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Canada’ Three Oceans (C30) and the Distributed Biological 
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AMBON – a US Arctic Marine Biodiversity Observing Network 

What is AMBON? 
Marine biodiversity is a key component of ocean health. Monitoring 
and understanding marine biodiversity is essential for our ability to 
forecast and respond to changes . The goal of the new Arctic Marine 
Biodiversity Observing Network (AMBON) project is to demonstrate 
and build an operational marine biodiversity observing network  from 
microbes to whales, integrating  diversity  levels from genetic to 
organismal. AMBON field region is located on the Chukchi Sea 
continental shelf in the US Arctic as a region exposed to climatic 
changes and anthropogenic influences. AMBON has four main goals:  

1. To close current gaps in taxonomic and spatial coverage in 
biodiversity observations on the Chukchi shelf.  

2. To integrate and synthesize past and ongoing research programs 
on the US Arctic shelf into an Arctic biodiversity observation 
network with publicly accessible data. 

3. To demonstrate how a sustainable observing network could be 
developed for this and other regions and ecosystems. 

4. To link with international programs on the pan-Arctic  to global 
level.  
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What do we measure? 

Environment 
Hydrography    (synoptic measurements ,                   
                             link to long-term moorings) 
Chlorophyll a    (water column, sediment) 
Nutrients           (nitrate, ammonia, silicate, 
                             phosphate) 
Sediment           (grain size, organic content) 

Biodiversity 
Microbes – genetic analysis of water column and 
sediment microbes       
 
Phytoplankton – species composition  
 
Zooplankton – taxonomic analysis of all zooplankton 
groups    
 
Benthos – species identifications of infauna and  
epifauna and genetic identification of meiofauna       
 

Fish – demersal fish diversity 
 
Seabirds – observational data  
                    on all seabirds 

Marine mammals – observational data 
                                     on seals and whales                

Data management structure 
Data management through AOOS is an AMBON key component, 
providing essential compatible linkages to past and present 
programs and open data accessibility. 
Data are archived and publicly available through the Data Portal 
on the AOOS website. The Data Portal can then be linked to 
other national and international data bases.  

Fig. 1: Map of the study region, incl. major water mass 
distribution. 

AMBON 2015 field surveys 
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AMBON funding partners 

AMBON is a 5-year project with field work in years 2015-2017. The 
first year of field work was successfully completed during August 
2015 (Fig. 1).  Preliminary results show that areas in the northern 
study region with  high chlorophyll deposition to the seafloor (Fig. 
2a) coincide with regions of high benthic biomass (Fig. 2b) and 
abundance of benthic feeding marine mammals, predominantly 
walrus (Fig. 2c).  

Fig. 2: High sediment chlorophyll (mg/m2) (a), epibenthic biomass (log10 g wet 
weight km2) (b), and sightings of marine mammals (c) coincide in the northern 
study region 

http://ambon-us.org/ 

http://www.arcodiv.org/Fish/Sculpins/Myoxocephaluss_scorpius/Myoxocephalus_scorpius_800x376.jpg


AMBON 2015 Cruise: August-September 
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AMBON2015-Integrated water column chlorophyll a (left) and 
sediment chlorophyll a (right) 



CEO Location 
Red dots = AMBON stations 

NE Chukchi Ecosystem Observatory 
 

Consortium Partners 
• AOOS 
• NPRB 
• Olgoonik-Fairweather 
• U. Washington 
• U. Laval 
• U. Alaska Fairbanks 

 
& cruise support from 
       ARCTREX & AMBON 

Open Data Policy. We encourage new partners to leverage & employ the ongoing 
measurements. Activities funded through 2019 recovery. 

[Seth Danielson, UAF] 



Aerial Surveys of Arctic Marine Mammals (NOAA) 



CEO 2015-2016 Measurements: 
• Pressure, Temperature, Salinity 
• Significant Wave Height & Direction 
• Directional Wave Spectra 
• Ice Draft (level ice thickness & keels) 
• Passive acoustic recordings 
• Acoustic Backscatter: 38, 125, 200 & 455 KHz 
• Chlorophyll a fluorescence 
• Optical Backscatter, PAR 
• CDOM, NO3, DO 
• Webcam 

 
 

 
 
 
 

• 24-bottle Sediment Trap: 
– Chlorophyll a 
– Phytoplankton identification 
– Total particulate matter (dry weight) 
– Particulate organic carbon 
– Particulate nitrogen 
– Zooplankton species 
– Zooplankton fecal pellets 

 
 



Mooring 1: 
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Mooring 3: 
Ice Buoy 
 
Real-time data 
Through freeze-up 
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2015  CEO Deployments 



Primary funding agency: Bureau of Ocean Energy and Management (BOEM)  
 
Contracted through : 

Marine Arctic Ecosystem Study (MARES)  



Ecosystem Dynamics and Monitoring of the Beaufort 
Sea: An integrated-science approach 

• Conceptual Framework and 

Scientific Priorities 

• Physical Drivers 

• Ice/Atmosphere  

• Freshwater Inputs 

• Physical Oceanography  

• Chemical Oceanography 
• Biological Oceanography  
      and Benthos 
• Fish and Trophic Linkages 

• Marine Mammals 

• Community-based monitoring 

• Coupled Modeling 
 



Geographical setting of  MARES      
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Mooring component of MARES  
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Mooring arrays across the Beaufort shelf/slope  



 Cross-section view  
of the MARES array  



Mooring work to be done  
on a USCG buoy tender  
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Possible biophysical survey in early-summer 2016 on Healy   
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Science access during subsistence whaling: April-May and Sept-Oct periods 
-requires coastal community meetings starting fall prior to next year field season, contact 
AEWC, EWC, and new Waterways Committee; has input to US Clearance process 

[modified from S. Danielsen map 2015] 

Northern 
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NE Chukchi and 
Beaufort Sea 



R/V Mirai Arctic Ocean cruise in Sep.-Oct., 2015 

Map and tables of CTD (and XCTD/UCTD), moorings, and sediment trap locations around the Barrow Canyon 

R/V Mirai (JAMSTEC) 

- The Research Vessel Mirai (R/V Mirai) belonging to Japan Agency 
for Marine-Earth Science and Technology  (JAMSTEC) will conduct 
hydrographic, marine biogeochemical, and meteorological surveys in 
the Arctic Ocean from early September to early October.  
- The objective of this cruise is to quantify on-going changes in 
ocean, atmosphere, and ecosystem, which are related to the recent 
Arctic warming and sea ice reduction. 
- The observational activities consist of CTD/XCTD/UCTD, 
turbulence ocean microstructure measurements, drifting buoy 
deployments, optical measurements, water samplings, 
plankton net samplings, ship-board ocean current  and surface 
water monitorings, meteorological measurements and 
samplings, radiosondes, Doppler radar, sea bottom topography, 
gravity, and magnetic field measurements, and  mooring and 
sediment trap recoveries & deployments.  
- Estimated date when the R/V Mirai will arrive at the Barrow 
Canyon and work in the area is to be around 5-16 September.  

The geographical area of the intended work in the Arctic Ocean. We will 
pass through the Bering Strait into the Arctic on 3 September and from the 
Arctic on 3 October. Numbers represent the order of cruise tracks. Planned 
points of stationary observations are represented by blue dots. A detailed 
survey area of ocean eddies and current jets is indicated by a red square. 
Locations of moorings and sediment traps are represented by orange circles 
and yellow triangles, respectively. The stations and cruise tracks are subject 
to change due to weather, sea ice, and other conditions. 
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Moorings within and near DBO regions 
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