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Sampling in Oxygen Minimum Zones: the deviation
from anoxic conditions

The study of Oxygen Minimum Zones (OMZs) is coupled directly or indirectly to the distribution of oxygen in
the water column. Oxygen, even at very low concentrations controls to a large extent the presence and mag-
nitude of diverse microbially mediated transformations in these areas. The former trivial separation between
oxic and anoxic conditions was progressively redefined as a blurry range in which aerobic and anaerobic
processes coexist. During laboratory incubations, aerobic and anaerobic processes have thus been measured
under both apparent suboxic (few micromolar) and anoxic conditions. However, the oxygen concentrations
during sampling and incubation periods have commonly be assumed, but rarely measured.

In order to evaluate the oxygen concentration present in samples collected in OMZs, a series of oxygen mea-
surements with high-resolution sensors were performed in the East Tropical North and South Pacific OMZs.
Oxygen concentrations were measured in Niskin bottles and in the outflow of a Profiling Pump System (PPS)
with 400 m cable. The oxygen concentration in Niskin bottles was determined by direct measurements with
STOX sensors and results were compared with subsequent measurements with the Winkler method. Oxygen
in the PPS outflow was measured in glass vials or bottles that were filled with a large overflow. Water samples
were collected from Niskin bottles in full glass bottles in which oxygen was measured with high-resolution
optical sensors. The effect of an anoxic atmosphere versus multiple bottle volume overflows on the final oxy-
gen concentration was evaluated. For all the tested procedures, our results showed a significant deviation
from in situ anoxic conditions, resulting in values closer to 1 micromolar when samples had been retrieved
on deck than the maximum of a few nanomolar that might be present in the anoxic core of these OMZs.
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