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Aleutian Islands



Aleutian Island resources



Objectives

Use Vessel Monitoring System (VMS) data to 
delineate the footprint of commercial fishing by 
gear and target, initially focusing on trawling.

Examine overlap of commercial fishing activity by 
gear and target on Aleutian Island corals and 
sponges

Use these results to develop a risk assessment for 
corals and sponges in the Aleutian Islands



Where we do fish

Structure-forming
Invertebrates



Models for Corals and Sponges in the Aleutian Islands



Model Validation



Year Matching Method SubArea Tons PerMatched
2010 VMS_OBS_Intersect_Distinct AI 139,603 94.00%
2010 CV_StatArea AI 3,438 2.32%
2010 CP-Stat-Area AI 2,165 1.46%
2010 CP-Reporting Area AI 69 0.05%
2010 CV-Reporting Area AI 247 0.17%
2010 1.Avg_HS-RA-Tgt-WED-VesID-StFlg AI 1,563 1.05%
2010 2. Avg_HS-RA-Gr-Tgt-WED-St-Flg AI 826 0.56%
2010 3. Avg_HS-RA-Tgt-WED-StFlg AI 127 0.09%
2010 4. Avg_HS-RA-Gr-WED-St-Flg AI 170 0.11%
2010 5. Avg_HS-RA-Gr-Tgt-Yr-Mth-StFlg AI 176 0.12%
2010 6. Avg_HS-RA-Gr-Tgt-Yr-StFlg AI 136 0.09%

148,521 100.00%

Aleutian Islands Catch represented in the VMS-enabled Catch-in-Areas Database

Fisheries Observer Data



Gear/Target pairs

Non-pelagic Trawl
Atka mackerel
Pacific cod
Rockfish
Longline
Sablefish
Pacific cod
Pots
Pacific cod
Sablefish

VMS data to delineate the footprint 
of the fishery by gear and target  

Ping Rates
Trawl – 5 minutes
Longline/pot – 30 minutes



Kroosdma et al 2018, Amaroso et al 2018 

Use VMS data to delineate the footprint 
of the fishery by gear and target  

0.5° cells = 3,100 km2

0.01° cells = 1.23 km2

I have converted fishing 
events into 100m grids for 
this analysis.





Fishing Footprint by Gear/Target & SFI Models



Results (and caveats)

• These are still initial analyses

• SFI models are developed using AFSC survey data and are probability 
of presence (low/medium/high).  

• These figures represent overlap only

• The overlap accounts for 40,000+ trawl events between 2003 - 2019

• Doesn’t account for fishing that occurred before 2003



Preliminary Results – Corals

Trawl (all targets) Percent overlap of modeled coral 
habitat with trawling footprint

Probability of Corals AI EAI CAI WAI

Low 12% 14% 9% 11%

Medium 18% 27% 13 13%

High 9% 4% 11% 19%



Preliminary Results – Sponges

Trawl (all targets) Percent overlap of modeled sponge 
habitat with trawling footprint

Probability of Sponges AI EAI CAI WAI

Low 11% 16% 9% 16%

Medium 15% 19% 12% 13%

High 8% 6% 12% 12%



Preliminary Results – Primnoa

Trawl (all targets) Percent overlap of modeled primnoa
habitat with trawling footprint

Probability of Primnoa AI EAI CAI WAI

Low 12% 16% 8% 11%

Medium 17% 22% 13% 18%

High 9% 4% 11% 20%



Preliminary Results – Stylaster

Trawl (all targets) Percent overlap of modeled stylaster
habitat with trawling footprint

Probability of Stylaster AI EAI CAI WAI

Low 14% 16% 11% 12%

Medium 15% 25% 13% 10%

High 8% 6% 6% 19%



Preliminary Results – by Target

Target NMFS Area
Coral Presence 

Probability Sponge Presence Probability
Primnoa Presence 

Probability
Stylaster Presence 

Probability

low medium high low medium high low medium high low medium high

All Trawl

AI 12% 18% 9% 11% 15% 8% 12% 17% 9% 14% 15% 8%
EAI 14% 27% 4% 16% 19% 6% 16% 22% 4% 16% 25% 5%
CAI 8% 13% 11% 9% 12% 15% 8% 13% 11% 11% 13% 6%
WAI 11% 13% 19% 16% 13% 12% 11% 18% 19% 12% 10% 18%

Atka mackerel

AI 3% 7% 5% 5% 6% 4% 2% 7% 5% 2% 6% 9%
EAI 3% 10% 1% 7% 5% 1% 4% 7% 1% 4% 7% 2%
CAI 3% 6% 8% 2% 6% 11% 3% 6% 7% 4% 7% 4%
WAI 1% 5% 11% 3% 7% 6% 2% 11% 12% 1% 5% 11%

Pacific cod

AI 9% 10% 1% 10% 8% 2% 9% 10% 1% 13% 7% 1%
EAI 11% 17% 2% 11% 12% 2% 11% 15% 1% 13% 16% 1%
CAI 6% 6% 2% 5% 5% 4% 6% 7% 1% 6% 6% 1%
WAI 9% 8% 1% 12% 5% 1% 9% 1% 1% 10% 2% 1%

Rockfish

AI 3% 7% 6% 5% 6% 6% 3% 6% 5% 3% 7% 7%
EAI 4% 7% 1% 5% 5% 1% 5% 6% 1% 3% 6% 3%
CAI 4% 7% 8% 2% 6% 9% 2% 5% 7% 5% 7% 4%
WAI 3% 7% 17% 4% 17% 17% 3% 15% 14% 2% 8% 17%

HAL Sablefish

AI 2% 2% 1% 1% 1% 2% 1% 2% 1% 1% 2% 1%
EAI 3% 1% 1% 1% 1% 1% 3% 1% 1% 2% 2% 1%
CAI 2% 3% 1% 1% 2% 4% 1% 2% 2% 2% 2% 2%
WAI 1% 1% 1% 1% 1% 2% 1% 3% 2% 1% 1% 2%

Terrestrial habitat fragmentation examples?



What are the factors 
mitigating fishing effects 
on corals and sponges?



Management Amendment 80 (BSAI FMP), 
implemented in 2008, 
allocates BSAI yellowfin sole, 
flathead sole, rock sole, Atka 
mackerel, and Aleutian 
Islands Pacific ocean perch 
to the head and gut trawl 
catcher processor sector, 
and allows qualified vessels 
to form cooperatives.



Non-pelagic Trawl Closures



What does modern trawling look like?

“Bottom trawling is a widespread industrial fishing 
practice that involves dragging heavy nets, large metal 
doors and chains over the seafloor to catch fish.”



New vessels, 
lighter materials, 
fuel efficiency and 
gear design



Net Mensuration Technology



Highly-aggregated trawl fishing (high-CPUE)

Less than 20% of open area 
has been fished since 2003 



Where do we go from here?

VALIDATION OF MODELS BETTER ESTIMATES OF LONGLINE 
AND POT INTERACTIONS

RISK ASSESSMENT



Fishing Effects model output

Validating models



Validating models



Demersal longline gear is considered to exert two types of 
interactions with the benthos, with overlapping swept areas: 
1) line shearing interactions and 2) hooking interactions. The 
swept area of both of these interactions is strongly 
dependent on the manner in which lines move on the 
seafloor during a fishing event and analyses suggested that 
longlines are very likely to move across the seafloor in both 
longitudinal and lateral directions during their retrieval (an 
average of 6.2 m lateral movement).



The mean estimated bottom-contact 
area for a 54-inch trap was  53m2 (95% 
CI = 40–65m2), which is nearly 36 
times the static trap footprint of 
1.47m2 (i.e., the bottom area of the 
trap). Variability in the estimated drag 
times and drag lengths dominated 
bottom area calculations compared 
with less variable haul speeds and drag 
widths (Fig. 10).



Risk Assessment 



Summary
• Objective of project has been to evaluate the overlap of fishing activity with structure-

forming invertebrates

• Trawling is highly aggregated in the Aleutian Islands

• Pattern of overlap with “high” likelihood of coral/sponge presence was similar across 
groups for EAI, CAI, and WAI at  ~5%, 10%, and 20%. Highest overlap with SFI is in WAI

• Multiple reasons for  “lower than expected” overlap

• Independent validation of models, assessing other gear types, and risk assessment 

Thank you … Chris Rooper, Matt Eagleton, Scott Smeltz & the APU FAST lab, and of course 
Tom & Heather!
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