front part of the toot, but the posterior
extension of that organ would be too long to be simply drawn in, and would
therelfotre be flexed on itself, its chitinized dorsal surface thus coming to
lie in the mouth ol the shell.  From this stage onward the gradual specializa-
tion of the chitinized area into anaperculum must necessarily have followed,
and 1t would seem that we arc justified in regarding this structure as a very
ancient one. ’

We know that the shifting of the branchial cavity profoundly modified
interna) arrangements, and greatly disturbed their original symmetry, so it is
pussible that the external symmetry was simultaneously affected.  As the
branchial cavity was shilted in a counter-clockwise direction, it is likely
enough that at least the outer whort of the slightly coiled shell acquired .
somewhat of a tilt to the left.  External symmetry, however, would probably
not be greatly modificd at this stage, as the still important clinging
and  probably——surface-tension creeping habits would militate againt large
alterations ot the kind.

The carly (xaﬂ.tmpod was attached to the capshaped shell by means of
2 muscle taking origin in the apex of the latter.  But as the branchial cavity
shifted and many of the viscera moved or twisted round with it, this muasele
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would be subjected to torsion, besides which its cfficiency would be greatly
reduced when it had to work round the considerable curves due to increase of
coiling. Atthe same time certain antero-lateral connections between the mantle
and the body-wall became of increased importance. Muscular strands running
from the shell through the mantle into the body-wall developed into pillars
going from shell to foot.  They held up the shell and visceral hump when
the animal was extended, and served as pedal retractors. The shifting
branchial cavity would need to accommodate itscll to the right moiety of
this muscular development, acquiring a position either to the left and in
front of it, or to the right of and behind it. The former arrangement is tho
one that has  actually come about, probably cither beciusc of the
still considerable importance of external symmelry, or because of the
inconvenient widih assocciated with a lateral Lranchial eavity. At all events
the branchial cavity became anterior, and was bounded on either side by a
shedl-musele, as we may now call the pillar-like structures to right and left.

In the shift of the branchial cavity round the nght side, from a postero-
ventral to an antero-dorsal position, what was at first on the right became
secondarily left, and what was primarily left acquired a position on the right.
The important right ctenidium of the primitive Gastropods thus became
shifted over to the lelt front, and most existing species possess this one only,
its fellow having disappeared. An exception to this is, however, afforded by
a few very primitive types, which bave evolved on quite special lines, as
primitive typus and survivals so often do.

The muscular pillar on the left side of branchial cavity —in its new
anterior position— would tend to obstruct the nonc too free entrance to
that cavity, just at the place where the free entry of water to the important
ctenidium was of prime necessity,  And hence this muscle has disappeared
from most Gastropods, except the Fsswreliidae, Docoglossa, flaliots, and
Scissurells. The gradual diminution of the said muscle would involve the
sagging of the hump on the left side, increasing the slight (ilt in this
direction aiready mentioned, so that the cater whorl would go back in an
almost horizontal plane, instead of a nearly vertical one.

Meanwhile the habit of retraction became moreand more accentuated,
and it was perfected by the substitution of a smgle shell-muscle taking origin
fairly far back in the shell, as against a pair of muscles attached near itz
mouth.  The evolution of the habit wus also associated with a lengthening
of the shell-cavity, ‘This of course meant extra coiling, and it the coils
remained pretty much in one plane the shell would acquire the form of x
broad flal spiral, projecting in an mconvenicnl way on “eithier side of the
animal, Tt is, therefore, intelligible that variations in the direction of & con-
ical spiral should have been selected, and why the shell of an average existing
Gastropod should te of this shape.  In it the centre of grvity s near the
median plane, and as the morphological (pre-torsional) tight side of the shell-
cavity remainy central throughout, the shell-muscle Is attached as it were Lo
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a central pillar, i.e. winds round the centre of gravity, and this effects the
greatest economy of the strain necessary for the support of the weight of the
shell and the visceral hump.

We thus at last reach the typical Gastropod with its operculum, conical
spiral shell, twisted visceral hurp, and antero-dorsal branchial cavity, and it
is this type which has spread over the shore and down into the shallow seas.
A number of primitive Gastropods, however, have managed to survive amidst
less favouralile surroundings by adapting themselves to special circumstances.
Haliotis, for example, has gone back to the old habitat on the underside of
Loulders, and this has been associated with a flattening of the shell. and con-
siderable reduction of its spiral, broadening of the right shell-muscle and the
foot, modification of the Liranchial shell-slit into a series of holes, and so on,

The Fissureliidte have also re-established themselves in a similar habitat,
and in association with the clinging habit have re-acquired bilateral symmetry,
especially as regards the shell-muscle and the well-known specializations of
the branchial cavity and ctenidia.

Pleurotomaria has migrated into deep water, where perhaps many of the
adaptations found in shollower water are also of value, though the environ-
ment is less favourable except as regards competition of other forms. Retrac-
tion also is of less importance,

Tn all these somewhat divergent types, and in the less known Seissurelin,
both ctenidia have been retained, but in Haliotis, Seissurella, and even Plew-
rotomaria, the left gill is larger than the right.  Probably the environments
of these forms are unfavourable to respiration, necessitating a maximum
respiratory surface.

The Docoglossa have specialized in relation, first to a clinging, and then
to an attached habit. In correlation with this, the paired shell-muscle has
become a horse-shoe, well suited to pull down the shell so that its entire edge
comes into contact with the subjacent rock-surface. At the same time the
viscera have been compacted, and the shell has become a conical cap, with
at most an apical trace of a median spiral.

It is possible that the Bellerophontidas may have been early but twisted
Gastropods with a median spiral, or they may have been pre-torsional forms.
The great broadening of the sheil-mouth in some of them suggests a clinging
habit, with its need for a complete cover for the animal,

Probably before the branchial cavity shifted forwards the cfficiency of
its flushing arrangements was increased by the development of a sinus in
the median posterior part of the shell and mantle, which deepened into
a slit corresponding to the opening of the.anus. This slit has shifted forwards
with the mantle cavity, and undergone well-known modifications in Haliotis
and the Fissureliidae, The slit persits hoth in Plewrotomaria and Seissurelin,

In forms possessing but one ctenidium, the jncurrent stream on the side
of the lost ctenidium has of course disappeared, and by movement of the
mote or less median anus and excretory apertures to the right, they have
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been more completely removed (rom the proximity of the left ctenidium and
its incurrent stream.  With this shift of apertures to the right, a lengthening
of the rectum, &e., has evolved part passu, so that the anus, &c., tend to move
forwards on the right side. In this improved arrangement the slit is no
longer necessary and—as it must have always been 2 week point in the
structure of the shell—has disapperred. It has also been lost in the Doco-
glossa, where a slit would undoubtedly militate against firm attachment, and
its transfer in the Fissurellidae to the po‘;tenor part of the branchial cavity
has not only minimised the reduction in the strength of the shell due to its
presence, but also promoted efficient flushing in a special way,  For it is just .
above the anus, so that the excurrent stream s as short as possible and does
not take, as in Hulietts, &c., a direction contrary to the incurrent streams
with resulting interference with the flow of both it and them. It may, how-
ever, be noted that in Huliosis a part of the excurrent stream makes its exit
form each of the series of holes into which the slit is converted—just as it
would do from the successive parts of a continuous slit—and the conversion
of the slit into 2 number of holes also prevents the shell from being too much
weakened,

In the foregoing articte my aim has simply been fo make a short pre-
liminary statement of the results to which researches on the habits of Mollusca
and the connected structural adaptations have led me.

I wish to gratefully acknowledge much kind help, and many valuable
suggestions from my friend and colleague Dr. H. J. Fleure, who has been
closely associated with me for some years in researches upon the structure
and habits of Molluscs, especially of Gastropods, and in speculations on their
phylogeny. Further articles, by one or both of us, will enter into a fuller
discussion of the subject matter of this excursus, giving further details, and
reviewing the relevant literature.

CURRENT LITERATURE.

Pilshry, H. A.—Mauual of Conchology, ser. ii, vol. xvii (pt, 68}, pp. 209—232 xi-xviii,
pls. 44—65. Philadelphia : Academy of Natural Sciences,

wWith the issue of part 68 I, Pilsbry completes ancther volume of this invaluable
monograph, and commences the seventieenth volume which is to be devoted to the
African dchalinidae.

In an interesting introduction he poinis out that {hese molluscs differ from the
Bulismulidae by the long kidney, from the Acavidae by the diverse venation of the lung,
and the d Ferenl dentition, and {rom the Helicidae chiefly by the narrow central tooth
of the radula and the structure of the shell.  Sofar no slug-like Ackalinidae are known,
but Dr. Pilsbry belives such to exist.

The African species are classified in three groups or sub-families, viz., dchatininae,
Stenogyrinae, and Cocliaxinac.

The first sub-family comprises about a dozen genera. With three exceptions
all the forms conform closely to a commeon type., Very brief particulars are then
given of the generative and other organs in the different genera, together with a key
bhascd on shell characters. Of the anatomy of the second sub-family but litile is -
known.
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SUPPLEMENT TO THE REVISION OF THE NEW
ZEALAND POLYPLACOPHORA,
WITH DESCRIPTIONS OF NEW SPECIES. (1
By HENRY SITER,
{Plale ix)
Callochiton empleurus, Hutton, sp.
Pl ix, figs. 1—4.

Shell small, clongated oval, subcarinated, slopes very slightly convex,
flesh-colour, with a squarish white patch on the posterior part of the jugal
tract.  Anterior valve {fg. 1) almost smooth, but minutely punctate;
anterior margin with square white spots at irregolar distances, and faint
traces of radiate riblets. Posterior margin with a median notch, Inter
mediate valves (fig. 2).  Central area minutely punctate, the jugum mostly
smooth, with a few transverse shallow furrows ; the pleural tracts with g---10
decp pits on each side in front of the anterior edge of the lateral areas;
these short pits beeome shorter and shallower towards the median parl
of the valve. Tateral areas raised, distinet, with well pronounced coucentiiv
Adges.  Dosterior valve (fig. 3} rather indistinetly minutely punctine,
with a subcentral muere, posterior slope slightly concave.  Gindle (g, )
with characteristic  wminute, clongated and  imbricating plossy  senle
Colour of valves fleshy, lighter and with white streaks on the jugnm, A
white squarish spot on each intermediate valve on the posterior patt ol the
juguin, and on the tail valve in front of the muero.  Interior pink, with il
sutural. laminae white. Sinus rather broad, shallow,  [utermedine vabves
with 3 slits on cach side.

‘Length 22, breadth 9 millim ; divergence 83"

Hahb, —Near Stewart Island in about 13 fath.

Type in the Colonial Museum, Wellington.

A specimen was found on oysters dredied newr Stesant Fland Ty M,
(. Cooper, of Aucklund, who most kindly jresented oo nee This, spea-
men, purtly rolled up, was used for giving some further information on this
appatently rare species. As 1 did not want (o disartienlite the only speci-
men, the number of slits in the terminal valves still remuin unknown. The
habitat of this species was hitherto unknown.

{*) Vide : Proc. Malac. Soc. Lond,, 1897, vol, ii, p. 183,
Jouan, wr Marvac., sgos, vol, xii, No. 4.
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Isehnoehiton s str.) fulvus, n. sp.
Pl. ix, figs. 5—10.

Shell (g, §) small, clongated oval, with the sides subparallel, obtusely
angled, slopes flatly convex, fulvous.  In size, outline and colour very much
like Lepifopdenrius inguinafus, Reove,  Anterior valve {(hig. 6) with a few
concentric ridges, minutely guineuncially punctate ; the anterior margin
white, the remainder uniformly fulvous, There is a slight posterior median
notch. Intermediate valves (fig 7). The whole sudfuce minutely punctate
like the anterior valve, with a few concentric ridges, which are more strongly
developed on the jateral arcas, The latter are distinctly separated from the
central area by a broadly rounded edge, and theve is no indication of radiate
riblets.  Posterior valve (ligs. 8, 9) concentrically ridgzed and quincuncially
punctate like the other valves; mucre subcentral, posterior slope slightly
concave. Girdle {fig. 10} covered with very small imbricating scales of
somewhat unequal size. Under the microscope they are seen to be flatly
convex and deeply grooved, usually four grooves on a seale.  The girdle is
mostly concentrically banded ‘with white and [ulvous, two tows of scales
ta each band. Colour varics from light to dark fulvous, the dorsal and
anterior areas being always lishter colourcd.  The anterior margin of the
head valve, the anterior and lateral marging of the intermediate valves, and
the entire margin of the tail valve have a narrow white border,  Imterior
dirty white ; sinus broad and deep, smooth.  Anterior valve with 12 slits at
unecual distances ; inlermediate valves with 1 slit on each side, posterior
tooth small ; posterior valve with 12 slits, the teeth unequal in breadth.  All
teeth are sharp and slightly prooved on the outer side.

Length 12, breadth 5 millin, ; divergence 100™

Hab—Te Onerca, Preservation Inlet and Brighten, Otago, South
Island of New Zealand.

The only New Zealand Chifon which bears a close resemblance with
this species is, as already pointed out, L. irquinatus, which however may at
once be distinguished by the longitudinally striated intermediate valves.
Dr. Torr informs me that this species also occurs in South  Australian
waters.

Plaxiphora glauea, Quoy and Gaimard, sp,
Chiton glaueus, ). and G, : Voy. de PAstrol,, Zool,, vol. iii, pag. 376.
DL ixxiv, figs, 7—11 {1335).
I have specimens, found alive, from the Chatham 1slands, collected
and kindly sent to me by Mr Tougére. ‘They agree perfectly with

Tasmanian specimens 1t seems rather curious that such a large shell
should not have been recorded before,
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Plaxiphora (s. str.} murdochi, n. sp.
Pl ix, fig. 11,

Shell rather small, oval, slightly narrowed behind, roundly angled along
the top of the valves, blackish-green, finely sculptured, intermediate valves
mucronated, girdle rather narrow, of a minutely scaly appearance and
with sparse hairlets. Anterior valve radiately cight ribbed, with five diverging
strize, which are coarser near the anterior margin, and from elongated
nodules on the posterior edges.  Intermediate valves with a lighter coloured
postericr mucro, the whole surface sculptured with fine striae ; the lateral
areas are distinctly marked off by an elevated ridge descending from the
jugum and dissolving into nuwmerous fine striae near the margins, the strize
on the lateral areas and the pleural tracts are arranged in such a way that
they radiate from the ridge like the webs from the shaft of a feather. The
posterior margin has a row of nodules on eaeh side, like the anterior valve,
Central area with diverging riblets in front of the mucro, but straight and .
parallel to the jugum on the remaining surface. Posterior valve small, very
slightly emarginate behind ; mucre terminal, slightly raised, from the
elevated postero-lateral ribs the fine riblets diverge straight in front, obliquely
on the posterior side.  Girdle has, viewed with an ordinary pocket lens, the
appearance of being minutely scaly, but a more powerful lens reveals the
fact that the whele girdle is densely and regularly pitted. Ncar some of the
sutures I found tufts of a few light eoloured bristles, and a few hairlets were
found near the margin of the girdle, but it was not easy to ind them. It
seems most likely that the whole girdle was originally densely covered with
fine, short hairlets and tufts near all the sutures, hut that they are very casily
tubbed off. Colour hlackish-green, girdle a little darker. The anterior valve
has a few concentric zigzag bands of light blue; the intermediate valves
have a number of wavy, lengitudinal blue streaks, running over the lateral
and pleural tracts ; the posterior valve has only an indistinct blue patch on
each side. Interior blig, the sutural laming white. Sinus rather narrow,
straight, the'sutural laminae broadly arched, short,  Anterior valve with 8
slits, corresponding to the external ribs, teeth strong, broadly grooved on the
outside ; intermediate valves with 1 slit on each side, corresponding with
the ribs of the lateral arcas; posterior valve with a smooth insertion plate
with a posterior median sinus, no slits,

Length 17, breadth 13 millim. ; divergence ro&”.

Hab,—Near entrance to Kawhia larbour, on rocks at half-tide.
Much exposed to very heavy scas. (K. Murdach).

Type in my collection,

With regard to the sculpture this species stands nearest to 1, biramosa
and caelota, but in both of these it is much coarser. The beantiful fine
sculpture, colour, and the curiously pitted girdle, when devoid of hairs,
separate it at once from the two,
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I have great plcasure in associating with this species the name of its
discoverer, Mr. R, Murdoch, of Wunganul, whe also kindly supplied the
drawing of the shell.

Acanthochites (Loboplax) rubiginosus, Hulton, sp,
Pl ix, figs. 12—7175.

Tonicia rubiginose, Hutton : Trans, N, Zeal. Inst, 1872, vol. iv, p. 180
{ Chiton rubiyinosus, Swains,, in coll.)

Chiton rubiginosus, Hutton : Jourmn. de Conch., 1878, vol. xxxvi, p. 39

Tondvia rubiginosa, Mutton: Man. N. Zeal, Moall, 1880, p. 114,

5 Pilsbry : Man. Conch. (1}, 1893, vol. xv, p. 107.

Acanﬂwc hifes (Loboplar) rostatus, Suter: Proc. Malac. Soc. Lond,

18gy, vol. ii, p. 104, non Adams and Angas.

Acanthochites rubiginosus, Hutton ; Index launae Novae Zealandiae, -

1504, p. 86.

Shell {fig. rz2) oblong, small, subcarinate, the whole surface granular,
mostly yellowish-pink, girdle with minute spines and sutural tufls.  Anterior
valve (fig. r3) with five nibs which are not very conspicuous, the whole
surface granulated, the granules being largest, and sometimes unequal in
shape, near the margin, and decreasing in size towards the apex of the valve,
which is slightly sinuated. Intermediate valves (fig. r3) with the jugum
sparsely longitudinally substriated ; the pleural tracts are granular; the
lateral areas, but slightly raised and not very clearly separated from the
pleural tracts, are similatly sculptured, the granules being again largest near
the margin, round or oval in shape, The valves are subcarinate, beaked
posteriorly.  Posterior valve (figs. 15, 16) small, the mucro central, with a
smooth triangular area in front, beyond which the whole surface is granular,
the granules being comparatively large.  Posterior slope concave, no signs
- of radiating ribs.  Girdle (fig. 17) thick, fleshy, beset with microscopic

white spicules ; there are sulural tufts of white spicules, 7 on each side, and
4 tufis in front of the head valve.  Colour.—This is, as | pointed out in my
former paper, variable, adult specimens showing mostly a pinkish colour,
yeltowish on the back, but voung shells sometimes have a most beautiful
colour arrangement, the granules beivg white, pink, light brown and light
blue. The jugal tractis in the intermediate and tail valves of a darker
colour, mostly reddish-brown and assuming a triangular shape. The girdle
is light fulvous with smull patches and radiate bands of whitish- )ellow
Interior white, hut the centre of the valves, head vadve excepted, s pink
coloured ; lh:, sinus is vather narrow and deep.

‘The anterior valve with g
slits, corre:;;'mmling with the ribs;

intermediate valves with o slit o cach
side, strong teeth, and a stout valve-callous; posterioy valve with a low, thick
insertion platc and 4 short shts,

The figured specimen has: Length 17, breadth r3 millim, ; divergence
103",
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Hah.—Cook Straits, Foveaux Straits, in the latter locality in about
15 fath.

Type in the Colonial Musenm, Wellington.

At the end of 1868 D, Pilsbry very kindly brought the fact under my
notice that my 4. eostalus was not the same as the Australian shell, and
that it had to be called A, rubiginosus, Hutton. Being unable to procure a
specimen of 4. eesfatuz, Mr, Etheridge, jun, Curator of the Auvstralian
Museum, Sydney, informing me that only two specimens had ever been
found, and that it was unknown to Australian collectors, I now proceed to
point out the difference of the two species from. Smith’s diagnosis in Man.
Conch.—: A, cesfatus is more elongated and narrower than 4. rubiginosus,
the respective matios being 1 2, 6and 1@ 1, 3. A, rosfatus has the lateral
areas well defined by a raised keel, which is absent in rubiginosus, The
posterior valve of costatus has six radiating ridges and the insertion plate
with 6 notches, ngainst no ridges and and 4 slits in rudiginosa. The colour
of costatus is pale brown, whist sufdginosus is sometimes  beautifully
coloured, producing quite a kaleidoscopic aspect, as Dr. Torr correctly ex-
pressed himself when I lately showed him some specimens in my collection.

Chiton quoyi, De:sh,, n. sub-sp. limosa.
Chiton aereus, Suter : Proc. Malac. Soc, Tond., 1897, vol. ii, p. 195,
non Reeve. ;

When T wrote the Revision of the New Zealand Polyplacophora in 1897
I had not seen the true €. aereus, Reove, which seems to be a very rare
species. I sent a specimen of my supposed aereus to Dr. Pilsbry in 188,
and be told me that it was only a slight form of C. quoy, not specifically
distinet, and not the true aereus. T also sent specimens to Mr. F. R, Sykes,
of London, asking him to kindly compare it with the type specimen in the
British Museum.  With his usual obliging readiness he sent me the following
information : *1f the specimen, presumaldy type, in the Brit. Mus. can be
trusted, your Chitons are not, T think, eereas: the sculpture on that species
is much stronger and coarser on e median areas, e more like that of
eanalivelatus,  The Muscum eeecns s Turger—nearly twice the size—and of
an olivaceous green.” A fow yews later I reccived some specimens of a
Chiton from Mr. Murdoch, Wanganui, which he had found near Cape
Ligmont, and these proved (o be the true (1 aerens, Reeve. It is indeed
very different from my supposed aereus, which Tnow class as a sub-specics
of € gyl Desh. Tt dilliers from the species in being smaller and narrower,

green, mostly coated with Dlackish-green.  Anterior valve with 8, posterior

valve with 15 slits, divergence about roo’, against 1zo” in the specics.
Length 2o, hreadith 12 millim,

Ifah.  ~Under stones on mud-flats in Manukan and Auckland Har

hours. ’
Type in my collection.
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Chiton gereus, Reeve.

This species belongs to what 1 will call the eanaliculatus group, having
n coarse sculpture und the central area with strong longitudinal ribs and
prooves,  Also C. stangod, Reeve and (. limans, Sykes, are to be in
cluded in this group. € aerems may at once be separated from the others
by the longitudinal furrows of the pleural tracts being rubbed off in the
middle, not unlikc those in Callochifon emplewrsus, where however they are
much shorter.

In my specimens the surface of the valves is microscopically sha-
greened, the girdle has mostly a few radiate white bands on the sides, and
the scales are faintly striate.  “There oceurs a red varicty, sometimes
yellowish-red, as in a specimen found by Miss Mestayer at Lyall Bay, ot
bright cinnabar red, as in a specimen I found in Hauraki Guif. This latter
specimen 1s also banded with white on the girdle, and the luteral arcas ol
valves 3—g5 are clouded with light black.

Hal,—Cape Lgmont, west coast of North Tsland (R. Murdoch); Lyal
Bay {Miss Mestayer) ; Hauraki Gulf (H, $.).

Chlton hutioni, Suter,

This species will be deseribed and figured in I'rans. N. Zeal. Inst,
vol. xxxviii; to be published in 1go6. This spucies also belongs to the
canaleniatus group, its usual colour is yellowish-olive, but a brick-red variety
is also met with,

Acanthoplenra (Maugeria) granulata, Gmelin, sp.
Chiton granulatus, Gmelin; Syst. Nat., 1790, vol. ili, pl. 16, p. 3205.
Avanthoplewra ( Maugerin ) granulata, Pilsbry : Man. Conch. (1), 1893,
vol. xiv, p. 229, pl. 1%
@ eorticata, Suter: Proc. Malac, Soc, Lond,
18g7, vol. ii, p. vo8, figs, 12—17 in text

At the request of Dr. Pilsbry Isent him the valves and denuded girdle
of A. corticata, Hutton, for examination, and 1 was greatly astonished on
receiving from him the following information :-— A, cortivata, Hutton, &
merely a specimen of A. gramdatus, Gmelin, of the West Indics. That
species varies a good deal, and we have valves exactly like yowrs. By using
the key on page 217 of Manual you would have brought your specimen to
that species.” That is quite true, but evenif I had found it to be 4
granwlate 1 would certamnly have doubted the correctness of my identifica
tion, for who would look for a West Indian Chiton in New Zealand ? How
ever, Dr. Pilsbry is right.  There is now a fineg, perfect spécimen in the
Colonial Museum, Wellington, which perfectly corresponds with specimens
from the West Indies kindly presented to me by Dr. Pilsbry.

Another molluse we share with the West Indies is Pecfon wmediug
Lamk., of which our P, /gficostatus, according to Hedley, is a synonym.

LR



SUTER : REVISION OF THE NEW ZEALAND POLYPLACOPHORA. 71
Onithoehiton semisculptus, Pilsbiy,
Man. Conch,, (1) 1893, vol. xiv, p. 247, pl. Iv, figs. ro—11.

Some years back Mr. H. B. Kirk (now professor of liology) after his
return from the Chatham Tslands showed me two Chitons belonging to the
genus Onithochiton, and 1 was sure I had not seen the species before  Mr.
Kirk very kindly presented them to me, and I found that they represented
the above species, whose habitat was unknown to Dr., Pilsbry. T sent him
one specimen for comparison with the type, and I was kindly informed that
my determination was correct.

One specimen is now in the Canterbury Museum, Christchurch, the
other in my collection.

EXPLANATION OF PLATE IX.

Vigs. 1—3. Callochilon exntplenrus, Hutton,  Valves endarged.

Fig, 4. . 5 i Girdle scales, x 6o,

w3 fschnochilon fulzns, Suter, Shell nat. size.

Figs, 6—o. . i i Valves enlarged.

Fig, 10. s % . Girdle scales, x 60,

I Plaxiphora murdochi, Suter.  Shell enlar ged. R, Murdoch del.
w i2 Acanihochiles yubiginosus, Hutton. Shell nat, size.

Figs. 13—16. " - W Valves enfarged,

Fig. 17.

" 3 W Part of girdle, magnified.
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A FEW NOTES FROM THE ANTIPODES.
By HENRY SUTER,

{1.) Itis not very long since I acquired Bruno Beutler’s ¢ Die Anatomie
von Paryphanta Aochstetteri, Tir,” shortly reviewed in this Journal (vol
vil, tgo1r, p. rz23).  Though over five years have passed since its pub-
lication, yet I beg to be allowed to make a few remarks which may
prove of general interest.

The author mentions that Prof. Spengel helped him considerably to
procure the necessary literature, but on examining the long list, four
pages, we find that no mention is made of Lieut.-Colenel Godwin-
Austen’s paper on the anatomy of Paryphanta hechstetter: (Proc. Mal
Soc.,, vol. i, page 5}, though it was published as far back as 1893, whilst
Beutler’s paper was issued the 24 April, 1ge1! Such an omission
is hardly excusable; does the University of Giessen not keep the
“ Zoological Record "?  There is also no mention made of Mr. Walter E.
Collinge’s paper “ On the Anatomy of certain Agnathous 1’ulmonate
Mollusks ¥ (Ann. Mag. Nat. Hist. (y), vol. viii.) which appeared in
January, 1901, nor of my short papers puplished in :8gg.  Like
Godwin-Austen, Beutler scems to have overlooked the interesting fact,
demonstrated by Collinge, that the vas deferens, joining the penis very low
down, continues, hidden by tissue, to the distal end. However, there
arises the question whether this peculiarity is a constant feature, as Beutler
gives a figure of a crosssection of the penis (fig. 49) which does not show
the vas deferens, but it is not stated from which part this section was
obtained.

The formula of the teeth of the odentophore was found by Godwin-
Austen to be 67—1—07, by Beutler 59— 1—59. the difference being perhaps
due to different ages of the animals examined The high papillac on the
interior wall of the penis, recorded by DBeutler, seem to have. escaped
Godwin-Austin’s notice. .

The specimens examined by Beutler belonged to the dark brown
variety of P. hochstetleri, as it occurs in the Takaka Valley and in the
Manawatu district, and it secms to have been overlooked by many
systematists that he bestowed thc name sbscura on this varlety,

(2} When dealing with “Clessin’s new Species of Sealaria from
New Zealand” in this Journal, 1899 (vol. vii, pag. 54}, L stated that
S, zelebord was first described by Frauenfield in ** Reise der Nowvara,
Zool, 1868”7 This however is not correct, as I found out lately aflter
the acquisition of a reprint of “Bencht iiber die von der Novara --Expedition
mitgebrachten Mollusken, von Dr. Dunker and Joh. Zelebon,” which
appeared  in “Verhandl Zool. Bot Gescll. Wien, 1860, vol xvi”
There, on page 912, is to be found the diagnosis ol Scalaria zelebort,
Dunker.  The latter is thercfore the real author of the species, and the
date of publication 1866. Why Frauenfleld put kis name after the species
in the Novara work I cannot tell.
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(3} The generic position of some of the New Zealand species of the
family Pleurolomidae, as suggested by myself, has never appeared to me to be
quite satisfactory, but the want of literature did not allow me to attempt a
better classification. Mislead by remarks in % Harris’ Cat. Tert. Moll. Austra-
lasia ® on Plawrotoma wanganuiensis and P. buchanani, Flutton, I classed
about half a dozen specics under Surcula. Fortunately the splendid
“ Hssais de Paléoconchologie Comparée par M. Cossmann” are now in
my possession, thanks to the great liberality of the author, and latcly 1
have made an attempt to classify the spacies represented in my collection
(marked with an an asterisk in the list). Being of general interest, 1
venture to publish here a synopsis.

FaM. PLEUROTOMIDAE.
SUBF. PLEUROTOMINAE.
Pleurotoma ischna, Watson, 1881,
* Drillia novae-zclandiae, Reeve, 1843,
s trailli, Hutton, 18%3.
»  buchanani, Hutt, subsp. maorum E. A. Smith, 1875.
5 amoena, E. A. Smith, 1884.
»  verrucosa, Suter, igoo.
w  (Crassispira) laevis, Hutton, 1873.
»  (Cymatosyrinx) lyallensis, Murdoch, 19053,
Spirotropis bulbacca, Watson, 1881.
Supr. CLAVATULINAE.
Surcula gypsata, Watson, 1887,
SUBF. BORSONINAE.

*

* Mitromorpha subabnormis, Suter, rgoo.

¥ 5 substirata, Suter, 1goa.

¥ W suteri, Murdoch, 1905.

* Bathytoma albula, Hutton, 1873.

* i zcalandica, E. A. Smith, 1877 (.= cheesemani, Hutton,
1878).

SUBF. MANGILIINAE,
Mangilia ula, Watson, 1881.

R

* % sinclairi, E. A. Smith, 1884.
5 goodingi, E. A, Smith, 1884.
ot dictyota, Hutton. 1885,
Mangilia, subanstialis, Suter, 1900.
2 flexicostata Suter, rgoo.
{Clathurella) nodicinecta, Suter, Tgoe.
i ' epentroma, Murdoch, 1go3,
W = i subsp. whangaroensis, Murdoch, 1905,
* Daphnella cancellata, Hutton {=lymnirfornsis, Hutton, non Kiener).
,, membranacea, Watson, 1886.
- xanthias, Watson, 1886,

4 protensa, Hutton, 188;.



ON THE HABITAT AND FOOD OF HELIX
DESERTORUM.
By THF REV. A HL CQORE, MA,,
HEap MASTER OF ALDENHAM SCHOOL.

‘Fwo recent visits to Egypt, in the winter of 1903 and 1go4, enabled
e to examine carefully the conditions under which this specics lives, and
which suggested certain interesting problenis

Helix deserforum is abundant in the neighbourhood of the Pyramids of
Ghizeh. Tt does not appear to jnhubit the cultivated district at all.  'The
ground on which the Pyramids stand is sheer desert, loose sand, stones, and
bare rock. At first sighr, not a single living plant appears, but careful
search will reveal, here and there, a few dry stubly wisps. Ncar to them, a
few desertorum may be found, but the great mass of living specimens are al
least oo or 6oo yards away, on a platean which appears uttetly destitute of
vegetable life. Here the species abounds ; the young live gregarious under
stones, which shield them from the hurning rays of the sun, while the adults
occur, for the most part, singly in the open, some attached to rock, the
majority scattered about on the open face of the smooth sand. 1 may
remark parenthetically that, at the time of my visits, which were in the
months when rain occasionally falls, the food conditions were presumably at
their optimum, and not an atom of food was to be seen. There was mo
appearance of acstivation ” or © hibernation” ; the adults were as fat as
butter, and evidently 1 prime condition.

The problem naturally suggested itself, What do the creatures feed on?
Cannibalistic tendencies are out of the question, for the radula is of the
normal type represented by H. aspersa. It occured to me that an examina-
tion of the excreta might supply some answer to the question, and accordingly
I collected a number of specimens, carefully brushing away all traces of
sand from the region of the mouth, and, on returning home, handed a
selection from their excreta to my senior science-master, Mr. J. M. Wad-
more, M.A., F.C.S,, for analysis. He reports as follows —

%7 have much pleasure in giving you the result of my examination of
the Egyptian snails’ excreta.

“Broadly speaking, the material consisted of two portions. (1) Sand,
forming about haif the total weight ; (2) a fluffy, fibrous substance. The
latter was extracted with warm dilute hydrochloric acid, in which a small
portion dissolved, but the greater part remained unaffected.

“The solution thus obtained was coloured with organic matter, the
nature of which I was unable to ascertain. 1 succeeded, however, in estab-
lishing the presence of iron and calcium, both in relatively considerable
quantity. Potassium I was unable to detect, even by means of the spectro-
scope, and though 1 should not like to say definitely that this metal is
absent, I feel sure, at any rate, that the amount must be excessively small.

“In the portion undissclved by the acid, I found unmistakable indica-
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tions of carbon, in considerable quantity ; alse nitrogen, though in smaller
amount, and, in ol probability, hydrogen. TDoubtless these elements were
originally united to form complex organic substance.

“ Conjectures us to the sources from which the snails obtained these
clements must necessarily be vague and uncertaln; from some sort of plant,
1 should fancy . The presence of carbin and hydrogen, als » the traces of
the metals iron and caleinm, all point to this; batit must be of unusual
nature, otherwise potassium ought to cccur in recognisable quantity.”

Tt is natural to conjecturc that the snail feeds on some minute form of
lichen, which it rasps off the surface of the stones.  No lichen, however, is
visible, and one would naturally expect, cven if so low a form of vegetable
life as lichen were the staple of food, to find considerable traces of potas-
sium. In reference to this, Mr. A. W. Hill, Lecturer in Dolany at the
University of Cambridge, writes to me: “There is no doubt that small
lichens contain potassium salis like all other plants. But T am not sure
whether any direct analysis has been made, T have talked to sur physiols
gical botanists, and they agree with the above remarks.” .

My friend, Mr C. T. Heycock, F.R.S, suggests the possibility that
some small alga like Nostor may be the food. ¢ Nosfor seems to be present
in very arid places ; itis invisible by day, but swells into a jelly-like ninss
when moist, say, with moming dew,”

I am inclined to think that the true solution of the problem lies in the
direction suggested by Mr. Heyeock,  Whether any chemical analysis has
as yet been made of this class of alga I am unable to say, but if snch
analysis were 10 show that potassium did not oceur, or oceurred only in
excessively small quantitics, in this alga, some advance would have been
made.  One or two polnts at least are clear.  The snail obviously swallows
sand in large yuantities.  Some of the grains evacuated approach o milli
nictre in length and breadeh,  Lis food, therefore, would seem to occur, not
on the rocks or stones, but amongst the sand itself, and this will account iy
the fact that so many specimens are found on the sand. Evidently, too, the
food must be of a nature so minute as to make it impossible to swallow it
without swallowing the sand at the same time.  Thus the method of nutri-
ton in Heliv desertorum will appear to be somewhat analagous to that of the
ordinary bivalve molluse, which nourishes itself on the minute organising
© present in the water which passes through its system,

T may add that T have sent a good series of L desertorane o the
British Museuw, and also suggested to Mr. E. A, Smith that he might like
to try over again the well-known experiment on the creature’s vitality, He
kindly consented, and 1 sent him half-a-dozen good living specimens, which
have, under his care, started in an attempt to “ heat the record ” of the
celebrated snail of 18350, which was discovered 1o be alive after it had been
fized to a tablet for [our years (Ann. Mag. Nat, Hist,, 1850 (5 2), val ¥i,
p- 68.)



ON THE ANATOMY OF ENSIS (SOLEN)
MAGNLUS, SCHUMACHER.

By H. H. BLOOMER.

By the kindness of Dr. Junsen of the Copenhagen Museum T have
been enabled to examine a specimen of E, magnus.

Ensis magnus is an elongated animal, measuring in length about six
times the measturement from the dor -l to the ventral surface at its deepest
part. Tt is larger and more massively built than K, ensix. Tt curves a
little dorsally (not quite so much as E ensix), is bilaterally symmetrical, and
is enclosed ventraliy 1y the concreseence of the edges of the mantle lobes,
with the exception of the apertures at the anteriorand posterior ends, and
a fourth aperture situated nearly at the centre of the ventrul surface (the
aperture is nearcr the posterior than the aaterior end, while in K. ensis it
lies nearer the posterior end}.

‘Yhe periostracum passes from the outside of the shell to the edges of
the mantle lobes, to which it adheres,

The pallial muscles form a deep band along the margin of the mantle
lobes, and, at the anterior end, encircle the pedal aperture through which the
foot is protruded. At the postetior end the muscles assume a more
elliptical condition, being more coalesced both dorsally and vemurally, and
form the siphon containing the afferent and efferent chambers.  ‘The ventral
portion of the proximal portion of the siphon extends more posteriorly than
in E. ensis,

The foot projects from nearly the centre of the ventral surface of the
animal, and procecds in an anterior direction. A little anterior to the foot
is the mouth, and in frant of the mouth, Is the very broad anterlor adductor
muscle.  On each side of the viscero-pedal mass are the labial palps, com-
mencing hetween, and passing posteniotly to them, are the two gills, which
continue as far as the siphon. The inner sides of the bases of the gills
are joined together from the foot for about half their distance, whereas in
F. ensis they arc not so connected.

The anus opens from the frec portion of the rectum, into the cloacal
chamber behind the posterior adductor muscle.

The siphon consists of two separate chambers, the upper one the ex-
halent, and the lower one the inhalent. The free portions of the siphonal
chambers are very short and separate from each other, Both are encircled
with a fringe of tentacles (the tentacles are not so long as in E. ensiz).

The fourth aperture is an clliptical opening which narrows very much
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on the inside edge of the mantle lobes. Around the inside of t, but near
the outer edge, is a row of tentacles ; those on one side altermating with
those on the opposite side (the tentacles are not so long as in K, ensis.)

On the inside of each mantle lobeis a groove passing dorsally from this
aperture towards the foot, and in it lie the distal portions of the lubial
palps.

‘The anterior adductor muscle is an extremety broad and shallow muscle,
decpening as it procceds posteriorly, It is connceted anteriorly with the
mantle lobes and dorsal integument, and posteriorly with the dorsal and
ventral integuinents.

‘The posterior adductor muscle is a comparati vely small muscle, curved
ventrally and flattened dorsally, It is joined anteriorly with the hifurca-
tions of the retractor pedis posterior muscle, and posteriorly with the dorsal
integument, ' :

The retractor pedis anterior muscles, as in f ensis, have long bifurca-
tions, the posterior ones passing through the liver to the valves of the shell,
and the anterior ones going some distance over the anterior adductor muscle
before adhering to the shell.

The retractor pedis posterior muscle is a thick muscle of medium
length, the bifurcations of it, which are atlached to the shell, rest against
and are connected with the posterior adductor musele.

Owing to the imperfect preservation of the inside of the animal it is
not possible to make out the internal structure in detail, but it appeared to
be very similar to E. eusis,

The gills are of the type hetcrothabdic and are also plicate, but the
plication s shallower than in . engix, while the interlamellar junctions are
longer.  The number of filaments in a plica range between 13—17.



ON THE ANATOMY OF CERTAIN SPECIES OF

SOLENIDAE.
By H. H. BLOOMER.

{Plate x.)

I am indebted to the late Professor K. von Martens of the Berlin
Museum, for the privilege of examining the specimens now deseribed which
he so kindly placed at my disposal.  When sending them he gave the
following particulars :-—

“2. Solecwrtos dombeyi, Lam. Peru, frora 'rofessor Dunker’s collection.
2, Solen eorrews, Lam. Indian sea, {from the collection of Lamare
Piegnot made about 1836.

1. Selen youkdi, Cont. Yeddo = 'Tokio, Japan, collected by Professor
Iilgendorf in 1873—706. :

Cozo Cultelfus  joeanicus, Lam. Sinpapore, collected by mysclf in
186o0—0a2,

2. Solen delergeots, Chemn. { = rerissimus, Marts,, 1863), Singapore,
collected by myself at the same time.

1. Mofen (Solena) vudrs, C. B. Adams, Panama, velv near tu S
ambiguns, Tam. from the West Indies.”

Solecurtus dombeyi, Lam.
L x, figs. 1—3.

External eharacfers—The animal curves cutwardly along the dorsal
surfare.  The length from the anterior side of the anterior adductor musele
to the posterior side of the posterior adductor musele s 51 millim, and the
depth 19.

The mantle lobes are joined toether at the anterior stde of the anterior
adduoctor muscle. Then, separately, they pass with a curve around the
anterior end, and proceed posteriorly until they reach a position 2 little
anterior to the proximal portion of the siphon, where they become con-
cresced, consequently, the pedal apekture occupies the anterior and ncarly
the whole of the ventral surface.  [aterally, and some distance anteriorly
to the posterior edge, the mantle lobes are connected o1 their inner sides
with the proximal portion of the siphon, which cnables them to contain the
free portions of the siphon when contracted, and the preater portion of
them when extended (fig. 1. P.7.P.)

In the specimens examined the free portions of the siphon are nearly
enclosed, the exbalent (fig. 1. Ko 8.) portion being contracted, and foldial
on itself, and the inhalent one (fig, . In. 8) partly Inverted, so that the
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whole of it is withdrawn into the pallia chamber. The proximal portion of
the siphon is short, but of greater depth than that of Tagelus rufus, while
the free portions, though long and muscular, are shorter and thicker than
those of the same species  Internally they show both longitudinal and fine
transverse ribbing, but externally only the transverse ribbing.

There are large siphonal retractor muscles, The [oot (fig. 1. F.)is
massive and of medium length, being longer and of a more unilorm depth
than in ¥, »ufus.

The gills reach to the proximal portion of the siphon.  The inner sides
of their bases are joined together, and divide the exhalent from the inhalent
chamber. The teeth of the shell are buried in the viscera about the centre
of the dorsal sutface.

Musewlature.—The musculus cruciformis (fig. 1, M.C)) 1s present at
the extreme ventral edge of the siphon, but it is not 5o prenounced as in
1 rufus,

i Pallial naseles.—-The muscles of the pallial edge commence at the
anterior adductor muscle as a deep band, and gradually decrease in depth
as they proceed posteriorly. The muscles of the siphon are strongly de-
veloped, and the siphonul retractor muscles, where they adhere to the valves
of the shell, present a large surface,

The anterior adductor muscle {fig. 1, 4.4.} is a broad, comparatively
long, but shallow muscle, flattened dorsally, and curved ventrally,  As in
T. rufus it is divided by the ventral integument passing through it.  The
muscle is connccted anteriorly with the mantle lobes, and posteriorly with
the dorsal and ventral integuments.

The posterior adducter muscle (fig. 1, P.4.) is more oval in shape
than that of T rufus, and is joined anteriorly by comnective tissuc with the
bifurcations of the pedis retractor posterior muscle and dorsal integument,
and posteriorly with the dorsal integument, the siphon, and the mantle
lobes.

Just below the siphon there are two transverse muscular bands—the
museulus cruciformis of Von lhering {fig. 1, M.C.), which quickly converge
and unite at the centre, the four distal cods after passing through the mantle
lobes, are attached to the valves of the shell, thereby resembling the same
muscle found in Solecwrfus strigeilatus, but more particularly that in T% rufus,
though on a very much smaller scale that the former, and in not having the
posterior portion shortened as in the latter.

il. Pedal Muscles—The museles of the foot are strongly developed, and
structurally approximate nearer to those of Pharella ¢ Cuitelius) vrientalis
than those of . rufus.

The pedis retractor anterior muscles run ventrally inside the longitu-
dinal muscles (that is, they are cxposed when viewed from the pedal cavity).

The free portions are thick and short, and pass dorsally to the shell. There
are no bifurcations,
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The pedis retractor posterior muscle (fig. 1, PR, P.) is also short and
thick. The hilurcations are short oo, and rest on lhe antero-dorsal sur-
face of the posterior adductor, where they are connected with the valves of
the shell.

There appears to be some indication of the presence of the branchial
retractor muscles as noticed in S, sfrigiliatug, but in the specimens examined

they are so indistinct that it is impossible to state definitely whether they
exist or not. '

Alimentary Qanal,

The lips {figs. 2 and 3, A.L.and P.L.) arc broad
and not very long. The oesophagus (figs 2 and 3, O¢) is short and soon
opens into the oesophageal division of the stomach (figs. 2 and 3. Oz Sk).
The latier is large and of irregular shape.  Posteriorly it is separated [rom
the cardiac (fig. 2, C. 8¢) and central {fig, 2, C.1Ly divisions by a slight
muscular ridge.  On examining the left side of the stomach {fig. 2) it will
be observed that the cardiac division, which is small, lies between the
oesophageal and pyloric (figs. 2, P.8%.) divisions, and antero-dorsally to the
central division. Further the central division is bordered dorsally by a
more muscular ridge (fig. 2, A.P.), the homologue of the muscular papilla
of Solen.  On the right side of the stomach {fig. 3) the demareation of the
cardiac division is incomplete.  The pyloric division {figs, 2 and 3, . 8¢)
is large, and posteriorly proceeds as the caecum of the crysialline style (figs.
2 and 3, €.(0) The latter is also large, and, gradually curving, traverses
anteriorly some distance along the pedal CAVILY.

‘The intestine (fig. 3. In.), as in 8. strigillatus and 7 rufus, appears as a
groove on the right anterior side of the caccum of the crystalline style, but
as far as can be made out, the projection of the muscular liver Letween
the two cavities Is greater, and consequently reducing the channel of com-
munication. At the distal end of the caecum the intestine hecomes distinet
and returns a part of the way along the dorsal surface, Leaving the caecum,
it pursues a loose folded course to the dorsal surface of the pyloric division,
then, turning posteriorly, continues as the rectum (fig. 1, R) over the
posterior adductor muscle to the exhalent siphonal chamber.

‘The liver {fig. 1, L.) lies laterally and ventrally to the stomach, but by
far the greater part is undereath it,

Nervous system—The nervous system scems to closely resemble that of
S, strigillatus.

The Gills.— As in the species of Solecurtus cxamined by Dr. Ridewond,
the lamcllae are highly plicate, vesembling more particularly those of
Solenoeurtus (Tagelus) rufus, in the interlamellar septa nising high up the
demibranch, and in possessing a blood vesscl at the apex of the plica.  'T'he
number of filaments in a plica are, however, less. It is not possible to
make out the structure in further detail as the gills are not well preserved.
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Solen eorneus, Lam.
PL x, fig. 4.

When compared with S, cagyina shows the following differences :—
The animal is not so muscular. The ventral part of the mantie lobes at
the anterior end projects more anteriorly than the dorsal part (fig. 4, W.L ), -
wherens, in S, wagéna they are not as angular  "I'he anterior adductor muscle
is ‘proportionately not so wide, the distal portion of the foot is still shorter,
and the posterior adductor muscle is much narrower, while the part of the
animal posierior 1o the posterior adductor muscle is considerably longer.
The internal structure apparently is the same,

Solen gouldt, Conr,
Pl x fig. 5.
Only one specimen of the above in the collection, which unfortunately
had been pressed ont of shape, and is in a very bad state of preservation.
Tt appears to be very similar to S rging, only differing from it in the
anterior projection of the ventral portion of the anterior part of the mantle
lobes {fig. 5, M. L3, more so than in &, eornens, Lam.

Cultellas javanicus. Lam.
Pl x, fig. 6.

There are two specimens of the above in the collection, but, owing to
their imperfect preservation, it is impossible to make out with any degrec of
certainty a great deal of the internal structure, particularly the alimentary
canal. -

The animal is slightly curved outwardly along the dorsat surface, and
inwardly along the ventral surface, the centre of the latter being a little
compressed. The anterior and posterior parts are tapered, and the ends
rounded. '

The mantle lobes are concreseed along the whole of their ventral sur-
face, so that the pedal aperture is confined altogether to the anterior end,
and there is no fourth aperture.  I'he muscles of the pallial edge form only
a shallow band, and are not strongly developed. At the posterior end is the
siphon, which likewisc is not very muscular. In its proximal part the ex-
halent {fig. 6, Er. 8) is separated from the inhalent chamber (fig. 6, /2. 8.)
by a muscular wall, having its anterior side joined to the gills. The
free portions of the siphon are very short, and encircled by a tentacular
fringe.

The foot (g, 6, &), which at the distal end is axe shaped, is long and
of a nearly uniform depth.

‘The inside edges of the bases of the gills are joined together, while the
outside edges have become disconnected with the pallial wall, as so
frequently happens in the casc of 8. vagine.

One of the chiel characteristics is the proportionately greater length of
the posterior part of the animal.
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‘The anterior adductor muscle (fig. 6, A.4.) is a somewhat oval shaped
muscle, flattened dorsally, connected anteriorly with the mantle labes,
and posteriorly with the dorsal integument, and by connective tissue with
the proximal portion of the foot,

 The posterior adductor muscle (fig. 6, P.A.y is a comparatively wide
and shallow muscle, connected antertorly with the dorsal integument and
the pedis posterior retractor muscle, and posteriorly with the dorsal integu-
ment and the siphon. T

The retractor pedis anterior muscle, which is connected with the shell,
is very short and not bifurcated, while the retractor pedis posterior muscle
(fig. 6, P.4.) is very long, with long bifurcations, which are joined to the
posterior adductor muscle and the valves of the shell.

As fur as can be made out the alimentary canal has the appearance of
consisting of a short oesophagus, large stomach with the usual divisions, and
the caecum of the ecrystalline style and the first poriion of the intestine
either  possessing  separate passages with the outside of the organs
joined together, or communicating with cach other as in S, striyillafus and
dombeyi.

Solen delerscoti, Chermn,

8, delerseoti is very short, the length being not more than three and a
half times the depth, and, Judging from the specimens examined, a much
smaller animal than 8. #egfene—though it has the appearance of leing com-
paratively largely built, with a large foot and siphon, It very closely re-
sembles 8, vagina, differing from it in the shortness of the anterior part,
particularly the anterior adductor muscle, and the grealer length of the pos-
terior part, mere especially the prosimal portion of the siphon.  The speci-
mens ar¢ not in a good state of presevation, but as far as can be scen of
the alimentary canal, the cnly noticeable point is that the cecum of the
crystalline style does not oxtend as far anterioniy along the pedal cavity.

Solen (Solena) rudis, €. B. Adams.
Pi. %, figs. 7—g.

Brlernal vharacters, —The spectmen was removed from the shell before
bemng sent to me. The animal measures 7 ¢.m. from the anterior end of
the mantle lobes to the posterior end of the posterior adductor muscle, and 21
millin. from the dorsal to the ventral surface Tt is nearly of a uniform
depth. '

The mantle loles are concresced along their ventral surface. The
pedal aperture is situated at the anterior end and docs not extend posteriotly,
either dorsally or ventrally. The periostracum is only attached (o the
mantle lolies bordering the pedal aperture.  Inside the lobes are two
muscular flaps, which close the pedal aperture when necessary.  ‘There is
no fourth aperture,

At the posterior end the mantle lobes form the proximal portion of the
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siphon (fig. 7, In. 8 & Ka. 8). The latter is of considerable length and
very muscular,  Nearly the whole of the free portion is missing. so it is not
possible to form any idea as to its length, or to say, if the exhalent portion
is separate from the inhalent one as in 8. sfrigillatus (fig. 7, Be. v, and
In. &)

The lahial palps are relatively short and wide. The gills pass pos-
teriorly from the labial palps to the posterior end of the proximal portion
of the siphen, and, on the outside of them, the bases are connected with
the lateral siphonal ridges (fig. 7, S £.), while on the inside they are joined
together as in ) sfrigillatus.

A strong muscuolar dorsal integument is present resembling that of
Solen and Ensis.

The kidneys extend slightly literally along the mantle lobes as in
S, strigillatus,

‘The foor {fig. 1, #1) is long and of nearly uniform depth, It howcver,
gradual 'y increases in width towards the distal end, near which it is almost
round, but suddenly tapers off at the extremity. i

7. Pallial museles,—Fhe muscles of the mantle lobes form a deep band
of muscles lying at right angles to the pallial edge, and are farther
strengthened by a band of longitudinal muscles along the concrosced ven-
tral part.  “The proximal portion of the siphon {fig, 7, Ee. 8. and In S is
long, the arrangement of the muscles being similar to that of 8. strigiliatus,
viz,, large longitudinal muscles, covered intemnally by a nscular lining, and
cxlernaliy by the muscular integument,

Anteriorly the longitudinal muscles converge to form the siphonal
retra- lor muscles, but they do not present nearly so large a surface where
they adheve to the shell ag in N steigdfiatus. DBetween the proximal portion
of the siphon and that representing the free portion are two muscular flaps
or valves.  I'his applics to the exhalent as will as (o the inhalent chamber.

‘The anterior adducter muscle (g 7, 4.4 ) is a broad and deep muscle,
flattened dorsally, and curved ventrally. Tt is joined anteriorly with the
dorsal integument and mantle lobes, and posteriorly with the ventral integu-
ment.  The posterior adductor muscle (fig. 7, P.A) is similar to the
anterior adductor muscle, but is not so deep. It is joined anteriorly with
the retractor pedis pos'erior muscle and the doisal integument, and pos-
teriorly with the siphon, the mantle lobes, and the dorsal integument

4. Pededd wuseles.— T'he longitudinal museles of the foot are strongly
developed and interspersed with a great number of transverse ones, the latter,
however, are not so numerous as in 8, strigillalus, but more so than in
Safen.,

‘The [ree pertions of the retractor pedis anterior muscles (g, 7, PRA)
are short and large  When the muscle reaches the fool it spreads out ven-
trally, and passes between the longitudinal pedal muscles, and the pedal
integument,
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The pedis retractor posierior muscle {fig. 7, P.R, I’} is shorl and bifur-
cated at the free end.  The bifurcations Pass over the anterior part of the
posterior adductor muscle.  The muscle on reaching the foot continues as
thie longitudinal pedal muscles.

Alimentary Canal.—The lips (figs. 8 and g, 4.7, and 2, L.}, formed by
the Jabial palps, are comparatively wide and project anteriorly.

The oesophagus (fig. 8 and 4, U2 ) is of medjum length, procecds pos. -
teriorly, and opens into the oesophageal part of the stomach, ‘The
oesophageal division (figs, 8 and g, Oe. $%.) 1s long and narrow, and dorsally
is almost completely separated from the cardiac division by a thick muscular
tissue (figs. 8 and g, Oe. C.R.) passing vight across the stomach, while on
the left side, at the posterior end, is the central division fig, 8, .1).). The
cardiac division (figs. 8 and 9, C. M) lisg dorsally to the oesophageal one,
and on the left side is separated lrom the pyloric division by the ridge of the
central division and another ridge proceeding dorsally from the muscular
papilla {fig. 8, M P). On the right side of the stomach of the specimen
examined the separation of the cesophageal, cardiac, and pyloric divisions
from each other is not so clearly defined.  The pylorie division {figs. 8 & g,
P52} atits posterior end, continues as the caccum of the cystalling style,
(figs. 8 and g, C.C%). It is large and long, passing with a large curve, first
ventrally, then anteriorly, and terminating near the dorsal sarface of the
pedal cavity.

The intestine (fig. 7, In ) leaves the Pyloric division slightly to the right
of the anterior side of the cecum of the crystalline style. It forms a large
number of folds ventrally to the stomach, and, in a2 more or less folded
condition, passes along the dorsal surface of the caccum, returning along
its ventral sutface, then, taking a large curve goes to the dorsal side of the
pyloric division, makes on it a large luap, and, turning posteriorly, proceeds
as the rectum (fig. 7, 8) It terminates at the posterior side of the posterior
adductor muscle with a bilobed anus ifig. 7, 4.).

The liver (fig. 7, L.) liescloscly to the stomach extending down the sides
and along the greater porticn of oesophagug, but the mass of it is under-
. neath the stomach. The krge bile-duct enters the central division, and
the smaller one on the vental surfice of the oesophageal division, under
the muscular ridge separating it from the cardiac division,

Nervous system.—The cerebro-pleural ganglia are situated close to the
ventral integument, laterally © the mouth. They are Jolned ta each other by
a commissure running just in front of the mouth. Anteriorly each ganglion
gives rise to anly one antericr pallial nerve, which passes along the ventral
integument, then under the anterior adductor muscle to  the mantle
labe.  Posteriorly the ganglon gives off the cerebro-pedal and cerebro-
visceral connectives, the latter passes between the viscers and the pedal
integument to the retractor Jedis posterior mnscle, penetrates its wall, and,
emerging, goes along the ventral surface to a viscero-parietal ganglion,
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The viscero-parietal ganglia are sitnated anteriorly to the posterior
adductor muscle, and belween the lifurcitions of the retractor pudis
posterior muscle.  The branchial nerves run laterally direct to the uills,
Each ganglion apparently gives rise to one posterior pallial nerve, which
passes along the ventral surface of the posterior adductor muscle to the
proximal portion of the siphon. There do not seem to be so many Jarge
branches as in N shigillatus. 1t is not possii le to make out the pedal
ganglia or the circumpallial nerves.

Ctrcvlatory systesm.—~The beart is situated over the protractor pedis
pusterior muscle, more posteriorly than in S, striillatus.

On the structure of the gills of *oelen Ridewood states that *in the five
species of Solen examined the lamellac are heterorhabdic and plicate, the
plication being shallower in Solen orienfalis than in the others. The numbers
of filaments in 4 plica arc neatly the same in the twe demibranchs and run
approximately 26 in Solen saging 17 in ‘olen ersiz, 12 in Solen jonesi, 22 in
Solen {Solena) rudis and 16 in olen ( Phareller) orientalis. In Solen rudiy
alternate interlamellar septa fail to reach more than half-way up the demi.
branch, but in all the other four species nise high.”

EXPLANATION OF PLATE X.

Fig. 1. Solecurfus donrbeyi, Lam, View from the righl side, showing the alimenl-
ary canal, &c. Nalural size.

[Fig, 2. " " Longitudinal section of the stomnach shiowing
internal structore of the left side. ¢ 13,

Kig. 3 " " Lougitudinal section of the stomach, showing
internal structure of the right side.  x 14,

Vig. 4. Svlen cormens, Lam. Ligicroal view of the anlevior end of the right
mantic lobe,

Fig. 5. Solen gonidi, Conr. Exterml view of the anterior end of the righi
mantle lobe.

Fig. 6. Cruliclins jairanicns, Lam, View from the right side, showing (he alimen-

tiry canmal, &ec,  Natural size.
Fig. 7. Solen (Solewa ) ruidis, C. B Adums View {rom fthe right side, showing {he
alimentary canal, &c. Natural size.

Fig. &, " - Longitudinal section of the stomach, showing
: inlernal structure of the left side,  » 2.
i g, i ' Longitudinal section of the stomach, shiow iy

internal sbiuctore of the vight side.  ~ 2,
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REFERENCE LETTERS.

Anus.

Anterior adductor muscle,

Anterior or upper lip.

Caecum of crystalline slyle,

Central division of the stomach.

Cardiac division ot the stomach.

Proximal portion of the exhalent
siphonal chiunber.

Representing the part present of
the free portion of the exhalent
siphonal chacber,

Foot.

Intesline.

Proximal portion of the iubalent
siphonal chamber,

Representing the part present of
the free porticn of the inhalent
siphnnal chamber.

Liver.

Mouth,

M.P.

e,

Portion of muscular ridge repre-
senting the muscular papilla of
Solfen and Ensis,

Oesuphagus,

Qe. C.R. Muscular ridge scarating the

the. 5L

PA,

PR

P.L.
P st
R,
SR

St

r.PAL

V.

ocosphageal from the cardiac
division of the stanach,

Oucsophageal  division  of  ihe
stotach,

Posterior adductor muscle.

Retractor pedis posterior muscle.

Posterior or lower Hp,

Pyloric division of the stomach.

Rectoin,

Ridge dividing the intudent from
the exhalent chaunber of the prox-
imal portion of the siphon,

Stomach.

Transverse pedal muscles.

Yentricle.



ANATOMY OF VARIOUS SPEOIES OF SOLENIDAE:
ADDENDA ET CORRIGENDA.
By H. H. BLOOMER.

Journ. Malac,, igor, Vol. viii, page 37, line 1, for “its widest par,”

read “its deepest part.”
~ Line 24, for “siphonal chambers are short,” read * siphonal chanibers
are vgry short.”

Line 25, “and at the distal end of each chamber are two flaps forming
the valve.,” "This applies more particularly to 8. vaging (marginatus ) as these
valves are not at all pronounced in E. ensis and . stliqua,

Page 38, line 36, for *a circular growth ” read “ an elliptical growth,”

Line 3g, for *“the circular muscular arrangement” read * the elliptical
muscular arrangement,”

Page 40, line 41, “and pass underneath instead of over the longitudinal
muscles "—that is, viewed from the pedal cavity ; actually, they pass between
the longitudinal muscles and the pedal integument.

DPuge %, paragraphs 2 and 3, for * viscero-parietal ganglion” read
“ yiscero-parietal ganglia ¥ in all three cases. _

Journ, Malac., 1902, Vol. TX, page 134, line 25, * and pass underncath
instead of over the longtitudinal muscles.” This means, as viewed from the
pedal cavity, correcting speaking, they pass between the longitudinal muscles
and the pedal integument.

Page 135, line 4, for *“distal ” read * proximal.”

Journ, Malac., 1903, Vol. x, page 31, line 10, for “ and proceed posteri-
orly” read “and on the dorsal surface proceed posteriorly,”

Line 24, for *“tentacular ™ read “ crenulated.”

Page 32, linc 6, for “pass round the anterior end,” read “ pass from
the darsal surface around the anterior end.”

Line 24. after S, marginatus, add, * that is, as viewed from the pedal
cavity, but correctly described should be, between the longitudinal muscles
and the pedal integument.”

Line 25, for “retractor pedis posterior muscles are longer,” read
¢ retractor pedis posterior muscle 1s longer.”

Page 33, line 26, for “wide” read “deep” and for *width ” read
“ depth.”

Page 34, line 27, for * width ” read ** depth.”

Page 34, lines 28 to 31, It was after writing this sentence that T saw
the article by Prof. H. Von lhering {The Musculus cruciformis of the
Ovder l'ellinacea ®), and this muscle is evidently a modified (orm of his
musculus cruciforinis,

* Proc. Acad. Nat, Se l‘l-ailad., 1gon, pp. 480 —481, 2 figs.
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Page 35, line 33, for “over the inner longitudinal muscles ” read
“inside the invner longitudinal muscles.” They are thus exposed when
viewed from the centre of the foot,

Page 37, line 34, for “it apparently altogether disappears” read
“ they apparently altogether disappear.”

Line 37, for * the gland " read * a gland.”

Page 40, In explanation for ‘5.R.” read “ siphon ” for * stomach.”

Page 41, line 18, after longitudinal muscles ” add * that is, between the
longitudinal muscles and the pedal integument.”

Page 42, line 5, after “longitudinal ones” add * that is, between the
longitudinal muscles and the pedal integument.”

Page 42, line 32, for (€. magnus) rcad {5, laeteus, Speng).

Page 113, line 29, for “ over instead of under the longitudinal pedal
muscles” read *“inside instead of outside the longitudinal pedal muscles.”
This also applies to the pedis retractor anterior muscles on page 119, line
14.

Page 118, line 21, add “ The free portions are transversely finely
ribbed, both internally and externally, and infcrnally they also show fine
longitudinal ribbing,

Page 118. Respecting the description of the musculus cruciformis,
ancther closer examination proves it to be a diminished example of the one
present in N sfrigdllatus und similar to the one found in 5. dombeyi, with
the posterior portions of it very much shortened.




8p

NOTE.

Limnaea parva.—I observe that Caziot, in his recent {1903} account ol ihe
mollusca of Corsica, has propused Limaaca parva as a new name for I, parvila,
Locard, precccupied. There is, hawever, a much earlier L. parvae, Lea, found in
Americg,-and just now re-established by Mr. ¥. C, Baker as a valid species. The
European species, if considired valid, must have another name.

T. D. A, COCKERELL,

CURRENT LITERATURE.

Tconographia. Molluscorum Fossilium in tellnre ‘Tertinia Hungariae, Croatiae,
Slavonlac, Dalmatiae, Bosniae, Herzevegouviue, Serbinc, c Bulgariae inventorum.
Ldidit 5, Brasina. . . . Atlas {xxx labuliirum . . . volumen), 49, Agram, 1902, .

When Dr. C, L, F. Sandberger was publishing hetween 1870 and 1875 his monu-
mental work * Dig Tand-und Stsswasser-Conchylien der Vorwelt,” the Terliary Leds
of soulh-castern Eorope were practically unexplored and theic fossil conchology
unknown. Since then, almost entirely thanks to Prof, Brusina, a wonderiul assem-
blage of fossil shells from that district bas been revealed to students,

Anony the more important of Prof. Brusina's works is the one of which the
alternative title in French reads ; © Matériaux pour la faune malacologique néagine
de ia Dalmatic, de la Croatie,” &c.

* Thiswas published in 1897 by the Jugoslavenska Akadewija znanosii i umjetuosti
at Agram, It confained 21 plates accompanied by short letterpress descriptions of
the species figured,

The present work is considered by the author as the second part of that publica-
cation. I consists of 30 plates accompanied simply by explanalions of the figures,
while for descriptions the studeni is referred 1o the anthor's previous publications.
This is anfortunate, for the lack of descriptions detracts considerably from the value of
the back, bul, as {he author explains in his preface, * Qmnis vicibus contendam, ut
primo quoque tetnpore conchyliorum descriptionem conficlam, sed exsisiit quaestio
subdifficilis, num subsidia ad librum divalgandum mibi parare possim.” Meantime
here are these magnificent plales which cannot fail to be of the utmost interest and
usc to all interested in the study of conchology, who have it in their power to assist in
the solution of the ¥ questio sabdifficilis** by their “ subsidia.”

Among lhe most interesting forms figured are various species of the happily-
named Orygoceras, which was discovered and named by Prof, Brusina in 1882,
These small shells occur in marls associated with numerous examples of species of
Metanopsis, and are characteristic of the upper Tertiaries of South-eastern Europe.
* Their exacl affinitics are unknown and almost unssrmiseable. Brusina placesthemin a
family by themselves nexl Lo the Offaidace and to Valencicnnesia, to which genus despite
the very opposite form of the sheil he considers it related. Fischer, on the other
hand, in his *Manuel” places them doubbivily with the Valvatidse. Neither
positien can be substantiated.

Another abundant {orm Lypical of the region is Congeria, which is represented by
many specics, as also is the betfer-known Dreissensia. The latter evidently had its
home in this region and spread thence westwards reaching the British area in holo-

cene times, beinyg fotund fossil at Clifton Hampden, while Congeria appears never fo
have roamed far,
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‘Limnocardinm, represented at the present day in the Caspian by the subgenera
Didacna snd Monodacia was an abondant form in earlier times, and in some instanees
came very near to Cardizom in external form,

Many species of Lo are hkewise fgured, and these exhibit a remarkable
diversity of shape, recalting the Novth-American cxamples ol the presenlday.

In couneclion with the theory held by some that the river of the Kasl African
great rilt valley Lad its o1igin in south-eastern Europe, it is interesting to note how
same of the species of the Melanopsis group here depicted call to mind shells from the
dreat African lakes, '

It isto bs hoped thal the eminent anthor wav ultimately sce his way to combining
all his scattered observations into one single volmane that shall serve as 2 complement
to Smdberger’s moncgraph already cited above.

B. B, Wounwakb.,
Reynell, Alexander.—Some aceount of the Anatomy of Cassidaria rugosa {Linn.),
Proc. Malac, Soe. Londo. sgo3, vol. vi, pp. 202—a208, pl. xv, and higs, 2—1, 8, g,

in text.

Mr. Reynell has given an excellent, though all loo bricf account of the anatony of
this molluse.  The reproduction of the figures, however, are unworthy of the publtea-
tion and the paper,

Eliot, €. —The Nudibranchiatt of the Scottish National Antwetic Expedition.  Trans,
Roy. Soc. Edinb., 1903, vol. xii, pp, 319—532, figs. 1—20.
Sykes, E. R.—Note ou the lype of Gennclania, Picitfer, with the descriptions of a
new species.  Proc. Malae. Soc. Lond,, 1go3, vol. vi, pp. 233, 226, figs. 1, 2.
Sykes, E. R.—On threc species of Dyakia from Western Sumatra,  Ihid., pp. 227, 228
fige, 1, 2.

Sykes, E. R —Zoalogical Record, 1924, vol. li. Div. vii. Mollusca. London 1903,
pp. I—2

Suter, H.—Report on the Moltusca collected by Messrs, Keith, Lucas & G. L. Hodgkin,
in Six Lakes in New Zealand. Traus. N.Z. Inst, 1904 [1905], vol. xxxvii, pp.
223257, igs 110,

The new species ete., are Diplodon menziesi, Gray, n. sub-sp. ticasi, and Corneo-
cyclas hodghig.

Suter, H,—The first discovercd New Zealand Guadlachia.  Ihid, p. 2358

(r. neozelanicn, n. sp.

Suter, H.-—Revision of the New Zealand species of the Genus Polamapyrgus, with
descriptions of a new species.  Ibid , pp, 259—267.1 fig,

The new species is P, subierraneus, ‘The specimen was obtained by pumping
witer {rom a well 48 ft. deep.

Suter. H.—Revisinn of the New Zealwd species of the Genus Tsrdora, with descrip-
tion of a new sub-species.  1bid., pp. 267 —276, tigs. 1 - 8.

I livata, I Woods, sub-sp. conferfa, nov. i

Sim-oth, H.—Versuch einer neuen Deatunyg der Bellerophoutiden, SE. Naturl,
Gessel, Leipzig, 1903 = 1904, prr 1—0,

Simeoth, H. —Ueher den Ursprang dzr Ciphalapoadan, Compt rend, Ge Congrés int.,
Zool, Berne 1904, 1005, pp. 336—339, T Taf,

Simroth, H.—Zur Natur-und Entslehungsgeschichte der Siidalpen.  Ibil, pp.
588—

Baker, F. C.—Nolcs on the Genitalia of Lyminpea,  Awmr. Nat, 1903, pp. 60567y, -
figs, 1—11,

Burnup, H. C.—Duscriptions of «ix new species of Land Shells rom South Africa.
Proc, Matac, Soc. Lond,, 1905, vol. vi, pp. 302304, pl, xv1.
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EDITOR'S NOTES.

Phe present number completes the twelfth volume of this
Journal, and will be the last,

‘I regret that I am no longer able to devote the time
necessary to editing il publishing the same, and, after very
careful consideralion, | have decided to cease the publication,

1 thank all those walaeologists, in different parts of the
world, who liave reqguested me to re-consider this decision, but
[ think it hetter to devole the time hitherto spent npon the
Journal, to my waik on the Shigs and Shig-like Molluses.

To my co-editors (espeeially Mr, 12, R. 8Svkes), contributors,
and subscribers, | offer my sincere thanks for the continued
and hearty support they have given me, and 1 trust that [ may

still, and for many years to come, retamnr the honour of their
friendship,
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new species of Diploming-
thra froam Ceylon,”' v
Pyramidella (:efacopyramisy vey-
fanica, n. sp. {figa.)
Pyramideiia (Aelacoprramis) suo-
LISSI, D s (M)
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Pyramidelle Idaeofn-'rmm's)
svkest, n, sp, (g,

Pyramideita (Mor mnhz} fmmn’n‘
n. sp. (g .

P\nmrm‘c!m (Omi‘hf)
wospn (g Y,

Pyrauddetia (Oscilla) w.‘mi hmm
n. sp. ((g.)

0 ir(rb."ff.n‘

Iz

Retusa seremdibensis, noosp, (0E.)

Rissorng delicatula, v sp, (lgs}

Rissointa oseilans, n, sp, {figs.)

Rissofna pellucida, n, ap, (0} ...

Rissoina (Movehiclta} Taunkacnsis,
. sp. ()

Rissoina {R:\suima} fr.irm\f(rhl 1.
sp. (fig.)

: 5.

Secarlaria selebori.  Note on

Sitala pudica, n.sp. (ngs.) :

Smith, Edgar A.—*“XNoweonthree
species of Pelecypods.”™ ...

Solecurtus dombeyi, Lam,  Ali-
mentary canal. =

Selecuvins dombeyi, Lan.

Exter-

nal charuacters,
Solecurins dombery, I,.im " Gills.
Soteenrtas dombeyi, Lam. Muscu-
lature
Solen delerscoli, Lllcmn Exter-

nal characters, :
Solen {Solena) rudis, C. B. Adams,
Alimentary canal.
Sofen {Solena) rudis, C. ]5 Adams.
Circulatory system,

PAGE.
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8.

Sofew{Selena) riedis, C. B. Adams.
External charncters,

Solen (Solenayrindis, C, 3. Adams,
Musculature,

Solen{Solena)rudis, C. B. Add.lll&.
Nervous system.

Spurilla chyomosoma, u. sp. ..

Strophocheilns  (Bornsy  rigosns,
n .

S!rof)hmhu!u\ (me) sewiimal-
leatus, u. sp. (Ag.).,.

Strophochcilus {Borusy i'ﬂ‘ma’n‘:\
. sp, (A )

Suter, Henry,—* I)s,su iplion 01
a new Flonsnnting frem
New Zealand,” N
we—t Supplemncut to  the
Revision of the New Zea-
land Polyplacophora, with
d-.,:.uiptions ol new spe-
cles.

YA I'e\v Totes from tht.,
Antipodes.”

Sykes, L. R. HThe” Genus
Cetlernlos, with de%upuons
of tew forms.

T.

Thalassia cookénsis, . sp. (figs.)
Thalassia cryiechida, n. sp, (kgs.)
Torstating  fennisfriate, n. sp.
{fgs.)
Trochonanisia uh,\f‘ n. sp (ﬁm,}
Furbonilia cocni, n. sp, {Gg) ..
Turbonilla sindiu, n. sp. (hgs.)
Turbonilla {’J puna.{,p\ n. sp.
{fig.} .. i s
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