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Intercontinental Dispersal

By
SHERWIN CARLQUIST, Claremont, California, U.S. A.

Summary: The problem of differentiating between long-distance dispersal and
patterns remnant from tectonic plate separation is examined. As an example of
the former, the amphitropical disjunction between California and Chile can be
cited. All evidence points to the recentness of disjunction between the species
in herbaceous genera common to the two regions. Analysis of seed and fruit ty-
pes and of migratory bird patterns shows that this disjunction is entirely
plausible as an instance of long-distance dispersal. While only a few of the
migratory birds which traverse the Pacific Flyway are suitable candidates, the
numbers of individuals in those species would easily suffice for occasional
events of long-distance transport. Morphology of seeds and fruits is entirely
congruent with attachment externally to birds and, to a lesser extent, inter-
nal transport in birds. While the present-day ecolegy of the two regions is
reasonably similar, probable Pleistocene ecology provided even larger areas of
gimilar ecology in the two areas, so that as source and recipient areas, Cali-
fornia and Chile were even more likely than at present. North America is seen
as the primary source area, Chile the recipient area. The amphitropical dis-
junction is an extreme instance of long-distance dispersal between continents;
however, it demonstrates the plausibility of such dispersal, which therefore
may have a preponderant influence on current angiosperm distribution patterns.

A. Introduction

Long-distance dispersal has often been questioned, most frequent-
ly because it cannot be seen as a process visible from beginning
to end, from departure of a disseminule in one place to establish-
ment in another far away. Those who have an aversion to analysis
of biological occurrences of a disorderly nature, or who do not
like to study in fields of biology dealing with past events,
which by definition are not open to experiment, may tend not to
chance dispersal as an explanation for major biogeographic
(:Eétterns. However, for islands which have never been in any con-
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nection with continental areas, there seems no alternative to long-
distance dispersal as a mechanism for population of an area. What
we learn from island areas can be applied to areas of disjunction
among continents,

The most plausible instances of long-distance dispersal must be
examined to see what factors are involved. If an incident of dis-
persal cannot be seen from beginning to end, the process can still
be studied inferentially in terms of each step. In fact, there is
much observational evidence for each step, and we cannot afford

to disregard this, One can test seeds for viability. One can ob-
serve mode of attachment to animal vectors. One can study feeding
patterns of animal vectors, retention of ingested disseminules,
and tendency of food sources to become attached extermally to ani-
mals. Floatability of fruits and seeds in water can be tested. Ty-
pes of lofting of minute seeds and spores into air can be tested.
With the accretion of these kinds of information, we will be able
to see which patterns are best explained by long-distance disper-
sal, and what kinds of lorg-distance dispersal may exist: surely
the phenomenon is a collection of various kinds of occurrences,
not a single kind of process.

B. Amphitropical temperate herb disjuncts

The disjunction of temperate herbs between the west coast of North
America and southern South America is a very appropriate instance
tc examine. This disjunction cannot be explained by separation of
tectonic plates. North America and South America are c¢loser to-
gether today than in the past, and the Central American isthmus
closed 5.7 million years ago (EMILIANI, GAERTNER & LIDZ, 1972), In
the past, migration was obviously more difficult than at present
(RAVEN & AXELROD, 1975). However, a large group of herbs have mi-
grated between the two continents, leaving disjunctions of between
5,000 to 7,000 kilometers. These are not relictual. Many of the
species are the same in both continents. Others are so close that
one can hybridize them easily. Self-pollination is a feature of
the vast majority of these disjuncts (CHAMBERS, 1963; ORNDUFF,
1963; MABRY, HUNZIKER & DIFE0Q, 1977).

The primary scurce materials on this disjunction are the papers by
CONSTANCE, HECKARD, CHAMBERS, ORNDUFF & RAVEN, respectively, in
the June, 1963, issue of Quarterly Review of Bioleogy. The group of
herbacecus plants considered by these authors, and listed by RAVEN
(1963} minus the Bipolar Disjuncts, Eastern North American - South
American disjuncts, and the widespread North American species
found in South America were studied by COLLINS (1974), and this
restricted group is also the one considered in the present paper.
In addition to the three groups of disjuncts not considered here
named above, one could also add woody plants disjunct between the
two continents, such as Prosopis of the Fabaceae (SIMPSON, 1977)
and rLarrea of the Zygophyllaceae (MABRY, HUNZIKER & DIFEOQ, 1977).
DUNN (1371} has added a group to those considered by RAVEN, the
simple-leaved species of Lupinus, disjunct between the southeast-
ern U.S. and Brazil.
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