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Moreover, they are not expected to occur in birds
according to one predominant theory of the evo-
lution of genomic imprinting, and genes that are
imprinted in mammals show ordinary bi-allelic
expression in birds (21). We therefore conclude
that species-assortative mating preferences in
flycatcher hybrid zones are mainly due to Z-
linked genes.

All three major components of reproductive
isolation (species recognition, species-specific
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low-temperature diffuse flow vents, Marker 52
and Bag City, from Axial Seamount, an active
volcano at 1520 m depth in the northeast Pa-
cific Ocean (5, 6). These vents host archaeal and
bacterial communities originating from the sub-
seafloor, local microbial mats, symbionts of vent
macrofauna, and microorganisms from the sur-
rounding seawater (7–9). Although new produc-
tion from hydrothermal vents may correspond to
as much as 25% of the total imported carbon
flow in the deep sea (10), these globally distrib-
uted habitats remain relatively unexplored, and
there are few descriptions of diversity, even-
ness, and dispersal of their endemic microbial
populations.

Marker 52 and Bag City are less than 3 km
apart, but differ markedly in chemical composi-
tion and appearance. Marker 52 was sampled on
bare rock; Bag City vent fluids were sampled
within a clump of tube worms. Both sites had
microbial mats growing on rock and tube worm
surfaces (fig. S1). Relative to Bag City and most
other diffuse vents at Axial, Marker 52 has a
higher H2S/DT ratio, lower pH, and elevated
alkalinity and iron levels (Table 1), all of which
indicate a higher carbon dioxide content; Marker
52 fluids were effervescent at 1 atm (9).

We sequenced more than 900,000 archaeal
and bacterial V6 amplicons from these two sites.
Tags that differed by no more than 3% [gener-
ally considered to define microbial species (11)]
were clustered (12) into OTUs to calculate rare-
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Comparing each unique sequence to our V6
reference database revealed well-characterized
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plications for our ability to sample and identify all
the ecologically relevant members of microbial
communities in other high-diversity habitats, such
as soils (22), microbial mats (23), and communities
where low-abundance taxa may play crucial roles,
such as the human microbiome. It provides a com-
parative population structure analysis with statistical-
ly significant descriptions of diversity and relative
abundance of microbial populations. These large es-
timates of phylogenetic diversity at every taxonomic
level present a challenge to large-scale microbial
community genomic surveys. Metagenomic studies
seek to inventory the full range of metabolic capa-
bilities that define ecosystem function or to de-
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