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Abstract

This thesis sets out to study the molecular phylogeny of two selected groups
of marine Ascomycota: 1) genera assigned to the Halosphaeriales on morphological
characteristics; but not verified at the molecular level, and 2) genera not currently
assigned to existing orders, or those only tentatively assigned to an order. Twelve
species from seven genera of the Halosphaeriales (Bathyascus, Haligena,
Marinospora, Naufragella, Nautosphaeria, Ocostaspora and Remispora), and nine
species from four genera of Ascomycota incertae sedis (Marinosphaera,
Pedumispora, Swampomyces and Torpedospora) were sequenced for ribosomal DNA
as the major gene.

All selected genera in the Halosphaeriales are well placed and correctly
assigned to the order. Morphological features that support their placement in the order
include perithecial ascomata, necks usually with periphyses, central
pseudoparenchymatous tissue, presence or absence of catenophyses, unitunicate asci,
thin-walled asci that deliquescing early and appendaged ascospores. However,
ascospore appendages of the Halosphaeriales are diverse and no clear trend could be

inferred in their phylogenetic relationships. The evolution of ascospore appendages
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remains unresolved. What emerges is that ascospore appendages, with different wall
layers and pattern of development, arose many times within the Halosphaeriales.

The long polar unfurling appendages of Haligena (H. elaterophora, H. salina)
are not homologous and cannot be used in delineation of this genus. Although
appendage development arises in the same way, they are not congeneric. Therefore, a
new genus, Morakotiella, is proposed for H. salina based on the difference in nature
and dimension of appendages, and the support from the molecular evidence.

Remispora is polyphyletic in origin, as the pleomorphic polar appendages are
heterogenous, therefore, this appendage type may not be a good indicator of
phylogeny for this genus. The differences in nature of the appendages and the
arrangement of appendage fibers may be major criteria for the erection of new genera
for R. crispa and R. galerita.

The only group that shows stability in ascospore appendage development is
those with polar appendages that arise as an outgrowth, and with secondary
appendages formed by fragmentation of spore wall (Corollospora), and those with
appendages that arise as an outgrowth of the spore wall and with elaboration of the
exosporium (Marinospora, Ceriosporopsis).

Many genera in the Halosphaeriales are monotypic, our results confirm their
placement and reveal that they appear to be more recently evolved. However, other
monotypic genera are also located in the basal clade of the order, and they may have

evolved earlier or have given rise to other halosphaerialean taxa.
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Additionally, morphological characters in the Halosphaeriales cannot be used
singly in the delineation of genera. Some features are considered to be less important
(e.g. periphysate necks, presence or absence of catenophyses, ascospore color or
septation), but used in association with other characters may give better taxonomic
resolution. Nevertheless, division into families within the Halosphaeriales cannot be
advanced at this time, as many characters are not stable. Thus only one family, the
Halosphaeriaceae, remains in the order.

The genus Torpedospora (T. radiata, T. ambispinosa) is monophyletic and is
distantly related, morphologically and phylogenetically, to the Halosphaeriales.
Swampomyces shows no affinities with the Phyllachorales despite earlier assignment
to that order. Swampomyces armeniacus, the type species, groups strongly within the
subclade with S. clavatispora and S. aegyptiacus, while S. triseptatus is located
within the clade but with weak support. Torpedospora and Swampomyces torm a
monophyletic clade and group within the subclass Hypocreomycetidae,
Sordariomycetes with the Halosphaeriales, Hypocreales, Microascales and
Phyllachorales as sister orders. Our findings demonstrate a new lineage of marine
ascomycetes invaded the sea from terrestrial counterparts.

The molecular results confirm that Marinosphaera mangrovei does not have
affinities with the Phyllachorales, or the Swampomyces/Torpedospora clade.
Phylogenetically M. mangrovei is located between the Halosphaeriales and
Microascales but without any closely related taxa. However, M. mangrovei is clearly
distinguished from the Halosphaeriales and Microascales by the presence of

paraphyses, persistent cylindrical asci that possess a subapical plate. The true
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affinities of this fungus may not be resolved at this time due to lack of ascomycete
taxa for comparison.

The resolution of Bathyascus sp. and Pedumispora rhizophorae phylogenies
cannot be advanced at this time. Bathyascus sp. and P. rhizophorae share the same
clade with the Magnaporthaceae (freshwater) and Xylariales (terrestrial), respectively.
These two genera possess long filiform ascospores, which may enhance entanglement
with substrata in aquatic habitats.

This study has revealed that marine ascomycetes have adapted morphological
features for the dispersal, attachment and survival in marine habitats, and may have
evolved several times from terrestrial counterparts. How they invaded marine
habitats, whether as pathogens, endophytes or saprophytes of wetland aquatic plants,
remains unresolved.

In conclusion, this thesis has expanded our knowledge of the phylogeny of
marine fungi. However, further studies are required to resolve outstanding
taxonomical and phylogenetical relationships of some genera. This cannot be
resolved at this time as taxa are not available for comparison, while many require
their collection, isolation and study. It may be that some of the taxa required for

greater resolution may be already extinct, or exist only as anamorphs.
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