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TULIDAE OF TONGA AND RELATED FORMS
By
Hexry A, PILSIESRY anp C. MonTacur CookE, Jr.

INTRODUC ‘ION

snails of the family Partulidae are distributed so widely
a and Melanesia that they oier excellent clues for trag
ities and lineage 'of the insula‘ faunas. The receipt of {
ideration of the filiations of the Tongan Partulidae. N
sviously known from these islands.
ionships in the Partulidae can only be determined apprg
t present for thé reason that the family has been classi
¢ basis of shell 1characters, hich are not fundamental
b phylogeny. Hitherto the anatomy has been worked
a few Society Islands speciesT referable to the subgenus
By utilizing abundant material recently received at Bery
p Museum it has been possible to overcome this handig
s Tongan species are concerned, by studies of the anatq

es of the neighboring Samoa$ and Fijian islands, toget

ne further information of the
chief anatomic differentiation
ructure of the penis, which is r
which we are now recognizing
e pallial complex we have not
the genera. The shape and le
ulidae, but the variations do

significance in the material w
sither maculate or plain in som
sely marbled with black, and §

jaw and teeth seem to be ver
No significant - differentiatio
ies belonging to Partula sensu
moana, Eua, and Marianella it
emper, Thiele, and Pilsbry ang

Society Islands species.
of the family appears to
emarkably varied in the sev
as genera.
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ngth of the kidney vary am
not appear to have more t
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\
DESCRIPTION ;OF TONGAN SPECIES

|
Genus EUA, new genus

Fua is pronounced in three|syllables, the stress on the pen
The shell is globose-conic or oblong-conic, of a few (44
derately to very widely umbilicate, spirally striate, not gl
known species are dextral. | The short penis contains a fleg
ong as the cavity, adnate along one side, its free edge folq
e retractor muscle and th‘e vas deferens are terminal,

erens passing directly forward to the base of the pen

rmatheca is of medium lenéth. The posterior prostate g

o, teeth, and jaw are as i‘n Partula. Type, Eua globd
cies. Distribution, Tonga and Samoa.
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Ficurg 1.—FEua gl?bosa, new species, enlarged.

The typical subgenus of Eua is characterized by the ¢
ic, widely umbilicate shell,%which is strongly striate spiy
nicolored. |

|

1 globosa, new species (ﬁgsj. 1, 2, 3, a-C).

The shell is globose-conic, brpadly umbilicate, moderately thin
buff (between cream and cartridge-buff), nearly lusterless. Th
whorls is short, terminating in an obtuse apex with a rather deq
whorls are strongly convex, the last ample, globose. The umbili
dly in the last whorl but is quite narrow in those preceding. Scy
e spiral lines weak on the first|whorl (where they are generally
in adult shells), very deeply engraved on the rest of the embryd
s whorls. They become coarser on the post-embryonic whorls, a
r half of the last whorl have the appearance of coarse but very w
s; below the periphery they are irregular, smaller, subobsolete
cely discernible. These spirals jare crossed by very fine, irregular

axiall striae on the spire and low wrinkles on the last whorl. The aj
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Pilsbry and Cooke—Partulidae

ortly ovate, white. The white peristome is expanded, slightly t}

in. The columellar margin is built forward, and joined to the ¢
vy a short, white parietal callus.
Length Diameter Length, aperture
22.3 mm 200 m 13.5 mm
22.0 mm 19.5m 13.3 mm
21.6 mm 19.8 m 13.2 mm

Mus.)
the isla

miles wide, and attains a maximum ¢levation of g6o feet. As
scribed by J. Edward Hoffmeister (B. P. Bishop Mus., Bull

1932),
late Ter
able ared
The
Sole un
late, the
The tail
The
small bqg
anocther
whorls 1
The
outer w
many of
(outline
ing to th
teriorly,
with latg
backwar
the trian
The
closely ¢
Partulid
deferens
lar. TH
much di
tissue p
whorls,

nd no. 162130 (Acad. Nat. Sci. Phila.), A. Powell. K
at the southernmost end of [Tonga, is 1274 miles long,

is composed of a nucleus of volcanic material on wh
tiary limestone has been deposited, but there are consid
s of Focene limestone and of volcanic rocks.
foot (in alcohol) of E. globosa is a uniform gray co
ivided. Upper surface is rather coarsely and deeply ret
warts polygonal to oval, those along the foot edge lengther
is depressed.
mantle is wide, broadly reflected all around. There is a v
iy lobe behind the pneumostome, and the weak trace
before it. Within the shell|the mantle lining the up
5 largely white.
lung (fig. 2, ¢) is rather short and wide, the transpar

aque silvery spots or ragged |patches of minute white ¢
1 in the figure). No venation|is visible except the vein l¢
e heart, which is faintly seen. | The kidney is triangular p
with an equally long extension forward, simulating a ure

1 from the orifice. The pericardium is equal in length
gular portion of the kidney.
reproductive organs (fig. 3, a-c). The spermoviduct
onvoluted as usual. A talon appears to be wanting as in
ae. The prostate gland is short and posterior. The
adheres closely to the uterus, where it is wide but not glan|
e uterine part of the oviduct| is, in the individual figuy
stended over two embryos, the walls there being as thin
wper.  The largest embryo has a shell 7 mm long, of
with narrow umbilical perfotlation. The vagina has m

11l more or less profusely maculate with black and hav

ral orifice at the end. There|is no ridge or thread runmnji

ick-

uter

i, Eua, altitude 300 feet, cotypes no. 115426 (B. P. Bishop

ua,
4z
de-
96,
ich
ler-

lor.

red.
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ar walls, ribbed within. 'The spermatheca is oblong, with
t of medium length, the whole 13.5 mm long. The penis
5 mm), wide, with the vas deferens and the retractos
erted together at one side of the blunt end. The ret
erted posteriorly on the lung floor and is 7 mm long. ]

Ficury, 2.—FEua globosa, new species: a, central, lateral, and
lh; b, contour of transverse row|of teeth; ¢, pallial organs; d, outlj
nervous system; e, jaw.
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RE 3.—Reproductive organs. a-c,
eproduction from above; b, penis
of penis. d-f, Eua gebring (Goul
e; ¢, penis opened ;(diagrammatic
Cocoke and Crampton: g, anterio
ct. I, Partula lirata Mousson: 1,
ovisperm duct ; &, ‘@penis opened ne
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|
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Pilsbry and Cooke—Partulidae

Eua globosa, new species: a,|
opened ; ¢, transverse section 2
d) : d, terminal ducts of genit
; f, section of penis. g-h, Pa
r ducts of genitalia; &, part of
organs of reproduction, lower
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tule
ovi-
ide;
cht ;
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walled penis sac is almost filled by a fleshy ridge extending fr

hm end

to end, adnate to one side throughout, its edge recurved, as iy figure
3, b| The cavity formed by the folded ridge receives the vay defer-
ens at the apex of the penis. he outer wall of the penis is Jongitu-
dinally plicate in the vicinity of the ridge, the folds extending some-

what upon the latter (fig. 3, b, c)

The jaw (fig. 2, ¢) is thin, strongly arched, composed o
(80185) narrow plaits with shghtly irregular free edges, the

f many
plaits

. - d . .
converging downward, leaving in the middle several short ones, as in

|
Drymaeus. Tt is somewhat asymmetrical, having 45 plaits

side, 36 on the other in the javx‘z figured.
['he radula has thrice-bent transverse rows (fig. 2, b),
of lateral teeth running forward, those of marginals ba

Thete are about 23, 16, 1, 16, 23 teeth. The centrals are

r

the pasal plate, the ectocones smaller than in the lateral teeth.

laterals have long, blunt mesocones and large ectocones. T
ginal teeth are oblique, tr1cusp1d the third cusp small, rarely
(fig) 2, a). |

The central nervous system is drawn in figure 2, d. The

ganglia are united by a long ¢ommissure. The visceral gan

- |
congrescent into one lobed mass.

i

posdibly having been used in forming the shells of embry
Partulidae examined possess tlﬂese calcareous granules.

Genus SAMOANA Pilsbry

Sanjoana cramptoni, new species (figs. 4, a, b; 5, f; 6, a-c; 8,

MThe shell is narrowly umbilicate and rimate, oblong-conic, thin
colot fading to cream buff at the summit, with a chestnut band at the
and marrowly showing above the stiture in its last two turns. Surfa
glossy, the first whorl worn, the next 124 whorls having finely engray
liney in the upper half ; last 3 whorls with weak, fine wrinkles of grow
spiral lines except on the base, where a few weak spirals are visible.

is rdther obtuse. The whorls are rather strongly convex, the last ver
ascending in front to the upper edge of the band. The small aperture
vertical, shortly oval, slightly bluish and showing the band within.

narrower than the laterals, tricuspid, the mesocone slightly su%passing

The small white dots in the mantle, the neurilemma, g
oblong, about 50 u long, and ajre evidently calcareous, as the
vesge with acid. They are much less profusely spread in soj
vidials than in others, the calcareous material stored in the ¢
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Pilsbry and Cooke—Partulidae

la, which, in an oblique view in the mouth, is slightly convex.

Length Diameter Aperture, length Whorls
19.0 mm 10.5 mm 4.3 mm 51/3
18.5 mm 10.5 mm | 4.0 mm 51/3

h, cotypes no. 118453 (B. P Bishop Mus.) and no. 16
Nat. Sci. Phila.).

astring. 1t 1s the only Sam-o!ama having a band of any
gs. Under the microscope some traces of punctation are
engraved lines of the second a;nd third whorls.

e lung (fig. 5, f) is 20 mm long, opaque, chalky white

small, scattered, angular black spots, chiefly anteriorly.

FicUrg 4.—Samoana cmmptoﬂ(n', new species, enlarged.

e reproductive system (fig. 6,i a-c) has the usual short,
f the genus, containing a largé longitudinal ridge with {9

lge (fig. 6, b, ¢). The epiphjallus (figs. 6, a; 9, g) is 1

apex of the penis. The vas ?deferens enters a short dis
the end of the epiphallus. The duct of the spermaths
than in any partulid snail examined, being nearly as los
duct. The eggs (fig. 8, a) ar% oblong and flattened, meas
3.4 by 2.8 mm. i

e right ocular retractor passa‘s between the branches o
ia as usual. ‘

9

s faintly flesh-tinted, narrowly expanded, subreflected, dilated at the

2332

take great pleasure in naming] this species for Professor H. E.
ton. It is not closely related| to any of the known forms of
ma but stands nearer to the Samoan species than to the Fijian

color
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1GURE 5.—Pallial and reproductive organs. @, Partula lanceolat
rampton, pallial organs. b, Samoana canalis (Mousson), pallial
Partula turneri perstrigata Pilsbry: ¢, reproductive system from
nsverse section of penis at point marked x in figure 5, ¢; ¢, Parj
lin), pallial organs. f, Samoana cramptoni, new species, pallial

Cooke
organs.
above;
tla faba
| organs.
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Pilsbry and Cooke—Partulidae

ductive organs from above; b, ¢, tiransverse sections of penis at

t of vas deferens; e, transverse section of penis. f-h, Samoana
o7 .

: f, reproductive organs from ahove; g, posterior organs seen

ina (Pfeiffer) : 4, reproductive orghns from above; j, transverse s

at  in figure 6, 1.

URE 6.—Reproductive organs. a-d, Samoana crampioni, new species:

points

in figure 6, a. d-e, Samoana canalis (Mousson) : d, penis, epiphallus,

ronica
from

howing prostate gland; £, transverse section of penis. i-j, Samoena

ection
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genys the cavity of the penis is divided into upper and lower
difference in the sculpture of its walls, the upper part popsessing
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This structure of the penis is entirely unlike what we f
where the penis is not divided into diverse upper and lower sec-
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NOTES ON ANATOMY

Genus PARTULA Férussac

n Partulae of the Society Islands belonging to the typi

rnally, as in figure 7, b.

nes of the penis (fig. 7, b, ¢). The large spermatheca

embryo of more than two whorls.

n P. rosea Broderip, from Huahine, no. 72012 (Acad. N
a.), one side of the upper section of the penis has greath

shell (fig. 7, 7, g) the same side has a chevron of obliqug
oth species the vas deferens enters the penis sac in a thin

P species.

al sub-

sections

ely papillose, irregular ridges (fig. 7, d, g-i), the lower part with
strong longitudinal folds (fig. 7, ¢, &, 7). At the junction
patterns is a more or less conspicuous constriction of |the sac

f these

The genotype, P. faba (Gmelin), from Opua valley, Raidtea, no.
3 (B. P. Bishop Mus.) (fig. 7, a-¢), has some irregular folds in
the fensely papillose upper portion, as in figure 7, ¢, and th
al sac or pocket where the vas deferens enters, shown in fthe two

ere 1S a

and its

are 14 mm long. The specimen drawn contained two eggs and

at. Sci.

y thick-
fleshy ribs (fig. 7, h, 7). In a species sent by Garrett without

ridges.
-walled

opposite these thickenings and at the distal third or fourth of the
th of the penis, not at the end. The penial retractor mpscle is
linal. The short duct of the spermatheca is swollen bagally in

und in

tion; no part has papillose walls, and the vas deferens entgrs ter-

minglly, near the penial retractor, and is received in the fold
fleshly ridge which occupies the whole length of the penis sac
diffe

umb
year

licata, and an undetermined species. The figures, ml
5 ago, are crude; but all agree in showing the penis con|

of the
This

rs so radically from Partule proper that we believe a different
genys is indicated. ‘
W. G. Binney (Acad. Nat. Sci. Phila., Proc., pl. 19, 18}
figuted the reproductive organs of Partula bilineata, fusca, v

5) has
iy ginea,
ade 60

stricted
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RE 7—Reproductive organs. a-e, I%artula faba (Gmelin) : @, repro
m from below; b, ¢, two outlines of penis to show constriction ;

part of reproductive organs; v.d.| vas deferens where it enters

, transverse sections of penis at points s and ¢ in figure 7, A.

duc-
0, e,

e sections of penis at & and y. f-g, Partule, undetermined species,

the

penis opened, wvas' deferens on right. h-j, Partula rosea Brodgrip:
r part of reproductive system; v.d., pore where vas deferens enters

13
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sially, with the retractor muscle terminal and the was
ering some distance hefore the end.

In P. virginea the constriction of the penis is representeq
ether it might not be a modified part of the vas deferens.
moana, and a point requiring further investigation is whet

are calling the epiphallus in Saemoana is not homologous
tal part of the penis in Society Islands Partulae. The

hasg taxonomic as well as morphologic interest, but it cannot Y

unt

with that of the Samoanae made. A thorough study of the

of

In the Melanesian Partulae the penis has no median cof

sudh as characterizes those of the Society Islands; but o
species have been dissected, and for the present we leave the
genus Partula, subgenera Thakombaua and Melanesica.

P

n

rtula (Thakombaua) lirata Mousson (fig. 3, i-1).
Fiji: Mango Island, Lau Archipelago, no. 78936 B. P

Mus.), E. H. Bryan, Jr.

The penis is club-shaped with terminal retractor, the vas

entering a short distance forward of the end. Internally it i

ulal

r ridges and papillae in the posterior part, becoming s

more strongly plicate lengthwise anteriorly. The wvas de;
somewhat enlarged in the part lying along the penis. Th

spe
thi
Th
cotl
wif]

she

-

wh
is g
rea)
the
wa

s species and P. lanceolate than in any other Partulidae e
e ovisperm duct is remarkably knotted (fig. 3, j). Th
tained three oblong eggs measuring 3 by 4.3 mm, the ant
h a well-formed embryonic shell and only fragments of
1.

The lung is very long, very densely and evenly peppe
ite, the specks forming longitudinal rows in some places
short, triangular kidney with an extremely long anterior ¢
ching to the anterior fifth of the lung. The orifice is ]
end, as usual, with a weak ridge running a short distan
rd.

the great and varied Society Islands series is much needed.

deferens:

as very

o, with the upper portion slender, so that Binney questioned

As fig-

d, the structure appears to be very much like the epiphallus of

her what
with the
question
e settled

il the penis of P. virginea can be opened and a full comparison

anatomy

striction
ly three
m in the

L Bishop

}deferens
as irreg-
hmewhat |
erens 1s
e oblong

rmatheca is about as long as its duct, the whole being shorter in
kamined.

¢ uterus

l‘trior one

the egg

red with

There
xtension
ateral at
ce back-
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Pilsbry and Cooke—

(Thakombaua) lanceolata C

Mango Island, Lau Archipela
H. Bryan, Jr. ~

eproductive organs are substz
penis is longer 'and of abou
deferens is rather thick. Th
nvoluted (fig. 3, ).

The lung (fig. 5, a) is peppered vi‘/ith white dots. The narr

he kidney is nearly twice as ]
es far forward, as in P. lirata.
mically Thakombaua is char,
constriction, and the very shc

Melanesica) turneri perstriga
Hebrides: Tanna Island, no.
tson.

eproductive organs (fig. 5, ¢
at the organs are longer. T}
slender, the was deferens en
the penis. The ovisperm dug
ct longer than in Thaekomba
ength. The specimens opene

ung is opaque, grayish brow
be minutely peppered with

an appearance of longitudinal

rth, and a very long, narrow
h two thirds the length of the

la turneri is type of the subge

Genus SAMOANA

vén (Crustacea), 1836.

Pilsbry, Man. Conch., vol. 2
la canalis Mousson.

n w{within, seen under the mic

0f deep brown or gray pigment in fine points and short lin

all triangular expansion posteriorly, about one sixth of

Hartman, Cat. Genus Partuli, p. 12, 1881. Not FEwva

-Partulidae

ooke and Crampton (fig.
go, no. 78942 (B. P. Bish
intially as in P. lirata exc

t equal diameter througha
e ovisperm duct is less el

ong as the triangular porti

acterized by the small pe
rt spermatheca.

ta Pilsbry (fig. 5, ¢, d).

d) are much as in P. lLir
he penis and its retractor
tering at about the poster
t is simpler and the spern
a, though it does not red
d contained neither eggs 1

hite specks and with a lo
‘striae in places. The kidy
anterior extension, the wh

ung.

nus Melanesica.

Pilsbry

o, pp. 165, 263, 1909. Ty

81632 (B. P. Bishop Mus.
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Penis short and stout, its cavity nearly filled by a fleshy
1al ridge with recurved edge and adnate along one side, ¢

penial retractor inserted at its apex, with a slender con
the apex of the penis. The wvas deferens enters the ¢
ow its apex. The spermatheca is small, oblong, on 4
dium length. Other organs as in Partulidae generally.
The essential character of Samoana is that there is a W
ed epiphallus with terminal retractor muscle. In other H
amined the vas deferens is not continued beyond the apg
nis, but proceeds directly to the anterior or basal end, eit
apical insertion, as in Eua, or from a point below the aj
rtula proper; and it has no connection with the penial
e spermathecal duct is somewhat longer than in Partula.
In the sinistral species \S. canalis and S. cowmica the diy
urvature of the ridge in the penis is opposite to that in tH
2cies.

We have elsewhere referred to the resemblance of the ¢
Samoana to the distal section of the penis in Partula seng
 the probability that they may be homologous structures.
The following species belong to Samoana. Those mar
asterisk have been dissected.

SamMoA

*Samoana canalis (Mousson), Upoluy, Savaii
Samoana canalis biconica (Pilsbry)
Samoana canalis semilineata (Mousson), Tutuila
*Samoana conica (Gould), Tutuila
Samoana stevensoniana (Pilsbry), Upolu
Samoana thurstoni (Cooke and Crampton), Ofu
*Samoana abbreviata (Mousson), Tutuila
ToncA
Samoana cramptoni Pilshry and Cooke, Eua
Fiyr
*Samoana alabastrina (Pfeiffer), Moala

moana conica (Gould) (fig. 6, f-h).
Samoa: foot of Tau Peak, Tutuila, no. 84454 (B. P
1s.), C. M. Cooke, Jr.

Specimens dissected contained neither eggs nor embry

ded one (fig. 6, k). The spermathecal duct is more tha

Y

longitu-
xactly as

Eua. A club-shaped epiphallus (fig. 9, g) surmounts the penis,

tinuation
piphallus
- duct of

ell-devel+
artulidae
x of the
her from
ex, as in
retractor.

ection of
e dextral

piphallus
u stricto,

ked with

. Bishop

os. 'The

nis cavity has a small longitudinal ridge in addition to the large,

n half as




about as

examine

with the

differs s

| The
; mottled
‘ is much

Jong.

i In the dextral S. abbreviata (Mousson) the penis and vas defer
\ens are ds figured for P. canalis. 'The lung has no dark markings.

{Samoan

\
|  Desc

this and

‘ Samoan

‘ Fiji:
. 'The

 species éxcept that there is no accessory ridge in the penial caj

(fig. 6,
'tained t
' another,

1 The

' Pilsbry
‘ K‘Fiji,’?
'be ident
; the Solg

penis (Hetween penis and vagina) as in all sinistral Partuli

Samoang canalis (Mousson) (fig. 6, d; ¢).
Samga: Safuni, Savaii, no. 75896 |(B. P. Bishop Mus.), E.
Bryan, Jfr.
In the reproductive organs this species resembles S. conica, byl
ightly by having the was deferens more looped, and the sec-
‘ondary ridge within the penis is lower (fig. 6, ¢).

| shorter ﬁfan in other species of Semoana examined. The uterus g

Pilsbry and Cooke—Partulidae

long as the penis. The left ocular retractor passes over

1.

lung (fig. 5, b) is 17 mm long, slaty black, streaked 2
with white, the white predomihating on the cardiac side.

shorter than the Iung of P. conica. 'The kidney is 13 o

2 cramptoni Pilsbry and COOkf‘} (fig. 6, a-c).

The main difference betw
e spermathecal duct is long

ribed under Tongan species.
the Samoan species is that thi
1 alabastrina (Pieiffer) (fig. ?, i, 7).

Moala, no. 77131 (B. P. Bishop Mus.), E. H. Bryan, Jr.

penis and its appendages are 3‘,bout as in the typical Sam

). The vagina is very short, and the spermatheca is m
. .| . .

ree eggs which are nearly circular in one view, flattened

measuring 4.4 by 4.2 by 3.5 mm (fig. 8, b).

(Man. Conch., vol. 20, p. 279, 1909-10) said to come f1
btained from the London dealler Geale; but this appears
cal with Partula alabastrina Pieiffer, supposed to be fi

mon Islands ; habitat was apparently incorrect.

17

long as the oviduct. 'The vagina is longer than usual in Partulidae,

the
lae

The Iung is densely and evenly peppered with white, the partigles
mainly afranged in longitudinal lines. |Kidney triangular posteriorly,
narrow anterior extension nearly twice as long, the whle
occupying about two thirds the length of the lung.

and
It
nm

pan
vity
ich
on-
in

shells from Moala correspond fully with Partula nematoraphe

om
to
om
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pr
ab

trina, ¢, FEua sebrina.

cate, opaque, more or less variegated, of few (4%%) whorls; 1
flatly reflected and thickened within. Soft anatomy as in Eult.
Partula sebrina Gould.

Eua (Nesanassa) zebrina (Gould) (fig. 3, d-f).
(Arad. Nat. Sci. Phila.), H. A. Pilsbry.

deflerens and the retractor muscle are terminal on the sh

pet
one
the

megsuring 3.35 by 3.1 by 2.65 mm (fig. 8, ¢). These eggs are
decidedly smaller than those of the Samoanae. Anteriorly th
be pne embryo with a shell about 4.5 mm long, without an

thig

other snails for the lime of their shells, has been describe
Bishop Mus., Bull. 47, pp. 5-12, 1928).

Bernice P. Bishop Musewmn— Occasional Papers X, 1¢

The species has been placed in the subgenus Melanesi
ves to have all the anatomical characters of Semoana.

ve the suture, such as appears in the description and flgures of
P. mematoraphe, is also to be seen in some examples of S. ¢

DOOOO

Frcure 8.—FEggs of Partulidae: a, Samoana cramptoni; b, Samod

Genus EUA Pilsbry and Cooke

Subgenus NESANASSA, new subgenus

The subgenus is named from the Greek Nwoos (island

mncess). j

The oblong or obliquely conic shell is moderately to widel

Samoa: wooded slope behind Pagopago, Tutuila, no.

This has essentially the penial structure of Eua globosa.

is, the cavity of which is occupied by a fleshy ridge adng
side, its free edge folded over. It extends the whole 1
penis sac (fig. 3, ¢, f). The uterus contained two or th

apparently being absorbed before birth.
The carnivorous habit of E. zebrina, which apparently

a, but it
A cord

nalis.

1w alabas-

, AVAToo

v umbili-
eristome
Type,

'The vas
ft, stout
te along
ength of
ree eggs

lere may
ggshell,

wallows
- (B. P.
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The following species belong to this subgenus: Eua (Nesanassa)

zebring
Upolu;

a. Cav

aa. . Cavily of the short, stout penis not paplllose, occupied by a fleshy

Thi

nothing |is known of the anatomy of species of the Marquesas
Microndsia, and of numerous isolated forms scattered over P
nesia ; moreover, the information on Society Islands and Melane

species

Accgrding to J. E. Hoffmeister (B. P. Bishop Mus., Bull.

p' 34;

some why to an old western Pacific continent.” Harold L. Al

(B. P.
ogy of

Key to Genera and| Subgenera

iy of the penis with}ribbed and papillose walls in the distal part,

dnly ribbed anteriorly (fig. 9, ¢, d), the wvas deferens entering

spme distance before the end Genus Par

b. Penis with an jexternal constr‘lctlon between papillose and
ribbed portions (fig. 9, b) ; Society Islands......... Subgenus Par

Ub. Penis not constricted (fig. 9, a).

c. Spermatheca and duct very short; shell with raised
spiral strlae and a callous pad on the parietal wall con-

cc. Spermathecg‘i of moderate llength no raised spirals and
no callus ol the parietal wall; New Hebrides ...

‘ Subgenus Melane

idge with folded-over edge and adnate along one side (fig. 9, f)
b. A club-shaped eplphallus presént, the penial retractor ter-
minal on it, wlth a slender ¢ontinuation to the apex of
penis (fig. 9, g)'; shell glossy, §p1ra1 striae weak or wanting

Hb. Penial retractor and vas deferdns inserted at apex of penis,
the vas deferens passing thence |directly to base of penis (fig.
0, ¢), shell dull, with spiral sculpture Genus
¢. Shell globose-conic, with broad umbilicus, unicolored;
Tonga Subgenus
cc. Shell oblong-conic or obliquely conic, variegated;
Samoa _.Subgenus Nesanz

|
s|is by no means a general clas;siﬁcatio‘n of the Partulidael

is still quite inadequate.
. |

|
ZOOGEOGRAPHIC RELATIONS
|

1p32), “it may be that the earl‘y history of Fua is relate
Bishop Mus., Bull. 96, p. 47, 19‘32), who worked up the pet
Fua, believes that “Fua and ‘probably other Tongan isla

(Gould), Tutuila; Eua (Nesanassa) expansa (Pease),
Eua (Nesanassa), montana (Cooke and Crampton), Upold.

tula

tula

tiguous to the columella; Fiji ... Subgenus Thakombaua

sica

on later whorls} Samoa, Tonga, and Fiji ... Genus Samaana

Eua
Eua

ssa

as
and
oly-
sian

9%
1 in
ling
rol-
nds




are
coa
rep
lies
Tol
and
It

det:

g, Slamoana cramptoni; Epi., epiphallus; p, penis; p.r., penis retractor
deferens.

nea
gri

]
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st of a former continent; or perhaps I should say thesg¢
ngan plateau and Fiji, depths seem to be 2,000 to 3,004
Samoa is separated by depths between 4,000 and 5,004

ermine the least depths between these archipelagos. |

l

®°
@ ;

F16urE 9.—Penes of Partulidae: @, Melanesica; b-d, Pariula; b

(This information prepared us to find the Tongan Partulidl

ater affinity to those of Samoa. Both of these island groy

the remnants of a continental series of volcanos, situatefl on the

islands

resent a pre-Eocene continental shelf.” Immediately to|the east
the Tonga Deep, a trough about six miles deep. Between the

meters,
meters.

s not believed that soundings have been sufficiently tho%‘ough to

-f, Eua;

v.d., vas

ae most

rly related to the Fijian, but it turns out that they show much

ps have

only the two genera, Eua and Samoana. Eua has been foynd only

m

Samoa and Tonga, but one species of Samoana occurs

on the

Fijian island, Moala. Otherwise Fiji has only the very different

partulid group Thakowmbaua, which is closely related to Melas

the

ini

New Hebrides.

ts Partula fauna, whereas Fiji is Melanesian but with one

esica of

It appears therefore that Tonga is as wholly Polynesian ap Samoa '

charac- -

teristic Samoa-Tonga genus represented by Samoana alabaslrina.
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Pilsby v and C ooke—Partulzdae

ugh the Samoar{ Partulidae alre fairly well known, Torn
Lau Archipelago Df Fiji have been so little worked that ¢
reached now are only tentatlve They will have a cert
wever, if they direct attention to research in the Fiji-Tong
egion where the Melanesian and Polynesian faunas md
est contacts.

SYSTEMATIC POSITION OF PARTULA

v words on the position of Partulo in the system of Stylo;
a may be in order. Eduard von Martens in 1860 plag
s between Buliminis and Achatinella. 'This can only
as a very lucky guess, as nothing was known of the anatos
of the Pacific genera. Fischer, 1885, knew the jaw

type and a lung without venation. It was segregated i
artulidae.

Veichtierkunde, II, p. 658, 1931), by returning to the

sification, are weak defenses of an untenable position.
imulidae having superficially similar tricuspid side teeth,
ps are endocone,;mesocone, and ectocone. In Partulidae

he supposed similarity is one of analogy, not of homolo
ould have little value if it were alike in bulimulid and p
have a triangular kidney with the apical ureter reflected

pf the lung, thence passing forward along the hindgut to
opening. In Partulidae the kidney is dilated and triangu

bre at the apex pf the long anterior extension and rem

21

ga
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ain

o2

a-

ke

m..
ed
be
my
nd

ranked Partula as a subgenus of Bulimulus, which included
omus, Placostylus, and others. Pilshry, in 1900, recognized
ty of Partula to Achatinellidae, Amastridae, Pupillidae, and
the buliminoid snails by the possession of a kidney of the basommnja-

a

classification ado}pted by Thiele (Handbuch der Systema-
Partula is a genus of Bulimulidae, which he places betwegen

s and Bothriembryon, seems distinctly reactionary. ‘The
the shape of the kidney, which he mentions as supporting

is not present, a mesocone and two ectocones being devel-

2 Y-

ngular shape of the kidney is so common in land mollusks

ar-

ils. The resemblance claimed is merely superficial. Buli-

y, but becomes narrow and bandlike in the anterior moigty.
no ureter, the kidney opening directly into the lung by a
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different from the copiously vascular lung of Bulimulidae
malacologist who actually dissected a Partula could fail {
their diversity. The classification of the land pulmonates in|

MI_]

andbuch” is for the most part excellent, as nearly all th

haq been well worked out by the authorities he followed

fai

ure to recognize the value of the groups Orthurethra and

m the hindgut. The texture of the veinless lung of Pariule is so

that no
o notice

Thiele’s

£ groups

but his
Aulaco-

poda has led to occasional anachronisms, such as the inclusion of

Clg

ext

usiliidae in his stirps Vertiginacea, where it has no place
raordinarily heterogeneous stirps Zonitacea.

and his




