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SEARCH THEORY AND CONVERGENT SPORE MORPHOLOGY

Recently, Cox (1983) proposed that convergent evolution of aquatic spore
morphologies is best explained as the result of selection for increased search
efficiency and efficiency of anchorage. One of these convergent characteristics is
large diameter spores and Cox argued that evolutionary trends toward large
megaspores for water-dispersed pteridophytes are evident within the genus
Isoetes. Cox claimed that submerged species of Isoetes have a significantly (P <
.05) greater megaspore diameter than terrestrial species.

There are two major reasons why the analysis is flawed. Using Pfeiffer’s (1922)
monograph on Isoetes, Cox claimed that a ‘‘comparison of megaspore sizes for
terrestrial versus aquatic species’’ is presented (Cox 1983, table 4). He presented,
however, a selected group of 11 species from a monograph that includes 63
species (plus varieties). I have examined Pfeiffer’s (1922) data and it is clear that
by carefully selecting 11 other submerged and ‘‘terrestrial’’ species one could
demonstrate exactly the opposite of what Cox demonstrated. If all species for
which Pfeiffer presents habitat data are included in the megaspore diameter
analysis there is no significant difference between habits (table 1A4).

A second problem with Cox’s analysis is his failure to consider life history
characteristics of Isoetes. Based on his selection of species, apparently a ‘‘terres-
trial”’ species was one which occurred out of water at some time in its life cycle.
At least half of Cox’s ‘‘terrestrial’” species are in fact amphibious; they occur in
seasonal pools, initially as submerged aquatics and, as the pools dry, as emergent
aquatics and eventually as terrestrial plants. Since spore dispersal and sporeling
production occurs early in the growing season (when the pools are filled), for
Cox’s purpose these species should be classified as submerged. Additionally, if
consistent criteria had been used, one would not classify amphibious species such
as I. orcuttii Eaton and I. melanospora Engelm. as terrestrial (Cox 1983, table 4)
and Srylites Amstutz and Pilularia as submerged (Cox 1983, table 3). Most
sources note (and personal observations support this) that the majority of Stylites
colonies are not submerged. A comparison of P. americana A. Br. and 1. orcuttii
in southern California seasonal pools showed that both are submerged an average
of 45 days per yr (Zedler and Ebert 1979). Regardless of how such species are
categorized it is clear that there is no difference in megaspore diameter between
perennially submerged and strictly terrestrial Isoetes (table 1B). Mean megaspore
diameter would be even greater in the latter group if the recently described I.
hopei Croft (Croft 1980) were included since it is a terrestrial species with one of
the largest megaspores (875 wm) reported for the genus.

Thus, within the genus Isoetes, evolutionary trends in support of Cox’s thesis
are not evident. On the other hand, the patterns in Isoetes do not necessarily
argue against his thesis. As pointed out by Cox, the group as a whole has very
large megaspores. The vast majority of species are water-dispersed. The few
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TABLE i

COMPARISON OF MEGASPORE DIAMETER (maximum) FOR SPECIES OF Isoetes OF DIFFERENT HaABITS

A. Species categorized according to the apparent criteria used in Cox (1983)

Habit n X SD t p
Submerged ........... i5 596 107 .99 .20
“Terrestrial” ......... 35 558 132

B. Species categorized according to habit _

Habit n X SD F p

Submerged

perennially ......... 15 596 107 .62 .54
Submerged

seasonally or

diurnally* .......... 30 553 140
Terrestrial ............ S 582 51

Source.—Data from Pfeiffer 1922; does not include varieties and formas and excludes 13 species for
which insufficient data were presented.

Note.—Cox did not explain his criteria for categorizing species as submerged or terrestrial. Since
Pfeiffer did not categorize species as submerged or terrestrial one must infer from the 11 species
utilized by Cox what his criteria were. Apparently Cox classified as terrestrial any species that occurs
out of water at some time during its life cycle. This criterion was used in table 14.

* Tidal creeks.

terrestrial species may be secondarily derived with large megaspore size being
conservatively maintained. The fact that the terrestrial species retain remnants of
the four extensive lacunal chambers typical of the aquatic species, and the fact
that at least one terrestrial species is capable of surviving submergence for
extended periods (Keeley 1983), suggest an aquatic ancestry.
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