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Comparison of fruits and seeds in the 
endemic floras of oceanic islands with those 
of related species of mainland floras reveals 
that the insular species often have fruits 
or seeds notable for diminished dispersibil-
ity. This observation, which has been of­
fered elsewhere (Carlquist, 1965, 1966) 
needs further explanation, documentation, 
and qualification. One way of demonstrat­
ing this phenomenon is a survey of the 
floras of oceanic islands of sufficient age 
and ecological opportunity to have fostered 
appreciable evolutionary change. The writer 
is currently preparing such a survey for 
the Hawaiian flora. Another means of 
demonstrating the phenomenon is to ex­
amine fruits or seeds of a large family, 
well represented on islands, notable for 
rapid evolution, and sensitive adjustment 
to new environments. This latter method, 
suggested as a means of analyzing various 
tendencies on islands (Carlquist, 1966), is 
particularly suitable for study of loss of 
dispersibility. Among plants, the family 
Compositae is an outstanding example of 
evolutionary plasticity; it is also the largest 
family of flowering plants. 

Viewed on other grounds, Compositae are 
also an excellent group for such a survey. 
Fruits of Compositae are often provided 
with exceptionally prominent dispersal 
mechanisms. Any diminution of these de­
vices can be noticed readily. The excellence 
of dispersal mechanisms of mainland Com­
positae have permitted them to range far 
into the Pacific, so that representation of 
the family is sufficient for study of au­
tochthonous alteration of fruit morphology 
on islands. The presence of Compositae 
on numerous islands is advantageous, for 
each island or archipelago serves as a repli­
cation, so multiple confirmations of loss of 

dispersibility can be afforded. Moreover, 
Polynesian Compositae represent not one, 
but a multiplicity of independent systematic 
groups within the family, also offering 
replications of any evolutionary phenome­
non induced by insular conditions. 

Interestingly, Pacific Compositae are 
overwhelmingly American in affinity, thus 
providing alien notes in Polynesian floras, 
which are predominantly Indo-Malaysian 
in character. The fact that Polynesian 
Compositae are mostly American in origin 
derives from phytogeographic circumstance. 
The western Pacific is poor in Compositae, 
whereas the family is abundantly developed 
in the western portions of North and South 
America. Polynesian Composi tae with 
American affinities can mostly be traced 
to mainland genera and even species with 
relative clarity. To estimate the degree to 
which dispersibility has been lost, one must 
have an approximate idea of the ancestral 
fruit form. Pacific species in which dis­
persal mechanisms are still relatively in­
tact are also important, for they show 
earlier stages in loss of dispersibility. 

The peculiar morphology of fruits in 
certain Pacific Compositae, such as Den-
droseris litoralis (Fig. 7G) or Bidenx mac-
roc ar pa (Fig. 2K) first suggested to the 
writer a phenomenon which could be des­
ignated "loss of dispersibility." In addi­
tion, the prominence of loss of flight among 
insular insects and birds (viz., Zimmerman, 
1948) suggested that among insular plants, 
a similar loss of vagility might occur. Eco­
logical considerations have also proved sug­
gestive. The reasons for loss of dispersibil­
ity in insular plants prove not unlike the 
reasons for ecological shift and loss of 
vagility in insular insects given by Darling* 
ton (1943) and Wilson (1959). 
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T H E THEORY 

Compositae have been able to reach Poly­
nesian islands both because of good dis­
persal mechanisms and because of ability 
to enter pioneer situations, establish, and 
adapt rapidly to new conditions. As a 
family, Compositae contain a preponder­
ance of species adapted to pioneer or dis­
turbed habitats and a minority of species 
suited primarily to stable habitats (e.g., 
forests). "Weedy" species are favored as 
Immigrants to oceanic islands and, as is­
land floras mature over periods of geological 
time, forest species are evolved from pio­
neering species. The process of ecological 
shift in insular stocks involves several con­
comitant changes. 

Plants of open habitats usually have ex­
cellent dispersal mechanisms, whereas those 
of stable habitats often do not. This cor­
relation is related, in part, to the fact that 
open habitats are far-flung and open for 
occupation—and vanish—over short peri­
ods of time. Fruits and seeds of plants of 
open habitats are usually light. This is 
suited not only to good dispersibility but 
also to the fact that seeds of such plants 
germinate in sunny locations where a seed­
ling can succeed with minimal storage of 
food materials within the seed. 

On continental areas, stable habitats are 
filled with a large assemblage of species. 
Such niches are thus pre-empted, and pio­
neering species succeed in invading stable 
habitats with relative infrequency. In in­
sular situations, the stable-habitat species 
are lacking—they make poor immigrants 
because of poor dispersibility and specialized 
ecological requirements. Islands have poten­
tial forest regions, however, and pioneer­
ing species can exploit these relatively un­
contested regions by adaptation to new 
ecological requirements. 

In the process of such an adaptive shift, 
pioneering species tend to acquire features 
which mimic those of mainland species 
from stable habitats. One such feature is 
precinctiveness: specialization to a more re­
stricted set of ecological tolerances—condi­
tions which are fulfilled in geographical 

areas which are rather small and which 
do not change rapidly. Such precinctiveness 
lowers the value of an efficient dispersal 
mechanism. The majority of sites favor­
able to an ecologically specialized species 
will lie within a short radius of a plant and, 
with poor dispersal, many seeds liberated 
by such a plant will succeed in establishing. 
A dispersal mechanism can dwindle to the 
level of efficiency necessary to maintain a 
species within regions suited to it ecologi­
cally. 

In most species of insular Compositae, 
there seems little danger that efficient dis­
persal will carry an excessive number of 
fruits to unsuitable sites or out to sea. This 
is a possibility, however, with wind-dis­
persed Compositae such as the groups shown 
in Figs. 6 and 7. Abundant pappus could 
acquire a negative selective value in such a 
case. 

Species which have a diminished dispers­
ibility may still be able to disseminate 
throughout an archipelago. For example, 
Bidens sandvicensis (Fig. 2H) lacks a dis­
persal mechanism capable of long-distance 
transport, but this species has been able to 
reach most of the major islands in the 
Hawaiian chain—Kauai, Oahu, Maui, and 
Hawaii. 

Continental forest trees often have large 
seeds. Abundant storage in such seeds per­
mits seedlings to establish in shady loca­
tions where they must rely upon such 
storage until they penetrate upper, better-
lighted levels. Some of the insular Com­
positae studied here appear to mimic this 
habit. If increase in seed size without con­
comitant increase in dispersal mechanism 
occurs, dispersibility is proportionately di­
minished. 

A dispersal mechanism bears, of course, 
a close relationship to the nature of the 
agent of dissemination. In many of the 
Compositae discussed here (e.g., Bidens), 
distribution by seabirds seems likely. A 
dispersal device associated with seabirds is 
favored in plants adapted to areas habitu­
ally occupied by such birds—coastal bluffs, 
for example. Many of the fruits carried off 


