0CC

BERNI(
E

ASIONAL PAPERS
OF
CE P. BISHOP MUSEUM

IONOLULU, HAWAII

XXI

July 3, 1953 Numb

br 8

Species of Pa

HENRY E. CRAMPTON anp C. MONTAGUE COOKE, JR.

kindred and long
tionships of the

led us fo place on recot

of southeastern
species is import

lem of the biological evo

region ; and each
lem of geologics
of Oceania have
: of the forms o

Bishop Muéeum’s Manga

author together
Anderson as zoo
arlier year. Six

-sustained interests in the nature, distribud
species belonging to the genus Partula |
d 10 novel forms that have been found
Oceania. In addition to its novelty, each
ant in its individual way for the larger p
lution of terrestrial Mollusca throughout
contributes its own items of information
il evolution by which the islands and ar
attained their present characteristics.

ow to be described were discovered by
revan Expedition of 19341 conducted by
with E. C. Zimmerman, Yoshio Kondo,
logists ; one was collected by the first aut
of these species were found in the Sod

rtula from Southeastern Polynes]

sk

ion,
ave

on
1 of
Fob-
the
for
chi-

the
the
and
hor
iety

‘where more than half of the known members of the genus

exist. Raivavae i

tula hyaling has been rec
inter-related forms that z

ell be regarded
d their distincti

onomic status. T

inhabiting the ou

dircgfion of th
d by Partulae.

ds for the printing of ¢

b

yarevan Expedition, pul

n the Austral, or Tubuai, Group, where }
orded from four islands, yielded three clo
are here treated as full species, although f§
as subspecies; however, their intrinsic ¢
ons are more important than the questio
he tenth form of the list is a well-distinguis
tlying and solitary island of Rapa, south

Raivavae ; this lo&ality now marks the extreme limit in a so

e whole oceanic region whose islands

his paper were contributed by the Charles M. and ‘Ani
blication 41, i

Ay~
sely
hey
har-
h of
hed
and
1th-
are




136| Bernice P. Bishop Musewm—Qccasio

Partula margaritae, new species (fig. 3, a, b).

Shell dextral, elongate-conic, unusually solid,

Whorls 5 to 534, suture slightly impressed on the post-embryonic w

distinctly margined. Whorls moderately convex, the

lustreless and roughened by lines of growth. Incised spiral lines closely
on Jhe younger whorls, becoming coarser and less evident on the bo

pting in the neighborhood of the umbilicus. Epidermis evanescent.
|Aperture elongate, with more or less oblique axis. Lip well d
inclined outward, evenly incrassated in general but narrowed toward

exc

insertion; it is exceedingly smooth and polished. C
Parjetal callus thin, but with a definite upraised ¢
invariably absent.

The prevalent color of adult shells is light cinnamon-brown; var

|
nal Papers XX1,

openly and flatly

last relatively tumid

olumella straight an

perforate.
horls, in-
. Surface

crowded
dy-whorl

eveloped,
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d simple.

puter border. Pari¢tal tooth

iants are

darH cinnamon-brown or chestnut color, while a rarer type is purpli

Occasional specimens are more or less distinctly b
half| of the whorl and light above, the demarcation
the laperture. All adult shells lack epidermis an

lighter tints; their apical whorls are paler than the larger coils and
eveny become pure matt-white. Young adolescent shells are invariably
on-brown, and they are always streaked with lighter transverse
diversities of adult shells are acquired during later| growth. The lip i
deep purple-brown, pale along the extreme margin, The foot of the

Direct. dimensions of the type and co-types. a
large form (Area): length 24.5 mm., width 14

14.0|mm., width of aperture 94 mm.; b, co-type Bishop Mus. no. 9981, st

(Tapga) : length 19.5 mm., width 10.2 mm., length

of aperture 6.6 mm.; ¢, co-type Crampton collection, large form (Area

25.3| mm., width 13.5 mm., length of aperture 1

9.1 mm. ; d, co-type Crampton collection, small form (Tanga) : length
11.3 mm., length of aperture 10.6 mm., width of aperture 7.3 mm.

ity Area, in the Iorthern
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Habitat : Rapa (Oparo) Island, type loca
part of the island. The first specimens were
late| Margaret Stokes, for whom the specie
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The geographical center of Rapa, or Oparo, is at 144° 19 30"
west Jongitude and 279 35 48” south latitude (fig. 1). Its northisouth
axis 1s about 6 miles and its east-west width is about 4 miles| It is
roughly circular in outline and volcanic in nature, although greatly
eroded. The walls of the ancient crater persist as an irregular |series
of mqguntains, the higll‘l::st of which—Mount Perahu—rises to|2,077
feet. The circle is incomplete on the east, where a bay extends ihward
to the center of the island. Conditions of forestation and moisture at
the higher levels are favorable for Partulae, which were collected from
500 to 1,800 feet of altitude. Ninety-five per cent of the animals were
found on Celtis—a treg allied to the elms.

KARAPO RAHI C
V3
/

Fieure 1.—Island of Rapa.

The first collection| made by Mrs. Margaret Stokes in 1921 com-
prised three living and twenty-nine “dead” shells; these arg dis-
regarded in the subsequent discussion. The members of the Man-
garevan Expedition 0of|1934 procured more than 300 individuals| of all
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ages firom nine localities at varying distances apart, as shown in figure

1. Some “colonies” are represented by few specimens, while
yielde{d larger numbers; on the whole, the material is adequate
detailed study of local diversification about the island.

As
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to colony in expected ways, but a full census is unnecessary. The ¢
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point:
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series
to des
For t
ording
repres
nume;
Maity

the nymbers of specimens satisfactorily ample., Karapo Rahi (7

small
isolati
not ex

Tangd
of its

The major task is to survey and to compare the several cqg
on the basis of the structural characters‘ of the shells, and also

The kinds and their proportionate numbers differ from

!
cribe the population in its entirety in prec1se biometric

entative series of animals were collected are - designat
rals. The sections of Area (1), Perahu (2) Hiri (3 and 4
a (5 and 6) are large in extent, but only in the first-name

on. The adjacent sections of Tepiahu (2%) and Tanga (9

lection to require separate treatment, while the equally

} section must be considered independentfy because the malj

bthers

for a

regards coloration, the statements of the formal diagnosis may

olony
alient

rded.

Hns in

lonial

€rms.

hese purposes the island is arbitrarily CﬁlVlded into seven sub-
ite regions, as shown in figure 1; the exact localities where

ed by
, and
ed are
)isa

islet off the southern coast, but it is imiportant because jof its

) are

ttensive, but the former is far enough from the Maitua localities
of col

small
jority

shells are markedly dwarfed in stature. and otherwise aberrant

in mapny details of structure. Fortunately, the series from Tanga is

large

others.

is giv
statist]
with
which
the ra
cblom
latter i
Tepia

The comprehensive statistical description of the measurable

enough to provide reliable statistics for its comparison w|

en in table 1. The data for the entire population possess o
ical values, mainly- for the comparison of Partula marg
other species of the genus eexisting elsewhere. The exte
each and every chafacter varies is evident from the figur
hges and the mean values, which also demonstrate that al]
es are. substantlally ahke excepting the series from Tang
is far. different. from all others, even from the colony of 1
1u—only one,—ﬁfth of a mile away, In view of the small nu

th all

shells
ertain
aritae
nt to
es for
of the
1 ; the
eanhy
mbers




Table 1. Partula margaritae, statistical description

Raver—(Crass—Varues)y
Length aper-
Shell Aperture ture =+~ length
Region No.
: 1 Shell, pro-
Length Width Proportions Length Width Proportions portions
T mm. mm per cent mm. mm. per cent per cent
Area(1) 95— 25652585123 =5 1525 =605 115 = M1 |79 - 99 665 - 785 485 - 58.5
Perahtt (2) oo 11 12195 - 2465 (125 - 139 |545 - 60.5 [11.7 - 133 |81 - 91 |675 - 715 525 - 5635
Hiri (3,4) e 4 12135 - 2315 (119 - 127 535 - 575 {111 - 119 {81 - 83 (685 - 735 51.5 - 535
Maitua (5,6) ccocereerenrenienen 19 12135 - 2435 (123 - 139 555 - 61.5 |IL5 - 129 |79 - 91 |655 - 755 49.5 - 555
Karapo Rahi (7)ot 10 |21.05 - 2315 |11.3 - 129 |535 - 575 {105 - 121 |75 - 85 1685 - 735 50.5 - 535
Tepiahtt (8) oo 9 |21.95 - 2495 1123 - 137 |535 - 575 (113 - 123 {79 - 87 [685 - 725 485 - 535
Tanga (9) i 97 | 1895 - 2435 103 - 143 |51.5 - 595 97 - 125 {65 - 89 |625 - 735 485 - 555
All 245 |18.95 - 2585 103 - 145 |515 - 615 97 - 141 |65 - 99 |625 - 785 485 - 585
Mean Vavrur
Area (1) 95 |23.257% 0.05813.460% 0.035 | 56.658=% 0.117 ) 12,574+ 0.034 18.9060.025 | 70.858=+ 0.151 |53.121=% 0.111
Perahtt {2) e Lo p 11233414 0.159 1 13.173% 0.095 | 56.318% 0.356 | 12.609=% 0.089 | 8.77320.058 | 69.409=+ 0280 53.954% 0.235
Hiri (3,4). e | 4 122,175 0,219 12,300% 0.095 | 55.500=% 0.476 | 11.650= 0.110 | 8.2502=0.029 70.500% 0.631 |52.500% 0.238
Maitua (5, 6) coremeceeeeemecmecnneees 19 122787+ 0.13813.068== 0.079 | 57.131% 0.267 | 12.247=% 0.067 | 8.626==0.045 | 71.079-+ 0.359 | 53.500=%: 0.227
Karapo Rahi (7).cecocveceecenerenen. 10 22,380+ 0.138 | 12.160=%= 0.089 | 54.900=% 0.256 | 11.520== 0.084 | 8.100=20.060 | 70.300= 0.327 | 52.000% 0.257
Tepiaht (8) oo 9 [23.316= 0215 |13.011=% 0.102 [ 55,611 0.269 | 11.789=% 0.060 | 8.2330.056 | 69.833+ 0.300 |50.500=%= 0.300
Y e — 97 |20.768=% 0.028 | 11.673= 0.051 | 55.964+ 0.100 | 10.856== 0.039 | 7.472-0.033 | 68.170% 0.142 | 52 204+ 0001
All 245 22.315% 0.076| 12.6123= 0.044 56.275'*; 0.071111.784=+ 0.041 | 8.225+0.034 69.680+ 0.102 R 52.712= 0.069
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from|most of the regions, the progressive colonial differencey, in a

geographical order, need not be recorded in full; it will suffice
trast [the two larger series from Area and Tanga, which are

con-
cated

at opposite extremes of an insular arc. The second column of fable 2

gives| the actual numerical differences of all characters an
probgble errors ; the sign is uniformly minus. The third colum

their
ndi-

cates |the relations of these differences to their probable errors. As a
valuel of three times the error means virtual certainty of significance,
the higher figures for all characters prove beyond question tHat the

Tanga colony is individually unique.

Table 2
TANGA COMPARED
CHARACTER WITH AREA DIFFERENCE| : ERROR
Shell,|length, MM .o resnrreneees — 2489 = 0.064 > 38 fimes
- [ width, . e — 1.787 % 0.068 > 26 | ¢
proportions, per cent.... ... —0.694 % 0.154 > 4 “
Aperture, length, mm. .o —1.716 = 0.052 > 33 “
* [width, mm. — 1434 £ 0.041 > 34 “
proportions, per cent.........cocewceu- — 2.688 =+ 0.208 > 12 “
Aperture length -+ shell length,
. | proportions, per cént.........conen —0.817 %= 0.144 > 5| ¢
‘ ffﬁé kTanga'shell_s prove to differ distinctly from those of Area in
characters other than size and proportions. While three specinjens of
of the

the former resémble the prevalent larger type, in the majority|

shell$ the aperture is openly pyriform, the lip is more tenuous and less

expapded, and the columella is excavated. Were it not for its
ment in coloration, which is generally consistent throughout the
varying within narrow limits, the Tanga type might be regard
true
distifictive nature.

Ih conclusion, the available data on the ‘fecundity of the
series from Area and Tanga may be briefly noLed. Among 100 3
of the former, 65 per cent contained eggs or‘embryos or both
49 per cent of the 98 specimens from Tanga were similarly
Exainination of more than 40 adolescents proved that repro
begins only after full size is attained and the iip is formed. Th
acters of the egg-capsule have been recorded }earlier.

agree-
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length of the island proper is 5.75 miles,
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smooth, narrow zone on the penultimate whorl abow

who!

sculptured with closely crowded lines.

bordey. No pillar tooth.

befo

Bernice P. Bishop Museum—Occasional Papers XXI,

1

e the last half of tHe body-

rl. Surface with narrow lines of growth, evenly spaced. The incised|revolv-
ing lines are virtually straight. The parietal wall within the aperture is

spirally

perture ovate and large, with straight axis. Ljp thin and little expanded,
narrowed toward the outer insertion where it meets the body wall at an gpproxi-
mate right angle. Columella broadly elongate-triangular, with its line of| contact
at about 60°. Parietal callus thin and lustrous, with a weak but defini

o {

he color is paper-white to whitish corneous. Reproduction may ta

elonghte than in Partula dryas; it measures 3.8 mm, by 2.5 mm.

16.0

Direct measures of the two co-types. @, Bishop Mus. type no. 9979

b, coftype Crampton collection: length 158 mm., width 10.2 mm.,, 1

apertiire 9.7 mm., width of aperture 6.9 mm.

Moupnt Araua (1,253 feet) and Mount Hiro

the

Partula oreas are plainly distinguished from| those of the tw
forms by definite and consistent characters even though some
differences in question may be small in degr
there is nothing to indicate that any one of the three affiliates is
and fthat the others are derived varieties; for these reasons 3
clarity they are described as full species.

of perfect form, and two abnormal specimens; in addition, 4
lescents of varying size were collected. The snails were gatherd
altitade of 1,000 feet in a forested area beqween the mount
Arana and Hiro, which area is recorded under the name of
Hirg, although it is slightly nearer the former peak (fig. 2).

dry

chalk-white color of the shell presents a marked contrast with 1
tintg of all of the dryas specimens; there are no variants o
specjes which approach the other. '\ '

“The shell of the present form is ‘deﬁrriteiy more opaqiue,
ananeanic and metaneanic stages. The body-whorl is parabolic in
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Habitat: Raivavae Island, Austral, or Tubuai, Group,

This is the second of the three closely allied forms of R

which are given primary status for two maj-E reasons. The shells of
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t length

mm., width 10.3 mm., length of aperture 9.8 mm., width of aperture 7.2 mm.;
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former, at an altitude of 1,000 feet. Collected by E. C. Zimmerman
and D. Anderson, 1934.
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and the protoconch is|flatter. The aperture, lip, columella, parietal
callus,[and umbilicus are distinctive in Partula oreas. The point fto be
strongly stressed is that all of these differences, slight or marked, are
consistent throughout the entire series of shells. '

Even more significant are the distinctions in the dimensions and
propox{ltions of the shells of Partula oreas, when biometrically| con-
trasted with those of P. dryas. The fundamental descriptive figures
for the| former are given in table 4,

Table 4. Partula oreas, statistical description
Rawce
CHARACTER (CLAsS VALUES) MEAN VALUE
Shell, length, MM, cevevceemeeeeee e 13.25-16.55 14.916 = 0J065
idth, mm. 89 -10.7 9.743 == 0037

proportions, per cent.)................. 61.5 -68.5 64.946 =+ 0141
Aperture, length, mm. oo Lo 83 -101 9.150 =+ 04037

width, mm. 61 - 7.5 6.721 = (020

proportions, per cent.....cecunnn... 67.5 -79.5 73.303 = 01207
Aperture length -+ shell length,

proportions, per cent ... 58.5 -64.5 61.036 =+ 0]128

When the figures for the mean values of the characters of this

specie

that the former exceed

of the
errors
nifican

are compared w

r importance, tl
are recorded, to
ce, in table 5.

ith those relating to Partula dryas, it ap
the latter in every quality of form. In
he numerical differences with their prq

Table 5

pears
view
bable

gether with the data indicating their rea sig-

P. OREAS COMPARED

CHARACTER wITH P. DRYAS DIFFERENCE :| ERROR
Shell, length, mm. .o + 0.087 = 0.097 < 1 times
idth, mm. 4 0.516 == 0.064 > 8 |“
oportions, per cent.)........u..... -+ 2.604 =+ 0.434 > 5 “
Aperture, length,mm. ... L. + 0.355 =+ 0.054 > 60|«
idth, mm. + 0.548 = 0.069 > 7 |
proportians, per cent.| . ...cconeuev. 4 3.382 £=0.534 > 6 |~
Apertute length —+ shell length, ) ) ‘
groportions, per cent.........oc......... -+ 1.588 ==0.240 > 6 |*

roportions, per cent.

Or
signifi

ly in the case of
cance. In all of t

the first character is the difference devg
he other seven characters the higher fign

id of

res in
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the s
P. dn
A
first

were
from
T

bryonic shells are very thin in texture and ligh

sequg
wher
corng
some
older;
The:
becatj
acter

‘half-colored condition of early young in |this case is note

Bernice P. Bishop Musewm—QOccasional Papers XX1I,

econd column prove beyond question that Partula oreas is
yas in its structure.

11 of the 58 adults were found to be gravid, which makes {]
case on record where so substantial a number of adult indi

12.7 mm. to 14.1 mm. in length were precociously fertile

unlike

his the
riduals

productive at the same time. Ten of the paraneanic snails ranging

he colors of the pre-adult stages require| further comme

nt calcareous deposits begin in the apical half of the
efore the ananeanic shells are bi-colored

extent, although some degree of contrast still persists. B
shells the deposits of calcareous substance have become u

1se the shells of the next form to be described display tha
in the final adult stage. ‘

Part

Whorlls 434 to 5. Body-whorl not inflated, and regularly convex in

whor’
zone,
length
lines
undul
with Y
A
thin 4
towar
a con
indisti

=~

of its
corneq
occur
specie
measuy

)

16.5 o
b, co-
ture 1

H
mile-
and [

la hamadryas, new species (fig. 3, e).

ell dextrél,‘ ovate-conic, thin, fragile, translucent, and rimately um

s of the spire convex, parabolic in contour. Suture not impressed; al
edged with a white line, oceurs on the penultimate whorl above th
of the body-whorl. Surface relatively smooth, with irregular an
f incremental growth. The revolving incised lines are delicate and
ating over the entire shell. The paries within|the aperture is sci
rery fine spiral lines.
perture elongate-ovate, large and narrow; its axis is slightly oblig
nd narrowly expanded; its outer portion becomes progressively

tact angle of approximately 30°. Parietal callus very thin, shini
nctly bordered.

calcareous nature, and only semi-translucent, while the lower half
bus and hyaline. Small and opaque spots or larger spiral areas of

5. The egg-capsule is white-walled; it is more hroadly elliptical thal
ring 3.2 mm. by 2.8 nm. ' '
irect measures of the two co-types. a, Bishop Mus. type no. 9978
m., width 9.5 mm., length of aperture 10.2 mm., |width of aperture 6
type Crampton collection: length 16.3 mm., width 9.3 mm., length
0.0 mm., width of aperture 6.9 mm. )

abitat: Raivavae Island, Austral, ork 'T‘Jbuai, Group; 0.1
south of Anatonu, altitude 650-700 feet. ‘Collected by Y.

‘ '

D. Anderson, 1934.

. Em-

t corneous in tinf. Sub-

horls,

white above angl clear
ous below. When half-grown, however, the lower half whitens to

in all
iform,
worthy
t char-

bilicate.
profile ;
narrow
e entire
d weak
broadly
flptured

e, Lip
thinner

d the slightly incurved insertion. Columella narrow and prolonged, with

hg, and

he shell is bi-colored.: The upper half of each v{horl is dull white by virtue

is dull
opacity

in the clearer half of the body-whorl. Precocious fertility occurs in this

h usual,

length
9 mm.;
f aper-

50f a
Kondo
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1s noted in the di
elationship of th
identity.

proof of its inde

probab)

in table 6.

ded lower portion of a cliff less than a qu
Eftl village of Anatonu, in the northeastern

ote P. dryas is most evident in the bi-colored nature g

> qualitative disti
mal description ;

only three, the p

real statistical values; bt
e errors are rern

Table 6. Party

ke—Partula from southeastern Polynesia

f the novel forms of Raivavae is repres
ividuals and two paraneanic specimens.

is material is scanty, it is true, but the ext
hells and their collective contrasts with
oreas justify their separation, even thoug

rtule hamadryas with P. oreas and with
pattern is shown by the youngest shells ¢
e two although it is not held to prove |
nctions of this form are adequatel?r list¢

the quantitative data, however, provide
pendence. Usually when the number of

B

b

ut in this case the shells are so similar th
narkably small. The relevant data are g

¥

la hamadryas, statistical description

§
robable errors are large, although they p:Esess
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ented
They
arter

part

raor-
those
\ h the
localities of these two species are only five-eighths of a mile apdrt.

“the

f the

fP.

scussion of that species, a fact that attests the
their

din
-the
eCi-

the
iven

Rawcg
. CrArACTER (CrLASS VALUES), MEAN vALDE
Shell, length, mim. el 16.25 - 16.55 16.350 == 0.067
width, mm. ... o 93 - 95 9.433 % 0.036
prioportions, per cent..lo..o......... 57.5 -585 57.833 = 0.184
Aperture, length, mm. e ooecrcenn 10.1 -103 10.167 = 0.436
_ width, mm. 6.9 6.900 = 0.0
prpportions, per cent..l....co......... 67.5 -69.5 68.500 =+ 0.318
Aperturg length - shell length, ‘ o
prpportions, per cent..fu........... 61.5 61.500 = 0.0
The direct comparisan of Partula hamadryas with its nearer nd igh-
bor, P.loreas, discloses evidence that the former is so different in quan-
titative characters as to merit its recognition as an independent spegies.

The fig
in sign

ures for the mean
in degree, and i

values of the seven standard characters d
n statistical probability as recorded in tab

iffer
le 7.
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Table 7
P. HAMADRYAS Aj coM-
CHARACTER PARED WITH P, OREAS  DIFFERENCE : ERROR
Shell length, MM oo oo + 1434 == 0.094 > 15 |times
width, mm. —0.309 = 0.052 > 5] ¢
proportions, per Cent......c.cowuuren. —7.113 £ 0.232 > 30 | “
Aperture, length, mm e 4 1.017 = 0.052 > 19 «
width, mm. —0.188 =+ 0.014 > 13 “
proportions; per Cent.... o wmes —4.803 % 0.379 > 12 ¢
Aperture length - shell length, ,
proportions, per Centu . mmeweeens - 0.464 == 0.128 > 3 “
Stated in words, the hamadryas shells are longer, narrowgr, and

much more slender in form; the aperture alsg

rowdr, and far narrower in proportions. The

. ture

proportions of t

nuimn

is e

bryol
P.o

Part

q
o

fragi
scarg]
convg
ment;
Spirg

to the whole shell, as regards length, is d
erical differences in the majority of cases greatly-exce

that Partula ha

Hach of the three adult animals was gravi

neanic individuals, measuring 14.2 mm. in ler

proztble errors, the conclusion seems justified

itled to full:status.

nic items; therefore this species agrees

ula diaphana, new species (fig. 3, f).

Shell dextral, moderately ovate-conic, minutely p
e, nearly transparent. Whotls 4% ; suture
ely visible narrow margin on the mid-dorsal
tx in outline; whorls flatly convex. Surface s
a1 lines of growth faintly visible under the lens

surface of the shell, and also present on the paries w

ovate
inser
some|
visib
1
The

pigm
and

I

.. The dimensions of the sole adult example (Bislr
length 15.6 mm., width 9.7 mm., length
L:nt proportions of
e cent, propomons of aperture length to shell length 61 per cent.

as fo
of ag
68 p

ion. Columella slightly twisted, triangular abx
what compressed over the umbilicus. Parietal
e, even under the lens. No parietal tooth.

animal is boldly and irregularly maculated ‘

measures 3.1 mm. by 2.5 mm.

llows :
derture 6.6 mm.; proportlons of shell 62 per ¢

reas in its capacity to reproduce precocioy

I sculpture extremely delicate and crowded, cont

ly-pyriform. The attenuated lip narrows prog

Jmformly pale brownish corneous in color. The lip 1s paler but n

d. One of the tw

with Partula dry
1sly.

erforate, extremely |t
weakly impressed,
region only. Spire
smewhat shining, tk
, and without raise
inuous over the wh
thin the aperture. i
rressively toward th
ove and narrow be

allus very thin and

ith whitish and dé

of aperture 9.6 mm.

is longer, actually nar-

aper-

efinitely greater.|As the

their
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O para-
ngth, also contairjed em-
as and

hin and
with a
slightly

e incre-
. crests.
le outer
Aperture

e outer

ow, and
scarcely

t white.
ep slate
entation, zigzag ‘in pattern. The egg capsule is impregnated with lime

op Mus. type no. 973) arev

., width

aperture




Habitat: Moorea,
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Society Islands, at 2,000 feet altitude d

p 149

n the

slopeg of Mount Teaharoa—a peak that dominates the wide valley of

Mabharepa in the nort

By good fortune, the sole adult representative of this rema

and shgniﬁcant species
capsu

of the/animal. In addit
respec¢tive lengths wer

whorls). Scanty though it is, this material fully justifies the esta
ment jof the species. The high location of its habitat, in a p

Moorea that is difficult

collectors to find it.
The outstanding d

texture and its tenuous

of the columella, the dome-like contour of the apex, and the
delicate and complete spiral sculpture of the whole shell. In all of
characters, P. diephang is widely different from all of its assg

in Maharepa Valley,
Moorga.

"But all of these chs
92 mi‘jres distant, and w
Hence this species pres
topall%la, established b

Furthermore, there is
species also, even thoug
than 350 miles distant,
from janother of its ow
derived from parents

blances among the sp
commpn ancestral stog
land mass in far earlie
greatly from the proge
tional| species of to-da
Partula sensu strictu.
Leptopartula will be fq
Tahaa or elsewhere, by

e 13.0 mm:. (4% whorls) and 5.6 mm|

stinctions of. P. diaphana are its tflin, |
peristome. Other notable features are the

heastern part of the island. Collected by D.
Anderson and C. Gessler, 1934.

rkable

was gravid and contained two elliptical egg-
es about 3.25 mm. in length, which definitely prove the ma

turity

on, two immature specimens were found whose

(3%
\blish-
art of

of access, partly explains the failure of ¢arlier

ragile
form
close,
these
ciates

and from all of the other known species of

aracters are shared with P. turgida of R3
th P. arguta of Huahine, 70 miles from M
sumably belongs to the distinct section of
y Pilsbry to include P. turgida and P. g
no doubt that P. magdalinae is an affj
vh its habitat is in the Marquesas Islands,

/n island, and no one of them could be di
iving on a remote island. The mutual 1
ecies in question attest their descent f1
k which was widely distributed over a
r time. This stock must have already diy
nitors of the more numerous and more cg
y which are grouped by Pilsbry in the g

und in the future in such islands as Tahi
it as yet they have not come to light.

Alatea,
porea.
Lep-
rguta.
liated
more

None of these species could arise by mutation

rectly
esem-
om a
larger
erged
nven-
ection

Doubtless additional members of the sEction

1 and
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Partula tristis, new species (fig. 4, a, b).

SH

5, sutufe scarcely impressed and not margined. Spire

convex|

incremental lines are weak and irregular, while th
incised,
produced outwardly, and with little or no internal thicl
essed over the umbilicus. The columella is tortuous and wide abov
below, and presents a slightly notched appearance. Parietal call
I, but thickened along its arcuate outer margin, more markedly i

is appy
tracted
and dy

exampl

The general color is dull brown grading to chestny

brown
brown
helix.

The lip is whitish, faintly tinged with brown.
Direct measures of the two co-types, in Bishop M

o (fig.

of aperture 7.2 mm.; b (fig. 4, b) : length 16.5 mm.,
aperture 8.8 mm., width of aperture 6.4 mm.

Habitat : Tooroa (Paaoio) Valley, western

Island

O
found
localit
ently
it wag
autho
abund

Bernice P. Bishop Museum—QOccasionq
ell dextral, ovate-conic, thin in texture and com

outlines. Whorls flatly convex. Surface with li

Aperture elliptical and vertical. Lip round

es. No parietal tooth.

In some shells a narrow median light zone g

4, a) : length 16.9 mm., width 10.7 mm., length o

s. Collected by Y. Kondo, D. Anderson, 3

nly four adult and two paraneanic anim
on trees and shrubs in the central portio

not found during the earlier surveys of
r. The paucity of numbers in this case is

The four full-grown shells present vario

gener
brown
lighte;
brown
bande
lackin,
acters
qualit]
ance.

volveq
varian

al and special features of coloration.

o, The fourth specimen is similar to th

The problem of the affinities of Partula tristis is somew
1. The one assured fact is that this form cannot be a lo
t of an associated species of Tooroa Valley. Its differences

with darker transverse streaks. The color of the apex is brown, or
extended along the lower portion of the second and third whor

v that is sometimes called Paaoio from its river and bay. A
the species exists in scanty numbers and% a restricted arg¢

ance of six other species that occur in tﬁe same valley.

The first (fig. 4,
, with a brown apex, uniform upper spire, and a faint median
r band. The second (fig. 4, b) is deeper brown, with a p|
| apex and a helical extension of the same color, and it is
d. The third shell is like the second excepting that the b

L but it is strigated. These diverse combinations indicate th
les in question are uncorrelated and independent in their in

! Papers XXI, §

pressly perforate.

horls

stoutly conic, with glightly
ttle lustre. The trapsverse

]

Iy reflexed, very

kening ; the inner te|

it-brown, or light cq

ccurs on the body

us., nos. 9977 a and

spiral sculpture s well
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Fminus
e, con-
s thin
1 older

rneous
burple-
s in a
whorl.

0977 b.

f aperature 9.1 mm,

width

width 10.7 mm., length of

side of Raiatea, §
ind C. Gessler, 14

ociety
434,

Is of this specieg were

of Tooroa Val
arrett and of th
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s combinations

third in minor

ey—a
ppar-
a, for
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great
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a) is
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learly
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char-
at the
herit-

t in-
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P. attenuata, P. turgia

nume
other

arborgal. On first inspe
ous lip seem to ally P. 1

ring i

straight and thin struc
the tortuous columella,

and

¢

rampton and Co

ous and wide; th
ise separated by

valleys to the

€ more COMpre

oke—Partula from southeastern Polynesi|

la, P. faba, P. vittata, and P. imperforal
e sixth species, P. rustica, is smaller in size and

many features, and it is terrestrial instg
ction, the thinner texture of the shell and
ristis to P. Iugubris, a terrestrial species,

f its own valley, terrestrial in its habits. {|

g 151

fa are

ad of
tenu-
ceur-

southward of Tooroa, and distinguished by the
ture of the lip at its inner insertion. Hoy
the appressed columellar insertion of the lip,
ssed umbilicus mark its relationship to the
arborgal forms P. thalin and P. garretti, living in valleys to the 1
and also to P. rustica o

vever,

north,
Inless

more ample future collections prove the contrary, this affiliation may
be accepted.

The dimensions of the two co-types, as recorded, define their major
charagters. Even though the number of specimens is only four,| their
biometric treatment has been made for the sake of inter-specific| com-
parisons. (See table 8.) While the figures have only a qualified value,
this cgn be estimated on the basis of the probable errors of the |aver-
ages. The data are as follows:

. Table 8. Partula tristis, statistical description
Rancg

CHARACTER (CLaSS VALUES) MEAN VALUE

Shell, léngth, mm. oo Lo 16.55 - 16.95 16.625 == 0,041
. width, mm. 105 -111 10.750 = 0[073
proportlons, per cent.f............. 63.5 -66.5 64.500 =+ 0/413
Aperture, length, hm. ..ol 89 - 95 9.350 == 0/087
width, mm 71 - 77 7.300 = 0)083
- proportions, per cent.................... 75.5 -80.5 79.000 = 0)695

Apérture length —+ shell length,

proportions, per cent................... 535 -57.5 55.250 == 0)602

Two of the four adults were gravid; one advanced paraneanic
animal was infertile. Therefore it is certain that the thinness of the
shell and the weak development of the lip are final quallttes ancl that
they ate not the marks of immaturity. S ‘
Partula labrisca, new sh)ecres (fig. 4, c). :

Shell dextral, stoutly ovate-conic, openly perforate, and of medxum solidity.
Whorls| 5 to 5% ; suture moderately impressed and not margined. Spire stoutly
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Bernice P. Bishop Musewm—Occasiona

and apparently smooth despite the close and
1. Spiral sculpture of the younger whorls close 3
body-whorl, even on the base. Aperture su
ed inclination. Lip simple in contour, thin, sld

he general color is warm brown or deep brows
tive nature. The lip is wine-colored or purplish
possess a narrow, vaguely defined median zone

irect dimensions of the two co-types. a, Bishop
hm., width 13.0 mm., length of aperture 11.
m.; b, Crampton collection: length 20.4 mm.,
re 11.2 mm., width of aperture 8.3 mm.

is, between 1,400 and 2,000 feet altitude.
nd C. Gessler, 1934,

hree adult and two living immature anim
on the peculiar flattened heights called
rt of Raiatea; one dead shell was also fg
spects. The collector’s notes record that ¢
ay of Tepua Valley, and that ne snails
r ground was reached ; hence the locality

iant of another species existing on Temeh
a Valley, where P. protea, P. auriculata,
dance. The dull wine color of the shells,
of the new form, is not duplicated in any

, while in the fourth example the zone is s

is medium brown, with a narrow lighte

yrm brown, without a band. -

ive general form, the medium texture
licus, the forms of the. aperture and. li

, with definitely convex contour. Whorls cony

and with a slight shelf-like inward thickening
brture. Columella stoutly triangular. Parietal ¢
contrast with the shining outer surface. No parietal tooth.

abitat: Temehani Plateau, northern part of Raiatea,
Collected by D. 4

s colors and structure make it certain that

dult shells possess the revolving narrow z
hm. wide, which appears only on the bog

e the suture on the larger whorls of the s

'he significant structural quahtles of Partula labrusca are
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Table 9. Par

the inner terminus of the lip is thin, flat, and straight, and

ke—Partula from southeastern Polynesid

b contrast with the associated species o

“umbilicus. These last-noted features a
Juse they are displayed by the members
es typified by P. lugubris, all of which
n side of Raiatea; this new form can be 4
lence.

pmparison with other species, the stati
series of shells is given, for the sake of
ee table 9.)

tula labrusca, statistical description
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f the
| it is
re of
of a
hecur
dded

stical
such

CHARACTER

Raxcg

(CLASS VALUES) MEAN vaL

UE

Shell, length, mm.

20.45-22.35
127 -143

21.200 = 0.
13.250 %= 0,

width, mm.

proportions, per cent.
Aperture, length, mm
width, mm.

e 60.5 -63.5
11.1 -123
81 - 91

62.250 = 0,
11.500 = 0,
8.500 = 0.

proportions, per cent..
Aperture length -+ shell len
proportions, per cent.,

735 -755 74.500 =% 0.

525 -54.5 53.750 = 0.

220
210
366
158
126
238

198

Partula dolorosa, new s
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rimate
devoid
convex
lines w
are conl
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with ve
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1l dextral, narrowly

of margination. Sp
and roundly shoul
rak and widely spa
tinued over the wha
erture elliptical and
ry weak inward thi
pus. The columellar

and its| outer border is straight or only slightly curved. Columella

triangufar. Parietal callus
the lens. Parietal tooth ab
The ground color. is dy
overlaid with tawny-brown
stant feature is a narrow
is pale jand .only slightly c¢
renderefd clearer by a pa
variant [of deep mahogany
represented by a single im
frequently purple-brown.
within the margin,

perforation. Whorls 434 to 5. Suture narrow and deeply  impxy

r:lllel deepening of the ground color on either si

pecies (fig. 4, d).

y ovate-conic, very thin in texture, with elongaf

re acutely conic, slightly convex in outline. W
dered below the suture. Surface dull. Incren
red ; ‘spiral inciseéd lines, wavy and relatively

vertical. Lip very thin and only slightly re
ckening of uniform degree; the outline is' simp
margin of the aperture is less beveled than th

exceedingly thin and scarcely perceptible, even
sent.

11 tawny brown or corneous brown, either unifg
transverse strigations, vague and irregular. A
median or sub-median revolving corneous band
ontrasted with the ground color, but its margis

brown color with a sharply contrasted light b
ature specimen. Apical whorls deeper brown or]
Lip slightly tinged with pale brown, more, i
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follows :

Bernice P. Bishop Musewm—Occasional Papers X X1,

irect dimensions of the two co-types. o, Bishop Mus. type n
1 17.2 mm., width 10.3 mm,, length of aperture|9.5 mm., width of

ire 9.5 mm., width of aperture 6.9 mm.

{abitat : T'emehani Plateau, northern part of Raiatea, Soci
, between 1,400 and Z,OOO feet altitude. Collected by D. An

=, Gessler, 1934.

ive living adult and five immature animals of this disf
es were collected on the same plateau of Temehani where J
sca was discovered ; three of the mature individuals were

1

. 9975
iperture

m.; b, Crampton collection: length 18.0 mm.,| width 11.0 mm., l¢ngth of

ety Is-
derson

nctive
Partula
pravid.

foot is dark slate-grey in color, and the body is completely mottled.

rters of

shells of these animals are in close agreement in the charag
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Table 10. Partula dolorosa, statistical description
RaNGE
CHARACTER (CrAss VALUES) MEAN VALUE
Shell, length, mm. .o 16.55 - 18.05 17.330 + (.147
width, mm. 95 -111 10.260 =+ (.163
proportions, per Centl. ot 56.5 -61.5 58.900 =+ (.526
Aperture, length, mm. ool 91 - 95 9.380 = (1.048
width, mm. : 6.1 - 69 6.540 == (0.092
proportions, Per centl.....oereerrees 65.5 -72.5 69.300 == (.840
Aperture length - shell length, _
proportions, per centh........oo.. 52.5 -55.5 54.100 == (.409

roportions, per cent!
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the narrow protracted spire, the small and rounded form of thq aper-
ture, pnd the brevity of the latter in comparison with the length|of the
wholg shell. The statistical description of the measurable adults ig given
in table 11.
Table 11. Partula sagitta, statistical description
RANGE
CHARACTER (CLASS VALUES) MEAN VALUE
Shell, Jength, mm. oo 16.2-198 17.766 = §.117
width, mm. 9.7-109 10.026 = .051
proportions, per ceNt..............o..... 54.5 - 60.5 56.237 == {).265
Aperture, length, mm, oo 81- 93 8.595 =+ 051
width, mm. 67- 79 7.163 == §.050
proportions, per cent.................... 80.5-86.5 83.341 % (.237
Aperture length ~+ shell length, .
proportions, per cent.................... 46.5 - 51.5 48.237 =+ {.206
The affinities of Partula sagitta are extremely important. Again it
1s emphasized that it is unique in its island and in its. archipelago; its
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area. o other conclusion explains the facts, despite the distan
imately 1,200 miles that extends between the habitations of
the spegies in question.
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Partula eremita, new species (fig. 4, f).

Shell dextral, ovate, |moderately thin; umbilicus compressly pyri
Whorls|nearly 5, convex, suture somewhat impressed, margined only on thj
whorl; ja peripheral line is visible above the suture of the last whorls,
surface [is dull, with weak| and irregularly spaced incremental lines, but
very distinct wavy spiral sculpture over the whole shell, even to the marg

the lip.
and rol

timate whorl, while the columellar insertion is simple atid unnotched. Coly

narrow,

and irregularly opaque; it is absent between the insertions of the lip, and
it is devoid of a definite oyter margin. A parietal tooth is lacking.

The ground color is faint yellowish-corneous, with irregular and 1
transverse streaks of deeper tint. The lip is white within, but tinged with

brownis:
Me:

width of aperture 7.7 mm| Proportions of shell 65 per cent;: proportio
aperture, 84 per cent; proportions of aperture length to shell length 53 per

Hal

Tete, Tahaa, Society Islands. Collected by H. E. Crampton, 190

On

ern po

part off Tahaa; the animal was not gravid, but it was unquestior

an adu
suture,
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species are, similarly, derivatives of the same stock in

Aperture vertical and broadly oval. Lip only slightly thickened, be
ed outward to a thin edge; the outer insertion. ascends over the g

with a low swelling on its inner face. The parietal callus is very

1 color outwardly.
ysurements : length 16.9 mm., width 11.0 mm. ; length of aperture 9.1

bitat : Inner portion of Hurepiti Valley, near the foot of M|

v a single example of this species was discovered in the n
rtion of Hurepiti| Valley, which is located in the southwe

t. Its general form, thin texture, more convex whorls, d¢
form of the aperture and of the peristome, lack of a pas
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its affinities with other species of its genus.
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. Fpourg 3—New species of Partule (all shells épproximatcly twice¢ natural
size) : a, P. margaritae, large form, Area; b, P. matgaritae, small form| Tanga;
¢, P.|dryas; 4, P. oreas; e, P. hamadryas; £, P. diaphana.
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F16URE 4~—~New species pf Partule (all shells approximately twice natural
size) : a,|b, P. tristis; ¢, P. labrusca; d, P. dolorosa; e, P. sagitta; £, P. ere







