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Aleutian Island resources

@ Alaska Seafood 2008
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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
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Where we do fish

Structure-forming
Invertebrates
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A Opento Botiom Trawing.

Aroas shown in yollow aro closed to bottom trawling (279,114 n’)
Aroas shown in green are open to bottom trawling (12,423 nm®)
Areas shown in red are closed to all bottom contact fishing gear (110 nm’)

Areas shown in purple are closed to mobile bottom contact fishing gear (5,286 nm)
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Models for Corals and Sponges in the Aleutian Islands

Predictive models of coral and sponge distribution,
abundance and diversity in bottom trawl surveys of

the Aleutian Islands, Alaska

Christopher N. Rooper!*, Mark Zimmermann', Megan M. Prescott?,
Albert J. Hermann®

!Alaska Fisheries Science Center, RACE Division, 7600 Sand Point Way NE, Bldg. 4, Seattle, Washington 98115, USA
20cean Associates Inc., 4007 N. Abington St., Arlington, Virginia 22207, USA
%Pacific Marine Environmental Lahoratory, 7600 Sand Point Way NE, Bldg. 3, Seattle, Washington 98115, USA

Response With/ Model Modeled data (1991-2011) Test data (2012)
variable without Deviance edf AUC AUC
(presence location explained (%) (95% CI) (95% CI)
or absence)
Upright sponge With s(long,lat)+s(max_tide)+s(depth) 8 27.9;2.6;1.4;2.4,;27 0.73 0.67
+s(temp)+s(aspect) (0.71-0.74) (0.61-0.73)
Without  s(max_tide)+s(depth)+s(temp) 4 2.2;28;1.7,2.8 0.62
+s(aspect) (0.60-0.64)
Coral With s(long,lat)+s(max_tide)+s(color) 16 27.2;2.9;2.3; 1.6 0.75 0.74
+s(slope) (0.74-0.77) (0.69-0.79)
Without  s(max_tide)+s(color)+s(slope) 6 2.8;3.0; 1.0 0.66
(0.64-0.68)
Primnoidae With s(long,lat)+s(max_tide)+s(color) 18 27.2;2.8;2.6 0.77 0.76
(0.76-0.79) (0.72-0.81)
Without  s(max_tide)+s(color) 6 2.6;29 0.66
(0.64-0.68)
Stylasteridae With s(long lat)+s(max_tide) 19 25.1;2.5;2.9; 2.6 0.80 0.78
+s(mean_current)+s(aspect) (0.78-0.82) (0.73-0.83)
Without  s(max_tide)+s(mean_current) 8 2.8;2.9; 2.7 0.68
+s(aspect) (0.66-0.71)
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Fisheries Observer Data
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@ NOAA FISHERIES = ALASKA REGIONAL OFFICE

HATIONAL OCEAMIC AND ATMOSPHERIC ADKMINISTRATION * Catcher Processors

Full Coverage

e

* Motherships

Partial Coverage (% covered)

Electronically Monitored (30%)
Tender trawl (27%)

Trawl (24%)

Hook and line (18%)

Pot (15%)

Tender pot (16%)

Exempted Catcher Processors

ONLINE SERVICES FISHERIES PROTECTED RESOURCES HABITAT NEWS GRANTS ABOUTUS

g

T ?"‘.- l:.

North Pacific Groundfish and Halibut Fisheries Observer Program No Coverage

e * Fixed Gear < 40 ft
In 2013, NMFS made imporiant changes to the Morth Pacific Observer Program (Obsarver Program). We changed how obsarvers are deployed, how observer coverag lig G 40 ft
.
processans that must have some or all of their operations observed. These changes increase the statistical reliability of data collected by the program, address costine 1g Geéar <
expand observer coverage to previously unobserved fisheries. These changes are necessary to successfully manage our Alaskan fishery resources. * Fixed Gear Electronic Monitored Vessels

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

Matching Method PerMatched

PP vMS_OBS_Intersect_Distinct Al 139,603 94.00%

IETITIN cv_statArea Al 3,438 2.32%
CP-Stat-Area Al 2,165 1.46%
m CP-Reporting Area Al 69 0.05%
CV-Reporting Area Al 247 0.17%
1.Avg_HS-RA-Tgt-WED-VesID-StFlg Al 1,563 1.05%
2. Avg_HS-RA-Gr-Tgt-WED-St-Flg Al 826 0.56%
3. Avg_HS-RA-Tgt-WED-StFlg Al 127 0.09%
4. Avg_HS-RA-Gr-WED-St-Flg Al 170 0.11%
BTN 5. Avg_HS-RA-Gr-Tgt-Yr-Mth-StFlg Al 176 0.12%
VT 6. Avg_HS-RA-Gr-Tgt-Yr-StFlg Al 136 0.09%
_ 148,521 100.00%



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

25% bottom contact
G '-E~ T ——

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

—— RACE survey trawls

CIA VMS Trip Target
—— atka mackerel

Gear/Target pairs

Nom
Fishery V,;TOS:I Area Gear Target Width Non-pelagic Trawl
(m) Atka mackerel
[ Al Pcod Bottom Trawl cV Al NPT C 90 | Pacific cod
" Rockfish
Al Atka and Rockfish cp Al NPT A 100 ﬁ .
Bottom Trawl Longline
BSAI Pcod Pot BSAI  POT C 56 Sablefish
. Pacific cod
BSAI Sablefish Pot BSAI  POT S 56
Pots
BSAI Pcod Longline BSAI  HAL C 2 Pacific cod
[ BSAI Sablefish Longline BSAI  HAL S 2 | Sablefish

BSAI Halibut longline BSAI  HAL I



A 0.5° cells: footprint = 48% B 0.01° cells: footprint = 9%

Kroosdma et al 2018, Amaroso et al 2018

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

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

0.5° cells = 3,100 km?
0.01° cells = 1.23 km?

Percent Disturbed Habitat "
| Cumulative - Dec 2016 TS
0%-1%

1.1% - 2%
P 2.1% - 5% o
B 5.1% - 10%
B 10.1% - 25%
B 25.1% - 40%

MMMMM




Trip Target

Pacific cod

Atka mackerel
Rockfish spp

AI Trawl polygons

16 Miles
1 |




Fishing Footprint by Gear/Target & SFl Models

-
Coral Prob of Presence

7 0.931156

B 0.00397383

NPT Primary Target
I”~7] Pacific cod

Atka mackerel

/ Rockfish spp 4
\IZ] Open to Non-pelagic Trawling | |

12 Miles
]
1




s (and caveats)
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Trawl (all targets)
Probability of Corals
Low
Medium

High

Preliminary Results — Corals

Percent overlap of modeled coral

habitat with trawling footprint

Al EAI CAl WAI
12% 14% 9% 11%
18% 27% 13 13%

9% 4% 11%

4 ‘
Coral Prob of Presence

/ Atka mackerel
' Rockfish spp
k:I Open to Non-pelagic Trawling

7 0.931156

- 0.00397383
NPT Primary Target
2 Pacific cod

T o

12 Miles
]




Preliminary Results — Sponges

Percent overlap of modeled sponge

Trawl (all targets) habitat with trawling footprint =

Probability of Sponges Al EAI CAl WAI

Low 11% 16% 9%
Medium 15% 19% 12%
High 8% 6% 12%

p
Sponge Prob of Presence

7 0.980178

B 0.140535

NPT Primary Target
~~4 Pacific cod
Atka mackerel
Rockfish spp
\I:l Open to Non-pelagic Trawling

T ‘,‘?\“L S




Preliminary Results — Primnoa

Percent overlap of modeled primnoa
habitat with trawling footprint

Trawl (all targets)

Probability of Primnoa Al EAI CAl WAI
Low 12% 16% 8% 11%

Medium 17% 22% 13% 18%

High 9% 4% 11% 20%

P
Primnoa Prob of Presence

0.895913

B 0.00341627

NPT Primary Target
Pacific cod
/ Atka mackerel
Rockfish spp
\I:I Open to Non-pelagic Trawling

12 Miles
' |
T 1
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Preliminary Results — Stylaster
A >
%‘,4%5"'0?00‘,;@

Percent overlap of modeled stylaster

Trawl (all targets)

habitat with trawling footprint
Probability of Stylaster Al EAI CAl WAI
Low 14% 16% 11% 12%
Medium 15% 25% 13% 10%
High 8% 6% 19%

Stylaster Prob of Presence
7 0.820586

. 0.000951333

NPT Primary Target

Pacific cod

Atka mackerel

Rockfish spp
[ Open to Non-pelagic Trawling




Preliminary Results — by Target

Coral Presence Primnoa Presence Stylaster Presence
Target NMFS Area Probability Sponge Presence Probabilit Probability Probability

low | medium || high low | medium |l high low | mediumfl high low | medium [\ high

Al 12% 18% 9% 11% 15% 8% 12% 17% 9% 14% 15% 8%

All Trawl EAI 14% 27% 4% 16% 19% 6% 16% 22% 4% 16% 25% 5%
CAl 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%

Al 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%

Atka mackerel

CAl 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%

Al 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%

Pacific cod

CAl 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%

Al 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%

Rockfish

CAl 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%

Al 2% 2% 1% 1% 1% 2% 1% 2% 1% 1% 2% 1%

HAL Sablefish EAI 3% 1% 1% 1% 1% 1% 3% 1% 1% 2% 2% 1%
CAl 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

Table 5 (confinued). Groundfish catches (metfric tons) in the Aleutian Islands. 1954-2018.

we bl ewiee

POP [T BS/SH  Dther  Atks  Other Tetal
Vesr  Complew/d  POP _Rockfish BE Rockfish  Rockfish  Rockfish  Mack Spedes/e  Skate  Sculpin Shark  Sguid Octopus (Al Species
1553 0
ig: Hote: Numbers don't induwde fish taken for research. g

af Amowtooth flounder included in Greenfand turbot

1837 catch statistics, 1950-68. o
1558 by Kamchatka flounder included in Arowtoath flounder o
1553 prine m 2011, o
1550 ¢/ Pock sole prior to 1981 and flathead sole arior to 1995 o
1581 are included in othar fizsfish catch statizsics. o
1582 200 & Includes POP. northemn, rougheye. shortraker, and 200
1963 20,500 sharpehin rockfish until 2004 21471
1sa4 20,300 e/ Octapus, scolpin, sharks, shates included in Other [ B8 32,652
o e = e
1507 e §/ Dsta through Movermber 2, 2018, Py 7t
1968 22,900 8,545 56,023
1569 38,800 3,088 44,008
1570 56,900 943 I0ETL BO,6ID
1571 1,800 2973 32,118
1872 33,200 5907 22447 79,717
1873 11,800 1712 apaa 34,006
1074 22,400 1377 97 40,340
1875 16,600 13326 8288 45,553
1576 14,000 13128 7.053 43, 265
1977

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.

2019 Catch / msy

1.2

1.0

0.8

08

0.4

0.2

0.0

Bering Sea and Aleutian Islands

Aleutian Islands Fishery Ecosystem Plan

December 2007

“Qur creation story tells us that we dropped
Srom the heavens above onto these islands that
stretch across the stormy seas like a lifeline.”

Overfishing : Overfishing

Overfished I Not overfished
1
L

Not overfishing : Not overfishing

Overfished s Not overfished
I
I

Mka‘l mackerel
\ "+ EBS Pcod +POP
Roug s mlh + Northern rekfsh
I -
|
! AK Plaicg . ehatka* Yellowfin Sole
: « EBS Pollock
]
' * RockSole
: G-turbot *4 Flathead Sole
; = Arrowtooth
. Al Pollack
. *
r T T T T 1
0.0 1.0 1.5 20 25 30
B 2020 /Bmsy

Figure 2. Summary of Bering Sea stock status next year (spawning biomass relative to Smy; horizontal

axis) and current year catch relative to fishing at Fusy (vertical axis) where Fore is taken to equal
Flsye,






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.”



nd accurate Codend rigging for better mesh opening.
n innovative new product from Hampidjan with integral loops
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g fishing gear much quicker and easier

New vessels,
lighter materials,
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gear design
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Improving fishing gear and methods to reduce
bycatch and effects on habitat




B Monitoring the behavior and

Reliable catch monitoring

WIRED TRAWL SONAR

Model TS-331A

Wirad tranemission of trawl data for efficiant
palagic and bottom trawling

ape of traw| gear
in relation with trawling speed. ocean current,
warp langths

Assessing the fish catch

Multi-window displays - scanned trawl mouth,
vertical sounding. data area
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Highly-aggregated trawl fishing (high-CPUE)

-~
Non-pelagic Trawl
Primary Target
Pacific cod
Atka mackerel
Rockfish spp
Closures
’—“2 3nm No Transit
E=] Closed to Pacific cod Trawling
Closed to Atka mackerel Trawling
I AI Coral Habitat Protection Area
Closed to Non-pelagic Trawling

[_1 Open to Non-pelagic Trawling

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

o 10 20 40 Miles
1 1 1 1 I 1 1 |




Where do we go from here?

VALIDATION OF MODELS BETTER ESTIMATES OF LONGLINE RISK ASSESSMENT
AND POT INTERACTIONS



Validating models

Hipy = H(Q —=1'y) + hep's |

Fishing Effects model output

H : habitat undisturbed from fishing
h: habitat disturbed from fishing
I’: monthly impact rate
p’: monthly recovery rate

Fishing Effects

Recovery Time (months)

Adjusted Swept Area (per month)




Non-pelagic Trawl
Primary Target
L4 Rockfish spp

® Al Drop Camera Locations
= AFSC Survey Trawls

Atka mackerel

Pacific cod




Appendix 4. An autonomous video camera system for
monitoring impacts to benthic habitats from demersal fishing gear,

including longlines.

Robert Kilpatrick, Graeme Ewing, Tim Lamb, Dirk Welstord and Andrew

Constable

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

DEEF-S24 FLOATS <
.

HYDROSTATIC RELEASE
PISTON

ELECTRONICS POD —___

STAINLESS STEEL
SWING ARM

ATTACHMENT PCINTS rd
FOR LOMGLINE 4

POLYPROPYLENE
CRASH FRAME

L
o

Figure Ay.x. Benthic Impacis Camera System (BICS) mounted in the longline crash
frame. The narrow cylindrical shape of the longline housing allows it to be deployed
through a narrow shooting window, the stainless steel swing arm on the lefi side is
attached to the longline and folds open after deployment (as shown). The floats keep
the unit upright and filming down the longline during fishing and retrieval.

average of 6.2 m lateral movement).

14:53:09

S:05: 00

Figure A4.4. Video stills from BICS deployments during simulated demersal longline
fishing showing interactions with the benthos in East Antarctica at 540 m (A) and at
7zo m (B). 5till A depicts the line settling in complex habitat. Still B shows a furrow
created by the longline in soft sediments as hauling commences.



Using autonomous video to estimate the bottom-contact area
of longline trap gear and presence-absence of sensitive

benthic habitat!
Beau Doherty, Samuel D.N. Johnson, and Sean P. Cox
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The mean estimated bottom-contact
area for a 54-inch trap was 53m? (95%
Cl = 40-65m2), which is nearly 36
times the static trap footprint of
1.47m?2 (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).



Ty SCOPING
s: fishery/subfishery Establish scope and context
V! Identify and document objectives
Hazard identification
I
lysis: most vulnerable wnit in
h component (species, habitat, Level l (SICA) .
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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, CAl, 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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