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INTRODUCTION 
On-board observers are a critical component of data collection on the WCPFC purse seine fishery.  

In addition to on-board observers, E-Monitoring (EM)systems are providing increasing opportunity 

to enhance the efficiency of data collection. The tables presented in this report set out Draft Process 

Standards for the provision of operational OBSERVER data fields collected in the Purse Seine 

fisheries through EM systems. They provide the minimum requirements for data entities, data 

formats and data validation to be established for data submitted to the national and regional 

fisheries authorities from EM systems.  The data fields contained herein are based on information 

collected under the current regional standard data collection forms1. This document acknowledges 

that national fisheries authorities require certain data fields that are not mandatory WCPFC Regional 

Observer Programme (ROP) data fields (for example, for anticipated Catch Documentation System 

– CDS – requirements), so a column in these tables identifies whether the data field is a mandatory 

WCFPC data field2 or not.    

These Draft Process Standards are consistent with, and should be considered in conjunction with 

more detailed instructions3 on how to collect observer data provided by SPC.  They are intended 

for, inter alia, service providers who have been contracted to provide EM systems to record 

OBSERVER data collected directly by EM systems on purse seine vessels and by officer observers 

reviewing purse seine EM data. 

In accordance with Recommendation 4 of Hosken et al. (2014), EM technical service providers 

should provide a system that allows capture and entry of data that incorporates quality control 

processes that adhere to the validation business rules for observer data as set out by the SPC (as 

DCC co-convenors and WCPFC data manager)."  The data — meeting the relevant standards — 

should then be able to be exported to authorised recipients including the WCPFC.   

  

                                                      

1  Note: Have there been recent changes in the Standards not reflected in the current ER standard on which this 
document is based (e.g. from the last DCC meeting)? 
2 The minimum standard WCPFC Regional Observer programme (ROP) data fields for purse seine data are found in the 
“WCPFC ROP Minimum Standard Data Fields & Instructions” http://www.wcpfc.int/doc/table-rop-data-fields-
including-instructions   
3 In addition to the minimum WCPFC ROP data fields, instructions for observer data collection in the WCPFC Area are 
available with the regional standard observer data collection forms at http://www.spc.int/oceanfish/en/data-
collection/241-data-collection-forms, general information/instruction for observers at 
http://www.spc.int/OceanFish/en/ofpsection/fisheries-monitoring/observers and 
http://www.spc.int/OceanFish/en/certification-and-training-standards.  

http://www.wcpfc.int/doc/table-rop-data-fields-including-instructions
http://www.wcpfc.int/doc/table-rop-data-fields-including-instructions
http://www.spc.int/oceanfish/en/data-collection/241-data-collection-forms
http://www.spc.int/oceanfish/en/data-collection/241-data-collection-forms
http://www.spc.int/OceanFish/en/ofpsection/fisheries-monitoring/observers
http://www.spc.int/OceanFish/en/certification-and-training-standards
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METHODS 

INPUTS AND OUTPUT FORMAT 

The format of the Draft EM Process Standard was to generally follow that identified in the Western 

and Central Pacific Fisheries Commission (WCPFC) E-REPORTING STANDARD DATA FIELDS for 

OPERATIONAL OBSERVER DATA Draft – Version 2.6 dated 15th December 2016.  

The Pre-Trial Review of Data Standards for Regional Observer Programme of the Solomon Islands 

EM trial report (Hosken 20014) was useful in providing an initial summary of the material required 

for the standard to be developed. 

MODIFICATION OF TABLES FOR E-MONITORING 

The procedure to produce the Draft Process Standards began with the WCPFC E-Reporting Standard 

Data Fields for Purse Seine.  Based on previous knowledge of EM programs, the previous work on 

EM of Solomon Is longliners (Hosken et al. 2014), and the Draft WCPFC E-Monitoring Standard Data 

Fields For Operational Longline Observer Data (WCPFC-2016-ERandEMWG2-04 4), the capacity for 

EM to collect purse seine observer data was considered for each field in every table.  A workshop 

comprising participants from SPC, FFA, WCPFC and a range of EM providers was used to assess each 

field in the following manner. 

Each field was rated and colour-coded for EM as follows: 

 Able to be easily and immediately collected;  

 Potentially collected with further hardware/software modification; 

 Not feasibly or practically collected in the medium term;  

 Potential as an internally generated Natural Key5;  

 A new field required specifically for E-Monitoring; 

 A field that is potentially redundant as a result of E-Monitoring. 

 

In addition to the codes above, the source from which each field can or could be collected (or not) 

both currently and in the future was identified.  These were coded as follows  

SETUP — Hard-coded or recorded at the time in which the EM equipment is installed 
on the vessel.  

                                                      

4https://www.wcpfc.int/system/files/WCPFC-2016-ERandEMWG2-04%20draft%20em%20process%20standard%20for%20longline_0.pdf 
5 A Natural Key is formed of unique logical (real world) attributes and used as an identifier in a relational database 
independently of the database schema. 

EM ready

EM with work

EM not likely

EM Natural Key

EM new field

EM redundant
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PRE — Hardcopy reporting or preferably E-Reporting from a pre-trip onsite 
inspection of the vessel and discussion with owner / captain / crew;  

EM-A — Recorded by an EM-Analyst based on visual reference to images / footage 
/ sensors;  

POST — Hardcopy reporting or preferably E-Reporting from a post-trip onsite 
inspection of the vessel and discussion with owner / captain / crew; 

AG — Automatically generated by the EM system components;  

EM-A -> AG — A special case of the above where an event is detected by the EM Analyst 
and the EM system automatically generates the field value;  

CF — A calculated field arithmetically generated from one or more of the above 
field types. 

 

Notes were made on any of the main issued discussed for each field.  

OVERARCHING ISSUES 
As reported in WCPFC-2016-ERandEMWG2-04, there are a number of overarching issues with data 

collection using EM (not specific to any particular field).  These issues were largely outside the scope 

of this project but are briefly described below.    

DATABASE MANAGEMENT 

Record of data source  

An EM Analyst (EM-A) will not be able to collect all the PS Observer data fields just from reviewing 

image/sensor information.  These will include specific vessel fields, trip fields and a variety of other 

fields as mentioned below: 

Vessel fields 

Some fields will relate specifically to the vessel (e.g. vessel identification fields, fishing gear, and 

safety equipment) and should not change (or rarely change) over time.  When a vessel has EM 

equipment installed for the first time (SETUP), EM providers may be able to hardcode this 

information into the software following inspection of the vessel.  Alternatively, staff from the 

licencing fisheries authority could conduct a physical inspection of the vessel to collect vessel data 

fields which cannot be collected by E-Monitoring.  

In theory, once this first inspection has been conducted, there shouldn't be a need to re-inspect the 

vessel before each trip. The vessel operator would, however, be required to inform the licencing 

authority of any changes made to the vessel. Alternatively, the licencing authority could conduct 

'spot' inspections to ensure the vessel is still compliant with the initial vessel details, this may be 

particularly relevant for 'high IUU risk' vessels. 
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Trip Fields 

There are a range of fields that will relate specifically to a particular trip and have the potential to 

change from trip to trip or even during a trip (e.g. Departure Port, Master, Crew, Equipment etc.). 

As a consequence, a pre-trip (PRE) and/or post-trip (POST) port inspection of the vessel will be 

required. The inspection could be conducted by a team and include the EM Analyst (although the 

latter may be cost-prohibitive).  For example, during the first inspection all fishing gear could be 

compliant with fisheries regulations but after a few trips specialized gear used to target sharks (wire 

traces) could be introduced and these would not necessarily be so evident to see being deployed or 

hauled when the EM Analyst reviews the footage.  

These trip data fields will need to be collected by an authorised fisheries officer using either a paper 

form (e.g. the Observer PS-1 form) or preferably an equivalent electronic form.  When analysis of 

the EM records begin, the EM Analyst would need to transcribe or download the data collected on 

the form/E-form onto the specialized EM review software.  

Other fields 

There are numerous other data fields that may be difficult or impractical for an EM system to 

feasibly or effectively collect (e.g. air sightings data, pollution data).  As above, alternative methods 

of collection may be possible, such as automatically generating the data from the EM system (AG) 

or calculating the required data from information in other fields (CF).  As noted by the second 

ERandEM Working Group participants recognised for the longline EW data standard, there are some 

fields that cannot be feasibly or effectively collected by EM.   

Source clarification 

Contrasting to the current situation in which an observer (single source) personally records all of 

the trip information in paper logbooks and journals, the introduction of EM opens the possibility 

that data will come from multiple sources. Recognising this, it is important that the end user knows 

the source of each data field.  This might be achieved in a number of ways: 

 Attach XML attribute to each field stating source as e.g. EM-A, AG, PRE, POST, CF, SETUP; 

 Sources allocated at the Extract Transfer Loader level; 

 Provide additional “source” fields where required; 

 Could be implicit from the version; 

 Incorporated in the metadata by service provider to accompany data. 

Description of field calculation from provider 

An extension of the above issue is that there are a variety of ways in which some fields can be 

automatically generated or calculated.  Each different field/data calculation method may 

incorporate different assumptions and biases that need to be understood. Metadata needs to be 

provided by service providers clearly defining how each field is generated/calculated.  This could be 

done in conjunction with software development process and version control. 

Need to link PRE or POST data with EM TRIP 

As indicated above, EM data will be supplemented from data from other databases.   

 How will access to necessary auxiliary databases be managed? 
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 Standardised definitions will be required that enable links with other databases provide an 

alternative; 

 Is there an application that collects the auxiliary data needed by service providers? 

 E.g. Webservice 

 Is there enough data to populate the Natural Keys? 

Data certainty / reliability 

There may be a number of factors that influence the certainty / accuracy / precision of data collected 

by EM (e.g. lens clarity, field of view, light levels, resolution etc.) and interpreted by an office 

observer.  For example, an EM Analyst may see that a fish is caught but may be unable to identify 

the fish accurately despite the ability to replay images/footage.  In these instances, it is necessary 

for different users to be able to associate the level of uncertainty with the data field.  This might be 

achieved in a number of ways: 

 Attach XML attribute to each field stating source as certainty (e.g. 1, 2, 3 Hi Med Low); 

 Provide additional “certainty” fields where required. 

EM compatibility with current observer database 

Given the above, it is possible that the database for EM will be somewhat different from that used 

for onboard observers 6 .  The pros and cons of trying to integrate the two sources of similar 

information into one database needs to be considered.   

 Need (or otherwise) for separate databases? 

 EM database will need integration of data from other sources (databases) 

 Eg Pre-departure data suggested to augment EM observer data 

Cross-validation of EM data 

Cross-validation of data from different databases can improve data quality by highlight areas of  

 E.g. with VMS, logsheets, port inspections, port sampling 

 EM is likely to facilitate improved cross-validation processes through improved timeliness of 

data. 

 Eg. Use of Natural Keys 

 This is a current issue that applies more generally than just for EM. 

Different methods of collection of the same data 

EM provides the potential for the same information to be collected by different methods.  This 

enable the most cost-effective or accurate method to be explored and determined. Some examples 

of this are provided.  

 Automatically generated fields vs EM Analyst generated 

 E.g. smart gear7 vs observer time 

                                                      

6 Note that SPC has been able to incorporate the EM Longline data into the regional observer database without too 
many problems and the addition of only a few extra fields. 
7 “Smart Gear” is loosely described as fishing gear (e.g. hook, float, line, scale) equipped with a transmitting/receiving 
device which is linked to the EM system. Information collected via the smart gear can be used to auto-generate EM 
data. 
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 Explore the cost trade-offs. 

 Using EM possibilities versus access other data 

 E.g. for counting crew numbers.  This could potentially be done by EM (by identifying 

different crew members using cameras) but may be far more effective and cost-

efficient to conduct a pre-trip inspection.  

Change management needs to be controlled 

There will be ongoing changes and improvements as EM becomes more established throughout the 

fishery.  Appropriate standards need to be established to document and implement these changes 

across the system, including: 

 Database 

 XML 

 Version control 

 Protocols for correcting data post-submission 

Duplicate fields.  

There are duplicated fields across the different paper forms.  An EM system could resolve these 

redundant fields.  

 Eg. SSI fields could be linked to the catch table through catch ID and species (SSI only)  

 Field codes may need to be revisited to ensure consistency. 

Trip Reports 

The current hardcopy Trip Report has been designed with a focus on onboard observers.  The fields 

required in an EM Trip Report need to be reviewed. 

QUALITY ASSURANCE 

Quality control 

There are numerous stages and processes by which quality control of onboard observer data is 

maintained and improved.  Systems need to be developed to ensure EM systems have a similar level 

of quality control.   

 Provide service providers with a comprehensive list of validation rules; 

 Some validation rules already available from current observer program that can be 

transferred to EM (e.g. Provision of XSD for XML) 

 Feedback to service providers; 

 Image interpretation 

 Standard required for re-reviewing by same or second analyst? 

 Provide a test environment for EM providers; 

 Develop mechanisms for successful data upload flag / response; 

 Minimum qualifications (sea time?) for the office observer; 

 Calibration of digital measuring tools; 

 EM Debriefing and auditing process; 

 All of the above will likely be an ongoing process. 
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Standard time measurement 

Instructions on PS datasheets says onboard observers should record the ship’s time on all forms 

except the GEN-1 form, and since vessels use a variety of times, observers are asked to collect a 

second time, or standard time, so people reviewing several observer trips can compare the time of 

day when activities took place.  There was general agreement that UTC data and time should be the 

standard used in all EM data fields.    

Equipment failure (hardware and/or software) 

There will need to be standards and procedures put in place to deal with minor and major failures 

that may occur with EM hardware and software.   These may need to address the following 

questions: 

 Who will identify what has occurred and how important it is? 

 How will people identify when failures have occurred? 

 How to deal with missing / corrupt data that may result? 

 What are the quality control mechanisms? 

 Who needs to know? 

 Who needs (is authorized) to respond / fix the issue? 

 E.g. MOU between coastal or flag state / service provider / vessel 

 How is the flagged in the database (at all levels)? 

Security 

There are a range of issues regarding equipment and data security. 

 The need for tamper-evident systems. 

 What is the chain of custody requirements for hardware/software / images? 

 Does a system need to meet minimum security requirements? 

 Are standards for commercial-in-confidence for providers and staff (including office 

observers) required? 

 Will the data rules and procedures already available for observer data need to be changed 

or improved to allow for EM data? 

Standards for camera placement and number 

There is no clear definition of the standards required for the number and placement of cameras and 

sensors on purse vessels ― this has basically been left to service providers to determine given the 

expected outputs.  Is there a need for more specific guidance required?  Issues that may need to be 

considered include: 

 What requirement is there to detect specific events? 

 Gear setting 

 Gear hauling 

 Catch identification / measuring 

 Fish processing areas 

 Sightings 

 Transhipment 

 Is there a need to determination event priorities? 
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 There is a need to consider the cost / benefit of hardware installations.  

Use of cameras in the workplace raises a range of issues regarding personal privacy and occupational 

health and safety.  Guidance will be required as to which EM products are appropriate and when 

they should be used.  

 E.g. Use of cameras in the wheelhouse to capture use of vessel electronics (PS1 page 1) is 

possible but may invade privacy; 

 There may be other ways to determine equipment usage than cameras 

Data timeframes of from EM system 

EM systems potentially allow for near real-time collection of some onboard data 

(date/time/position/sensor).   

 Is this required? 

 What is the maximum timeframe for obtaining information and how will this be enforced. 

SSI Interactions  

Onboard observers use knowledge, expertise and a range of real-time sensory information to 

determine whether SSI interactions have occurred and what might be the resultant fate of an animal 

from such an interaction.  An integral part of this is the ability to see an event and follow it (by sight) 

as it develops.  Onboard cameras and sensors have only a limited ability to achieve this.  One 

example of this discussed was whether an SSI can be identified on setting through just the use of a 

camera – given that the camera will only be focussed on one position of the line-setting with a 

reasonably limited field of view.  This generated more questions than answers.  

 Will SSI interactions require redefinition due to limits on camera field of view? 

 Are there implications on number of cameras required to meet SSI reporting requirements? 

 How will EM-generated data meet CMM requirements? 

In addition to the above, there are some codes/fields regardless of EM which are gear specific (e.g. 

turtle hooking not needed for Purse seine) that warrant reconsideration of whether different SSI 

fields are needed for different gears 

Overall, there are quite a number of overarching SSI issues that need to be reviewed, including EM 

capacity for detection. 

Capturing setting the fishing gear 

Given the size of purse seines used, it is unlikely that EM will be able to adequately capture SSI 

interactions that occur during setting with enough resolution to enable the EM Analyst to detect it. 

Protocols for sub-sampling hauls determined 

EM has the potential to monitor every PS haul, potentially automatically.  This means that a huge 

amount of information is potentially available for review and data input.   

 Is some level of sub-sampling of these sets required? 

 How much and what information needs to be sampled? 

 The decisions on this are likely to be part of the regional monitoring strategy. 
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Retrieving image / sensor information from vessels (especially during transhipment) 

There are a variety of processes used by different service providers to retrieve image and sensor 

data from a vessel.  These are reasonably straight forward when a vessel regularly returns to port, 

but may become problematic when vessels tranship and undertake multiple trips without returning 

to port.  

 Obligations under licensing agreements; 

 How to ensure timeliness of EM data availability; 

 Lack / limit of communication options;  

 Special case of cross-country trips. 

Retention of image / sensor data 

Policies on ownership / storage / access / destruction / confidentiality / duplication of image and 

sensor data need to be developed.  

EM POTENTIAL FOR MCS AND CMMS 

There is significant potential for EM to play a larger role in the management of the WCP tuna 

fisheries than to augment observer data.  One of the most important overarching issues is that 

guidelines are required for establishing national legal frameworks around EM – both policy and 

legislation.    

EM within broader MCS capacity (including CDS) 

There is general recognition of the benefits and potential use of EM across a broad range of 

management requirements. These need to be explored.   

 E.g. EM generated data verifying catch in a CDS traceability process 

 EM as an audit tool?  

 The credibility of EM systems and capacity of EM Analyst to be used as a compliance tool 

need to be established 

Value-adding to the EM generated data 

There is underutilised capacity available in EM systems and EM-generated data that needs to be 

explored.   

 E.g. Use of CDS to link catch of individual (barcoded) fish to enable measurement 

 Verification of processes for third-party certification schemes. 

 Expanding fields that can be captured using EM, e.g. Date/time, position and image can be 

automatically generated for events that were not previously required.  E.g.: 

 Begin hauling;  

 End hauling;  

 Retained images as evidence.  

RESOURCING 

The introduction and maintenance of EM systems is requiring, and will continue to require 

significant human and capital resources.  The priorities for EM implementation and use need to be 
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determined and sufficient funds need to be accessed to support its introduction in a planned 

manner.   
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PURSE SEINE OBSERVER EM PROCESS STANDARDS 

DATA MODEL DIAGRAM 

The following basic data model diagram outlines the structure of the entities and their relationships 

for purse seine operational OBSERVER data collected by E-Reporting systems and submitted to 

national and regional fisheries authorities.  The tables that follow provide more information on the 

mechanisms of the links (relationships) between the entities. 
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DATA MODEL TABLES AND FIELDS 

The tables in this report are grouped as below together with the suggested order in which we might 

address them during the workshop. 

TRIP-LEVEL DATA 
1. PS OBS_TRIP 
12. PS_CREW 
13. PS VES_ELEC 
14. PS_GEAR 
15. PS_TRIP_REPORT 
 

DAILY FISHING-RELATED MONITORING 
2. PS_OBS_DAY 
3. PS_OBS_ACTIVITY 
4. PS_OBS_SET 
5. PS_OBS_CATCH 
6. PS_OBS_SSI 
7. PS_OBS_SSI_DETAILS 
8. PS_LFSAMPLE 
9. PS_LFMEAS 

 
DAILY MCS/CDS/MGMT MONITORING 

10. PS_OBS_TRIPMON 
11. PS_OBS_TRIPMON_COMM 
16. PS WELL_TRANSFER 
17. PS_VESS_SUPPORT 
18. PS_FAD_MATERIAL 
19. PS_FAD_MATERIAL_DETAILS 
20. PS VESSEL_AIR_SIGHT 
21. PS_OBS_POLUTION 
22. PS_OBS_POLUTION_DETAILS 
23. PS_OBS_JOURNAL 


