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2025 Turn Cruises
Operational status

Data Improvements in carbonate systems and friends

Community Science examples




Principal Investigator/
Project Scientist

The EA Team 13 FTE
4 Dever Fully staffed

0.6 FTE
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Project Management Finance

Jon Fram Pei Kupperman
0-9FTE 0.45 FTE
o | | | | | |
Field Ops And _ _ _ Platform Leads
el [Leed Electronics Lead Data Lead Moorings  Gliders/CyberSec CSPPs
2% i ';‘, »’ :‘ ~ . -
Alex Wick Steve Lambert Chris Wingard Taylor Viti Stuart Pearce Mari Aguirre  Raelynn Heinitz
1FTE 1FTE 1FTE 1FTE 0.9/0.1 FTE 0.7 FTE 0.2 FTE
| | I | I I |
I I I
Undergraduate Student Surge Platform
Research Assistants Technicians Technicians
0.2 FTE 1.65 FTE 2 FTE
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Endurance Array Turn Cruises
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Endurance 22 Spring 2025 Endurance 23 Fall 2025
R/V Sally Ride

17 Sep — 1 Oct 2025
Newport — Newport, 3 legs

- R/V Sally Ride
« 16 May — 1 June 2025
« Newport — Newport, 3 legs

- |nstallation Readiness Review
held 1 May 2025




Endurance Array platform status

Endurance Array - Newport Hydrographic Line

Endurance Array - Grays Harbor Line

@ Gliders
” « bridge Grays Harbor and Mewport lines !ﬁ
Surface buoys
- meteorological measurements
« suirface boundary layer measurements
« twio-way communication
« power 1o benthic sensors

Profilers
move sensors vertically through
the water column

Mult-functian Nodes (MFM)
«anchar mooring to seafloor
- platform for mounting sensors

Communications

Endurance Array will have multiple types
of commuinications enabling researchers
te medify and interact with experiments
in real time. These include satellite
communications.
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Offshore :

To PN1B of
the RSN cable

Shelf ... T
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Gliders

+ bridge Grays Harbor and Newport lines ‘

Surface Buoys

+ meteorological measurements

- surface boundary layer measurements
« two-way communication

+ power to benthic sensors

Profilers
move sensors vertically through
the water column

Multi-function Mades (MFN}
- anchor mesaring to sea oot
+ platform for mounting sensars
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Inshore

Benthic Experiment Packages [BEF)
enabde experiments requiring high
power and high bandwidth

Cabled Infrastructure

Primary and Low-Voltage Nodes

- enable experiments requiting high
power and high bandwidth

- provide interface with RSN

Communications
Endurance Array will have multiple types
of communications enabling researchers
ta madify and interact with experiments
in real time. These include satellite
communications and high bandwidth
cabled connections.
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Endurance 21 Mooring Status

Platform Infrastructure %| Instruments Near Real Time |[Data Collected %
Deployed % Delivered %

OCEANOBSERVATORIES.ORG
OCEANOBSERVATORIES.ORG

OTEEER ENOTE 88% 100% 78% 90%
Oregon shelf 80% 100% 100% 100% :
Oregon offshore 449% 100% 19% 46%
Washington
inshore 88% 91% 82% 91%
Washington
shelf 82% 100% 81% 88%
Washington
offshore 80% 100% 88% 100%
Washington
offshore profiler 82% 100% 98% 98%

% takes into account electronics intentionally turned off (e.g., acoustic modems, FreeWave etc.)




Operational Statistics: Last 6 Months

- Infrastructure Data (SM) 100%

= Instrument Data (SM)
Infrastructure Data (PM)

= Instrument Data (PM)
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5% = : ~—
Loss of Wind Turbines (04) —

Full Power Down (04)

Power Conservation (09 MFN)
50%

25%

0% ¢ - : - : !
November 1, 2024 December 1, 2024 January 1, 2025 February 1, 2025 March 1, 2025 April 1, 2025

SM — surface mooring (coastal surface mooring and inshore surface mooring)
PM — McLane Profiler mooring
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Endurance Array Glider Coverage

« Several G3 glider issues continue to be worked and
solved (e.qg., Iridium crosstalk and altimeter)

» G3 glider build quality issues have been addressed
under warranty

« Have stopped cycling G2 gliders through trade-in to
G3 gliders

* Recent glider losses have reduced glider days
operating relative to baseline.
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Endurance Array CSPP

Deployment Summary

Deployed Oregon Shelf CSPP on the fall 2024 cruise,
recovered in December. This winter we lost contact with the
mooring acoustic modem, so did not redeploy.

No CSPP at Washington Shelf because we haven't been
able to get a vessel there over winter. Will deploy on the
spring cruise.

No inshore CSPPs in fall/winter

Planning to deploy four CSPP’s on upcoming spring cruise.

C?(I)’OP % Days Operating vs. Baseline of 2 in Fall/Winter & 4 in Spring/Summer
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PyCO2SYS for QC Assessments

OCEANOBSERVATORIES.ORG

« PyCO2SYS is a Python toolbox for ] — e
solving marine carbonate system oz
seawater properties. (Humphrey et al.,

2022). o]
* Provide a cross-check pH and pCO,
sensors with estimated alkalinity (Lee et
al., 2006) for data QC with an eye
towards developing merged datasets for

use in the creation of refined/updated
QARTOD test values.

* Data at right shows measured pH
(SAMI-pH, 7 m) compared to estimated
pH (SAMI-pCO,, 7 m Inshore, or Pro-
Oceanus Pro-CO,, 1 m Shelf and
Offshore) across the Oregon line of the
Endurance Array.
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https://gmd.copernicus.org/articles/15/15/2022/
https://gmd.copernicus.org/articles/15/15/2022/
https://doi.org/10.1029/2006GL027207
https://doi.org/10.1029/2006GL027207

Deep SeapHOx V2 - —=

15.0

The Deep SeapHOx™ V2 combines the SeaFET™ ) WMN

V2 pH sensor with the SBE 37-SMP-ODO
MicroCAT CTD+DO sensor. See Sea-Bird
Scientific for more information. 31

32 4

5.0
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OOl is phasing in these sensors to replace the
Sunburst Sensors SAMI-pH )

Four SeapHOXx are being deployed each turn on 26| — crosp
Endurance Array (1 spare). Deployed on the |
inshore and shelf 7 m platforms. (sites with the © — seapriox
highest particulate loads and biofouling) 00 - —

28 A

umolkg

200

Larger flow path and integrated biofouling control
help improve pH measurements success rate
(SAMI-pH success rate ~44%, with clogging as the
primary failure mode).

8.6

—— SeapHOX

Working with Sea-Bird to address documentation, — pco2w
configuration and care and handling (e.g., 1 W
seawater during bench testing and to pre-condition
the FET prior to deployment).

8.0

PHtotal

7.8

7.6

7.4 T T T T T T T
2024-11 2024-12 2025-01 2025-02 2025-03 2025-04 2025-05
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https://www.seabird.com/deep-seaphox-v2-ocean-ct-d-ph-do-sensor/product?id=60762467726
https://www.seabird.com/deep-seaphox-v2-ocean-ct-d-ph-do-sensor/product?id=60762467726
http://www.sunburstsensors.com/products/oceanographic-ph-sensor.html

8.6

—— SAMI-pH

Pro-Oceanus CO,-Pro CV Testing

8.4 4

* Pro-Oceanus CO,-Pro CV (measures the
partial pressure of CO, gas dissolved in water
using infrared detection (PCO2W))

» Second test of the sensor on the Oregon
Shelf Surface Mooring 7 m platform.

8.2
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pH

7.8 1

7.6 A

 First test, while providing good accuracy,
started to fail ~2 months into the

7.4 — T T T T T T
2024-04 2024-05 2024-06 2024-07 2024-08 2024-09 2024-10

deployment, with complete failure at ~4
months.
« Can be used as a duplicate/alternate
PCO2W. Reagent-free, more compact, and

no requirement for pumping, minimizing
possible clogging issues.
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 Data will be made available in real-time.
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https://pro-oceanus.com/products/pro-series/co2-pro-cv

Instrument Testing

* ANB Sensors OC300 (calibration-free pH sensor for ocean
and coastal monitoring)

* Unpumped sensor should be less affected by sediment
clogging that affects the SAMI-pH.

* Encountered multiple issues in past tests. Vendor has
been very responsive and has focused on improving
sensor performance.

e Data will be made available in real-time.

 RBRconcerio CTD|UV (loggers with active antifouling)

* Will assess use of UV lamps to control biofouling
(addressing issue with TBT capsule cost and
availability).

* Open flow cell will reduce sediment clogging.

e Data will be internally recorded and made available
after mooring is recovered in Fall 2025.
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https://www.anbsensors.com/
https://rbr-global.com/products/standard-loggers/rbrduo-ct-uv/

Gap-Filled Dissolved Oxygen at the Endurance Array Inshore Moorings 2
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Nitrate Correction at the Endurance Array Moorings -
25 2019 o ear‘ o ramT | 72:E:?JrltaetZd (Sakamoto et al., 2009)
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May Jun Jul

Drift between instrument-reported nitrate
(yellow) and TS-calculated nitrate (blue) is
corrected using overlapping deployments,
recovery calibrations, and bottle samples

>
-
(]

Nitrate (umol/L)
T S T X S U Y. S

L

L 1 1 1 | | |
Oct17 Oct18 Oct19 Oct20 Oct21 Oct22 Oct23 Oct24 Oct25 Oct26

Sep Oct / Nov

-




Community Science
(OOl connected) PRI YRR T

 Example Black et al. (2024)

Bloom compression alongside
marine heatwaves contemporary with Sea Water Absolute Salinity (Tm)

the Oregon upwelling season 32 1 .

g D g B2 W\ VWWW
* More use of biogeochemical data T 1024 MWW
. 2 1022 ] W '

More use of subsurface, profiler = 77 A e s AN A e e '
data

* Ongoing work includes Andrew
Scherer (yesterday’s
presentation)

_20 :""'"‘'""flf'"""""""I"""“'"‘1"‘11‘1"''I"""'"""'fll""""""T'f“"''""T"""'ff"l"'ff"I L
2015 2016 2017 2018 2019 2020 2021 2022 2023
1D — 11D Up Season MHW  Datetime (UTC)
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https://doi.org/10.1002/lno.12757

Community Science
(external)

 Example Xu et al. (2024)

Subsurface acoustic ducts in the Northern
California current system

« Often glider, physical oceanographic
buoy data sometimes through GTS or
NDBC without acknowledgement

* Include model/data comparisons

« Some external users of biogeochemical
data (e.g., Zhu 2024)
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https://doi.org/10.1121/10.0024146

OBSERVATORIES

OCEAN
INITIATIVE

COI

ions?

Quest



	Slide Number 1
	Outline
	The EA Team                                     13 FTE
	Endurance Array Turn Cruises
	Endurance Array platform status
	Slide Number 6
	Slide Number 7
	Endurance Array Glider Coverage
	Endurance Array CSPP Deployment Summary
	PyCO2SYS for QC Assessments
	Deep SeapHOx V2
	Pro-Oceanus CO2-Pro CV Testing
	Instrument Testing
	Gap-Filled Dissolved Oxygen at the Endurance Array Inshore Moorings
	Slide Number 15
	Community Science (OOI connected)
	Community Science (external)
	Slide Number 18

