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CARLQUIST. Snr.p.wix. (Claremonl Graduate School, Claremont, California). The 
biota of long-distance dispersal A*. Plant dispersal to Pacific islands. Bull. Torrey Bot. 
Club 94: 129-162. 1967.—The native Hawaiian flora is analyzed by genera for probable 
method of arrival of ancestral immigrants, and these data are listed in detail and dis­
cussed. Fruit and seed morphology are used as evidence for mode of dispersal interpreted 
in the light of known dispersal methods. Modes of arrival on the Hawaiian islands are 
computed as percentages, and similar percentages are presented for angiospcrms of other 
Pacific oceanic islands and archipelagos. These data show that ecology of recipient island 
is much more important than distance in determining modes of successful transport. On 
high islands, internal transport by birds is of prime importance, and decreases only 
slightly with increased distance. On atolls, oceanic drift is of overwhelming importance. 
Adherence to feathers by barbed or bristly seeds or fruits is of maximum importance on 
dry volcanic islands. Transport of seeds by air flotation decrease-, sharply with distance, 
and thus is responsible for only a few genera on the Hawaiian Islands. To account for 
floras of oceanic islands, no factors not currently operative seem necessary. Shore birds 
are cited as a particularly likely vector for transport of fleshy-fruited plant species. Rea­
sons are given for absence of South Pacific drift species in the North Pacific. The great 
similarity between floras and faunas of the Pacific oceanic islands and those of Mascarene 
oceanic islands derives from the fact that islands in both the Pacific and Indian oceans 
have been populated by those groups from Iudo Malaysia capable of long-distance dis­
persal. The implications of the present data for inter-continental and intracontinental 
dispersal are discussed, and tlie implications for hypotheses of continental drift are 
explored. 

The majority of biologists hold that islands east of the Andesite line in 
the Pacific are oceanic islands, and that these islands have acquired their 
floras and faunas by means of long-distance dispersal. Some of the reasons 
for this supposition lie in floristics and faunistics, lines of evidence reviewed 

129 



130 BULLETIN" OF THE TORREY BOTANICAL CLUB [VOL. 94 

by Thorne (1963). Other lines of evidence or inference relate to frui t and 
seed morphology. Contributions by Guppy (1906) and Ridley (1930) in 
this connection are noteworthy. Much more remains to be learned about 
mechanisms of long-distance dispersal. Without such new evidence, argu­
ments, reviews, and reassessments of this phenomenon will contribute little. 
However, certain aspects seem worthy of examination at this time by way of 
indicat ing what types of new evidence might be most meaningful. I n this 
study, therefore, information and speculations concerning plant dispersal 
in the Pacific are placed in a context somewhat different from those em­
ployed by other workers. The modes of dispersal likely to have resulted in 
the present native floras of Pacific islands are analyzed here, and unex-
pectcd and somewhat surpr is ing correlations become visible. 

By calculating the proportions of a flora which have presumably ar­
rived by air flotation, internally in birds, etc., and by comparing these per-
centages with those categories in other floras, we can see that ecology of the 
island receiving immigrants is of tremendous importance. Long-distance 
dispersal probably provides many times the number of disseminules which 
can actually establish. Inferentially. this might suggest that a species pre-
adapted to establishment on an island might well be introduced by more 
than a single seed. Distance from the source area is apparent ly of secondary 
importance in determining which met hods of dispersal are effective in pop­
ulating a par t icular island. Such problems as so-called ' ' success ion" on lava 
flows prove related to differential dispersal ability. Dispersibility is the key 
to the surpr is ing floristic and faunistic affinities between Polynesian and 
Mascarene islands. The realities of lung-distance dispersal to islands, when 
compared with distribution problems on continents, are both applicable 
and illuminating. Long-distance dispersal proves the most satisfying ex­
planation for certain instances of inter- and infra-continental disjunction. 

Data on dispersal methods have been drawn from various sources, such 
as Guppy (1906), Ridley (1930), and my own observations. I n using frui t 
and seed morphology as an indicator of dispersal method, one can hypothe­
size a certain degree of loss of dispersibility (Carlquist , 1966b, 1967), but 
only in part icular taxonomic groups and in part icular islands, such as the 
Hawaiian Islands. Direct observations of plant dispersal events to islands 
(other than via oceanic drif t ) are virtually impossible, so Indirect lines of 
evidence must be used. In plants, certain experimental techniques are un­
fortunately of limited value. One might have expected thai aerial t r app ing 
experiments, such as those which proved so useful to J . Linsey G ress.it t in 
s tudy of insect dispersal, might be useful to botanists. This is not t rue , be­
cause aerial flotation of seeds appears, according to data belnw. to be insig­
nificant except ra ther close to source areas. 

Observations by ornithologists do give useful hints about dispersal of 


