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THE BIOTA OF LONG-DISTANCE DISPERSAL. III. LOSS OF
DISPERSIBILITY IN THE HAWAIIAN FLORA
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INTRODUCTION

The Hawaiian flora is ideal for demonstration of phenomena of evolution on oce-
anic islands because the Hawaiian Islands have a high degree of ecological oppor-
tunity, a strong isolation, and a relatively great age, especially when now-vanished
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high islands of the Leeward Hawaiian chain are taken into account. A phenomenon
in iho Hawaiian flora which has as yet attracted little attention isthe tendency for
endemic species to show diminution in dispersibility when compared with mainland
or continental-island relatives. Estimation of the degree to which dispersibility has
been diminished is, of course, difficult, and the interpretations in this paper may be
regarded as somewhat speculative. The phenomenon is real enough, however, so
that this summary may serve to inspire further and more critical examination of
particular cases and further observational and experimental work.

The importance of loss of dispersibility to biogeographical thinking is considerable.
Thereisatendency for phytogeographers to believe that the present dispersal abil-
ity of an island speciesisthe same asthat of its ancestral immigrant stock. Dispersal
mechanisms are, of course, as subject to evolutionary change as are other characters.
If one fails to take this into account, the dispersal ailhVv of the Hawaiian flora as a
whole appears too low for al immigrant stocks to have arrived across long seawater
distances. On the contrary, the Hawaiian flora is one whose component species are
al basically adapted to long-distance dispersal, although an appreciable number
have lost partly or wholly the dispersal mechanism or ability which brought their
ancestors to the Hawaiian |slands.

A phenomenon allied to loss of dispersibility is a lowered rate of fertilty, a
tendency noted earlier inisland faunas and suspected in island floras (Carlquist 1965,
19664a). |n some Hawaiian species, the increase in seed size which suggests a lowered
dispersal ability isaccompanied by the production of fewer seeds, thus lowering the
total fertility of a species. Aswill be seen, a shift in ecological preference can also be
expressed in terms of increased fruit and seed size. "Loss of dispersibility," there-
fore, may be regarded as a byproduct of various evolutionary changes in the Hawai-
ian flora, and not necessarily a prime factor which has a strong selective value. As
noted earlier (Carlquist 1966b), tendencies which may be designated in this fashion
are not limited to oceanic islands, but may be found in certain components of con-
tinental floras as well. Lowered dispersal ability can be seen clearly in the Hawaiian
flora, however, and is in that context uniquely related to the entire "syndrome" of
evolutionary changes which characterize oceanic islands.

The operative factors which result inloss of dispersibility are several and may differ
in various cases. They cannot, therefore, be rated as to which is more, which less
important in the cases as a whole. One probably important factor may be described
as precinctiveness, a tendency noted by Beccari and Rock (1921) in Pritchardia.
Briefly defined, precinctiveness denotes reproduction in such a fashion that most
propagules are shed within a limited zone of stable conditions, such as wet forest,
to which a species has a highly specialized ecological adaptation. This permits,
potentially, survival of more numerous propagules than would widespread dissemi-
nation. One can assume that species may be expected to adjust their reproductive
abundance to a rate suitable for occupation of favorable sites. In strand plants and
weedy species, reproductive rates may be said to be high because favorable sites are
widely scattered and change rapidly. In species of stable forest, alower reproductive
rate would be expected to suffice.

An extreme function of precinctiveness would be the tendency for lowered dis-
persibility to prevent the majority of propagules from being blown away from an
island. Excessive loss of propagules seems unlikely in Hawaiian flowering plants,
where most species with lowered dispersal ability occupy not windy sites, but rela-
tively protected sites in forests. Likewise, wind pressure seems insufficient to ex-
plain development of flightlessness in Hawaiian insects (Perkins 1913). Wind pres-
sure is, however, a very real factor for plants with very small propagules, such as
ferns.



