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Table 1. Measurements made during the COOKBOOK Transect Cruises
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Figure 2

Latitudinal distribution in the spring and fall seasons of select surface and depth integrated properties. (a, b) Integrated values (0-100 m) of ATP, Dissolved Inorganic Phosphate
and Particulate Phosphorus. (¢, d) Surface values of Chlorophyll a, Prochlorococcus, and Synechococcus. (e, f) Surface values of DIC, Temperature and % O3 saturation.

Results

Along a return track from Honolulu to Kodiak, we occupied 19 and 17 stations respectively (Figure 1), to sample for a variety of
microbiological and biogeochemical parameters (Table 1). Surface measurements, depth profiles and depth-integrated stocks of selected
properties (Figures 2 and 3) were used to define the gyre boundary and to characterize the community structure. Vertical profiles of in
situ variable fluorescence yield (Fv/Fm) as measured using a Fast Repetition Rate Fluorometer (FRRF) displayed variable results along
the transect (Figure 4). Estimation of total nitrogenase genes (nifH) in three select groups of N;-fixing microorganisms showed that their
distribution and abundance were limited to gyre waters (Figures 5 and 6); no nifH genes were observed north of 35N. This is only a small
portion of the total COOKBOOK data set which is freely available at http://hahana.soest.hawaii.edu/cookbook/cookbook. html; further data

analysis is ongoing.
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Figure 4

Vertical profiles of in situ, FRRF-derived photosynthetic efficiency, as indicated by variable
fluorescence yield FV/FM, in the (a) North Pacific subtropical gyre (NPSG), (b) physical
boundary between the NPSG and the Sub-Arctic Gyre (SAG) and (c) in the SAG. Horizontal

bars are standard deviations () of 3 m binned intervals of FV/FM measurements.
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The HOT program has made monthly measurements for 15 years at Station ALOHA (2245°N, 158 W). Data from this Eulerian ocean
observatory have been supplemented by several transects of opportunity to detect spatial variations of key biogeochemical properties,
including nutrients (N, P, Si), chlorophyll, DIC/alkalinity, dissolved and particulate organic matter, pico- and nanoplankton biomass and
activity, nitrogenase gene expression, and bio-optical characteristics to name a few. The most recent HOT transects, from Hawaii to Alaska
and return (April and October 2003, respectively), provide a comparative analysis of relevant biogeochemical properties across the gyre
and its northern boundary. For example, P begins to accumulate (>0.2 mol P/]) in the surface waters at about 34N; this boundary also
marks the switch from surface water phototroph dominance by Prochlorococcus in the south to Synechococcus and eukaryotic phytoplankton
in the north. These, and other, patterns in habitat and microbial community structure provide invaluable insights into ecosystem processes
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Figure 5

Estimation of total nitrogenase genes (nifH)
in three select groups of Na-fixing micro-
organisms. (a) Group A, (b) Group B and

(c) Trichodesmium. No nifH genes were
observed north of 35 N.
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Figure 3
Depth contours from the spring transect of (a) Temperature, (b) Dissolved
Inorganic Phosphate and (c¢) Chlorophyll a with respect to latitude.
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Phylogenetic relationships of nifH genes based on neighbor-joining analysis of amino acid
sequences. Sequences branching with nifH-containing cyanobacteria are shown in green,
while those nifH sequences branching with gamma-Proteobacteria are shown in purple. nifH
sequences obtained from the COOK BOOK transect are shown in bold. Sequences were
generated by degenerate PCR ampilification, cloning, and sequencing of a ~350 bp region of

the nifH genes.
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