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Some things about West Coast Groundfish Bottom Trawl
Survey....

« What we do
(program Overview)

* How We Do It
(Innovation and Efficiencies)

* Why the “How” Matters
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What We Do
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What We Do: Overview

Vancouver
0

West Coast Trawl Survey from Canada to Mexico L ~J

» 4 chartered small West Coast fishing vessels (65 -5 [P - [,
2 passes (N to S) down coast (May - Jul; Aug —Oct.)
« Sample depths 55 — 1280 meters poriead
« Target 750 stations per year

o Started in its current form in 2003

Objectives:

» Provide and maintain spatial time series biomass
estimates for 90+Fisheries Management Plan Nevada
(FMP) species Sacramento

«  Primary source of fisheries independent data ffw

« Sample biological and oceanographic data et

» Determine sea bottom type and untrawlable habitat A

Los Angeles
09

Since 2003, the survey team has sampled
more than 2.6 million kilograms of fish and SanDiego
invertebrates

Mexicali™

Baja
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Typical Survey Year

(Estimates based on historical collections)

Sampling days 192
Number of stations allocated 752
Distinct species encountered 635
Number of stomachs 800
Number of Ovary samples 850
Number of otoliths 23,000
Individual weights 26,000
Individual sex/length 106,000
Other Samples: fin clips, tissues, etc. 1,500

Total Weight of Catch 220,000 kg

i
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West Coast Groundfish Bottom Trawl Survey
What We Do How We Do It

Annual 6 month (May-
October) survey

3 Scientists per boat
Convert commercial
fishing boats into
research vessels

Utilize technological
innovations to maximize
efficiencies

Conduct Annual Trawl Survey From Canada
to Mexico to:

« Prepare and maintain spatial
groundfish time series biomass

indices from CPUE

collect associated biological and
oceanographic data

determine sea bottom type and
untrawlable habitat

Why the “How” Matters l'
« Safety - Data Utilization

- Data Quality - Speed
« Data Volume « Efficiency
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Small Vessels — Three Scientists
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How We Do It;
Innovation & Efficiencies



FRAM Survey Sampling Infrastructure Timeline

To 1997 1998 - 2002 2003 - 2014 2015 - 2016 Future

Implement
Python
Based coded Data-

Data Scantrol C coded based

Loggin
L FM Board software prc_>gramd
' and Ismte an

Electronic Implement
logging in Wireless
the backdeck and

Paper
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Customized Software G

Vessat 0 Excolibun ProjectCote 3 Slage andShell Conbinstion Survey  Survey Your 2007

4Tt s Oty

- and fish.data into

To 1997

1998 - 2002 2015 - 2016

Electronic Implement \mplement
logging in

b

scape o) 175
Surfoce Yemp (9] 525 | A

Print | New Towl

3 VWA fntegsater 2007 bud 79 10 0
e o

AGE SAMPLE REQUIRED
USE BARCODE SCANNER
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s _ CTD download ahd
analysis

Galley

192.254.253.3

192.254.253.2

Rugged IP67 Pan
Toughbook Deck Compt

Computing

Comm Box:

IP: 192.254.253.254
Mask: 255.255.255.0
Gateway: 192.254.253.1

Serial to RJ45 plugged
into AP to provide
irtual serial com ports

This Access Point is the hea
and sole of the vessel

intranet. It provides virtual
com ports and vessel network

192.254.253.253

\

External
Antenna

Wireless Sensor Data in (12
possible virtual com ports) from
.253 and .70

Electronic Fish Measuring Board
Large Scale

Small Scale

Barcode Wand

Barcode Gun

LPrecision Digital Calipers
\

Data is pushe
at specified
intervals to th
Wheelhouse DB

Nheelhou
LAN 1: connections is
: b essentially a Wi

/ ‘ 4 wireless:
Ethernet 192.254.253.5
Switch

AP Client:
192.254.253.98

LAN 2 Serial to RJ4
192.254.253.10

Header file is
created in the N
Wheelhouse which
links the catch to a
particular tow

Main tow and
environmental data
acquisition and main
Storage DB

Sensor data in (8 com ports)
Net Mensuration (ITI, PI)
GPS

Heading, Roll, Pitch Hea
Wind Speed, directio
Surface Temperature

Two - 12 VDC, 35 Ahr batteries supply power to the
Comm and Printer boxes. Here it is converted to usable
power for all back deck devices (5, 9, 12 and 20 VDC)



Hardware And Network Infrastructure
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Hardware And Network Infrastructure

analysis

Galley

Comm Box: _ d = e
This Access Point is the hea e ”
and sole of the vessel
intranet. It provides virtual
com ports and vessel network

192.254.253.3

it
SBE39 Temp/Depth
o e

IP: 192.254.253.254 =
Mask: 255.255.255.0
Gateway: 192.254.253.1

Serial to RJ45 plugged
into AP to provide
virtual serial com ports

192.254.253.253

Deck Computing
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- possible virtual com ports) from intervals to thy
.253and .70 Wheelhouse DB

Electronic Fish Measuring Board

Rugged IP67 Panasonic ode Gun
Toughbook Deck Compute: recision Digital Calipers




Hardware And Network Infrastructure

| Data checking
Post tow validatjons
B CTD download ahd
— analysis

Galley
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Serial to RJ45 plugged
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Deck Computing
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Hardware And Network Infrastructure

Galley

192.254.253.3

Data checking
Post tow validatjons
CTD download ahd

analysis

A

Comm Box:
This Access Point is the heal
and sole of the vessel

intranet. It provides virtual
com ports and vessel intranet

1P: 192.254.253.254

Mask: ~ 255.255.255.0 Sl

Gateway: 192.254.253.1

Serial to RI45 plugged = >
into AP to provide
irtual serial com ports

192.254.253.253

v

AP Client:
192.254.253.98

External
Antenna

Header file is
created in the

links the catch to a
particular tow

Ethernet
Switch

Wheelhouse which 1%

Main tow and
environmental data

essentially a
wireless:
192.254.253.5

acquisition and main
Storage DB

Sensor data in (8 com ports)

Net Mensuration (ITI, PI)
GPS

Heading, Roll, Pitch Hea
Wind Speed, directio
Surface Temperat

LAN 1: connections is

LAN 2 Serial to RJ4
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P Large Scale
-

Panasonic
H2 Tablet

Electronic Fish
Measuring Board

K

Panasonic
CF31

Small Scale

Comm Box /
o ~

4 § M Barcode Wand

Wireless Rugged )

Printing Center Precision Digital
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Barcode Gun
Reader



Trawl Survey Network Attributes

* Wireless LAN
 802.11 protocols
e Static IP addresses
 Defined Station and Device IP address
e 2 systems (Orange and Blue) different subnets in the
third triplet
 Simultaneous vessel set up side by side
e Different work groups (SSID)
e |PV4
* Security
IP address limit and Mac address limits
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Why the "How" Matters



B Microsoft Excel - Excel Spread sheet with dataads [Reac-Only)
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Manual Transcription vs Barcode System?

To 199 1998 - 2002 2003 - 2014

Future

Implement Implement
Wireless Python Data-
backdeck anc  based

C coded program
software || suite and

Paper Electronic
Based logging in
Data the
Logging Scantrol
FM Board

Vessel: Excalibur

Haul ID: 425

Station Number: 1524
Species: RAurora rockfish
Barcode: 1235098082
Length: 24 cm
Investigator: =g N' Tag
Date: 08/16/2015

ALY

S 2.9] ?
lﬂlV”IEZlEIIZﬂEFIIIIII
IEIIIIIIIIILII=!IEEGK plo2E /A8 1|
l!lllllllll’!ZIEIIZﬁi!ﬁﬂﬂﬂlﬂmﬂ’llllllll
S O s b, ol r ]lﬂﬁakﬁ! IHK (LNGE

oF

BNz

[

o
§V§ NOAAFISHERIES U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Northwest Fisheries Science Center



Barcoding Improves Speed & Efficency

Barcode System Reduces Data Entry Time Up To 83% Over
Transcription

Transcription Method Barcode Method

Specimen data retrieved and Specimen data retrieved and
manually entered on paper in 30  printed within 10 seconds.
to 60 seconds

Risk of data entered not being Data printed accurately, legibly,
legible, accurate, or containing with all pertinent catch and trawl
pertinent trawl information. information from the application
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Benefits of Increased Speed & Efficiency

» More stations and more samples
* Increased return on investment for charter budget
 Faster access to data for analysis
 Reduction in time spent vetting collected data
* More time for scientists to rest
* Improved safety
 Better decision making

ot
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Barcoding Reduces Error Rates
Barcode System: 11.3 times less errors than Transcription

Barcode vs Transcribed Data Errors per 10,000 Entries

Average Error Rate:
Barcode = 0.15%
Transcription = 1.69%
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Benefits of Reduced Error Rates
Time and Data Quality

- Micro and Macro level impacts
 Time editing data on the vessel
 Data post processing time decreased

 Data may be directly accessible

 Year end reports generated on time

* Permit applications on time

 Data available for assessments on time
 \We can react to changing environments

quicker

i
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Appllcatlon Driven Sampling Workflow
: =[5 Value Added Sampling and Efficiency

Manual Sampling Workflow | Application Driven
Sampling Workflow

Scientists manually determine best Program automatically tells you when,
sampling area by reading paper-based what, and where to take
clipboard data of geographic area/ size bins

Risk of under sampling resulting in Optimal data collected for each species
incomplete data set for analysis or maximizing use of time and budget
oversampling data impacting time and

budget

Personal knowledge and memory driven Application informs the user when a
specimen collection for rare species and specimen is out of range or needs to be
out of range collected and tells you to take it.
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WeightsRequired u n u
WeightsBeforeSampling

MixWeightFirstBeforeChilden -

SaveSubsampleBasket

SampleSubsampleWeightsExist

SubSampleWeights
SpecimensTotalToSubsampleWeight

SpecimenHistoralAverageWeight u 1
SalmonCountOnly H I h | I hts -
CountsOrProtocolCheck .

SpecieslatitudeDepthRanges
SalmaonCoralsSampling

n
MaxScaleBasket\Weight o D u | I Cated S a m | e
ProtocolNoCount
AllOneSex A
SpeciesHistoricalLengthRanges bag and tag It!
ProtocolCountCheck u m e rS
UniqueFishLengths
SpecimenWeightsEqualSubsample

FishSamplingUniqueBarcodes - . .
Age Requires Barcode ® I S We I g O e n g ra I O
ProperBarcodeFormat

SpeciesWeightLengthCheck

SpecialActionsUniqueBarcodes A PY EXpeCted We i g h tS

TSpeciesSalmonProtocol

SpeciesStandardProtocol ] ]
SpeciesCountsType o F I S h S I Ze
SpeciesSubsampleWtFishwt

SpeciesSubsampleWtManCt

SpeciesSubsampleWtFishCt

e  Geographic Distribution

Eecren)
o

FishAgeBuplieate

FishLengthNonZero

FishLengthLimits . . .
FishLengthAve o e p I S rl u tl O n
FishMaturityNonZero

FishSexExists

FishSexAllSame Y =
FishWeightPredicted eq u e n I a Sa m p e
FishBasketOrphan

BasketCountsNonZero

BasketWeightNonZero b

BasketSubsampleMarks n u m e rS

BasketSpeciesOrphan

Individual Length Range Check

Individual Weight Range Check

Protocol Check

Mix Integrity Check

ATAANTIC

Barcode duplication check
Barcode range check
Protocol Check

Protocol Check
_Rogue Fscs validation Check

AMERICA

o

<y
%i \,% NOAA FISHERIES U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Northwest Fisheries Science Center

S



RFID Printersand - UtUre Options

Scanners

1998 - 2002 2003 - 2014 2015-2016

Electronic Implement
logging in Wireless
the

backdeck and
C coded

Voice Recognition
Devices

Automated Laser
Measurement
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