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Abstract

These data include nutrient measurements from two oceanographic expeditions on R/V Roger Revelle from
San Diego to San Diego, USA in June 2021 and on R/V Atlantic (ClIOMZ AT50-10 expedition) from Golfito, Costa
Rica to San Diego, USA in May-June 2023. Instruments used were a CTD profiler, a fluorometer, and a flow
injection analysis system.
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Coverage

Location: Eastern Tropical and Subtropical Pacific Ocean
Spatial Extent: N:33.549 E:-88.9709 S:-10.0003 W:-124.7016
Temporal Extent: 2021-06-06 - 2023-06-16

Methods & Sampling

Water samples were collected during cruises RR2104 and AT50-10 in the eastern tropical and subtropical
Pacific Ocean. Discrete water samples were obtained using a CTD rosette sampler equipped with 24 x 10 L
Niskin bottles. Different depths were sampled ranging from 10 meters to 2200 meters.

Ammonium concentrations were measured on board from unfiltered 40 mL seawater samples using the o-
phthaldialdehyde derivatization method with modifications as suggested in (Taylor et al. 2007) on an Aquafluor
8000 handheld fluorometer. Samples for nitrite and nitrate concentration measurements were syringe-filtered
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(0.22 um, Sterivex) and stored at —20°C before concentrations were determined by Cd reduction coupled to
colorimetric detection via the Griess assay on a Lachat autoanalyzer.

Data Processing Description

Within numeric fields, "0" values indicate measurement readings that are below detection limits.

BCO-DMO Processing Description

- The special character has been removed from "Nitrite+Nitrate" column in the primary data file. The
column/parameter name has been changed to "Nitrite_plus_Nitrate."

[ table of contents | back to top ]

Data Files

File

948503_v1_cliomz_nutrient_profile_data.csv(Comma Separated Values (.csv), 10.98 KB)
MD5:3a931d10c8c51cd44d2e980b02d0ca51

Primary data file for dataset ID 948503, version 1
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Related Publications
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Methods
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Parameters
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Concentration of nitrite from sample.

Parameter Description Units

Cruise unitless
Cruise name.

Date unitless
Date of sampling.

Latitude decimal degrees
Latitude of sampling location in decimal degrees; a positive value
indicates a northern coordinate.

Longitude decimal degrees
Longitude of sampling location in decimal degrees; a negative value
indicates a western coordinate.

Station unitless
Station number of cruises RR2104 and AT50-10.

Cast unitless
Cast number of cruises RR2104 and AT50-10.

Depth meters (m)
Sampling depth.

Nitrite micromoles per liter

(umol/L)

Nitrite_plus_Nitrate

Concentration of nitrite+nitrate from sample.

micromoles per liter
(umol/L)

Ammonium

Concentration of ammonium from sample.

micromoles per liter
(umol/L)
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Instruments
Dataset-
specific : . N
QuikChem 8500 Series 2 Flow Injection System (Lachat Instruments)
Instrument
Name
Generic
Instrument |Flow Injection Analyzer
Name
Dataset- Samples for nitrite and nitrate concentration measurements were syringe-fittered (0.22 um,
specific Sterivex) and stored at —20°C before concentrations were determined by Cd reduction coupled

Description

to colorimetric detection via the Griess assay on a Lachat autoanalyzer.

Generic
Instrument
Description

An instrument that performs flow injection analysis. Flow injection analysis (FIA) is an approach
to chemical analysis that is accomplished by injecting a plug of sample into a flowing carrier
stream. FIA is an automated method in which a sample is injected into a continuous flow of a
carrier solution that mixes with other continuously flowing solutions before reaching a detector.
Precision is dramatically increased when FIA is used instead of manual injections and as a result
very specific FIA systems have been developed for a wide array of analytical techniques.




Dataset-

specific .
Instrument Aquafluor 8000 (Turner Designs)
Name
Generic
Instrument |Fluorometer
Name
Dataset- Ammonium concentrations were measured on board from unfiltered 40 mL seawater samples
specific using the o-phthaldialdehyde derivatization method with modifications as suggested in (Taylor et
Description|al. 2007) on an Aquafluor 8000 handheld fluorometer.
A fluorometer or fluorimeter is a device used to measure parameters of fluorescence: its
Generic intensity and wavelength distribution of emission spectrum after excitation by a certain
Instrument |spectrum of light. The instrument is designed to measure the amount of stimulated
Description|electromagnetic radiation produced by pulses of electromagnetic radiation emitted into a water
sample or in situ.
Dataset-
specific |5, 10 | Niskin Bottles
Instrument
Name
Generic
Instrument | Niskin bottle
Name
Dataset- | ete wat | lected usi tt | ipped with 24x10 L Niski
specific iscrete water samples were collected using a rosette sampler equipped wi X iskin
s bottles.
Description
A Niskin bottle (a next generation water sampler based on the Nansen bottle) is a cylindrical,
Generic non-metallic water collection device with stoppers at both ends. The bottles can be attached
Instrument |individually on a hydrowire or deployed in 12, 24, or 36 bottle Rosette systems mounted on a
Description|frame and combined with a CTD. Niskin bottles are used to collect discrete water samples for a

range of measurements including pigments, nutrients, plankton, etc.
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Deployments
AT50-10

Website https://www.bco-dmo.org/deployment/916122
Platform |R/V Atlantis

Report https://www.rvdata.us/search/cruise/AT50-10
Start Date | 2023-05-02

End Date |2023-06-09

RR2104

Website https://www.bco-dmo.org/deployment/948513
Platform R/V Roger Revelle

Start Date |2021-06-12

End Date 2021-07-01

Description | More information is available from R2R: https://www.rvdata.us/search/cruise/RR2104
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Project Information

Collaborative Research: Underexplored Connections between Nitrogen and Trace Metal Cycling in
Oxygen Minimum Zones Mediated by Metalloenzyme Inventories (CliOMZ)

Coverage: Eastern Tropical Pacific

NSF abstract:

Though scarce and largely insoluble, trace metals are key components of sophisticated enzymes (protein
molecules that speed up biochemical reactions) involved in biogeochemical cycles in the dark ocean (below
1000m). For example, metalloenzymes are involved in nearly every reaction in the nitrogen cycle. Yet, despite
direct connections between trace metal and nitrogen cycles, the relationship between trace metal distributions
and biological nitrogen cycling processes in the dark ocean have rarely been explored, likely due to the
technical challenges associated with their study. Availability of the autonomous underwater vehicle (AUV) Clio, a
sampling platform capable of collecting high-resolution vertical profile samples for biochemical and microbial
measurements by large volume filtration of microbial particulate material, has overcome this challenge. Thus,
this research project plans an interdisciplinary chemistry, biology, and engineering effort to test the hypothesis
that certain chemical reactions, such as nitrite oxidation, could become limited by metal availability within the
upper mesopelagic and that trace metal demands for nitrite-oxidizing bacteria may be increased under low
oxygen conditions. Broader impacts of this study include the continued development and application of the Clio
Biogeochemical AUV as a community resource by developing and testing its high-resolution and adaptive
sampling capabilities. In addition, metaproteomic data will be deposited into the recently launched Ocean
Protein Portal to allow oceanographers and the metals in biology community to examine the distribution of
proteins and metalloenzymes in the ocean. Undergraduate students will be supported by this project at all
three institutions, with an effort to recruit minority students. The proposed research will also be synergistic
with the goals of early community-building efforts for a potential global scale microbial biogeochemistry
program modeled after the success of the GEOTRACES program, provisionally called "Biogeoscapes: Ocean
metabolism and nutrient cycles on a changing planet".

The proposed research project will test the following three hypotheses: (1) the microbial metalloenzyme
distribution of the mesopelagic is spatially dynamic in response to environmental gradients in oxygen and trace
metals, (2) nitrite oxidation in the Eastern Tropical Pacific Ocean can be limited by iron availability in the upper
mesopelagic through an inability to complete biosynthesis of the microbial protein nitrite oxidoreductase, and
(3) nitrite-oxidizing bacteria increase their metalloenzyme requirements at low oxygen, impacting the
distribution of both dissolved and particulate metals within oxygen minimum zones. One of the challenges to
characterizing the biogeochemistry of the mesopelagic ocean is an inability to effectively sample it. As a
sampling platform, we will use the novel biogeochemical AUV Clio that enables high-resolution vertical profile
samples for biochemical and microbial measurements by large volume filtration of microbial particulate material
on a research expedition in the Eastern Tropical Pacific Ocean. Specific research activities will be orchestrated
to test the hypotheses. Hypothesis 1 will be explored by comparison of hydrographic, microbial distributions,
dissolved and particulate metal data, and metaproteomic results with profile samples collected by Clio.
Hypothesis 2 will be tested by incubation experiments using 15NO2- oxidation rates on Clio-collected
incubation samples. Hypothesis 3 will be tested by dividing targeted nitrite oxidoreductase protein copies by
gPCR (quantitative polymerase chain reaction)-based nitrite oxidizing bacteria abundance (NOB) to determine if
cellular copy number varies with oxygen distributions, and by metalloproteomic analyses of NOB cultures. The
demonstration of trace metal limitation of remineralization processes, not just primary production, would
transform our understanding of the role of metals in biogeochemical cycling and provide new ways with which
to interpret sectional data of dissolved and particulate trace metal distributions in the ocean. The idea that
oxygen may play a previously underappreciated role in controlling trace metals due not just to metals' physical
chemistry, but also from changing biological demand, willimprove our ability to predict trace metal distributions
in the face of decreasing ocean oxygen content.

This award reflects NSF's statutory mission and has been deemed worthy of support through evaluation using
the Foundation's intellectual merit and broader impacts review criteria.
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Funding

Funding Source Award

NSF Division of Ocean Sciences (NSF OCE) | OCE-1924512
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