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although rare specimens have been recorded in Hirnantian deposits from Turkey (northern Gondwana).
Ornamented hilate spores and trilete spores have not
been reported from strata older than Wenlock.
Trilete spores are generally considered to derive
from the vascular plant lineage (7) because extant
and fossil basal vascular plant groups (nonseed plants)
nearly all produce dissociated single spores of trilete
or the more derived monolete form. A small proportion of extant bryophytes produce trilete spores,
but in these cases the trilete condition is likely nonfunctional or convergent (3, 7). Also, the earliest
reported vascular plant megafossils are more-or-less
coincident with the appearance and diversification
of hilate/trilete spores. Thus, hilate/trilete
spores from the Late Ordovician may
represent an earlier emergence and diversification of the vascular plant lineage
in Gondwana. Hilate/trilete spores found
elsewhere suggests that vascular plants
may have subsequently migrated out of
Gondwana and colonized other continents where they secondarily diversified.
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he earliest land plants (embryophytes) persed in tetrad or dyad configurations (cryptospores).
evolved from charophycean green algal an- Dissociation of these units into individual hilate
cestors and probably possessed bryophyte- spores (from dyads) or trilete spores (from tetrads) is a
like anatomy and physiology (1–3). Plant megafossils more derived condition. Cryptospores were the most
are rare, presumably because they lacked fossilizable abundant plant spores recovered from the Late Ordotissues, although there is a large microfossil record of dispersed spores, termed
cryptospores because they occur in unusual configurations such as dyads and
tetrads (3–6). The oldest uncontroversial
cryptospore record is Mid-Ordovician
(Darriwilian) in age (Fig. 1A). Similar
cryptospore assemblages have been
reported throughout the globe, suggesting that the earliest terrestrial vegetation
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