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Phylogenetic analyses of mode of larval development

Michael Hart

Phylogenies based on morphological or molecular characters
have been wused ito provide an evolutionary context for
analysis of larval evolution. Studies of gastropods, bivaluves,
tunicales, sea stars, sea wrchins, and polychaetes have
revealed massive parallel evolution of similar larval forms.
Some of these studies were designed to test, and have rejected,
the species selection hypothesis for evolutionary trends in the
Srequency of derived larvae or life history traits. However, the
lack of well supported models of larval character evolution
leave some doubt about the quality of inferences of larval
evolution from phylogenies of living taxa. Better models
based on maximum likelihood methods and known prior
probabilities of larval character state changes will imfrove
owr understanding of the history of larval evolution.

Key words: ancestral state reconstruction / maximum
likelihood / parallelism / phylogeny / species selection

© 2000 Academic Press

Introduction

The comparative analysis of marine invertebrate
larval forms has a long and rich tradition.""? The
original approach involved species comparisons
and correlations among trait values. We now rec-
ognize that, wherever possible, such comparisons
should be made in the context of a phylogeny:
comparisons should be made between clades, and
correlations should be drawn between independent
contrasts.® This need for phylogenetic knowledge,
combined with the accessibility of molecular and
analytical tools, has turned larval biologists into
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phylogeneticists. Has this professional metamorpho-
sis been worthwhile? What do recent phylogenetic
studies tell us about larval evolution that we did
not already know? A short review reveals both suc-
cesses and failures. Some studies have uncovered
unexpected phylogenetic patterns or rejected pre-
viously suggested hypotheses. Multiple studies all
point to similar patterns, such as massive parallel
evolution of derived larval forms. However, the ap-
plication of these phylogenies to the reconstruction
of larval character evolution is sometimes suspect
because models of larval character state changes
are not well developed. In addition, few of these
studies are large enough to permit statistically
robust correlational analysis using independent
contrasts.

Case studies

Conus gastropods.

Conus is the most species-rich gastropod genus.
Their phenotypic diversity extends to larval morphol-
ogy and mode of larval de\a'el(;lpmcnt.4 Many
and other species caenogastropods
develop via a planktonic veliger larval stage.
Duda and Palumbi® used charac-
ters from an intron to create a phylogeny for

Conus of

nucleotide

70 Conus species, including eight species with non-
planktonic development. They found that seven of
eight species with nonplanktonic larvae were reliably
placed as the sister group to some other lineage with
planktonic larvae (Figure 1). By forcing analytical
programs to group together species with nonplank-

tonic development, Duda and Palumbi showed that
this pattern was unlikely given their data, and that
these eight species represented at least seven inde-
pendent derivations of nonplanktonic development
from an ancestor with planktonic dispersing larvae.







