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Fisheries Resource Analysis and Monitoring
Division, NWFSC

Mission: provide the scientific basis for the management of U.S.
West Coast groundfish stocks and their ecosystems

Tools: , fishery monitoring,
biological investigations, and population models

Survey goal: provide data for assessment purposes on the
distribution and abundance of commercially important West Coast
groundfish, including changes in species composition, size and
age with geographic area and depth

Focus: steps for standardizing the West Coast Groundfish Trawl
Survey’s methods and gear in order to minimize differences in
sampling efficiency and maintain consistency across the range of
conditions encountered and over time



West Coast Groundfish Trawl Survey (WCGTS)

History: In 1998, the NWFSC assumed responsibility for the
WCGTS, extending two pre-existing surveys conducted by the
Alaska Fisheries Science Center (AFSC).

1977 - 2001 AFSC'’s triennial shelf (55 - 500 m) trawl survey using
chartered AK commercial trawlers (>110 ft)

1984 - 2001 AFSC’s West Coast slope (183 — 1280 m) trawl
survey using FRV Miller Freeman (>200 ft)

1998 - 2002: NWFSC annual slope (183 -1280 m) trawl survey
using smaller (< 93 ft) chartered West Coast (CA, OR, WA)
commercial fishing vessels

2003 - present: NWFSC survey expanded to cover shelf and
slope waters (55 - 1280 m) from US-Can to US-Mexican borders



WCGTS Methods

Annually charter 4 West Coast fishing vessels, 3 scientists, 3 crew
2 passes down the coast (N to S) each with 1 pair of vessels
47 fishing days-at-sea per vessel (May - Oct)

Standardized fishing gear: four-panel Aberdeen 85/104’ bottom
trawl equipped with net mensuration gear

Wireless back deck with electronic scales, fish meter boards, bar
code scanner, with trawl and catch data input via FSCS and
customized software

Target tow speed 2.2 kt; target duration 15 minutes
Fish during daylight hours

4-6 tows per day

Catch sorted to species and weighed
Selected species sexed, measured
Collect stomachs and age structures =
Average catch 300 kg/tow |
(range <1 to 18,000 kg/tow)
Special projects undertaken




Standardized Design: Stratified-Random
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= US Canadian border to
US Mexican border

=Survey area sub-divided
into >12,000 equally sized
cells (1.5 X 2.0 nm)

» Each of 4 charter vessels
randomly assigned a set of
190 cells, secondary and
tertiary cells also assigned
(not shown)

= 2 geographic strata: 80%
N of Pt. Conception, 20% S

= 3 depth strata (55-183 m,
183-549 m; 550-1,280 m)

= Minimum 30 tows/strata




Standardized Trawl Search and Selection
Procedure

= Search within a
randomly selected,
previously specified cell

= Search within a
specified depth range

= Limit search for
trawlable ground 1-hr
per cell

= If no trawlable site
found within 1-hr, move
to secondary cell and
repeat 1-hr search

» Repeat at tertiary
site if needed
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Standardized Survey Operations

Developed detailed
operations manual

Improved fishing
gear specifications

Compiled equipment
and gear checklists
Initiated side-by-side
warp marking

Net as research tool




Warp Standardization and Measurement
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«Cables are marked at 25 fm
Increments by scientists working
together with gear personnel

Each wire is measured and marked

prior to each deployment and after any

significant hang-up

Wires are removed and measured at
end of charter

* At start of survey, NWFSC provides
each vessel with paired 5/8” steel core
cables, 2,288 m (1,250 fathoms) in
length to ensure consistent warp
diameter and composition

« Warps are run through a series of
blocks and measured side-by-side as
they are spooled onto the vessel's
winches




Cumulative Differences between Port and Starboard
Warps at the End of Each Charter by Year and Vessel

|Ideal: Markings provide real
time verification of release of
equal warp length from both
winches while setting a tow
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Detailed diagrams and
checklists for construction,
certification and repair of
nets, footropes, framing
lines, rigging, fishing lines,
doors



NWFEFSC Net Standardization
»Detalled net, rigging and gear diagrams completed in 2003,
upgraded in 2005
*Nets built, stored and repaired at commercial net facility

* Nets and all components (netting, head rope, bolsh line,
fishing line, breast line and ribline) built to exact standard and
individually identified

= All nets examined, repaired and certified prior to each use:
scientists work with net shed personnel

» Each vessel supplied with 2 nets prior to start of charter

* If net and footrope in perfect condition, it takes ~8-hr for two
people to measure, check and count all portions of the net
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Simrad ITI System Used to Monitor
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Simrad ITI system integrates data
streams of net width, net height, trawl
position, depth of head rope, distance
to sea floor, temperature, distance
fished, net configuration



Net Mensuration and Traw|
Performance Monitoring

Sensors supplied by NWFSC.:

» Dual/triple beam transducers
mounted on vessel hull (through
hull design)

= GPS and gyroscope for vessel
position and heading

= Simrad sensors mounted on net

= Bottom contact sensors mounted
on footrope (port and starboard)
to monitor bottom contact, net
touch down and lift off

= Seabird sensor mounted on head
rope: temperature, depth, salinity,
dissolved oxygen




Software and Data Logging System E
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Customized Software

TowLogger - input
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Integrator - visualize
DataSquirrel - compile
SurveyEdit - edit

SurveyAnalyzer -
analyze




TowLogger — Used to log operations and
environmental data during bottom trawling
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Integrator — Used to visualize sensor data collected during

the trawl operation, and assess tow guality and success

EZI FRAM Integrator 2007 build 7.9.10.0
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FRAM DataSquirrel 2007 build 7.9.11.0  Logeed in as patp on framdev
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SurveyEdit — Used to review and edit data while at sea;
Includes multiple validation steps for error checking

Tow Detail | Personnel | Trawl I

Summary |Ei|:|l'rt Catch | Species

Tatal Catch \Wweight (KG)
Total Species

Total Baskets

Quanity Lengthed
Quantity Weighed

Quantity Aged

Tow Detail | Personnel | Tra

Summary | Split Catch  Specie

-5PPROJ O
Sablefish - PRIORITY 1-5P 0

Waypoints | Equipment | Observations | Performance |

Validation Status |

Summary page - displays tow
summary information: total
catch weight, total baskets,
number of individual fish
measured, weighed and with
age samples taken.

Species page - displays species
summary information: basket,
individual fish, and special
sample data are all accessed
from this page by clicking on the
plus sign next to the species
code. Links to the basket,
individual fish, and special
sample data are displayed after
expanding the plus sign.



SurveyAnalyzer — Used for post-mission data processing

LR i L L = Wi L - -

Step 1: load sensor data into
database

Step 2: visualize graphically,
determine net touchdown and
liftoff times, as well as point
estimates for depth, temperature,
wingspread, net height and vessel
speed

Critical Times: start haul,

doors at surface, end haul

Step 3: process data to determine
track lines (vessel and net) and
distances (tow, lift-off-lag and
total)




Summary: Net Mensuration Data
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Frequency (%)

Summary: Net Mensuration Data
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Net Mensuration Data: summary by vessel

@ vessel 1

vessel 2
o vessel 3
o vessel 4

Net Height (m)
Duration (hr)
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Net Mensuration Data: relationships between
measurements

Net Width vs Height Scope vs Depth
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New 1n 2007

 Intercalibrated Simrad P44 and Wingepread
ITI net mensuration systems S PT—

 Deployed seabird SBE19+ with
dissolved oxygen and salinity
sensors on net and vertical casts EETETEEEE

® R MYoung Anemometer tested —_— Headrope to Bottom Wingspread

Station B o ) Station B
coueas.

o

wind speed and direction

e Depth Sounder data added to
integrator display

o Surface temperature continuously

8:16 8:19 8:23 8:26 8:30 8:33 8:37

recorded
* Real time ship and net track lines , '
added to integrator

* TeSted panasonlc tougthOk 6:18 .6:21 6:24 6:27 6:30 6:33 6:39 6:16 6:19 6:22 6:25 6:28 6:31 6:35 6:38 .
tablet

Also: corals, seabirds, stomachs, marine debris and genetic sampling added 2006-07



Planned in 2008

Collect wind data
Routinely sample DO
Routinely sample salinity'
Switch to Pl44 system
Test tilt-roll-pitch sensor
Test tilt sensor on doors

Evaluate: stationary computer screens with bright,
high power screens versus mobile, dynamic work
station with low brightness







