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Since a long time back observations and conclusions regarding the
dispersal of gastropods have been published by different authors. In order
to give a synopsis of all these KEw (1893) has compiled a great many
facts, and Bovcorr (1936) has contributed to Kew’s work by furnishing
supplementary material. In a previous paper (1947) I have myself had
occasion to form an opinion on the effectiveness of passive dispersal. I
based my opinion on the actual situations of distribution, whereas Kuw
and Boyvcorr based theirs to a vast extent on direct observation of migrat-
ing individuals. Starting from all this I got the idea that passive dispersal,
1. e. that part of the dispersal which is independent of the activity of the
animal itself, may greatly contribute to the distribution of a fresh-water
gastropod. This my opinion was, however, merely inductive. To have it
confirmed I thought it useful to follow the actual process of dispersal in
a single species. Strictly speaking, this can only be done by reconstruction,
1. e. by reconstruction supported by a good deal of probability. To name
some examples of molluscs that, in recent time, have spread over a fairly
vast geographical area and the spreading of which has been observed, I
refer to Dreissena polymorpha (Pallas), Petricola pholadiformis Lamarck
(cf. HEssLAND 1944), Achatina fulica Férussac (cf. ABBOTT 1949), and
Hydrobia jenkinsi Smith.! It is only the dispersal of the last-mentioned
species over the area around the North Sea and in the Baltic that will be
dealt with here more closely. However, before entering on its history of
dispersal, it is necessary to touch on the origin and on the earliest Euro-
pean occurrence of the species as well as on its systematic identity.

Hydrobia jenkinsi was originally described by SmiTH (1889) on material
from Plumstead in the Thames district. This species was, however, figured
as Rissoa castanea by SOWERBY as early as 1859. In addition to this, a

! = Paludestrina ., Potamopyrgus j., and Potamopyrgus crystallinus carinatus Marshall
in the literature.
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few finds of the species made at earlier dates than 1889 have been pointed
out in collections. A find reported from Ireland in 1837 (¢f. STELFOX,
1927) has not been established with full certainty. In connection with the
first occurrence of the species in Europe and the problems relating to its
origin, its systematic position was discussed a great deal. Some authors
have thought it possible or have taken it for certain that the species be-
longs to the genus Potamopyrqus (PiLsBrY & BEQUAERT, 1927; THIELE,
1928; BOETTGER, 1931), inhabiting mainly the southern hemisphere. The
shell-features are almost identical, but beyond that no morphological proof
has as yet been advanced to support this opinion. The presumed rela-
tionship of the species to Potamopyrgus has been the strongest reason for
its having been regarded as recently introduced into Europe. In oppo-
sition to this, STEUSLOFF (1927) assumes jenkenst to be “‘eine kiirzlich (um
1880) in England neu entstandene, mit starkem Expansionsvermogen
ausgestattete Art.”

Bourrerr (1931) supposes the European species to be a recently im-
migrated and mutated form of the West-Indian species Potamopyrgus
crystallinus Pteifter. However, Hydrobia jenkinsi has been found as sub-
fossil in holocene clay in the London district (KENNARD & W0ODWARD,
1899; KENNARD, 1923; StrEUSLOFF, 1909). The earliest specimens are
supposed to originate from 1500—1600 A. D. These finds have reversed
Apawms’ theory on the origin of the British occurrence of the species (1893,
1897). Apams assumes the species to have been introduced together with
timber imported from the Baltic area. Actually, however, this is not con-
ceivable, as Hydrobia jenkinsi did not inhabit the Baltic area before 1900.
The only report of its occurring there earlier has been published by ScuLEscH
(1927). He reports the species as a fossil in Littorina deposits in Estonia.
BorrreERr (1934) has doubted this statement. He supposes the find to
have actually represented Hydrobia ulvae (Pennant) or H. ventrosa (Mon-
tagu). These two species are known from quarternary deposits in the
Baltic area and it has even been possible to determine the former species
on the basis of the radula (FrrLiksiax 1938). In view of the vastness of
quarternary geological researches in the Baltic area ScurLEscu’s deter-
mination must be considered most doubtful. In the British Isles, too,
the quarternary and especially the recent mollusc fauna has been exam-
ined most thoroughly and has been an object of constant observation for
a long time. Disregarding the problems of systematic position and those
concerning the geographical origin of Hydrobia jenkinsi, it may be almost
taken for certain that before 1900 the species had not had a considerable
range either in Europe or on the British Isles.

One would not make a serious mistake by trying to reconstruct the
process of dispersal of H. jenkinsi on basis of the reports published on the

PASSIVE DISPERSAL IN HYDROBIA JENKINSI 495

finds of this species. Many reports indicate with a precision of up to one
or a few years the first appearance of the species in a locality. In most
cases, however, the find-reports only give the last immigration date of
the species for the respective locality. Bovcorr (1917) claims that the
species is prone to die out after a few years, which would mean that the
appearance of the species constitutes a reliable item of registration as to
the process of dispersal. This, however, does not apply to geographic
conditions, for which the first occurrence within a region is of decisive
importance. Furthermore, the life-time of the large populations certainly
varies greatly. The attempt made in the following lines to reconstruct the
dispersal of the species within western Europe can therefore only lead to
approximate results. Still, the fairly regular process of dispersal that will
be described may indicate that the material has been satisfactory.

The first reliable find of living Hydrobia jenkinsi in Europe was made
in 1859 in brackish water in the Thames estuary (Fig. 1, 2). An obvious
dispersal of the species does not seem to have started earlier than in the
eighties. Probably even at that time, and certainly not later than 1893,
it had already immigrated into the fresh waters of the Thames district.
About the nineties the species suddenly appeared in several brackish water
localities along the British South and East coast and in Ireland. Its first
find in Ireland, however, was made in fresh water. During the first decade
of 1900 the species spread over a great part of the fresh waters of South
England and of the Midlands and also in Ireland, where it has extended
particularly its northern range. The species further occurs in new local-
ities of brackish water, especially so on the English West coast and in
Scotland. It continued to expand its range successively in the British
Isles and gradually made its appearance in the brackish waters of northern
Scotland and of the Orkneys and in fresh water on the Hebrides and on
Jersey in the Channel. The reconstruction in Fig. 2 is based upon the
about hundred dated finds shown in Fig. 1.

It is difficult to find out in how many localities H. jenkinsi has immi-
grated from brackish water into fresh water. The way in which the range
of the species has increased in England gives the impression that it may
have been the result of merely a few immigrations or of an immigration
only into the Thames district, 7. e. from one centre of distribution only.
But considering all occurrences of the species on the British Isles there
can hardly be any doubt that it has immigrated several times from brack-
ish into fresh water. This is likely to have happened not only in the
Thames district, but also at any rate in the Edinburgh area, on the Orkneys
and in Ireland, within the latter region probably in two localities. In
addition to this, independant immigration into fresh water may have
taken place at Barmouth in the Merioneth district and possibly also in
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Fig. 1. Dated finds of Hydrobia jenkinsi in the British Isles. Fig. 2. Dispersal of Hydrobia jenkinsi in the British Isles. The hatched rings mark the

localities of the first finds in brackish water within the respective regions; dotted rings corre-
spond to finds in fresh water. The dotted areas mark schematically the probable range at
various dates. The map is based on the finds in Fig. 1.
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the following areas': Sussex East, Pembroke, Lincoln North, Durham and
Caithness. It may finally be added that the relatively successive character
of progression in each area of distribution is illustrated by the character
of the isorithms, which, on the whole, are concentric (¢f. Fig. 2). In Ireland
the process of distribution seems to be slower than in England.

A successive course of dispersal is still more conspicuous in the Baltic
region (Fig. 3). H. jenkinsi was first noticed there near the Kiel canal in
1900. From there it probably spread to northern Jutland, where it was
first observed in 1915, and over all the Baltic up to the innermost portion
of the Gulf of Bothnia, where the species was observed in 1945. The opin-
ion that the species has penetrated gradually through the Baltic region
is not based on more than 16 reports, which relate to the first finds of
the species in different places. Considering the possible lapse of time be-
tween the date at which the animal was noted and that at which the spe-
cies actually arrived at the various localities, the number of observations
may seem too small to allow of a conclusion as to successive immigration.
Primarily the map illustrates the history of discovery of the species. But
the nearly complete geographical successiveness represented by the finds
in addition to the extent of the immigration during at least 35 or possibly
45 years makes such a conclusion a relatively certain one. Probably the
map also, at least approximately, illustrates the history of migration.

H. jenkinsi has also spread into Holland and Belgium (Fig. 3). Within
this area as well as in various parts of northern Germany and in Jut-
land the species has immigrated into fresh water.

The process of dispersal described here admits of some reflections on
the method of dispersal. But to be able to judge of their validity from
a wider point of view it is necessary to note the special qualifications for
dispersal in Hydrobia jenkinsi. The mobility of the species is only slight,
and at any rate its ability of active dispersal is not great enough to be of
any importance geographically. Its passive dispersal is facilitated by the
species being able to live in brackish as well as in fresh water. According
to BexTHEM JUTTIiNG (1923), the species is oligohalinophilous and prefers
a Cl-standard of 0.1-—1.0 g per litre (corresponding to a salinity of 0.2—
1.6 9/g0). According to Apam (1942), it can live under certain conditions
in a salinity of 20—22 9/, after having been transferred directly from fresh
water, and it is able to live for a limited time in a salinity of 32 9/y, if the
latter has been gradually reached. Spontaneously, however, the species
only lives in water having a salinity between 0 and, at the utmost, 20 %/,
(Erts, 1932). It probably thrives best in water with a low salinity, 7. e.

I Regarding the division of the British Isles into faunistic districts, cf. J. of Conch.,
10, pl. 5 (1902).
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3—10 9. Bovcorr (1936) considers H. jenkinst to be resistent to lack
of calcium carbonate, 7. e. to be what he calls a “soft-water species’.

In this connection the conditions of reproduction in the species are of
special importance. Several authors had observed the lack of males (Tav-
LOR, 1910; Bovcorr, 1919; Quick, 1920) until RoBsox (1923) pointed
out the occurrence of parthenogenesis. He examined smears of the gonad
and serial sections through various parts of the reproductive system.
H. jenkinsi not only shows a parthenogenetic development but it is also
viviparous or ovoviviparous. KRruULL (1935) has observed eggs as well as
sperms in the gonad, and he consequently considered the species to be her-
maphroditic and reproductive by self-fertilization. His opinion has hitherto
not been confirmed by other zoologists, but has, on the contrary, been
critisized by SANDERsON (1940). This author and also RHEIN (1935) have
shown the pathenogenesis to be diploid. However, there seems to be no
difference between the influence of parthenogenesis and that of self-fer-
tilization on the effectiveness of the passive dispersal. SANDERsON (1940)
suggests that there may be two races: a dipoid one on the continent and a
tetraploid one in Britain. However, the diploid form has been observed
in one locality only. Further facts are desirable to elucidate this problem.

The foregoing survey of reports relating to the dispersal of Hydrobia
jenkinst shows with great evidence a high capacity of or disposition for
passive dispersal in the species. The influence of this capacity, if exercised
for a long time, may become very important biogeographically. But it may
only be of general importance under a certain presupposition, 1. e. if the
dispersal is not synanthropic. And in H. jenkinsi such a method of disper-
sal does not seem wholly excluded. It is, above all, probable that human
transport means have contributed to the transference of the species from
the British Isles to the Kiel Canal. The dispersal in the British Isles is
probably not synanthropic. British malacologists have often expressed
their astonishment at the rapid dispersal of the species and have asked
themselves how it may be explained. Yet they have not referred to a
synanthropic method of dispersal. Bovcorr (1921), however, assumes
the canalization system to have facilitated the dispersal of the species in
the inland waters of the southern and midland districts of England. At
any rate a synanthropic method of dispersal in the Baltic region seems
unlikely because of the probably successive course of the dispersal. As
to dispersal by shipping in the Baltic, such can hardly be expected to be
in conformity to the scheme which actually seems to exist; though of
course theoretically such a possibility cannot be rejected. Tt is, at any
rate, impossible to decide how the dispersal has actually come about. There
is, in many cases, no other possibility of explaining the often very efficient
dispersal of fresh water gastropods than by the agency of birds or other
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flying animals, a method of dispersal which, therefore, is also conceivable
tor Hydrobia jenkinsi. ScHwARzZ (1929) has observed one more type of
passive dispersal in Hydrobiids; he says that “‘unter besonderen Verhélt-
nissen (Windstille, Sonnenbestralung, Ebbe, Austrocknen, ruhig auflau-
fende Flut) fiir gewisse sehr leichte Gehiusetiere infolge der physikalischen
Eigenschaften der Wasseroberfliche die Moglichkeit der Ausbreitung iiber
sehr weite Flichen, bzw. der fast ausschliesslichen Anhdufung unver-
sehrter Gehiuse gegeben ist”. Changes of level by tide water may, of
course, be substituted, e. ¢. by such caused by variations in atmospheric
pressure, which are common in the Baltic area.

The dispersal of H. jenkinsi in western Europe and especially in the
Baltic area is a concrete example of the great possibilities of the passive
distribution for small-sized gastropods belonging to the fresh-water or the
brackish-water fauna. From a biogeographic point of view so great a
capacity of dispersal is of the greatest importance. In H. jenkinsi, however,
this capacity may partly be due to the parthenogenetic reproduction (or
self-fertilization) and in addition it may be favoured by the ability of the
species to live in brackish as well as in fresh water.
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