
18. Notes on Pacific Land Snails. 

By Dr. C. Montague COOKE, ]r., Ph. D., Curator, 

Bishop Museum, Honolulu. 

The land fauna and flora of the Pacific offer a problem in distribu­
tion that is growing not only in interest but in importance. VVhether 
they give evidence of dispersal by drift or other natural means or of the 
presence of larger land areas at an earlier ge.ological pe1~iod are questions 
that no one can attempt to answer until we have much la1;ger or more 
exact collections than have yet been assembled. It is also necessary to 
have much greater knowledge of the under-water topography of the floor 
of the Pacific and, in addition, of the geology of each of the groups of 
islands~ together with data on the amount of rising and sinking of these 

.,_,._ groups. 

Very few 'orders of land animals are represented on the centi'al and 
southeastern islands of the Pacific, and undoubtedly more has been 
written Qll land snails than on any other Order. Pilsbry and Hedley 
have suggested former land connection as the reason for their present 
distribution. Except in the case of a few families, our knowledge at 
present is based on very insufficient data. ..Only_ the larger and more 
showy shells have been adequately collected in the few islands that have 
beE'n visited by conchologists, and the distribution of some of the genera 
of these_ larger snails is quite accurately known. 

As an example of how· little collecting has already been done, let 
me cite the Fiji Islands. This group is made np of 155 islands, exclud­
ing the smaller islets. Of these only 30 have shell.> reported from them. 
Of the 30 one only has more than 40 species, 2 have between 20 and 25 
species, 3 have 10 to 15 species, 4 have 6 to 9 species, and 20 have less 
than 5 species. ~ 

A.s another example, there are 11 iSlands in the Marquesas. Six of 
these have not had a single shell reported from then". Hiva Oa has 19 
species, Nuka Hiva 9, Hnapu arid Tahuata 3, and Fatuhiva 1. Un­
doubtedly each of the islands has a much richer fauna than what is 
known from Hiva Oa at present. 

In the Tongan Islands, shells have been reported from only three 
islands, two of these, Tongatabu and Haafeva, being comparatively low 
coral islands, Vavau a limestone island 670 feet in elevation. From the 
more important high and volcanic islands of the western and northern 
parts of the. group, not a single snail has been Teported. 
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Since 1890 very fe"v -species of land snails have been added to . the 
lists known to inhabit the islands of the central and southeastern Pa,cific. 
In the. Fiji Islands only one paper has bee_n pt1blished, by Gt~dl', since 
1887, when Garrett's paper dealing with Fijian shells appeared. A 
good deal has been added to· our intimate knowledge of Pnrtt~lct by the 
researches of Crampton, and a nm11ber of new species have been describ­
ed by Pilsbry in various volumes of the Manual of Conchology. Most 
of the_ material from whiCh this paper has been g:ithered is from publica­
tions by Garrett and Pilsbry, which al'e among the few sources of infor­
mation on the subject contained in the library of -tlw Bi~bop Museum. 
This information has been increased somewhat by small collections 
made for the Bishop Museum since 1920. Though thrse sOurces are 
incomplete I think that any additional literatme that I have missed 

.,-. .,,would not materi~lly change the conclusions. 

It has been extre1nely cliflicult to reconcile the genera as understood 
-by one author with those of another: In the family Zonitidae, for ex­
ample, va-rious authors have ascribed Asiatic genera to the islands of the 
Pacific as far north as Hawaii and as far east as the Marquesas. Before 
it ~s possible to determine. whether these genera. really ocCur throughout . 
these 'islands it will be necessary to mak0 anatomical studies of the­
animals. In my opinion, a nun1ber of these gene~·a will need to be 
d1·opped from the list of the region under discussion and new genera 
established. Unfortunately, very few animals of these snails have been 
preserved, and it is to be hoped tbat future collectors will bear this 
point in mind so that a.fairly adequate understanding of the genera of 
the Pacific can be gained through a study of their anatomy. 

J\1y interpretation of the genus Jl!licrocystis as dealt with in this 
paper is a very broad one. For the sake of convenience I have included 
under this name species referred by different authors to the genera 
Philones'ia, iVRcrocystina, Lamprocystis, Sitala, and Lictdetia. Except 
for PhiloneS'ia, the generic limits of none of the.Pacific species have been 
ascertained definitely on anatomical data. In all probability, three to 
five distinct genera are included in these, either one. or two of which are 
strictly Pacific genera. 

I have dealt with the family Tornatellinidae as established by 
Pilsbry in Volume 23 of the Manual of Conchology. Since this was 
published, Odhner has shown that the Juan Fernandez species belonged 
to.a different family from other Pacific Tornatellids. Whethe1' the type 
0~ the genus Tm·natellina bilamellata. occurs in Juan Fernandez seems to 

questionable. The" original description gave Rapa as the habitat. 
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. Later authors, Smith, 1-'fei::Ef:er, and Odhner, have referred a Juan Fei­
nandez shell to this species, but the figure and description given by 
Kuster seem to me to be closer to the Rapa type of shells than to any of 
those of Juan Fernandez. 

In the genus That~rnatodon I have included ~ genus. referred to 
Pitys by Garrett and other authors. The genus Ghw·opa as understood 
by writers on Pacific probJ.ems will have to be very materially revised. 
Undoubtedly species belonging to the genus Rhytida have been included 
by many writers in this genus. Species from the Hawaiian Islands that 
have been refe_rred to Pseudohyalina; Punctu·m, andSphymdiwn will have 

,, }o be verifiE>d by anatomical dissections. 

- No accurate work -can be dolle on the distribution problem of the 
Pacific until all the different genera are accurately defined and their 
relative position in the families to which they belong given. 

The number of species of snails found on each island depeiids not 
only on its geological formation but also on its relative age. Bo far as 
I' know, no recent co~·al island has an -endemic species peculiar to itself. 
A few species have originally been described from -such an island, but 
later collections· have shown them to be widely distributed, as. the land 
shells inhabiting these low islands are found to include four to a dozen 
species that _have been widely dissmninated throughout the Pacific by 
the early Polypesian or later voyagers. The second type is a high coral 
limestone island. Most of the l!)lld shell population of this type of is­
land is made up of the same widely distributed Polynesian snails, 
with the addition in a few h~stances of peculiar species and in a few 
more instances of peculiar variet_ies or geographical races. The third 
type of island is composed entirely of continen~al or igneous rock or of 
either of these rocks, and more or less covered with coral limestone. It 
is only on this type of island that almost all the peculiar endemic 
families, genera, and spec~es are found. 

The land snails of the Pacific have apparently been distributed in 
four distinct waves. The first wave, which consists of the families 
Partulidae, Achatinellidae~ and Amastridae, occurred so long ago that 
peculiar families have evolv~?d .and left no relatives on the continents 
bordering the Pacific. The second wave is made up of members of the 
families Zonitidae, Endodontidae, Succineidae, Pupillidae, and Torn,atel­
. linidae. These families are represent~d in the Pacific for the most part 
by peculiar genera or subgenera, they comprise i:nost of the smaller sized 
species found throughout the Pacific, and their distribution can be ac­
counted for partly by hurricanes. The third waye is represented by 
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some oE the ge1iera of the second migration that. have been carried be­
tween different groul?s of islandB and have not yet been di:fferentiat~d 
except by species. In the fourth wave, shells. were brought at first by 
the Polynesians and later by commerce and as a result of trading of the 
Polynesians and white men. There is no doubt that about a dozen 
species were carried by PolyneBiilns in theiJ· migrations. At least four 
species were canied by the latter to the Hawaiian Islands. These for 
the most part are minute species of snails· that are always found in 
situations just. above .high-water mark .and are fairly lmiformly distrib­
uted wherever Polynesians live. Such shells have but one habitat, 
living on the low flats in a belt betvyeen high-water mark up to a few 
hundred feet elevation. They are abundant in the native v:illages and 
in the plantations, being found usually on or uncle.r dead coconut leaves 
and· coconut husks. A very small number are found on the leaves of 
plants, especially the banana in cultivated .plantations. These are the 
Duly species that are known to occur on the low coral islands and atolls. 

As an exampl~ of a snail distributed by modern cmnnierce, let me 
mention Suln~lina, cotona. Up to 1887, Garrett knew this species only 
as an. inhabitant of the West Indies. It was not known in Hawaii prior 
to 1903. Since 1920, specimens have come into the BishOp Museum· 
collection from Rapa, the Marquesas, Society Islands, Cook Islands, 
Samoa, .. Fiji, Tonga, ai1d New Hebrides. In Tutuila, this is one of the 
most abundant species living today oecurring in great abundance from 
the sea-shor.e to the crest of the n1onntains. 

In most cases the size of a Pacific island seems to have no relation 
. to the number of species of snails inhabiting it. Unfortunately except 

in the Hawaiian and Society Gr<?ups very little syatematic collecting has 
been done up to the present time.. Tbe factors of isolatioll and possibly 
a.ge seem to have played the more important roles. In the Society 
Group, there is no doubt that far more collecting has been done 0n Tahiti 
than on Raiatea. Yet, acc'ording to Ganett's list, Tahiti has 21 pecnliar 
species.and Raiatea .has 22, .. t\lthough Tahiti has 350 _s_qlla~~ miles. and 
Raiatea 60. ~ have been told that some ·ge_ologists consider that the 
northwestern group of the Society Isiands, Consisting of ·Huahine, 
Raiatea, Tahaa, Borabora, and· Maupiti, is older than the southeastern, 
which is made up for the most part Of ·Tahiti and Moorea. Fifty-three 
species are known to be peculiar to Tahiti, which contains 3.50 square 
miles, and 39 to Moorea, which contains 390 sqli.are miles. That isola­
tion has played an important role is show1; by the fact that of the 53 
species found in the northwestern group 44 (85 per cent) are peculiar to 
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one island, while of the 39 species occupying the southeastcrD grollp 33 

(84 per cent) are peculiar to a single island. 
In the Hawaiian Islands the diffen~nces due to size are much 

greater. Hawaii, which covers. mOl'e than 4,000 square miles, has 
fewer peculiar species than Molokai with only 261 square miles. Oalm 

with about 600 squarP nliles has, probably, more than five tirn,es tbe­

nurn ber "Of species as Hawaii with nearly seven times the area. 

The endemicity of the snails of the Pacific islands seems to have 

a direct relation not only ~o their size but also to their habits. The 

great majority of the species mme . than ten millimeters in size are­
knqwn to inhabit only a single island. The distribution of most of the 
species of this size that inhabit more than one island or group of islands 
i&.):mdoubtedly due to human agency and most' of these since the white 
man has entered the region. · The- distribution of smaller species (most 
of which are less than five millimeters in le11gth or diameter) is partly 
due to the Polynesians and partly to natural causes, of which the most 
-impoxtant is probably htul'icanes. Practically all species of snails­
that inhabit forests or the higher portions of an island are peculiar to a 
single island, and 'yith very few exceptions the.y never get beyond a 
single group of i8lands. 

I do not think that isolation is the most important factOr that 
has ente.rcid fnto the evolution of PacifiC faunas, although it would seem 
so from the above paragraph. The Fiji Islands are admittedly part of 
the remnants of a very ancient land mass, as a ~onsiP,erable proportion. 
of their area is made up of continental rocks. From 30 of these islands 
8"9 en.demic species hav.e been reporte-d. The Society Group with 7 

. islands has 101, and the Hawaiian Group of eight islands has about 660. 
In the region made up of the groups Fiji, Tonga, Samoa, Society, Coo4~ 
Tubuai, and the Marqnesas, there are known at present 8 peculiar genera. 
Two of these, DiglypttuJ (in Endodontidae) and Lcmnellovtr.-m (in Torna­
t_e_llinidae), are rnono_typic_ genera from the Island of Rapa; ~ne,-LiUera 
(Endodontidae), from the Society and Cook" Groups, and five (Zonitidae), 
Pa1·rnella, 0Tpiella, F1'jia, Fretum, and Frenellc~, from the Fijis. From 
the Haw&;lian Group, at -least 18 peculiar genera have been recorded, 11 
of which belong to the peculiar families Achatinellidac· and Amaatridae. 
Excluding the genera belongin~ to these two families, we have 7 peculiar 
genera: God-winia, Nesovitrea (Zonitidae); Aw'ictl-lella, Gtdickia., Torrw­
tellaria (Tornatellinidae) ; Lyto'fJ"P" and Pt<poidopsis (Pnpillidae). Of 
the 18 peculiar genera, 7 have been reported- from only one island~ 
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Except for the· Island of Rapa and the Fijian Group, ·no other group of 

islands has a single peculiar genus. 
As an example of a species of shell undoubtedly distributed during 

former land cqnnections, I should like to cite that of Pnrtvla lyrata. This 
species, which belongs to the most distinctive subgenus of PaTrula, is 
.confined to the Lau Group of the Fijis, and the two nearest islands, 
Lauthala and Taveuni, of the main group. The Lan Group consists of 
34 islands and clusters of islets. I think that all geologists agree· that at 
some. period these islands formed part of a larger land mass. At the 
time they were united, the monotypic subgenus Tlwkombcnw was evolved. 
By submergence, some of these islands were not· entirely drowned, and 
since that time they .have r~sen at least 400 feet. This group is made up 
of six islA.nds almost entire.ly composed of igneous rock, 17 of mixed 
igneous and limestone, 13 of iimestone, and four of low fiat sand islands. 
Up to the present, F. lyrata has been. found on only eight of these islands, 
most of which are in the northern lJalf of the group. It is extremely 
significant that the eight islands from which this species is known are 
composed either entirely of igneous rock or else of a mixture of igneous 
rock and limestone. \V.hether this species occurs on an island composed 
eritirely of limestone remains to be discovered. I very much.doubt th~t 
it ever will be. That limestone is not deleterious to the existence of this 
snail can be easily shown, because on islands made up of ignemts and 
limefi!tone rocks, shells are 1nuch more· abundant o_n limestone p01·t~ons of 
the island than on igneous portions.- This is undonbtedly due to the 
-denser forests in this portion of the islands. Another important fact is 
that from the few specimens that I have examined from different islands 
there is not the slightest tendency to form geographical races on each of 
the separate islands, although these islands must have been isolated for a 

considerable period of time. 
The genus Part·ula is distributed from the Ma1•quesas and Rapa in . 

the southeast to the New Hebrides and Bismark in the southwest and the 
Caroline Islands, Guam, and the Pe)ews in the northwest Pilsbry has 
divided this genus into nine snbgenera . .It is very signi:fica.nt that six of 
these subgenera are limited to single groups of islands. Of the remaini:q.g 
three, one subgenus, that is, l"'aTtula ss., is fmmd in the Society Islands, 
Tnbuai, and Cook Islands; the last two each with a single endemic species. 
One subgenus,. Sct'inocma, includes six species from the Samoan Group 
and one doubtfully from the Island of Rotuma. The third of the inter­
island subgenera, lVIelanesica, has one species on Fiji, 15 on the New 
Hebrides, 10 .on the Solomons, 5 on Bismark und Admiralty, 4 on 
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Louisade·and New Guinea, and 1 on Talauer Island. This sub2;E>nus has 
much the widest distribution of any subgenus in the family; but it partly 
overlaps .the distribution of the genus Placostyl·us. Nearly all the species 
known of this ge1ius are limited in their distribution to single. islands. 
Unfortunately, the habitats of a number of species are known only from 
the group of -islands- on_ which the-y occur, so that an accurate chart of 
the distribution of the species would be impOssible with our present 

knowledge. "Therever a species is known to exist o'n more than one 

island these islands are more or less near one another. 

The qnly example of a large species Of snail being distributed on 

more-. than one group of islands is Partt1la hyali"!a. This specie.s has been 

found on Rtuutu, Tubuai, and Ravaivai in the ·Tnbuai Group. It Js. 

found also onAtiu, Mangaia, Mauke, in the Cook Group, and Tahiti in 

the Society Islands. I agree with Pilsbry that this species owes its wide 

distribution to the aid of· Polynesian travelers .. So far as kDown at 

present, all the species of Part-ult~ al'e confined to islands of whic~1 at. least 

some part ~s igneous or continental1·ock, the only exception being Fa:rtula 

hyalina from the island of Mau~e. That the different species of Pa1"t<~la 

are. not easily transported by natural means is shown by the fact that less 

than 10 of the 99 species of Parttda, of which we are fairly certain of the 

group of islands from whiyh they came, are known to occur on more than 

one islands. 

Argm~ents in favor of larger· land 1!1-l'eas in ·the Pacific have been 

brought forward to explain the distribution of some of the plants and 

animals. I thin~ it is definitely admitted by most geologists that the 

dispersal of Placostylus in the Solomon Islands, NeW Hebrides, Fijis, 

New Caledonia, Lord Ho we, and New Zealand can be explained only by 

former land conne.ctions~ and I think that some of these land connections 

have been determi-ned by soundings; That Placostyhts does occur in the 

main Fijian Islands and not in the nearby islands of the Lau Group 

would seem to prove that they cannot drift to islands less than 20 miles 

distant. 

I do not think that the logical distribution of Partula on the islands 

of the Pacific can be explained by the conditions now €xisting over vast 

tracts of this ocean. At least since the subgenera and species of this 

genus have been evolved, no distribution other than tbe one species P. \ 

lymta has occurred and that by man. Tliat this genus at a former period 
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was able to rn:igrate to islands thousands of miles from the Ce.nter of 
origin can be explained only by the supposition that conditions in the 

Pacific were different at some earlier geological period than they are 

today. As a result of my study ol the distribution ol the different genera 

of land shells I believe these conditions neCessarily imply· either larger 

land areas, swifter currents, or an orderly trend of hurricanes, or some 

!actors that are not known to us today .. 
As :;_tn argument against possible continu·ous land connections at one 

period is the fact that no two genera Occupy exactly the same areas, and 

in no considerable number of genera do we find an equal amount of 

evolution of species on any two groups of islands. In small areas a great 

manY c~es of an equal amount of evolution has ocCurred, for example, to 

mention .a few, Tutnila and Upolu, each with three species of Pa'!'tula, the 

southeastern group of the Society Islands with six species of Lib era and 

the :QOrthwestern with six species of En.dodonta; Molokai with one 

species of the subgenus Pe'l'diceUa and ~even of the genus lVewcmnbia, 
and Maui with ejght speCies_ of_ Pe'!'dicella and one of Newcombia. 

In conclusion I wish to state that our knowledge of the land shell 

faunas ol the Pacific are wholly inadequate. Except for the New Zea­

land, ·Hawaiian, Society, Kermedec, and possibly the Cook groupsl no 

serious work has. been attempted. At present we do not know the 

problem ol distribution ·on a single island ol the hundreds of islands 

making up the rest ol the groups of the Pacific, not to mention the 

relations of any one island to the others of 1ts group. 
The problem of the land faunas and floras is a rapidly vanishing 

one. Every day valuable data are being ]os\. What we need most of all 

are larger, n1ore accurate collections, and they should be made now. If 
they are once assembled, students could' be found to correlate and inter­

pret the data at some future time, ,;;-hen it will be too late to assemble 

what we need. . . 
In the not too distant future I trust that the geologists, hydrogra-

phers botanists and zoologists call get together and paint an historical 
' ' picture of the Pacific. At present we have only a calor chart and very 

few sample tubes of the colors to be used. I know very well that we. 

could not pain-t such a picture today. 
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