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Regional distributions of nitrogen-fixing bacteria in the Pacific Ocean
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ABSTRACT: We evaluated the regional distributions of six nitrogen [M,)-fixing bacteria in the Morth
Pacific Ocean uzing quantitative polymeraze chain reaction amplification of planktonic rnifH genes.
Samples were collected on four oceanographic research cruizes between iharch 2002 and ey
2005 that spanned a latitudinal range from 12* 5 and 54° N between 152° W and 170° W, Samples
were collected throughout the upper ocean (=200 m) in the northern regions of the South Pacific
Subtropical Gyre [SP5G), equatoral waters, the North Pacific Subtropical Gyre (MPSGE), the Borth
Pacific Tranzitional Zone (MPTZ), and within the Pacific Sub &rotic Gyre (P54G), There were
distinct spatial gradients in concentrations of nutrents, chlorophyll, and the abundances of N -
fixing bacteria within the various oceanic biomes. In general, nifH-containing bactera were mast
abundant in the midregions of the MPSG (latitudes between ~14° N and 29° N), where unicellular
cyanobacteral phylotvpes dominated rnifH 2ene abundances, The abundances of all nifA-
containing groups declined within the northern and southern regions of MP5G, Although rifH-
containing groups were detectable in the northern regions of the 5P5G, throughout the
equatoral waters, and within the MPTZ, gene copy abundances of most groups were lower in
theze regions than thoze found the in the MPSG. In the MPSG, surface water abundances of the
various »ifH phylotypes examined ranged from <50 copies L' to ~10% nifH copies L5, Qwerall, the
abundances of an uncultivated, presumed unicellular RifH sequence-type (termed Group &) were
the most abundant and wideby distributed of the phvlotypes examined. Our resultz indicate that
the distributions of N -fixing plankton were largely restricted to the subtropical regions of the
Morth and South Pacific Oceans.
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