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and rel tionships of the species belonging to the genus Partula ave 
led us o place on reco d 10 novel forms that have been foun on 
islands f southeastern ceania. In addition to its novelty, eac of 
the ne species is impor ant in its individual way for the larger p ob
lem of e biolo.gical evolution of terrestrial Mollusca throughout the 
Pacific egion; and each contributes its own items of information for 
the pro lem of. geologic 1 evolution by which the islands and a hi
pelagoe of Oceania havcl attained their present characteristics. • 

Nin of the fomis tw to be described were discovered by the 
Hishop . useum's Mang revan Expedition of 1934,1 conducted by the 
second uthor together • ith E. C. Zimmerman, Y oshio Kondo, and 
Donald A. nderson as zoo~

1

logists ; one was collected by the fi. rst au hor 
in an e rlier year. Six f these species were found in the So 'ety 
Islands, where more tha half of the known members of the g nus 
Partula exist. Raivavae it1 the Austral, or Tubuai, Group, where ar
tula hy ina has been rec rded from four islands, yielded three clo ely 
inter-re ated forms that re here treated as full species, although hey 
might ell be regarded ~s subspecies; however, their intrinsic c ar.:. 
acters d their distinctibns are more important .than the questio of 
theirt onomic status. The tenth form of the list is a weU-:distingui bed 

nhabiting the outlying and solitary island of Rapa, ~oµth 1;\nd 
east of ajvavae; this lo+lity now marks the extreme limit in a so th
easterly direction of t1e whole qceanic region whose islands are 
inhabit by Partulae. I . 

. * Fun s for the printing of this paper were contributed by the Charles M. and An a C. 
Cooke Tru t. h 

1 Man arevan Expedition, pul lication 41. 



136 

I 

Bernice P. Bishop Museum-Occasio~ial Papers XXI, 8 
I 

Pa u1a margaritae, new species ( fig. 3, a, b )I. 
Shell dextral, elongate-conic, unusually solid, openly and flatly erforate. 

Wh rls 5 to 5¼, suture slightly impressed on th~ post-embryonic w orls, in
disti ctly margined. Whorls moderately convex, the last relatively tumi . Surface 
lust eless and roughened by lines of growth. Incisec!I spiral lines close!· crowded 
on e younger whorls, becoming coarser and !es$ evident on the b y-whorl 
exc pting in the neighborhood of the umbilicus. Enidermis evanescent. 

perture elongate, with more or less obliquJ axis. Lip well eveloped, 
incli ed outward, evenly incrassated in general bu~ narrowed toward he outer 
inse tion ; it is exceedingly smooth and polished. Cplumella straight a simple. 
Par eta! callus thin, but with a definite upraised outer border. Pari tat tooth 
inva iably absent. I 

he prevalent color of adult shells is light cibnamon-brown; va • ants are 
dar cinnamon-brown or chestnut color, while a f'ilrer type is purpli h-brown. 
0cc sional specimens are more or less distinctly. bi-colored, dark on he lower 
half of the whorl and light above, the demarcatioq being more evide t toward 
the aperture. All adult shells lack epidermis and are plainly stre ed with 
ligh er tints; their apical whorls are paler than tl!e larger coils and hey may 
eve become pure matt-white. Young adolescent shells arc invariabl medium 
cinn mon-brown, and they are always streaked witH lighter transverse ines ; the 
dive sities of adult shells are acquired during late~ growth. The lip i light to 
dee purple-brown, pale along the extreme margin. The foot of the nimal is 
gre ish-fawn, while the mantle is partly or completely dull purplish- rown in 
colo . Egg capsule thickly impregnated with lime l its dimensions ar 5.3 mm. 
by .2 mm. I 

irect dimensions of the type and co-types. a, Bishop Mus. type no. 9982, 
larg form (Area): length 24.5 mm., width 14f0 mm., length of aperture 
14.0 mm., width of aperture 9.4 mm.; b, co-type Bishop Mus. no. 9981, s all form 
(Ta ga): length 19.5 mm., width 10.2 mm., length I of aperture 10.1 m ., width 
of a erture 6.6 mm.; c, co-type Crampton collectioq, large form (Area : length 
25.3 mm., width 13.5 mm., length of aperture 13.5 mm., width of aperture 
9.1 m.; d, co-type Crampton collection, small forJ (Tanga): length 9.9 mm., 
wid 11.3 mm., length of aperture 10.6 mm., widtli of aperture 7.3 m . 

I 

abitat: Rapa (Opara) Island, type locaFty Area, in the orthern 
par of the island. The first specimens were discovered in 192 bv the 
late Margaret Stokes, for whom the specie~ is named ; mo ;mple 
coll ctions were obtained in 1934 by the Mkngarevan Expe ition of 
the ishop Museum. 1 

he unique characters and the geographical location of Partula 
ma garitae give it a prominent place within ifs genus. Its isla d home 
lies at the extreme southeastern limit of the entire Pacific ar where 

I 
Pa ulae are known to exist. The large size of the shells, their olidity, 
and their distinctions of color and form are exceptional a d note
wo hy on their merits. Yet P. margaritae sufficiently re embles 
the majority of Society Island species to b{l regarded as an affiliate 
of e latter and not as a ,sole relic of a quas~-independent sto k. 
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T e geographical enter of Rapa, or Oparo, is at 144° 1 30" 
west ngitude and 279 35' 48'' south latitude (fig. 1). Its north south 
axis • about 6 miles knd its east-west width is about 4 miles It is 
roug y circular in o~tline and volcanic in nature, although reatly 
erode . The walls of ~he ancient crater persist as an irregular series 
of m untains, the higl/lest of which-Mount Perahu-rises to 2,077 
feet. he circle is incotnplete on the east, where a bay extends i ward 
to th center of the is]and. Conditions of forestation and moist re at 
the hi her levels are fa~orable for Partulae, which were collecte from 
500 t 1,800 feet of al~itude. Ninety-five per cent of the animal were 
foun on C el tis-a tre allied to the elms. 

l ;}~l:: 
6 

AITUA 

<:::::> 

FIGURE 1.-Island of Rapa. 

T e first collection made by Mrs. Margaret Stokes in 1921 com
prise three living · d twenty-nine "dead" shells; these ar dis
regar ed in the subs~uent discussion. The members of the Man
garev n Expedition of 

1

1934 procured more than 300 individuals of all 
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ages rom nine localities at varying distances aJart, as shown in gure 
1. So e "colonies" are represented by few specimens, while thers 
yielde larger numbers; on the whole, the material is adequate for a 
detail d study of local diversification about thd island. 

A regards coloration, the statements of th~ formal diagnosi may 
suffic . The kinds and their proportionate num~ers differ from olony 
to col ny in expected ways, but a full census is unnecessary. The alient 
point, is that the color-p~tterns are consistent

1 

throughout the hole 
island within the limits of variation in pigrpentation as rec rded. 

I 

Furtl rmore) there is no observable correlation between variati ns iri 
color ndstructural diversities. 

T e major task is to survey and to comp~re the several c lonial 
series on the basis of the structural characters I of the shells, an also 
to de cribe the population in its entirety in p~ecise biometric erms. 
For t ese purposes the island is arbitrarily 1ivided into seve sub
ordin te regions, as shown in figure 1 ; the , exact localities here 
repre entative series of animals were collec~ed are designat d by 
nume als. The sections of Area (1), Perahu (2), Hiri (3 and 4 , and 
Mait a ( 5 and 6) are large in extent, but only in the first-nam d are 
the n mbers of specimens satisfactorily amplei Karapo Rahi ( ) is a 
small islet off the southern :coast, but it is important because of its 
isolaf n. The adjacent secti6ns of Tepiahu (8) and Tanga ( ) are 
not e ensive, b\it the former is far enough £rob the Maitua lo lities 
of co lection to require· . separate treatment, while the equally small 
Tang section must be considered independently because them jority 
of its shells are markedly dwarf.ed in stature :;tnd otherwise ab rrant 
in m y details of structure. Fortunately, th~ series from Ta ga is 
large nough to provide reliable statistics for tts comparison w th all 
other . 

T e comprehensive statistical description of the measurable shells 
is giv n in table 1. The data for th~ entire population possess rtain 
statis ·cal values, mainly> for the comparison of Partula mar ritae 
with ther species of the genus existing elsewhere. The ext nt to 
which each and every character varies is evident from the figur s for 
th~ ra · ges and the mean values, which also demonstrate th?i~ialJ, _£ the 
coloni s are. substantially alike e;x:cepting the series from l'ang ; .the 
latter is far. differel}t frot;n all others, even. from the colony of. ecl;r:qy 
Tepia u:----:-0nly one~fift~ of ,:i xnile awa.y. In view of the s~all nu . ))er~ 



Table 1. Partula margaritae, statistical description 

Length aper-
Shell Aperture ture + length Region No. 

Shell, pro-
Length Width Proportions Length Width Proportions portions -

mm. mm. per cent mm. mm. percent percent 
--A-rea---fl-~ ..................................... ~- -2-l-;65------25:85-f-t-2;-3--=---', ... .:; --- l l.;i - 1'!.l 7.9 - 9.9 b6 . .'l - 78 . .'l 48.5 - 58.5 7v v=,v - vv . .J 
Perahu (2) ................................. 11 21.95 - 24.65 12.5 - 13.9 54.5 - 60.5 11.7 - 13.3 8.1 - 9.1 67.5 - 71.5 52.5 - 56.5 Hiri (3, 4) .................................. 4 21.35 - 23.15 11.9 - 12.7 53.5 - 57.5 11.1 - 11.9 8.1 - 8.3 68.5 - 73.5 51.5 - 53.5 Maitua ( 5, 6) ............................. 19 21.35 - 24.35 12.3 - 13.9 55;5 - 61.5 11.5 - 12.9 7.9 - 9.1 65.5 - 75.5 49.5 - 55.5 KarapoRahi (7) ....................... 10 21.05 - 23.15 11.3 - 12.9 53.5 - 57.5 10.5 - 12.1 7.5 - 8.5 68.5 ~ 73.5 50.5 - 53.5 Tepiahu (8) .............................. 9 21.95 - 24.95 12.3 - 13.7 53.5 - 57.5 11.3 - 12.3 7.9 - 8.7 68.5 - 72.5 48.5 - 53.5 Tanga (9) ................. , ................ 97 18.95 - 24.35 10;3 - 14.3 51.5 - 59.5 9.7 - 12.5 6.5 - 8.9 62.5 - 73.5 48.5 - 55.5 -
A!l .............................. 245 18.95 - 25.85 10.3 - 14.5 51.5 - 61.5 9.7 - 14.1 6.5 - 9.9 62.5 - 78.5 48.5 - 58.5 

M~AN VALUie 

Area (1) ..................................... 95 23.257± 0.058 13.460± 0.035 56.658± 0.117 12.574± 0.034 8.906±0.025 70.858± 0.151 53.121 ± 0.111 Perahu (2) ............................ : .... . 11 23.341± 0.159 13.173± 0.095 56.318± 0.356 12.609± 0.089 8.773±0.058 69.409± 0.280 53.954± 0.235 Hiri (3,4) •••••••••0•H•• 4 22.175± 0.219 12.300± 0.095 55.500± 0.476 11.650± 0.110 8.250±0.029 70.500± 0.631 52.500± 0.238 Maitua (5,6) .. 19 22.787± 0.138 13.068± 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) 10 22.380± 0.138 12.160± 0.089 54.900± 0.256 11.520± 0.084 8.100±0.060 70.300± 0.327 52.000± 0.257 Tepiahu (8) ............................... 9 23.316± 0.215 13.011 ± 0.102 55.611 ± 0.269 11.789± 0.060 8.233±0.056 69.833± 0.300 50.500± 0.300 Tanga (9) .................................. 97 20.768+ 0.028 11.673 + 0.051 55.964+ 0.100 10.856+ 0.039 7.472+0.033 68.170+ 0 '11? ~? 'UH+ """' 
All ................................................ 245 22.315± 0.076 12.612± 0.044 56.275± 0.071 11.784± 0.041 8.225±0.034 69.680± 0.102 •• 52_.712± 0.069 
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from most of the regions, the progressive colonial difference , in a 
geog aphical order, need not be recorded in full; it will suffice con
trast the two larger series from Area and T~nga, which are cated 
at op osite extremes of an iqsular arc. The se~ond colu.mn of able 2 
gives the actual numerical differences of a 1 characters an their 
prob ble errors; the sign is uniformly minus. The third colum indi
cates the relations of these differences to thei probable error' As a 
value of thre~ times the error means virtual <±rtainty of signi 
the "gher figures for all characters prove b yond question t 
Tan colony is individually unique. • 

CHARACTER 

Table2 

TANGA COMPNIU:D 

WITH AREA 

Shell, length, mm. ______ - 2.489 ± 0.06)4 
width, mm.·•···------· 1.787 ± 0.0~8 
proportions, per cen.._____ - 0.694 ± 0.1:i4 

Aper re, length, mm. . - 1.716 ± 0.0~ 
width, mm.------··· -1.434 ± 0. 1 
proportions, per cent.................... - 2.688 ± 0.2

1
8 

Aper re length shell length, 
proportions,per cen1.----- -0.817 ± 0.1, 

DIE'E'ERl(NC!s 

> 38 
> 26 
> 4 
> 33 
> 34 
> 12 

> 5 

: ERROR 

imes 

. he Tanga shells prove to differ distinctl)f from those of 
ch;p- cters oth. _ er than size and proportions. \\f hile three speci 
the· rmer resemble the prevalent larger typ~, in the majorit 
shell the ape~ture is openly pyriform, the lip ~s more tenuous d less 
expa ded, and the columella is excavated. \\lre it not for its agree
men in coloration, which is generally consiste!t throughout the island, 
vary ng within narrow limits, the Tanga type might be regard d as a 
tf'Ne bspecies. But it will be sufficient to rec rd and to emph ize its 

I 

disti ctive nature. I 

I c011clusion, the available data on the lfecundity of the larger 
serie from Area and Tanga may be briefly nofed. Among 100 nimals 
of t e former, 65 per cent ~ontained eggs or I embryo~ o: bot , wh~le 
49 p r cent of the 98 specimens from Tangf were similarly rav1d. 
Exa ination of more than 40 adolescents proved that repro uction 
begi s only after full size is attained and the hp is fom1ed. T char
acte s of the egg-capsule have been recorded I earlier. 

i 
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Part dryas, new spec·es (fig. 3, c). 

She I dextral, ovate-c~nic, moderately opaque, thin, fragile, and sli htly 
transluc nt; umbilicus smal and rounded. Whorls 4¼ to 4¼ ; the body. horl 
is narr ed toward its ha e and is parabolic in profile. Penultimate orls 
moderat ly convex. Suturetf the body-whorl narrowly impressed with a di tinct 
narrow hite line above. urface with broad and irregularly spaced Jin s of 
increme ta! growth. The s iral decussatil)g lines of the younger whorls b ome 
less evi nt on the last whorl, and they may vanish excepting on the base. ery 
fine inte nal sculpture on the paries within the aperture. 

Ape ture ovate, small, I narrow and straight. Lip very thin, slightl and 
uniform! expanded but narrowed as it reaches the outer insertion, wh e it 
curves i ward. Columella slenderly triangular, with a simple contact chan el at 
45°. P ietal callus exceedingly thin and shining, without an outer der. 
Parietal tooth absent. 

The color is invariably ull "warm buff" (Ridgeway's nomenclature), s me
what d ker on the apica whorls. The epidermis is thin and irreg larly 
evanesce t in the course of rowth. The animals may produce young befor the 
lip is fo med. The egg-ca sule is conventionally impregnated with calca eous 
substanc ; it is broadly ellip ical and measures approximately 3.2 mm. by 2.7 mm. 

Dir t measures. a, B'shop Mus. type no. 9980: length 14.9 mm., idth 
9.5 mm. length of apertur 9.1 mm., width of aperture 6.3 mm.; b, co type 
Crampto collection: length 15.3 mm., width 9.5 mm., length of aperture 9.0 m., 
width of aperture 6.5 mm. 

Ha 'tat: Raivavae I land, a member of the Austral, or Tu uai, 
Group, on the southern slopes of Mount Muanui (951 feet), at 500 
to 700 eet altitude. Coll cted by Y. Kondo and D. Anderson, 19 4. 

Thi is the first of tl:i!ree distinguishable forms living in Raiv vae 
that ar given the statu of full species. These forms agree in any 
basic c aracters which istinguish them collectively from all o her 
membe of the genus, and which clearly demonstrate their lose 
affinitie and proximate common ancestry. But they differ, one f om 
another in definite and c nsistent ways, both in the qualities of col ra
tion an in the dimensiopal and proportional characters of the sh Us. 
Withou the biometric a9alysis of the latter features, their distinct ons 
would eadily escape r cognition. Alternatively, these three fo ms 
might treated as vari . ties of a single species-a course that m ght 
be pref rred by other st dents of Partulae. However, the questio of 
their ta onomic standing is secondary to the record of their chara ers 
and the· relationship. 

The island of Raivav e (fig. 2) is the easternmost member of the 
Austral or Tubuai, Gro p ; it is sometimes charted under the nam of 
Raivav or Vavitao or avitu. Its center is located at approxim ely 
147° 3 40'' west longit de and 23° 53' 15" south latitude. The gr at-
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est ength of the island proper is 5.75 miles, nan axis trendi g from 
we -southwest to east-northeast, and its g~eatest width is about 2 
mil s. Its volcanic origin is remote in point~of time and the original 
sin le crater-wall has undergone extensive rosion and deg adation. 
Th mountain peaks lie along a somewhat o lique S-shaped is, and 
the highest of them is Mount Hiro with Jn altitude of 1, 34 feet. 
Fo ests are abundant and thick, especially at the higher level , where 
all: onditions are favorable for the existenc~ of Partulae. 

• he only other species of Partula knowh to exist in Ra' avae is 
P. yalina, which is the most widely distribJted member of i genus, 
occ ring as it does in Rimatara, Rurutu, a Id Tubuai in the Austral 

FIGUR~ 2.-Island of Raivavae. 

Isl nds, in several of the Cook Islands, andlit?-Tahiti only thin the 
So iety Islands. But there is no close gen~t:ic" relationship between 
P. ryas and P. hyalina. The shell of drya.J-is much thinne , the lip 
is r less thickened, the whorls are more <lonvex, and the uture is 
de r. The animal itself is uniform buff ih color and nev r white, 

:: ~;~;~~;;o;~ ;;;~~;;:!;;~~;~,;.; ~;~~;, 
P. ttenuata of Raiatea, Tahiti, and Borabo a, as well as P. a nectens 
of uahine, P. clara of Tahiti, and P. fragil s of the far-dist t island 

I 

of uam, in the Marianas. All of these spec~es possess thin a d trans-
luc nt shells and greatly attenuated lips, anq they are all pre ociously 
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fertile Their real a:ffin ties and their wide diffusion constitute s gnifi
cant p oof of the prior xistence of land connections between wh t are 
now t e separate islan s where the several· species dwell. 

T e record of the iagnostic distinctions of Partitla dryas in form 
and c lor requires no laboration other than the biometric dat The 
availa le material com rises 19 perfect adults, 10 of which con ained 
embr nic items of various ages; in addition, 27 ad. olescents o.f d verse 
sizes ere procured th~t provide evidence of the consistency f the 
gener 1 characters of th species. The statistics are presented int ble 3. 

Table 3. P • rtula dryas, statistical description 

RANGE 
(CLASS VALUltS) 

Shell, I gth, mm .. ,....._....,. __ _ 
idth, mm ______ _ 

oportions, per cent.f ·················· 
Apertu e, length, mm. _ __, ___ _ 

idth, mm·---+----
oportions, per cent. 

Apertu e length+ shell !en 
oportions, per cent .. 1-----

14.15 - 15.65 
8.5 -10.1 

58.5 65.5 
8.5 - 9.3 
5.5 - .7.5 

65.5 - 79.5 

56.5 - 61.5 

14.829 ± 0 72 
9.226 ± 0052 

62.342 ± .o 14 
8.795 ± 0 39 
6.184 ±0 67 

69.921 ± 0 92 

T distinctive buff olor of the adult shells of this species de elops 
durin free post-embry nic life. Ananeanic individuals 5 mm. lo are 
pale c rneous while me aneanic shells 9 mm. to 10 mm. show t e be
ginnin s of the final c lor, which gains its full intensity durin the 
paran nic period. Thr e animals whose shells were devoid of t e lip 
and a olescent in otherl features as well contained embryonic i ems ; 
the le gths of their sh lls were 13.6 mm., 13.7 mm., and. 14.2 m., 
respec ively. 

Th s and the two fo lowing species are similar in so many res ects 
that t eir di:fferentiatio , one from another, must have come bout 
since e isolation of aivavae by subsidence. Any products of their 
comm n ancestors whi 

1

h undoubtedly existed in .the adjac~nt is ands 
of the ustral Group h ve left no descendants, so far as known 

Partul oreas, new spec es (fig. 3, d). 
Sh II dextral, ovate-c nic, thin, fragile, and semi-translucent;. um ilicus 

open, sl t-like and elongate . Whorls 4½ to 4¼. Body whorl somewhat i £lated 
outwar ly, slightly parabo ic in profile; penultimate whorl regularly c nvex. 
Suture ot impressed, an , devoid of a white line above, but with a d nite 
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smoo , narrow zone on the penultimate whorl abov the last half of t body
whor Surface with narrow lines of growth, evenly f paced. The incised revolv
ing Ii es are virtually straight. The parietal wall within the aperture is spirally 
sculp red with closely crowded lines. 1 

perture ovate and large, with straight axis. L p thin and little e panded, 
narro ed toward the outer insertion where it meets t e body wall at an pproxi
mate ight angle. Columella broadly elongate-triang lar, with its line o contact 
at ab ut 60°. Parietal callus thin and lustrous, wit · a weak but defini e outer 
horde . No pillar tooth. 

he color is paper-white to whitish corneous. ~eproduction may ta e place 
befor the shell attains its final growth, Egg capsule white and calcareo s, more 
elong te than in Partula dryas; it measures 3.8 mm by 2.5 mm. 

irect measures 0£ the two co-types. a, Bishop Mus. type no. 9979 length 
16.0 m., width 10.3 mm., length of aperture 9.8 mm.,

1 

width of aperture .2 mm. ; 
b, co type Crampton collection: length 15.8 mm., fidth 10.2 mm., 1 gth of 
apert re 9.7 mm., width of aperture 6.9 mm. 

abitat : Raivavae Island, Austral, or ubuai, Group, 
Mou t Araua (1,253 feet) and Mount Hiro (1,434 feet), n 
the rmer, at an altitude of 1,000 feet. Collec ed by E. C. Zim 

. Anderson, 1934. 

tween 
rer to 

his is the second of the three closely a lied forms of R ivavae 
whi are given primary status for two mait reasons. The s ells of 
Part la oreas are plainly distinguished from those of the tw other 
for s by definite and consistent characters e en though som of the 
diffe ences in question may be small in degrtl e. In the secon place, 
ther is nothing to indicate that any one of the hree affiliates is riginal 
and hat the others are derived varieties ; fo these reasons nd for 
clari y they are described as full species. 

he living material of Partula oreas consis s of 56 adult ind iduals 
of p rfect form, and two abnormal specime+s; in addition, ado
Iese ts of varying size were collected. The snails were gather d at an 
altit de of 1,0CX) feet in a forested area be~ween the mount ins of 
Ara a and Hiro, which area is recorded untter the name of Mount 
Hir , although it is slightly nearer the formei peak ( fig. 2). 

n close examination, Partula oreas is ound to differ om P. 
dry both in qualitative and quantitative c I aracters. The u iversal 
chal -white color of the shell presents a markbd contrast with he buff 
tint of all of the dryas specimens ; there ate no variants o either 
spec es which approach the other. i • 

• ·he shell of the' present form is ·definitely more opaque, ven in 
·the naneanic and metaneanic stages. The bddy-whorl is par olic in 
pro le instead of convex, the whorls of the sp~re are regularly onvex, 
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e protoconch is flatter. The aperture, lip, columella, p 
callus, and umbilicus a e distinctive in Partula areas. The point to be 
strong y stressed is tha all of these differences, slight or marke , are 
consis ent throughout t e entire series of shells. 

E n more signific nt are the distinctions in the dimension and 
ions of the she ls of Partula areas, when biometrically con

traste with those of . dryas. The fundamental descriptive fi res 
for th former are give in table 4. 

Table 4. P rtula oreas, statistical description 

HARAcn;R 
RANG!l 

(CLASS VALUES) 

Shell, 1 ngth, mm. ______ _ 
idth, mm·---+---
oportions, per cent.,1----

Apertu e, length, mm.--+--
idth, mm·---+---
oportions, per cent.i---

Apertu e length + shell len th, 
oportions, per cent,i----

13.25 - 16.55 
8.9 -10.7 

61.5 - 68.5 
8.3 -10.1 
6.1 - 7.5 

67.5 - 79.5 

58.5 64.5 

14.916 ± 
9.743 ± 7 

64.946 ± 1 
9.150 ± 7 
6.721 ± 0 

73.303 ± 07 

61.036±0128 

en the figures or the mean values of the characters o this 
specie are compared ith those relating to Partula dryas, it ap ears 
that t e former excee the latter in every quality of form. In view 
of th r importance, t e numerical differences with their pr bable 
errors are recorded, to ether with the data indicating their rea sig
nifica e, in table 5. 

Table 5 

HARAC'l'llR 

Shell, 1 ngth, mm,---+-----
• dth, mm,----+--- .. . 
oportions, per cent.!. ................ . 

Apertu e, length, mm. __ I __ _ 
"dth,mm ....... : I 

oportions, per cent.,---
Apertu e length -+- shell le h, • 

oportions, per cent ..... ____ _ 

P. OREAS COMPARED 
WITH P. DRY AS 

+ 0.087 ± 0.097 
+ 0.516 ± 0.064 
+ 2.604 ± 0.434 
+ 0.355 ± 0.054 
+ 0.548 ±; 0.069 
+ 3.382 ± 0.534 

+ 1·.588 ± 0.240 

DIFFllRllNC!l : ERROR 

< 1 
> 8 
> 5 
> 6 
> 7 
> 6 

> 6 

ly in the case of the first character is the difference dev id· of 
signifi ance. In all of t e other seven characters the higher figu es in 
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the s cond column prove beyond question tha Partula oreas is unlike 
P. d as in its structure. 

11 of the 58 adults were found to be grav~d, which makes is the 
first ase on record where so substantial a number of adult indi iduals 
were productive at the same time. Ten of the pfianeanic snails nging 
from 12.7 mm. to 14.1 mm. in length were pr ociously fertile 

he colors of the pre-adult stages require further comme . Em
bryo ic shells are very thin in texture and liglit corneous in tin . Sub
sequ nt calcareous deposits begin in the ap1ial half of the horls, 
wher fore the ananean. ic shells are bi-colored white above an clear 
corn ous below. When half-grown, however, t e lower half wh" ens to 
som extent, although some degree of contras, still persists. B in all 
olde shells the deposits of calcareous substande have become u iform. 
The alf-colored condition of early young in lthis case is note orthy 
beca • se the sh.ells of the next form to be desc~~ibed display tha char
acter in the final adult stage. 

lahamadryas, new species (fig. 3, e). 
ell dextral; ovate-conic, thin, fragile, transluce t, and rimately u 
s 4¼ to 5. Body-whorl not inflated, and re larly convex in rofile; 

whor s of the spire convex, parabolic in contour. Sutujre not impressed; a narrow 
zone, edged with a white line, occurs on the' penulti,ate whorl above t entire 
lengt of the body-whorl. Surface relatively smoo~~• with irregular a weak 
lines £ incremental growth. The revolving incised li!iles are delicate and roadly 
undul ting over the entire shell. The paries withinl the aperture is sc lptured 
with ery fine spiral lines. 

perture elongate-ovate, large and narrow; its ~xis is slightly obli e. Lip 
thin nd narrowly expanded; its outer portion becomes progressively thinner 
towar the slightly incurved insertion. Columella n~rrow and prolong , with 
a con act angle of approximately 30°. Parietal cal~us very thin, shini g, and 
indist nctly bordered. I 

he shell is bi-colored.· The upper half of each "jhorl is dull white b virtue 
of its !=alcareous nature, and only semi-translucent, 'fhile the lower hal is dull 
corne us and hyaline. SmaU and opaque spots or latger spiral areas of opacity 
occur in the clearer half of ,the body-whorl. Precocious fertility occur in this 
specie . Th. e egg-capsule is. white-walled; it is more toadly elliptical tha usual, 
meas ring 3.2 mm. by 2.8 mm. • • 

irect measures of the two co-types. a, Bishop us. type no. 9978 length 
16.5 m., width 9.5 mm., length of aperture 10.2 mm.,lwidth of aperture 6 9 mm.; 
b, co- ype Crampton collection: length 16.3 mm., wi~h 9.3 mm., length f aper-
ture 0.0 mm., width of aperture 6.9 mm. • 1 

abitat : Raivavae !~land, Austral, or TJbuai, Group; 0. 5 of a 
outh of ;Anatonu,. altitude, 650-700 feet,. Collected by Y. ondo 
. Anderson, 1934. 
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third and last f the novel forms of Raivavae is repres nted 
three adult in ividuals and two paraneanic specimens. hey 

were und on the woo ed lower portion of a cliff les.s than a q arter 
of a m le from the coas al village of Anatonu, in the northeaster part 
of the sland ( fig. 2). T is material is scanty, it is true, but the ex • 
dinary likeness of the hells and their collective contrasts with 
distin ished as Partul oreas justify their separation, even thou 
locaiiti s of these two pecies are only five-eighths of a mile ap rt. 

Th contrast of Pa tula hamadryas with P. oreas 'and wit · the 
more ote P. dryas s most evident in the bi-colored nature £ the 
adult ells. A similar attern is shown by the youngest shells f P. 
oreas, noted in the d scussion of that species, a fact that attes the 
close lationship of t e two although it is not held to prove their 
specifi identity. 

Th qualitative dist nctions of this form are adequately list d in 
the £o mal description; the quantitative data, however, provid the 
surest roof of its inde endence. Usually' when the number of s eci
mens i only three, the robable errors are large, although they po sess 
real st tistical values ; b t in this case the shells are so simil~r th the 
probab e errors are re arkably small. The relevant data are 
in tabl 6. 

Table 6. Part la hamadryas, statistical description 

RANGF: 
HARACTJ!R ( CLASS VALUES). 

Shell, le gth, mm·----+-
w dth, mm·----+--
p portions, per cent .................. . 

Apertur , length, mm ............................ . 
w dth, mm·---+--
P portions, per cent .... 1---

Apertur length+ sheU len h, 
p portions, per cent.. .. 1----

16.25 - 16.55 
9.3 - 9.5 

57.5 - 58.5 
10.1 - 10.3 
6.9 

67.5 - 69.5 

61.5 

16.350 ± 0. 67 
9.433 ± 0. 36 

57.833 ± 0. 84 
10.167 ± 0. 36 
6.900 ± 0. 

68.500 ± 0. 18 

61.500 ± 0. 

Th direct comparis In of Partula hamadryas with its nearer n igh
bor, P. reas, discloses e idence that the former is so different in q an
titative characters as to erit its recognition as an independent sp ies. 
The fig res for the mean values of the seven standard characters d'ffer 
in sign in degree, and i statistical probability as recorded in tab e 7. 



Bernice P. Bishop Museum-Occasion l Papers XXI, 

Table 7 

P. HAMADRYAS A COM-

CHARACTER PARED WITH P. REAS D1FFERENC : ERROR 

Shell, length,mm.------- + 1.434 ± 0.0 .4 
width, mm,______ -0.309 ± 0.052 
proportions, per cen,_____ - 7.113 ± 0.232 

Aper ure, length, mm,______ + 1.017 ± 0.0~2 
width, mm. - 0.188 ± 0.014 
proportions; per cent.................... - 4.803 ± 0.379 

Aper ure length shell length, 
proportions, per cen,,__ ___ .. + 0.464 ± 0.1 8 

> 15 
> 5 
> 30 
> 19 
> 13 
> 12 

> 3 

imes 
" 

" 

" 

. tated in words, the ha1nadr'yas shells al longer, narrow r, and 
muc more slender in form; the aperture als is longer, actua y nar
row r, and far narrower in proportions. The roportions oft aper
ture to the whole shell, as regards length, is efinitely greater. As the 
num rical differences in the majority of c1es greatly· exce their 
pro ble errors, .the conclusion .seems justifie that Partula ha adryas 
is e itled to fulhtatus. 

• ach of the' three adult animals was grav·d. One of the t para-
nea ·c individuals, measuring 14.2 mm. in le gth, also contai ed em
bryo ic items; therefore this species agrees ith Partula dr as· and 
P. o eas in its capacity to reproduce precocio sly. 

a diaphana, new species ( fig. 3, f). 
hell dextral, moderately ovate-conic, minutely erforate, extremely hin and 

fragi e, nearly transparent. Whorls 4%; suture I weakly impressed, with a 
scar ly visible narrow margin on the mid-dorsal !region only. Spire sHghtly 
conv x in outline; whorls flatly convex. Surface s~mewhat shining, t e • incre
ment 1 lines of growth faintly visible under the !en( and without rais . crests. 
Spir 1 sculpture extremely delicate and crowded, continuous over the wh le <;mter 
surf e of the shell, and also present on the paries within the aperture. perture 
ovat y-pyriform. The attenuated lip narrows pro!ressively toward t e outer 
inser ion. Columella slightly twisted, triangular abbve and narrow be ow, and 
som hat compressed over the umbilicus. Parietal J1allus very thin and scarcely 
visib e, even under the lens. No parietal tooth. 

niformly pale brownish corneous in color. T e lip is paler but n t white. 
The animal is boldly and irregularly maculated ith whitish and d ep slate 
pigm ntation, zigzag in pattern. The egg capsuld is impregnated ·th lime 
and easures 3.1 mm. by 2.5 mm. I 

. . he dimensions of the sole adult example (Bis}iop Mus. type no. 73) are 
as f lows : length 15.6 mm., width 9.7 mm., lengthl of aperture 9.6 m ., width 
of· a erture 6.6 mm. ; prbportions of shell 62 per cbnt, proportions of aperture 
68 p t, cent, proportions of aperture length to shetl length 61 per cen . • 

I 
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H bitat: Moorea, Society Islands, at 2,000 feet altitude n the 
slope of Mount Teah roa-a peak that dominates the wide va ey of 
Mah epa in the nor heastern part of the island. Collected y D. 
Ande son and C. Gessl r, 1934. 

B good fortune, t e sole adult representative of this rema kable 
and s gnificant species was gravid and contained two elliptica egg
capsu es about 3.25 • m . in length, which definitely prove the m turity 
of th animal. In addit on, two immature specimens were found hose 
respe tive lengths wee 13.0 mm. (4½ whorls) and 5.6 mm. (3¼ 
whor ) . Scanty thoug it is, this material fully justifies the est blish
ment of the species. he high location of its habitat, in a p rt of 
Moor a that is difficul of access, partly explains the failure of arlier 
callee ors to find it. 

T e outstanding dt5tinctions of P. diaphana are its thin, ragile 
textu e and its tenuou peristome. Other notable features are th form 
of th columella, the ome-like contour of the apex, and the close, 
delic e and complete s iral sculpture of the whole shell. In all o these 
chara ters, P. diaphan is widely different from all of its ass dates 
in M harepa Valley, and from all of the other known spec es of 
Moor a; 

• B t all of these ch racters are shared with P. turgida of R iatea, 
92 mi es distant, and w th P. arguta of Huahine, 70 miles from M orea. 
Henc this species pre umably belongs to the distinct section o Lep
topar ula, established y Pilsbry to include P. turgida and P. guta. 
Furt rmore, there is no doubt that P. niagdalinae is an aff liated 

also, even thou h its habitat is in the Marquesas Islands more 
SO miles distant.

1 

None of these species could arise by m tation 
from nother of its own island, and no one of them could be d rectly 
deriv d from parents 1iving on a remote island. The mutual esem
blanc s among the spf.cies in question attest their descent f om a 
com n ancestral sto k which was widely distributed over a arger 
land ass in far earli r time. This stock must have already di erged 
great! from the proge itors of the more numerous and more c nven
tional species of to-da which are grouped by Pilsbry in the s ction 
Partu a sensu strictu. Doubtless additional members of the s ction 
Lept artula will be f und in the future in such islands as Tahi i and 
Taha or elsewhere, b t as yet they have not come to light. 
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tristis, new species (fig. 4, a, b). 
S ell dextral, ovate-conic, thin in texture and co pressly perforate. horls 

5, sutu e scarcely impressed and not margined. Spire ttoutly conic, with lightly 
conve outlines. Whorls flatly convex. Surface with 1 ttle lustre. The tra sverse 
incre ntal lines are weak and irregular, while th spiral sculpture s well 
incise Aperture elliptical and vertical. Lip roundly reflexed, very lightly 
produ d outwardly, and with little or no internal thichning; the inner te inus 
ic5 app essed over the umbilicus. The columella is tortllous and wide abo , con
tracte below, and presents a slightly notched appeaJ;nce. Parietal call s thin 
and d 11, but thickened along its arcuate outer margih, more markedly i older 
examp es. No parietal tooth. I 

T e general color is dull brown grading to chestn4t-brown, or light c rneous 
brown with darker transverse streaks. The color of th~ apex is brown, or urple
brown extended along the lower portion of the secdnd and third whor s in a 
helix. In some shells a narrow median light zone qccurs on the body whorl. 
The 1i is whitish, faintly tinged with brown. .I 

D ect measures of the two co-types, in Bishop Mus., nos. 9977 a and 977 b. 
a (fig. 4, a) : length 16.9 mm., width 10.7 mm., length ~f ~perature 9.1 mm width 
of ape ture 7.2 mm.; b (fig. 4, b.) :. length 16.5 mm., lw1dth 10.7 mm., le gth of 
apertu e 8.8 mm., width of aperture 6.4 mm. 

H bitat: Tooroa (Paaoio) Valley, western ide of Raiatea, ciety 
Islan s. Collected by Y. Kondo, D. Anderson, t,nd C. Gessler, 1 34. 

0 ly four adult and two paraneanic anim~ls of this specie were 
faun on trees and shrubs in the central portior of Tooroa Val ey-a 
locali y that is sometimes called Paaoio from it~river and bay. ppar
ently he species exists in scanty numbers and n a restricted a.r a, for 
it wa not found during the earlier surveys of arrett and of t . first 
autho . The paucity of numbers in this case is 1mph~sizeqby th great 
abun ance of six other species that occur in tqe same valley. 

T e four full-grown shells present varioJs co~binations f the 
gener 1 and special features of coloration. ~he first ( fig. 4, a) is 
brow , with a brown apex, uniform upper spi!re, and a faint edian 
lighte band. The second ( fig. 4, b) is deeperibrown, with a p rple
brow apex and a helical extension of the sam. color, and it is !early 
band . The third shell is like the second exc pting that the b nd is 
lacki . The fourth specimen is similar to thf third in minor char
acters but it is strigated. These diverse combinations indicate t t the 
qualit es in question are uncorrelated and inde~endent .in their i 
ance. I 

e problem of the affinities of Partula tristis is somew t in
volve . The one assured fact is that this forll'/ cannot be a lo lized 
varia t of an associated species of Tooroa Vall¢y. Its difference from 
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nuata, P. turgi a, P. faba, P. vittata, and P. imperfora a are 
nume ous and wide; t e sixth species, P. rustica, is smaller in si e and 
other ise separated b many features, and it is terrestrial inst ad of 
arbor al. On first insp ction, the thinner texture of the shell and tenu
ous Ii seem to ally P. ristis to P. lugubris, a terrestrial species, ccur
ring i valleys to the outhward of Tooroa, and distinguished y the 
straig t and thin struc ure of the lip at its inner insertion. Ho ever, 
the t tuous columella the appressed columellar insertion of t e lip, 
and e more compr ssed umbilicus mark its relationship the 
arbor al forms P. thali and P. garretti, living in valleys to the 
and a o to P. rustica of its own valley, terrestrial in its habits. 
more mple future col ections prove the contrary, this affiliatio 
be ace pted. 

T e dimensions of he two co-types, as recorded, define their ajor 
chara ters. Even thou h the number of specimens is only four, their 
biome ric treatment ha been made for the sake of inter-specific com
pariso s. ( See table 8.) While the figures have only a qualified ah;te, 
this c n be estimated dn the basis of the probable errors of the aver
ages. he data are as fo lows : 

Table 8. P rtula tristis, statistical description 

HARAC'l'ER 
RANGE 

(CLASS VALUES) 

Shell, 1 ngth, mm.----+-
idth, =·---+----
oportions, per cent ................... . 

Apertu e, length; riuri. • 
idth, mm·---+---
oportions, per cent .................. . 

Apertu e length -+- shell !en th, 
oportions, per cent.+-----

16.55 - 16.95 
10.5 - 11.1 
63.5 - 66.5 
8.9 - 9.5 
7.1 - 7.7 

75.5 - 80.5 

53.5 - 57.5 

16.625 ± 0 041 • 
10.750 ± 0 073 
64.500 ± 0413 
9.350 ± 0087 
7.300 ± 0083 

79.000 ± 0 695 

02 

were gravid ; one advanced para eanic 
anima was infertile. herefore it is certain that the thinness f the 
shell d the weak dev lopment of the lip are final qualities, an that 
they a e not the marks f immaturity. 

Part labrti.sea, new s ecies ( fig. 4, c). 
Sh II dextral, stoutly vate-conic, openly per~orate, and of medium s lidity. 

Whorls 5 to 5¼ ; suture oderately impressed and not margined. Spire s outly 
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conica, with definitely convex contour. Whorls con ex. Surface excep 'onally 
glossy and apparently smooth despite the close and !weak lines of incr ental 
growt . Spiral sculpture of the younger whorls close and distinct, but eva escent 
on th body-whorl, even on the base. Aperture sup-vertical, with a lightly 
revers d inclination. Lip simple in contour, thin, slqping inwardly, ev ly re
flexed and with a slight shelf-like inward thickeninf that somewhat c tracts 
the ap rture. Columella stoutly triangular. Parietal <;allus very thin and dull in 
sharp ontrast with the shining outer surface. No pairietal tooth. 

T e general color is warm brown or deep brown with a vinaceous ast of 
distin tive nature. The lip is wine-colored or purplisl:i brown. All of the known 
shells ossess a narrow, vaguely defined median zone bf lighter color, 1.5 m. in 

width. i 
D rect dim~nsions of the two co-types. a, Bishop Mus. type no. 9976 length 

20.9 m., width 13.0 mm., length of aperture 11.. mm., width of rture 
8.5 m . ; b, Crampton collection: length 20.4 mm., idth 12.8 • mm., le gth of 
apert e 11.2 mm., width of aperture 8.3 mm. 

abitat: Temehani Plateau, northern p t of Raiatea, 
Islan s, between 1,400 and 2,000 feet altitude. Collected by D. 

d C. Gessler, 1934. 

ree adult and two living immature ani als of this specie were 
take on the peculiar flattened heights called emehant in the orth
ern rt of Raiatea; one dead shell was also f ~und that was pe ect in 
all r spects. The collector's notes record.that ihe plateau was r ached 
by w y of Tepua Valley, and that no snails }vere collected u til the 
high r ground was reached; hence the locality 1s satisfactorily v rified. 

I s colors and structure make it certain that Partitla. labrusc is not 
a va • ant of another species existing on Temeliani Plateau or b low in 
Tep a Valley, where P. protea, P. a1triculata, Ji,nd P. faba are f und in 
abun ance. The dull wine color of the shells, ihich has sugges ed the 
nam of the new form, is not duplicated in any bther species of aiatea, 
All a ult shells possess the revolving narrow z.:r .. ne of lighter.tin about 
1.5 m. wide, which appears only on the bo1y-whorl in thre speci
men , while in the fourth example the zone is so broadened as to ppea~ 

I 

abov the suture on the larger whorls of the spire. A para-met neanic 
shell is medium brown, w.ith a n,arrow lighte~. b band. In a met neanic 
spec· en, the greater depth of the brown piFent renders t light 
zone more evident by contrast. The single known embryonic hell is 
uni£ rm brown, without a band. • I 

e significant structural qualities of Partula labrusca are ·ts dis
tinct ve general form, the medium texture ! of the/ shell, th open 
µmb lieus, the forms of .~he. ~perture .. and HJ, and the absen e of a 
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pariet tooth. In sha contrast with the associated species o the 
region the inner termi us of the lip is thin, fl.at, and straight, an it is 
not a ressed over th umbilicus. These last-noted features a e of 

importance bee use they are displayed by the members of a 
group f affiliated spec es typified by P. lugubris, all of which ccur 
in vall ys on the wester side of Raiatea; this new form can be dded 
to that group with confi ence. 

Fo purposes of c mparison with other species, the stati tical 
descri tion of the smal series of shells is given, for the sake of such 
value s it possesses. ( S e table 9.) 

Table 9. Pa tula labrusca, statistical description 

HARAcnR 

RANGE; 

(CLASS VALUI!;S) 

Shell, 1 gth, mm.----+----
'dth, mm, ____ _ 

p oportions, per cent.-1-----
Apertu e, length, mm, _____ _ 

idth, mm,----+---
P oportions, per cent.+---

Apertu e length + shell len h, 
p oportions; per cent. 

20.45 - 22.35 
12.7 -14.3 
60.5 - 63.5 
11.1 - 12.3 
8.1 - 9.1 

73.5 - 75.5 

52.5 - 54.5 

Part dolorosa.; new pecies (fig. 4, d). 

21.200 ± 0. 20 
13.250 ± o. 10 
62.250 ± 0. 66 
11.500 ± 0. 58 
8.500 ± 0. 26 

74.500 ± 0. 38 

53.750 ± 0. 98 

Sh 11 dextral, narrow! ovate-conic, very thin in texture, with elonga e and 
rimate erforation. Whorls 4¾. to 5. Suture narrow and deeply imp essed, 
devoi.d f margination. Sple acu. tely. conic,_ slightly convex in outline. horls 
convex and roundly shout ered below the suture. Surface dull. Incre ental 
lines w ak and widely spa ed; • spiral incised lines, wavy and relatively s rong, 
are con inued over the wh le surface of the shell, more closely on the bas . 

Ap rture elliptical an .vertical. Lip very thin and only slightly re exed, 
with v y weak inward thi kening of uniform degree ; the outline is simp e and 
continit us. The columel~a margin of the aperture is less beveled than th rest, 
and its outer border is traight or only slightly curved. Columella early 
triangu ar. Parietal callus exceedingly thin and scarcely perceptible, even under 
the len . Parietal tooth ab ent. 

Th ground color is d 11 tawny brown or corneous brown, either uni£ m or 
overlai with tawny-bro transverse strigations, vague and irregular. con
stant f ture· is a narrow edian or sub-median revolving corneous ban ; this 
is pale nd . only slightly c ntrasted with the ground color, but its· .margi s are 
render clearer by a par !el deepening of the ground color on either si e. A 
variant of deep mahogany brown color with a sharply contrasted light b nd is 
represe ted by a single im ature specimen. Apical whorls deeper brown o more 
frequen ly purple-brown. ip slightly tinged with pale brown, more. i tense 
within he margin. • 
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irect dimensions of the two co-types. a, Bi hop Mus .. type n . 9975: 
lengt 17.2 mm., width 10.3 mm., length. of aperture 9.5 mm., width of perture 
6.5 m.; b, Crampton collection: length 18.0 mm., width 11.0 mm., 1 ngth of 
apert re 9.5 mm., width of aperture 6.9 mm. 

abitat: Temehani Plateau, northern par. of Raiatea, Soc ty Is
land , between 1,400 and 2,000 feet altitude. C llected by D. A derson 
and . Gessler, 1934. 

ive living adult and five immature ani als of this dis inctive 
spec· s were collected on the same plateau of Temehani where artula 
labr sea was discovered; three of the mature ~ndividuals were ravid. 
The oot is dark slate-grey in color, and the biy is completely ottled. 
The shells of these animals are in close agreerrent .in the chara ters of 
colo and structure, and they collectively differ! markedly from a 1 other 
spec es of their territory. Their full specific 1tatus is unquest nable. 
The pattern of their coloration is exhibited qy some other sp cies of 
the i land, it is true, but the ground colors art peculiar to this pecies 
on~y and the deeper borders on either side ofjhe vague light b nd are 
umq e. 

he general form of the shell, its thin text re, the weakly de eloped 
lip, gether with the straight columellar borf er of the apert e, ally 
Part la dolorosa to P. lugubri's and its associates. However, this species 
is m ch smaller and its younger whorls are mpre convex. The eneral 
dull corneous-brown of the shell is distinctiie, excepting in t e case 
of t e single paraneanic shell noted in the ~Tscription, which closely 
rese bles the prevalent type of P. lugubris if the depth of it color. 
The occurrence of both P. dolorosa and P. f.abrusca in one nd the 
sam area is remarkable, in view of their wimely different ch racters 
of c lor and structure and.their presumable ±rivation from t e same 
pro • mate ancestral stock. However these ci cumstances are ot un
prec dented, for their parallel exists in the i dependent but a iliated 
spec es of Vaiare Valley, Moorea, where P. ituralis and P. trantia 
are f und in association. J 

s in the case of other species, the bio etric. descriptio of the 
adul shells is recorded ( table 10), even tho4gh the number f adult 
shell is small. The contrasts with Partula labtusca in structur 1 char
acte s are so evident that the figures for the exact differences nd the 
calc lation of their probable errors are unneJessary. The dat are as 
foll s: 
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Table 10. P rtula dolorosa, statistical description 

CHARACTER 
RANGE 

(CLASS VALUES) 

ngth, mm·---+---
"dth, mm.----1-----
roportions, per cent,__ __ _ 
e, length, mm.--+---
idth, mm. --------1-----
roportions, per cent,__ __ _ 
re length + shell le gth, 
roportions, per cent,__ __ _ 

16.55 - 18.05 
9.5 - 11.1 

56.5 -61.5 
9.1 - 9.5 
6.1 - 6.9 

65.5 - 72.5 

52.5 - 55.5 

sagitta, news ecies (fig. 4, e). 

MEAN VA UE 

17.330± 
10.260 ± 
5&900 ± 
9.380 ± 
6.540± 

69.300± 

54.100 ± 

11 dextral, lanceol te-conic, moderately solid, spire with straigh sides, 
s compressed. W orls 5 to 5½, suture not impressed, margine with 

distinctness fr m the middle of the penultimate whorl to t e lip. 
onged. Whorls atly convex. 
ce generally sm oth with weak lines of incremental growth. 
spiral lines are iearly straight, and they become progressively eaker 

:: lf;n;;,;;t;t;;. ;~;:,~~;;1;:;;;;: ~; 
on the body-whorl, while the inner insertion is slightly and roundly n tched. 
The c lumella is simple nd nearly straight. Parietal callus thin, trans arent, 
and sh ning. A definite p rietal tooth is invariably present. 

T e general color is "baryta brown" to "Martin's yellow" 
nomen lature), deepened o ochreous buff on the apical whorls. Egg apsule 
opaque white, heavily imp egnated, and elongated ( 4.2 mm. by 2.1 mm.) 

D ect measurements of the two co-types. a, Bishop Mus. type no. 9974: 
length 18.2 mm., width 10 1 mm., length of aperture 8.9 mm., width of a erture 
7.3 m . ; b, Crampton co lection: length 18.0 mm., width 10.1 mm., le gth of 
apertu e 8.7 mm., width f aperture 7.1 mm. 

H bitat: Hamene alley, Tahaa, Society Islands. Collected t 750 
feet titude on the sl pes of Mount Puratiti by Y. Kondo a d D. 
Ande son, 1934. 

T is species is on of the most notable discoveries of the Man
garev n Expedition. I s area of habitation is apparently very small, 
as in he parallel cases f P. olympia and P. tohiveana of Moore , and 
it dw lls on the upper branches of trees at a relatively high al itude. 
For t ese reasons it h d escaped the notice of Garrett in his tim , and 
of th first author dur ng a comprehensive but brief survey of ahaa 
in 1 8. 
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e living material available for descript on comprises 1 adult 
and 7 adolescent animals. All but two of the full-grown snail were 
gravi , while even the most advanced paranea ic animals were terile, 
so th t precocious fertility does not occur in t is species as it oes in 
some others. 

T e distinctive pale lemon-yellow colors of Partula sagitta velop 
only fter the embryonic young are liberated f om the brood-ch mber, 
when they are white even on the apex. The yell wish tints appea when 
the a imals are half-grown, but the darkening of the apex is d erred 
until he paraneanic stage. 

proximate relative of this species has een found elsew ere in 
Tah or in any other member of the Society tslands. Its outst nding 
struc ural features are its arrow-like general f rm, the slender ess of 
the n rrow protracted spire, the small and roJnded form of th aper
ture, nd the brevity of the latter in comparisoh with the length of the 
whol shell. The statistical description of the mjasurable adults i given 
in ta le 11. 

Table 11. Partula sagitta, statistica description 

CHARACTER 
RANGE 

(CLASS VALUES) 

Shell, ength, mm·------··· 16.2 - 19.8 
·dth, mm......... 9.7 -10.9 

roportions, per cent.................... 54.5 - 60.5 
Apert re, length, mm.............................. 8.1- 9.3 

idth, mm. 6.7 7.9 
roportions, per cent.................... 80.5 86.5 

Apert re length+ shell length, 
roportions, per cent ................... . 46.5 - 51.5 

MEAN V UE 

17.766 ± .117 
10.026 ± .051 
56.237 ± .265 
8.595 ± .051 
7.163 ± .050 

83.341 ± .237 

48.237 ± .206 

e affinities of Pa:rtula sa,gitta are extre~ely important. A ain it 
hasized that it is unique in its island an({ in its. archipela o; its 

relati es must be sought elsewhere. When the f hole field is sur eyed, 
we fi d that some of the species of the Fiji Islands, such as P lirata 
and . lanceolata, possess the same critical qJalities that sepa te P. 
sagit from all of its immediate insular asso~iates. Proceedin from 
the a iom that fundamental likenesses demonstrate a common nces
try, . sagitta may be regarded as the sole surlvivor in its own egion 
of an anciently differentiated stock that form~rly ranged over wide 
sene of connected land masses, since separated by subsidenc . The 

I 
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Fijian species are, sim larly, derivatives of the same stock in their 
area. o other conclus·on explains the facts, despite the distan e of 
appro ·mately 1,200 "les that extends between the habitatio s of 
the sp ies in question. 

Partu eremita, new sp cies ( fig. 4, f). 
Sh 11 dextral, ovate, [moderately thin; umbilicus compressly pyr form. 

Whorls nearly 5, convex, s ture somewhat impressed, margined only on t last 
whorl; a peripheral line i visible above the suture of the last whorls. The 
surface is dull, with weak and irregularly spaced incremental lines, but with 
very di tinct wavy spiral s ulpture over the whole shell, even to the mar in of 
the lip. Aperture vertical a d broadly oval. Lip only slightly thickened, be e1ed, 
and rol d outward to a t n edge; the outer insertion. ascends over the nul
timate horl, while the col ellar insertion is simple and unnotched. Col ella 
narrow, with a low swelli g on its inner face. The parietal callus is ver thin 
and irr ular1y opaque; it s absent between the insertions of the lip, and 
it is de oid of a definite o ter margin. A parietal tooth is lacking. 

Th ground color is aint yellowish-corneous, with irregular and ague 
transve se streaks of deepe tint. The lip is white within, but tinged with light 
bro • color outwardly. 

surements: length 6.9 mm., width 11.0 mm.; length of aperture 9.1 mm., 
aperture 7.7 mm Proportions of shell 65 per cent;· proportio s of 

84 per cent ; prop rtions of aperture length to shell length 53 per cent. 

Ha itat: Inner portt· n of Hurepiti Valley, near the foot of ount 
Tete, ahaa, Society Is ands. Collected by H .. E. Crampton, 190 . 

On y a single exam le of this species was discovered in the n rth
em po tion of Hurepiti Valley, which is located in the southwe tern 
part o Tahaa; the ani al was not gravid, but it was unquestio ably 
an adu t. Its general fo m, thin texture, more convex whorls, d eper 
suture, form of the ape ture and of the peristome, lack of a pa ietal 
tooth, nd especially its complete sculptured surface combine to ake 
it cert • n that the uniq e shell belongs to a distinct and indepe dent 
species It cannot possi ly be an aberrant member of another sp cies 
living • the same area, uch as Part1tla virginea or P. unibilicata. The 
form a d spiral sculptur alone would exclude it from the first-na ed, 
while ese same charaicters and all of the rest of the distinc ions 
enume ated above distinguish it from P. unibilicata. As only a s ngle 
specim n of P. ereniita fas found among several hundreds of ani als 
belong· g to other spec·es, it is possible that this form exists in such 
scanty umbers as to be in danger of extinction. It is to be hoped that 
some c Hector of the fut re will rediscover P. eremita, and will pr 
enoug representatives o provide full information for the deter 
tion of its affinities wit other species of its genus. 
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IGURE 3.-New species of Partula (all shells approximately twic natural 
size : a, P. margaritae, large form, Area; b, P. matgaritar, small form Tanga; 
c, P. dryas; d, P. areas; e, P. hamadryas; f, P. diaphana. 
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4.-New species f Partula (all shells approximately twice na ral 
, P. tristis; c, P. l brusca; d, P. dolorosa; e, P. sagitta; f, P. ere ita. 
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