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Historical Data Collection Methods

 Paper logs 1963 - Fall 2000

o Transcribed, coded, and sent for digital entry
e Errors introduced via transcription and data entry

e Assessment-ready data ~ 4 months
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Historical Data Collection Methods

o Digital data acquisition
o Fisheries Scientific Computing System (FSCS)
e Version 1 — Spring 2001 — Spring 2011
* File-based configuration and data storage

« Some real-time validation
o Assessment- ready data ~ 1 — 2 months

e \ersion 2 — Fall 2011 — Present

 Database-centric configuration and data storage
o Greater flexibility in implementing real-time validation
 Assessment-ready data ~ 1 month
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Data Collection System Overview

Vessel Sensor Acquisition - SCS Biological Data Acquisition - FSCS

 Configuration

« Validation

 Data Storage

o Adaptive Sampling
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Vessel Sensor Acquisition

FRV Henry B. Bigelow

»  Acoustics Doppler Current Profiler (ADCP)

» EK60 Depth -18, 38, and 120 kHz

o ES60 Depth 50kHz

* Redundant GPS Units - MX 420 (2) and POSMV

e POSMV Vessel Heave, Pitch, and Roll

» Port and Starboard Trawl Winch Lineout, Tension, and Speed

» Port and Starboard Trawl Block Lineout and Tension

»  Scanmar Trawl Wing spread, Door spread, Height, Net Opening, and Depth
*  Young Windbird — Relative and True Wind Speed and Direction
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Operation Event Logger — Sensor Data

PN
’@\ NOAA FISHERIES
.y

Echo Snd

Bot 91m
HdrpDp 88 m
Trawikt 52 m

Warp 237 m

Event Buttons Event Time

Set—up for Tow ‘3 55:07 PM
{——'1

Net On Deck

-

"

- Enter 3-Mile Zone

"L Set-up for Tow

- Stream Net

) Start Trawl
- ButtonPressTime= 12/30/2011 3:55:18 PM
- Time= NoValue
- Lat= NoValue

Lon= NoValue

- Depth= NoValue

SOG= NoValue

COG= NoValue

Heading= NoValue
EK60-VesselLog= NoValue
Hull Sea Temp= NoValue
CruiseVesselNumber= 05

OneMinuteToHaulBackA ~ |4 Expand Al

Expires in- 00:18:43 Elapsed: = Collapse All

[12/30/2011 3:55:10 PM] Information: Stream "StarlLoggingData” started «| Total 00:00:37
[12/30/2011 3:55:18 PM)] Information: GIS Job "ExpectedSpecies” started Time: ==

[12/30/2011 3:55:18 PM] Information: ALARM 'OneMinute ToHaulBackAlaim' initiated

[12/30/2011 3:55:18 PM)] Information: GIS Job "ActualStratum” started

1 (T

FSCSv201613
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Tow Evaluation

o Standardized method of determining tow validity

* Promotes consistency of trawl geometry and towing
orocedures

o Utilizes a combination of trawl mensuration systems
and vessel sensors

 Tolerance limits and optimal values were calculated
from calibration experiments

 Tow evaluation software quickly summarizes data
relevant to the evaluation of a standard tow
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Tow Evaluation

Scope Ratio sﬁmp-dllun an-&mm m'l'md
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Tow Evaluation — Relevant Data

__ |PrimaySensor Data Fitered

Trawl Mensuration Data

Door Spread Scanmar Distance <0 & >50m
Wing Spread Scanmar Distance <0 & >30m
Headrope Height Scanmar Trawl Sounder <0 & >10m
Trawl Depth Scanmar Depth <0 & >1000m
Vessel Tow Data
Speed Over Ground MX420 <0 & >20kts
Tow Duration Derived n/a
Depth EK60-18kHz <0 &>1000m
Tow Location POS MV Not null
Tow Distance Derived n/a
Winch Data - Port and Starboard
Winch Wire Out Rapp Hydema Autotrawl System <0 & >2000m
Winch Tension Rapp Hydema Autotrawl System <0 & >50t
Block Wire Out Block Counter <0 & >2000m
Block Tension Block Load Cell <0 & >50t
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Biological Data Processing
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Biological Data Collection

e Sampling Design
e Total biomass — obtained from aggregate species

weight

* Length frequency for all vertebrate and some
Invertebrate species

* Age sampling for managed species

* Feeding eco
e Special sam

ogy

nling for internal and external

stakeholders
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Biological Data Acquisition Tools - Hardware Suite

— 4
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Biological Data Collection — Sorting the Catch
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Biological Data Collection — Sub-sampling

 Discard by weight

e By length

e Size anomaly
 Discard by count

e Mix — discard by weight
« Mix — discard by count
e Remaining weight

N
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Catch Processing — Aggregate Species Weight

Total Cat | Catch Processing |

€] Comment =) Validate Ty Reports @ Help ‘

Trawl - Bottom - Station - 295 2012-04-15 13:36:53Z 01160-7 CURRENT OPERATION Primary TCW: 0

#-Clupea harenqus (Atlantic herring) (Process All : TW=73.643)
[#-Gadus morhua (Atlantic cod) (Process All : TW=50.648)
[#-Hippoglossoides platessoides (American plaice) (Process All : TW=.421) Units
[-Leucoraja erinacea (litle skate) (Process All : TW=3.649) & kg
[#-Leucoraja ocellata (winter skate) (Process All: TW=19.236)
[#-Limanda ferruginea (yellowtail flounder) (Process All : TW=4.38)
- Loligo pealeii (longfin squid) (Process All : TW=.304)
PO
i#-Melanogrammus aeglefinus (haddock) (Process All : TW=246.397) Enter Weight Enter Count

[-Merluccius bilinearis (silver hake) (Precess All : TW=.265)
[#-Myoxocephalus octodecemspinosus (longhom sculpin) (Process All : TW=3.102) |
[£-Placopecten magellanicus (sea scallop) (Process All : TW=.171) - Back
[-Pseudopleuronectes americanus (winter flounder) (Process All : TW=35.596) Change Species [ 7 8 g | Space
[£-Scomber scombrus (Atlantic mackerel) (Process All : TW=.462) Gl

[#-Squalus acanthias (spiny dogfish) (Process All -M : TW=2.021)

-- TRASH (Process All : TW=.562) s 5 6 Clear
[#-Zoarces americanus (ocean pout) (Process All : TW=1.494) Al
1 o 3
Expand/Collapse Sample View Frocessing Mode = Enter
2 Refresh| EXRgnd -CD‘;‘WB © New torﬂamer o WeiQWCDUM 0
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Biota Processing - Individual Fish Parameters

1 FSCS 20615 SL6

oﬁe”}'aﬁm Total CM Cafch Processing
o Select Sample | & Actions | 2 Comment ) Validate i Reports 8 Help
Trawl - Bottom - Station - 295 2012-04-1513:36:53Z 01160-7 CURRENT OPERATION Primary TCW: 0
9 Gallon Bucket# 2 Limanda ferruginea (yellowtail flounder) (NE) (Process All) (Total 12 Organisms) g | geono
Organism ID:199001 i
= Unit: o 1 1
it & Total Length=32.5cm )
Totl Length Value: | Estimated? I  coent ey 2
i#-Remove Scales TL=DAGBEDIF366B4356
[-Record Sex=M
Back & Record GF Maturity=Ripe
7 8 9 S pace - Stomach Status=Examine Contents
k- Stomach Volume=Tcc
- Stomach
Clear | |||
4 5 6 A” - Total Length=35.5¢cm
- Record Weight=0.34kg
- Remove Scales TL=AS1EB2E135004905
- Record Sex=M
1 2 3 B Record GF Maturity=Ripe
B
E n te r - Total Length=34.5cm
[#-Record Weight=0.325kg =
0 ¢ 1 | b
& il
v ocations elete Value
Enter ¥ Al Local DelleVa
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Age-based Sampling

 Organism Parameters Collected for Age Analysis
 Length
 Weight
* Sex
o Stage of gonad maturation

* Removal of age structure for laboratory
processing

f@’”"‘*
{n ‘\; NOAA FlSHERlES U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 18

N

o



Age-

e Ana

nased Sampling Collection Methods

ysts provide species tables indicating the target

number of samples to be taken by length group for each
stock area

« Small Fish Fewer Ages - Large Fish Many Ages

o Different Sampling Targets for Different Sized Fish

o Sampling regime repeated at each survey site

Common Name(Scientific Name) Range (CM) LIS Scales | Otoliths | Freeze
Samples/Bin

Cod,

0-10 1perl
Atlantic (Gadus morhua) 11 -39 1perl X
40+ ALL X
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FSCS 2.0 Benefits

e Flexible survey design

o Better data quality — real-time Q/A

e Increased sampling efficiencies
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Flexible Survey Design - Species
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FaCs_SPECIES
'? E7l SPECIES I0 MUMBER (10
ITIE DODE MUMEER
E=] SCIENTIFIC_MAME WARCHARZ (80 Byited
CENTER_SPECIES CODE VARCHARZ (30 Byle) o
L
TR AN BT S
B F SEE TR D NUMEER (10)
£ NAME VARCHARZ (30 Byte)
DESCAIPTION VARCHARZ (240 Bte) [
BEGIN DATE DATE }
END_DATE DATE =]
| SRS E FC
SRR ARNE B i
1
1
h)I
HUMEER {10)
VBRCHARZ (30 Byte)
DESCAIPTION VARCHARZ (300 Byte) [
BEGIN DATE DATE e
BND_DATE DATE o
S :
¢ SPRLRAMCON SPRARAM X |
ST PRAME R LONTETS | RS
B SPECIES PARAMETER JD MUMEER, (1) | =
] P R0 NUMEER (10 BEERS MR (1)
DEVICEUNITS IO NUMEER. (10) V| e VARCHAR2 (50 Byte)
VALLE VARCHARZ (25 Byt) U DSCRETIN VARCHARZ (300 Byte)
BEIDATE e USETNEIOTAONY  VARCHARZ (1 Byts)
Bi0_DuTE e o BEGIN PATE DATE
BND_DATE DATE -
SPOARAMOON SPGROLP_FC
SRR, GO0
OF sEERIFD NUMESR (1)
Bl MNAME VARCHARZ (3] Byte)
DESCAIPTION VARCHARZ (300 Byt)
FUNCTIONAL GROUP_FLAG VARCHIRZ (1 Byte)
PREY_SPECTES FLAG VARCHARZ (1 Byte)
TARGET_SPEIE FUAG VARCHIRZ (1 Byte)
HELP.FILE PATH VARCHIRZ (255 Byte)
IMAGE FILE PATH VARCHARZ (255 Byt)
SHUBLE T C? VARCHARZ (1 Byte)
SUBORGANEM FLUG VARCHARZ (1 Zytened

Species

Scyllardes asquinoctialis (Spanish slippe
Scyllarides nodifer fidged slipper lobster
Searsia kosfoedi ()
Sebastes
Sebastes mertella {deepwater redfish)
Selar

Selar crumenophthalmus (bigeye scad)
Selene

Selene setapinnis (Atlantic moonfish)
Selene vomer (ookdown)
Selenoteuthis

Selenoteuthis scitillans ()

Semirossia

Semirossia equalis ()

Semirossia patagonica

Semirossia tenera (lesser shining bobtail)
Sepiz

Sepia aculeata
Sepiz acuminata ()
Sepia adami {)

Sepiz andreana ()
Sepiz angulata [
Sepiz apamz )

Sepia appellofi )

Sepia arabica

Sepiz aureomaculata )
Sepia australis )
Sepia bandensis ()
Sepiz bartletti |}

Species Information

Species Group |D : 8376

MEEE
Sebastes fascistus {Acadian redfish)
SReilEeans

Sebastes fascistus (Acadian redfish)

Description:

Center Species Code
185

Help File Path

flCode
166774

Image File Path

] Prey Species Target Species [| Sexable In Catch Processing [] Suborganism |
Species Aliases

Sebastes fasciatus {Acadian redfish)

R

Species Parameters

Parameter Name Sex Value  Units 2
Al Sexes N Unknown |
Seasonless_Coefficient Abnomal(AB)
E:E z:m;mg 0 Femala(F) 17713
Sepia cotton () Male(M} -11.4401 cm
Sepiz cultrata () |]| Mot Examined{NE} -11.7005
gep\a gEanembgi ] Transitional(T)
epia dolffusi |
Sepia dubia Unknown{U) -11.7005 cm
Sepiz elegans ) Al Sexes -11.7005
Sepia elliptica () Seasonless_Exponent Abnomal(AB)
gz:: z}:g{!':?: g Female(F) 32287 cm
= : Male(M) 31151 em I
[ Alizs Name Not Examined{ME} 32036 cm
Transitional(T} -
Add Rem
[ ] [ ol Value: Units: [NphaNum v] [ Apply ]
S—
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Flexible Survey Design - Fish Collection Parameters

R0|8Am Opera an ‘ Total Cam Catch Pr
|;‘:, Actions | 2 Comment B Validate F Reports a9 Help ‘

v Select Sample

Trawl - Bottom - Station - 295 2012-04-15 13:36:53Z 01160-7 CURRENT OPERATION Primary TCW: 0
ORGANTEM_AC TION T TP 5 Gallon Bucket# 2 Limanda ferruginea (yellowtail flounder) (NE) (Process All) (Total 12 Organisms) d || @eromc
ﬁ E5] ACTION_TTPE_ID NOMEER (10 Olganism 1D:198001 @
5 MAME VARCHARZ (50 Byte)
DESCRIFTION WARCHARZ (500 Byt=) & b
SEGIN_DATE 0aTE I Total Length=32.5cm
EMD_DATE DATE " s 3
T Totel Length Value: | Estimated? I et g
I o N Remove Scales TL=DAGBEDIF366B4956
2 Record Sex=M
ORGANISM_AC TIONS. o
§E RGAISFACTION D PR (0 7 8 9 Back oy Sy T
ﬂ‘ 5] ACTICH_TYPE_ID HUMEER (1) Space Stomach Status=Examine Contents
ﬁ El LasE _ID HUMEER (1) Stomach Volume=1cc
HAME WARC HARZ {50 Sybe) Sidimach
DESCRIFT I WARCHARZ (500 Byt=)
HELP_FILE PATH VARCHARD (255 Byhe) [ e Clear g
BEGIM_DATE DATE 4 5 6 A” Total Length=35.5cm
2D DATE DaTE Record Weight=0 34kg
AITO ENTSR _RAG WARCHARZ {1 Byde) ‘ i
STICKY_FLAG VARCHARZ (4 2yt | Remove Scales TL=A81EB2E1350D4905
? Record Sex=M
i ORGRAZAM_ADRACTION X Record GF Maturity=Ripe
3
ORGANTEF_AL TI0H_PARAMET E0s N 7
% 1 ORGANIEH M RAMET S0 NUMEER (10 b Totsl Length=34 5cm
F7 ORGANISM_AC TION_ID NUMBER (1) Record Weight=0.325kg =
SINGLE FLAG VARCHARZ {1 Sylte) ¢ = I
HAME VARCHARZ (50 Byt=)
DV ATST 108 VARCHARZ (500 Byte]
BESIN DA TE DATE o+ B ‘ ‘
END_DAT E DATE .
DISPLAY_ ORD ER NUMBER. (1) wald v All Locations Delete Value
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Flexible Survey Design — Full Customizable Protocol

Species Protocols — Atlantic Herring Example

Rules turn on or off organism actions

EJ . Rules
@ Max Expected Fork Length
@ Alantic Heming YOY Rule
#--@ Al Heming Freeze Rule 1Per 111- 24cm a @ Organism Action Order

i@ Al Heming Freeze Rule 3 Per 126- 30 cm ;.fﬁﬁ§ Foeze YOV L

(+--@ Al Heming Freeze Rule 5 Per 1 >30 Cm . % Record Weight

' . % Freeze One For ASG FL

. _ % Record GF Maturity

 Rules Prevent Missed Sampling — Human Error . - Stomach Status

« Database tells user when to collect parameter § Stomach Volume
Database keeps track of samples taken 8 Preserve Stomach FL

% Preserve YOY Stomach FL

- Badger Request

AR Print Badger Tag

f@\‘""‘*
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Flexible Survey Design — Custom Valldatlon

Standart

@ [ FsCs_E
@ [ Fscs_¢
@ [J Fscs_c
@ [ Fscs_
@ [ Fscs_¢
@ [ Fscs_L
@ [ Fscs_n
@ [ Fscs_¢
@ [ Fscs_c
@ [ Fscs_F
& [ Fscs_1

\-"Idt i Rule Failed!

A Warning! Weight value is outside expected
' range for length.

Weight entered: 0.8

Expected Range: 1.3574 to 1.9143 ste

For Length: 52.00

Percent Difference: 70.919
alidate

Please double check the value.

Do you want to override this message? rs
tainer
container
idate

o Yes idate
ate
O No lidate

m\

g

NOAAFISHERIES

- f() get_percent_total: NUMBER

C
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Real Time QA - Container Tracking

CONT ATHER INVENTO R

B B CONTATNER_TNVENTCR Y _ID
CONTAINER_TY¥PE ID

B CONTAINER_NAME
DSCATAT IoN

£ SERIAL MUMEER
CONTAINER_WEIGHT

BRI DATE

END_DWT £

Step 1. Build Container Inventory

Scomber scombrus (Atlantic mackerel) (Process All : TW=.212)
-5 Gallon Bucket# 23  Wit=0.212kg
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Container Tracking e

Step 3. Scan Container to Sample
[y 4

Message From ‘93 VldateSampledContaine

Predicted Weight Warning:

Step 4. Complete Container Sampling

" Observed weight =4.79

Wum-g(‘wni-rll;dnﬂ e
= : Predicted weight = 45.988
. Did you PROCESS ALL contents for Difference  =860.084%
: ) container

Orange Basket # 54 ?

Observed weight is outside predicted
range: 36.79 - 55.186

Click Yes to continue, or No to process

later, or Cancel to remain in Actions. Select Yes to continue or No to return.

() Yes
OnNo

() Yes ‘
O No ‘ '
® Cancel ‘
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Better Data Quality — Container Tracking

e Elimination of sampled containers without
observed weights

e Selecting an incorrect species significantly
reduced

 Observed vs. predicted container weight
comparison

N
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& FSCS Catch Maonitor

Better Data Quality — FSCS Monitor

File Edit Audit

Samples | Sampling Locations ‘

(== =]
|[Trawi - Bottom - Station - 295 01160-7 CURRENT OPERATION +|[2] & Expand | [ cotiapse| (@ pct| [ show] [l
I l-
@ ®f_i:’i.":a:1_‘:1§a ferruginea (yellowtail flounder) - NE T =

4._398 Pl =

= 4.314 11 Organisms

I

97% (38 of 39 Containers Complete) 536 Total Organisms
@ Unknown @ Mot Started ® Sampling @ Sampling Complete @ Partially Sampled @ Discard
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Better Data Quality — FSCS Monitor

"

¥ Length & Age Frequency . - - “ c——— |Ml
i 5 =
Sebastes fasciatus (Acadian redfish) - NE
Containers:2. 172 Quart Pail # 458:5 Gallon Bucket #'2:5 Gadllon Bucket 55
15.000
I
|
12.000
|
L 9.000
e
F4
L
o
&)
6.000-
I
i
3.000
0.000 I I—
6.00 8.60 11.20 13.80 16.40 19.00 21.60 24.20 26.80 29.40 32.00
| LENGTH
|

ﬂ""'\b

»

NOAAFISHERIES U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 29
\.,,/



Better Data Quality — FSCS Monitor

® Length Weight Distribution

=

—

Current Operation Species Only

! Sebastes fasciatus (Acadian redfish) - NE 7 |
l 1.000 T T =
0.800—|— — — — — -
0.600
o
=
Qo
e
z
0.400
0.200 !
l..'.'*...o , F
0.000 | - | |
11.00 14.00 17.00 20.00 23.00 26.00 29.00 32.00 35.00 38.00 41.00
LENGTH
g Station H Orgar_\ism !d_ FDRK_LE_NG_TH : R_ECORD WE[G_H'_F_ e
4 318 - 150670 35.00 0465
Summary
Min 450 0018
Max 37.00 0.985

Organisms with Length and Weight: 505
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Better Data Quality — FSCS Monitor

@' Percent Difference

Current Operation Species Only

Scyliorhinus retifer (chain dogfish) - NE -

100
w
o
=
w
e
: == ¥ PR 3
T
T
=1
o
)
-100 _ .
7.00 2500 4300 61.00 79.00 9700 115.00 133.00 151.00 169.00 187.00
STATION
= = == e S —
Station Observed Weight Predicted Weight = % Difference
59 021 0.2236 5972

Mumber of Samples 45

‘ Close
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Better Data Quality — Age and Growth

& FSCS Age And Growth (===

Tray Toaols Reports

o | o%

Manual Add

Organism Id or Barcode:

Operation  Trawl - Bottom - Station - 39? Cruise:
201105
Site 013702

5p. Melanogrammus aeqlefinus (haddock) P

Lengir Orgarism D[fgST0T L

Invest: Age and Growth S Organim Id:
Date 2012-10-22 15:54.06Z e e

225 cm

Site:
*CCA?DDD?43ALBRAR T

Remove From Tray

Tray | Label

) Az_]A|A4|A5\A6IA7|A8]A9IA10|A11]

BL | B2 | 83| Ba| 85| 86 | 87 | B8 | BQ'BID]BHJ
_,-’ W WEEEEN VEEREE R VR | NERRREN . R R M N

ajael]a]alc

L ESEIEIEDIED Y] OO IO
pr) b2 ) o3 ) pa) os | o6 ) o7 ) ps ) po |(Di0] DO Q@@
el e i il i i i i i i e S .\-\_—/ -\__/ 4
L NC) @
&

El] =8 B3 129 €20 EE.I I:_.-'i Ea] EQIEm]En]

wow
\;i W ij !
0 Samples, 0 Aged 7 — H (- _ STA G-

ANL O 2%
r350”!14!«:(.
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Increased Sampling Efficiencies

* Rule-based biota sampling
 Fewer samples while meeting sampling targets

e Reduces post-cruise processing
 Age and growth

 Quicker availability of “clean” data
» Complete database export available upon demand
10 — 20 days quicker than past surveys
o Full audited survey (at-sea) achievable goal
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Data Backup and Recovery

 Data storage — Dell PowerEdge R710 server
e RAID 5 disk array

 Backup server — Dell PowerEdge R710
o Full and schema backup

 QOracle backup/recovery through RMAN
 Transaction logging

4
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Production Database Architecture

NEFSC Data Collection System Overview

Vessel Data Acquisition

FSCS 2.0
Single Cruise Collection
Schema

S
O
@ Sea
L e e e e e e e -»
Land
Data Products
Sensor
Archive Schema : _ Data
(Single-Cruise) Audit Schema Production Schema [ Aggregate
(Single-Cruise) (Time Series Data) Catch Data
Individual
Fish Data ||
Specialized
Summary
Backup Schema
(Single-Cruise) Public Data |+
f ’m\"\
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Data Post-Processing

 Archive schema maintained for raw collected data
e Station audit verifying tow evaluation selection criteria
e Biological statistics comparing:

o Relative difference between overall predicted vs.
observed weights

e Individual length vs. weight

* Errors not verifiable by algorithms addressed
e Man-made errors

 Journaling implemented for all changes
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Data Dissemination

 Managed species data released to stock assessment
scientists

o All other species provided secondarily
o Cruise results

o Complements salling orders cruise summary
e Resource Surveys Report

» Stakeholder report focused on commercially
important species

 Special samples and associated data
e Data requests
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Strengths

 Tow evaluation software
 Quantitative method for standardizing tows
 Higher confidence in evaluating tows
e FSCS 2.0 data acquisition system
o Better data quality
e Intuitive user interface
* Flexible survey design features
 Quicker turnaround of survey data

e Communication and feedback from assessment users
ensures appropriate biological sampling schemes
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Challenges

 Documentation
o Historical and current meta-data
o Standardized operations manuals
 Up-to-date production database manuals
e Standardized training programs
 Long-term data management plan
 Public data dissemination products
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Proposed Solutions

* Increase IT staff in support of modernization of
collection, storage, and dissemination systems

o Build efficient long-term data storage structures and
applications easing usability in stock assessments

o Establish modern standardized documented quality
assurance system

* Build web-based tools to allow access to public data
In order to decrease staff time spent on data
requests
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Proposed Solutions

 Continue developing real-time at-sea data
validations further reducing data turnaround

* Integrate collection systems, where possible, with
outside stakeholders in order to collaborate and
share resources (e.g., NEAMAP partners)
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