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Background

• Acoustic tags have 
been used in Alaska to 
assess crab movement 
• Long et al. – Kodiak 

RKC ghost fishing
• active divers

• Zacher et al. – Bristol 
Bay RKC tracking
• active saildrone

• Nault et al. – Kodiak 
Tanner double tag
• passive moorings

BBRKC Saildrone Kodiak Fixed Receivers



Background
• Autonomous underwater 

vehicles (gliders) increasingly 
used and efficient
• UAF-CFOS ART Lab Fleet

• Oceanographic monitoring 

• AOOS funding / data support

• 2-4 month deployments

• New externally mounted 
acoustic receivers
• Cypher et al. in press – Prince 

William Sound Herring Project

• Opportunistic marine mammal 
and salmon studies



Objectives

1) Provide proof of concept

2) Conduct signal range tests

3) Assess potential signal interference 

4) Determine crab position and 

movements

5) Develop a collaborative team



Methods
• DFG-funded 20-day deployment

• Study site – Marmot Bay 
• Extensive preplanning

• Protected, relatively low traffic deep 
fjord

• Slocum G3 Glider – ‘Shackleton’
• Buoyancy-driven propulsion w/ GPS, 

internal oceanographic bay, and 
external Vemco VR2C acoustic receiver

• Remotely operated by ART-Lab Pilots

• Speed ~ 15 cm/sec (< 0.5 knot)

• Surface communications and data 
uplink every 2 hrs.

Current and Tides

Marine Traffic

Semi-diurnal Diurnal

Annual Traffic Density

(marinetraffic.com)



Methods
• Objective 2 – Range test

• Fixed benthic moorings 
• N = 5 w/ 2 tag types each

• Repeated sampling 

• Objective 3 – Signal 
interference?
• Vemco Acoustic Tags

• 2 types (V9s & V13s)
• 3 signal delays 

• Ave. ‘ping’ rate: 90s, 140s, 280s

• Objective 4 – Track Tanner crab
• Tanner crab (N = 35 w/ V9 tags)

• Adult males 
• Released near 3 mooring sites



Methods

• 20+ traversing transects
• ~ 10km per 12 hrs.

• Weekly Plan
• Mooring flights

• Expanded area

• Edges and crabs

• All 40 tags recaptured
• Pings per tag = 84 to 406

5 km



Methods

• Flight Control
• UAF 

• Active piloting

• Real-time mapping

• ADFG
• Piloting planning

• Emergency response

• AOOS 
• Post-survey 

• Visualizations

• Data archiving

https://portal.aoos.org/#platform/dc943eb0-5a69-5e86-a19e-6c0a81fbe110/v2?c=rainbow&interp=knnwr&pid=34&tab=glider


Results
• Objective 2 – Range Test

• Moorings only

• Range ~ 1000 m



Results
• Objective 2 – Range Test

• Moorings only

• Range ~ 1000 m

• Tag Detection Efficiency
• Distance - line of sight

• 200m distance bins

• V13L < V9Hs 
• ANOVA, p<0.001

• V9H-140 = V9H-280
• ANOVA, p=0.46

V13L – 90 s 
V9H – 140 s 
V9H – 280 s

Acoustic Tags 
(Ave Ping Delay, s)



Results

• Objective 2 – Range Test
• Moorings only

• Range ~ 1000 m

• Tag Detection Efficiency
• Combined V9H tags

• > 60 % out to 1000 m

• Objective 3 – Interference
• Unknown, but appears to 

be limited impact



Results

• Objective 4 – Track 
Tanner Crab
• Crab only

• Range still ~ 1000 m

• Maximum Crab ~ 4000 m



Results
• Objective 4 – Track 

Tanner Crab

• Preliminary Movement
• Maximum Crab ~ 3000 m

• Mean crab position was 
estimated for each glider 
transect with two or more 
tag detections 

• Non-weighted error
• Precision vs Accuracy

3000 m

2000 m

1000 m

Mean Crab
Position After 20 Days

N
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Results

• Oceanography
• Real-time 

subset data
• Full data after 

recovery 
• Descriptive / 

quantitative  
use of env. 
data being 
explored

• Additional 
instruments?
• E.g. pH, PAR, 

etc. 



Conclusions

• Preliminary assessment

• Successfully recaptured all tagged 
crabs, multiple times, with glider 
acoustic receiver.

• Crab tracking and environmental 
data can be collected  
simultaneously.

• Short term movement of Tanners in 
deep fjords can be detected.

• Building upon existing research for 
analyses

Kodiak Daily Mirror article, June 21 2022



Piloting for the Future

• Crab declines and fisheries issues in the 
Bering Sea are of high importance in 
current research. 

• Gliders, along with other stationary and 
mobile platforms, can be deployed in 
tandem for increased recapture over 
space and time. 

• Acoustic tags can also have variable 
sizes, ping rates, and battery life. Allows 
for simultaneous study across: 
• crab species, 
• size/age classes, and 
• monitoring time (question or molting)

A proposed annual oceanographic glider transect for the 

Bering Sea Shelf. (S. Danielson and H. Statscewich)
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