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Innovative Technologies for
Arctic Exploration —

Lead the development and deployment of innovative technologies in the
harsh and extreme environment of the Arctic.

Cross et al., 2015. Innovative technology development for Arctic exploration. In Oceans’ 15 MTS/IEEE.
Calvin.W.Mordy@noaa.gov, Christian.meinig@noaa.gov, Jessica.Cross@noaa.gov




Saildrone: unmanned, wind- and solar-powered sailing vehicle
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Saildrone

Improving our Observational Infrastructure

SAILDRONE GEN 4 SPECIFICATIONS AND SENSOR SUITE

Atmospheric Measurements

Wind Speed
Anemometer @ +4.5m
Gill Windmaster 3D ultrasonic 20H

Wind Direction
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Sunshine Pyranometer @ +2.2m
Delta-T Devices SPN1

Sunlight
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Pyranometer @ +2.2m
Eppley PSP & PIR

Meteorological Probe @ +2.2m
Rotronic HC2 - 53 with rad shield

Humidity
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Digital Barometer ® +0.2m

Air Pressure Vaisala BAROCAP PTB210
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——Oceanic Surface Measurements

Dual GPS & IMU
Vectornav / KVH
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(Wave Height & Period
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( Magnetic Field

CO2 System @ +0.3m
PMEL ASVCO:

Magnetometer @ Om
Barrington MAG 648

SST IR Pyrometer @ +2.2m
Heitronics KT15 11
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Length: 7m

Height: 4.6m above water line
Depth: 2m

Weight: 545kg fully loaded

Speed: Transit ~ 3 Kt, Max ~ 8 Kt
Payload Power: 30w Steady state
Payload Capacity: 100 kg

Max deployed duration; 12 months
Longest voyage: 16,100 km
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Ocean Currents

Chla

CDOM Concentration

Red Backscatter

Dissolved Oxygen
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Water Temperature

Salinity

Marine Mammal Presence HE’

Fish Biomass
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Oceanic Sub-Surface Measurements—

ADCP @ -0.2m
Teledyne RDI Workhorse 300 kHz

Fluorometer @ -0.2m
Sea-bird Scientific WET labs
Eco Triplet

Oxygen Optode @ -0.5m
Aanderaa 4831

CO2 System @ -0.5m

PMEL ASVCO:

Sea-Bird Scientific SBE Prawler
Honeywell Durafet

Thermosalinograph @ -0.5m
Teledyne RDI Citadel TS-NH

Passive Acoustic Recorder
Greenridge Sciences Inc.
Acousonde

WBAT @ -2.5m
SIMRAD EK 80

Norbit iWBMS
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Northern fur seal demography
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Annual Cycle

Demography reflects winter and summer conditions
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Summer foraging behavior
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Northern fur seal Conservation Plan:

1. Improve knowledge of the numerical and functional relationships
between fur seals, fisheries, and fish resources.
2. Conduct oceanographic and fishery surveys based on fur seal

habitat use.

Walleye pollock
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Saildrone Missions 2016 & 2017

To help understand how changes in the ocean are
affecting weather and climate, and to monitor whales,
fish, and fur seals in the Bering Sea.

1. Engineer, test and develop oceanographic sensors and sampling
schemes. Collect near real-time oceanographic data.

2. Test and deploy a low-power echosounder to expand AFSC’s
bottom and mid-water trawl surveys for walleye pollock.

3. Test autonomous passive acoustic recorder to document the
presence of marine mammals, specifically the North Pacific right
whale.

4. Map vertical and horizontal distribution of walleye pollock to
examine fine-scale relationships between prey availability and
northern fur seal foraging behavior.
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2016 Research 2017 Research

2 Saildrones Bering Sea 1 Saildrone Bering Sea, 2 Arctic
« 103 day mission e 76 day mission
* 11,971 km covered (total) * 42,911 km covered (total), ~14,000 kmin
«  Launch: 23 May Bering
«  Recovery: 3 Sept * Launch: 17 July
« 65 sampling days in core fur seal area *  Recovery: 29 Sept

» 36 sampling days in core fur seal area
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2016 Research 2017 Research
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2 Saildrones Bering Sea 1 Saildrone Bering Sea, 2 Arctic
« 103 day mission e 76 day mission
* 11,971 km covered (total) * 42,911 km covered (total), ~14,000 kmin
«  Launch: 23 May Bering
*  Recovery: 3 Sept « Launch: 17 July
« 65 sampling days in core fur seal area *  Recovery: 29 Sept
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Fish acoustics

« Map pollock abundance and
depth distribution in the core fur
seal foraging area

e Backscatter classified as shallow,
age-0 and deeper, adult pollock
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Northing (km)

Walleye pollock backscatter (2016)
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All fur seals
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12 fur seals: similar relationship with 4 fur seals: positive relationship
age-0 pollock with adult backscatter
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Differences in fur seal dive behavior

B  Mean dive depth decreased s T ﬁ!ll"! !-. -
* Dives to the mixed-layer depth . 2 &
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* Wiggles increased : ‘
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 Mean dive depth increased
* Dives per hour decreased
* Wiggles decreased
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Focal follows

« Tested ability of Saildrone to
conduct remote-focal follows

* Prey availability and
oceanographic conditions while
following tracked fur seals

* Followed foraging path for ~2
days (2016: 2, 2017: 4)

* In 2017 focal follows
concentrated on camera
equipped seals
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Small pollock (video)

A9Sep17 @A:15:88.373
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Large pollock (video)
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Fur seal research summary

« Saildrones successfully mapped fur seals prey landscape during the
important breeding period

« Simultaneous tracking of fur seals used to examine how fur seals respond
to variation in prey resources |

« Ultimate goal is to link behaviora
reproductive success

anges with measures of foraging and




Next steps: continue multi-division collaborations

Integrate results with historic data, demograp

ecosystem models for the Bering Sea

» 863 fur seals tracked, >1.5 million
hourly locations, > 4 million dives of all
age/sex classes

» Annual assessments of walleye

pollock- bottom trawl, mid-water

acoustic trawl, Saildrone, and age-0
pollock surveys

Integrate with AFSC'’s ecosystem

models - FEAST- Forage Euphausiids

Abundance in Space and Time,
CEATTLE- Climate Enhanced, Age-
based model with Temperature-
specific Trophic Linkages and
Energetics
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QUESTIONS? Funding and support

JISAO

More information at:
https://www.afsc.noaa.gov/Science_blog/FurSeals_2016_main.htm

https://www.pmel.noaa.gov/itae/follow-saildrone-2017
Mordy, C.W., et al. 2017. Advances in ecosystem research: Saildrone

surveys of oceanography, fish, and marine mammals in the Bering Sea.
Oceanography 30(2), https://doi.org/10.5670/oceanog.2017.230.
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