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lnstituto de Zoolog1a Tropical, Facultad de Ciencias,
Universidad Central de Venezuela, Caracas, Venezuela
ABSTRACT
The ampullariid Pomacea urceus uses its ctenidium arui, lung in respiration. The
snails reach the surface with their siphon an.d ventilate their lung by withdrawing
their head-foot in a pumping action. The lung gas also serves to change the
buoyancy of the snails. After a ventilation a snail does not necessarily return to
the same buoyancy level. They may achieve overaU specific gravities of <1 to > 1
after a ventilation. They may remain submerged (s.g. >1) or float (s.g. <l} for long
periods. In. the fi,el.d many P. urceus are fourui. floating during periods of low ox
ygen tension. Underwater weights were recorded over 24 hr arui, five day periods.
Weight changes are representative of gas volume changes in the lung. The most
rapid changes take place over the first six hours. Adult snails normally ventilate
their lung within the first two hours of submersion. Juvenile P. urceus ventilate
their lung more frequ,ently than adults. Pomacea falconensis arui, P. luteostoma are
similar to juveniles of P. urceus in size arui, show similar ventil.ation rates. The
rate differences probably reflect the difference in lung capacity to total tissue in
relation to metabolic rate.
Considerable significance attaches to any obser
vations on the structural and functional adapta
tions shown by "primitive" lung-fish. This is also
true for amphibious snails. Such observations,
especially physiological data from whole animals,
can be of interest in two ways. First, at the level
of mechanistic physiology, they help establish our
concepts of how such an "unlikely" animal ma
chine as one built on the basic molluscan plan of great efficiency in an aquatic environment can maintain itself on land. Secondly, it is possi
ble that hypotheses on the evolution of the major
land stocks can be modified as a result of phy
siological investigation of amphibious stocks
(whether they involve "partially adapted" or
"doubly adapted" forms).
The remarkable physiological plasticity shown
by amphibious and freshwater snails of the major
class Pulmonata has been discussed elsewhere
(Russell-Hunter, 1964). The mantle-cavity con
verted as a "lung" can be used in rhythmic "divPresent address: Department of Biology, University of
Dayton, Dayton Ohio 45469, U.S.A
1

ing" (Russell-Hunter, 1953a, b, 1957), or be
water-filled, or have its gas used as a "physical
gill" for the underwater uptake of oxygen (Rus
sell-Hunter, 1953b; Henderson, 1963), or prin
cipally to provide buoyancy (Jacobs, 1941; Rus
sell-Hunter, 1953b; Henderson, 1963).
Among the amphibious prosobranchs are sever
al genera and species in the family Ampulla
riidae (superfamily Viviparacea). It has long
been known (Troschel, 1845; Pelseneer, 1895) that
am_puJlariid snails possess unusually "amphib
ious" respiratory structures, one part of the
mantle-cavity containing a ctenidium and ano
ther part being modified as a gas-filled lung cavi
ty. Signifi�nt anatomical studies on ampul
lariids have been reviewed (Fretter and Graham,
1962; Demian, 1965; Andrews, 1965a, b) and the
physiology of aestivation has received attention
(Meenakshi, 1956, 1957, 1964; Visser, 1965;
Burky, Pacheco, and Pereyra, 1972). The behavior
of lung ventilation has been discussed by Robson
(1922), Prashad (1925, 1932), and Andrews (1965b),
and examined in greater detail by McClary (1964)
and Demain (1965). Until recently there has been

