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Abstract
This dataset includes nutrients measured at the San Pedro Ocean Time-series (SPOT) station from September
2014 to July 2016.
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Coverage

Spatial Extent: Lat:33.55 Lon:-118.4
Temporal Extent: 2014-09-10 - 2016-07-12

Acquisition Description

Hydrographic data was collected from depth using a CTD system. Water collected from each depth was either
processed within 4–8 h or frozen at -20°C for later analysis. Concentrations of NH4+ and urea were measured
(triplicate) as previously described (Price and Harrison, 1987; Holmes et al., 1999; Taylor et al., 2007). Nitrate
concentrations (the combined measurement of NO3- plus NO2-) and phosphate were analyzed (in triplicate) at
the Marine Science Institute Analytical Laboratory at University of California, Santa Barbara by standard
colorimetric methods (Parsons et al., 1984).

Processing Description

BCO-DMO Processing:
- rounded numeric columns.
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Parameters

Parameter Description Units
depth_NH4 NH4 sampling depth meters
ID_depth_NH4 string combining year, month, depth, and light level unitless
light_level_NH4 sampling light lever as a percentage of the surface irradiance unitless

(percent)
samp_dateJ_NH4 sampling date in julian time unitless
samp_date_NH4 sampling date; format: mm/dd/yyyy unitless
ambient_N_conc_uM_NH4 ambient ammonium concentration micromolar

(uM)
ambient_N_conc_uM_NO3 ambient nitrate concentration micromolar

(uM)
ambient_N_conc_uM_sd_NO3 ambient nitrate concentration standard devation micromolar

(uM)
ambient_N_conc_uM_Urea ambient urea concentration micromolar

(uM)
ambient_N_conc_uM_sd_Urea ambient urea concentration standard deviation micromolar

(uM)
phosphate_umol_NH4 ambient phosphate concentration micromolar

(uM)
phosphate_umol_sd ambient phosphate concentration standard deviation micromolar

(uM)
N_star ratio of ambient nitrate concentration to ambient phosphate

concentration
unitless
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Instruments
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Dataset-
specific
Instrument
Name

Seabird CTD

Generic
Instrument
Name

CTD Sea-Bird

Generic
Instrument
Description

Conductivity, Temperature, Depth (CTD) sensor package from SeaBird Electronics, no specific
unit identified. This instrument designation is used when specific make and model are not
known. See also other SeaBird instruments listed under CTD. More information from Sea-Bird
Electronics.
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Deployments

N-SPOT_Yellowfin_Cruises
Website https://www.bco-dmo.org/deployment/773571
Platform R/V Yellowfin
Start Date 2014-09-10
End Date 2016-08-31

Description
R/V Yellowfin cruises completed as part of the project "Collaborative Research: New
Approaches to New Production" (N-SPOT) from September 2014 through August 2016.
Cruises were conducted in the coastal waters of Southern California at the San Pedro Ocean
Time-series (SPOT), located 17 km offshore between Los Angeles Harbor and Catalina Island.

[ table of contents | back to top ]

Project Information

Collaborative Research: New Approaches to New Production (N-SPOT)

Website: https://dornsife.usc.edu/labs/capone

Coverage: Coastal Waters of Southern California, San Pedro Ocean Time-series (SPOT), located 17 km
offshore between Los Angeles Harbor and Catalina Island

NSF Award Abstract:
Coastal marine ecosystems are seasonally dynamic and highly productive. Phytoplankton populations shift
from nutrient replete conditions in the spring to nutrient poor conditions in other seasons. The San Pedro
Ocean Time-series (SPOT), located 17 km offshore between Los Angeles Harbor and Catalina Island, is a
representative and accessible model coastal system with regular sampling and a substantial archive of relevant
observations. The SPOT program has cataloged the dynamics, diversity, and productivity of microbial
populations since 2000. With rising carbon dioxide (CO2) concentrations and resulting decreases in surface
pH, it is critically important to understand the nutrient controls on primary production in coastal waters and the
capacity of coastal ecosystems to sequester CO2. This project will examine rates of primary production,
nitrogen uptake associated with primary production, and the oxidation of ammonium to nitrate (nitrification), at
SPOT over two seasonal cycles. It will also contribute to the development of human resources in the marine
sciences through the training of undergraduate and graduate students at the University of Southern California
and the University of Maryland. The researchers participate in education outreach activities (e.g. through the
Centers for Ocean Sciences Education Excellence programs), and will incorporate findings from this study in
those presentations.

https://www.bco-dmo.org/deployment/773571
https://dornsife.usc.edu/labs/capone


This project will investigate primary production and nitrogen (N) dynamics at SPOT and specifically implement
an analysis of new production. The new production conceptual model has been a powerful organizing principle
in biological oceanography and provides a means to constrain the amount of primary production that may be
exported or "sequestered" from the system. Despite qualifications to the definitions of new and regenerated
forms of N as originally articulated, the concept has, for the most part, been narrowly applied, specifying
nitrate as the primary form of new N, and ammonium as the predominant recycled form. Evidence continues
to accumulate that these definitions may warrant expansion. N fixation can be at times a substantial source of
new N; similarly, forms of dissolved organic N (e.g., urea) may contribute significantly to recycled production,
but the specific organisms taking part in these transformations are still uncertain. Nitrification in the upper
water column may also compromise the strict definitions of new and recycled N. Scientists can now probe
more deeply into new and regenerated production, and directly identify major agents of these processes using
new molecular techniques. This project will quantify new and regenerated production in a coastal ecosystem,
illuminating the predominant compounds involved. Rates of primary production, nitrate, ammonium and urea
assimilation, N2 fixation, and nitrification will be determined in the upper water column in concert with monthly
SPOT cruises. In tandem, two stable isotope probing (SIP) approaches (conventional SIP for nitrate,
ammonium and urea uptake coupled to high throughput sequencing and microarray based Chip-SIP for N2
fixation) will be used to directly identify the major agents involved in these processes, along with the uptake of
13C-urea into nitrifier biomass. The following two hypotheses will be tested:

1. N2 fixation is a substantial source of new N in coastal waters of Southern California supporting export
production.

2. Forms of dissolved organic N, and specifically urea, can be substrates for nitrification and contribute
substantially to regenerated production.

See the related project "Direct Identification and Characterization of Marine Heterotrophic Nitrogen Fixers by
Stable Isotope Probing", funded by OCE-1341178, that involved novel stable isotope probing (SIP) methods.
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Funding

Funding Source Award
NSF Division of Ocean Sciences (NSF OCE) OCE-1437458
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