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Abstract
SC6 has adopted the FR-OT proposal of a protocol to be used to document marine mammal interactions with longliner vessels operating in the SIOFA area, and has recommended it for adoption (SC6 report, paragraph 112). 
Firstly, the present proposal suggests amendments to CMM 2019/02 in order to take into account the adoption of this protocol in the CMM and to ensure its implementation onboard vessels. These amendments would be added as a new paragraph in the provisions applicable to the observers section of the CMM (annex B), in the section applicable to “longline fishing activities only”. 
Secondly, the said protocol would be added as a new annex E to CMM 2019/02. It has been reduced in comparison to the previous version, to focus only on the key data to be collected by order of priority. 
This paper presents the protocol to be used to document marine mammal interactions with longliner vessels operating in the SIOFA area and describes the key data to be collected by order of priority. The details of this protocol have been presented as an example in the document SC-04-INFO-06 (Whale depredation - Data collection guidelines).
This protocol requires the following information to be transmitted to the Secretariat, for each haul and each species of depredating whales (killer whales Orcinus orca and sperm whales Physeter macrocephalus) :
Priority (priority 1) data to be collected include:
1.	Presence/absence data: Presence / Absence / Not observed;
2.	When presence, photo-identification data: photographs of specific body parts (for killer whales: dorsal fin, saddle patch and eye patches; for sperm whales: tail flukes) visible when whales come to the surface.
Priority 2 data include:
1.	Estimates of the number of individuals present around the vessel in the vicinity of the fishing gear.
Priority 3 data include:
1.	Information about whether or not whales interact with the gear;
2.	Estimate of the time of arrival of whales in the vicinity of the gear.
Recommendation

1. CC5 to consider and recommend for adoption by the MOP the amendments to CMM 2019/02.
this protocol for documenting interactions between marine mammals and longliner vessels operating in the SIOFA Area.
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1 - Proposed amendments to CMM 2019/02 – Annex B
Annex B
Observer Data

For Longline fishing activities ONLY

Longline Description
Longline Type (FFSSCV)
Period in which the gear was used (YYYY.MON.DD) 
Start and end date (YYYY.MON.DD)
Target Species (FAO species code)

Main Line 
Material 
Diameter (mm)
Integrated Wt (g/m)

Branch Lines
Material
Length (M)
Spacing (m)

Hooks
Type
Make
Total length (mm)
Shank (mm)
Gape (mm)
Throat (mm)
Front length (mm)
Usual setting position Line off bottom (m)
Hooks off bottom (m)
Method of baiting (manual/automatic)
Automatic baiting equipment (make and model)

Hook sinkers
Size (g)
Position from hook (mm)
Offal dumping position (port, starboard, stern) longline setting position (port, starboard, stern)
Offal dumping during hauling (never, occasionally, always)
Propeller rotation direction (clockwise/anti-clockwise)
Detail the weight and distance between the line weights for the longline system used Single (Auto) Line (kg:m)
Double (Spanish) Line (kg:m)
Trotline (vertical droppers/trots attached to a mainline) (kg:m)

General Streamer Line Description
Vessel equipped with a streamer line (y/n)
Number of streamer lines regularly set 
Streamer line position (port, starboard, stern)
Streamer line length (m)
Streamer length min/max (m)
Attached height above water (m)
Distance between streamers (m)
Number of streamers Streamer design (single or paired)
Aerial extent of line (m)
Method used to assess aerial extent Streamer material Streamer line diameter (mm)
Streamer colours
Streamer line over bait entry position? (y/n/u)
Distance from stern to bait entry point (m)
Towed object (Y/N)
Horizontal distance from bait entry point to streamer line (m)

Daily setting observations
Set Number (as referenced in catch and effort log)
Set Type: Research or Commercial (R/C)
Longline Type Code (FSSCV)
Trotline cetacean exclusion device used (Y/N)
Date of observation (YYYY/MON/DDy)

Setting information
Vessel setting speed (knots)
Number sets unobserved since last set

Start and End setting for each haul
Date (YYYY/MON/DD)
Time (hh:mm)
Latitude
Longitude
Bottom Depth (m)
Total length of longline set (km)
Total number of hooks for the set

For each Observation
Start date (YYYY.MON.DD)
Start time (hh:mm)
End date (YYYY.MON.DD)
End time (hh:mm)

Details of Longline Setting
Main line length (m)
Number of hooks set
Number of Baskets/Magazines Set
Number of hooks per Basket/Magazine
Percentage hooks baited
Distance between branches (m)
Distance of hooks off bottom (m)
Bait species (FAO species code)
Deck lights during setting (On, Off)
Streamer lines used (Yes, No)
Number of streamer lines used Offal dumping during setting (Yes, No)
Bait entry position (Port, Starboard, Stern)

Daily hauling observations
Set number
Date of observation (YYYY.MON.DD)

Hauling Information
Number of hooks observed for seabird and fish by-catch (tally period) 
Offal dumped during hauling (Yes / No)

[bookmark: _GoBack]Interactions with marine mammals
Data is to be collected in accordance with the protocol set out in annex E.
For each haul and each species of depredating whales (killer whales Orcinus orca and sperm whales Physeter macrocephalus) :
- Priority 1 data to be collected include:
1.    Presence/absence data: Presence / Absence / Not observed;
2.    When presence, photo-identification data: photographs of specific body parts (for killer whales: dorsal fin, saddle patch and eye patches; for sperm whales: tail flukes) visible when whales come to the surface.
- Priority 2 data to be collected include:
1.    Estimates of the number of individuals present around the vessel in the vicinity of the fishing gear.
- Priority 3 data to be collected include:
1.    Information about whether or not whales interact with the gear;
2.    Estimate of the time of arrival of whales in the vicinity of the gear.

Gear lost
Number of sections lost
Number of hooks lost that were attached to lost sections of the longline 
Number of other hooks lost (excluding hooks attached to lost sections)

Observed catch composition
Was Haul observed for fish/invertebrate by-catch (Y/N):
Estimate percentage of the haul observed for by-catch (%)

Species
Species code (FAO species code)
Total retained catch weight (kg)
Total discarded catch weight (kg)

Species Retained
Observed number retained Observed number retained with tags

Species Discarded
Observed number discarded Observed number discarded dead 
Observed number discarded alive

Species Lost
Observed number lost/dropped off at surface



2 – Proposal for a new annex E to CMM 2019/02
Annex E
Protocol for documenting whale interaction in deep-sea demersal longline fisheries
This document presents the data requirement for documenting whale interactions with longliner vessels operating in the SIOFA Area.
This protocol requires a minimum set of information for documenting all interactions with marine mammals which is simple to collect and report to the Secretariat. 
[bookmark: _Toc63275399]Introduction
Marine mammal interactions with fisheries are a growing major world-wide issue with both substantial ecological and economic consequences. Most longline fisheries operating around the world, including many toothfish fisheries in the Southern Ocean, are seriously affected by these interactions i.e. marine mammals eating fish directly from fishing gear, known as “depredation”, causing losses of tens of millions dollars to the fishing industry annually (Tixier et al. 2021). Depredation can also have negative impacts on the conservation of recovering marine mammal populations as a result of incidental bycatch, lethal responses from illegal fishers, and increased dependence through artificial food provisioning (Guinet et al. 2015; Tixier et al. 2021). Finally, depredation can affect the management of fisheries and the fish stock assessment if depredated fish are disregarded when defining quotas (Tixier et al. 2020). Stocks that have also been under pressure from illegal fishing activity are even more so sensitive to the effects of depredation. Most depredation activity in the Southern Ocean is due to interactions with odontocetes (toothed whales), specifically sperm whales Physeter macrocephalus and killer whales Orcinus orca.
To address the depredation issue, the first international workshop dedicated to odontocete depredation on demersal longlines operating in high latitudes was organised by the Coalition of Legal Toothfish Operators (COLTO) in Punta Arenas, March 2016. The workshop concluded that the consistent collection of data on the occurrence of interactions and on the depredating whales is crucial for a better understanding of depredation and for solutions to be developed, both locally and globally. Yet, although efforts to develop a standardized framework to document depredation interactions across fisheries confronted to the issue was initiated through multiple papers (e.g. Gasco et al. 2016) and following instances of successful long-term implementations (e.g. toothfish fisheries in Crozet and Kerguelen EEZs), observers data on whale depredation is still lacking in specific regions, including in the SIOFA area. In some fisheries there is no information at all available on the magnitude and extent of the depredation problem other than verbatim reports from fishers and operators, while other fisheries have spent substantial time and resources in describing, assessing, mitigating and managing this issue.
Therefore, in order to increase the knowledge about depredation and the capacity to mitigate it, this paper describes, in a simplified way, the key data that should be collected from fishing vessels operating in SIOFA areas where depredation occurs. These data are sorted by order of priority depending on the range of questions each can allow to address. 

[bookmark: _Toc63275400]Data collection
[bookmark: _Toc63275401]Priority 1 Data to be collected
Presence
The consistent recording, for each haul and for each depredating species, of whether depredation occurs or not, is a critical information to: assess the extent of the issue, assess its impacts on the fishing activity, on fish stocks and on whale populations, and develop mitigation solutions (e.g. identify spatio-temporal patterns in the likelihood of vessels to be depredated, correlate with the behaviour of vessels, etc.).
For every haul and for each species: 
	Haul
	Presence ?
	Comment

	1
	Absent
	

	2
	Present
	

	3
	Present
	Night time but clearly see them in projectors

	4
	Not observed
	Night time, can’t see them but can’t say they are not present around.


Requirement: data mandatory and must be collected for every haul.
 “Presence”: Favourable conditions (visibility is at least several hundred meters with sufficient light) and observation by the observer (observer can be alerted by the crew when whales are sighted). The presence of whales is confirmed by direct observation of at least one individual at the surface in the vicinity of the vessel at least once during 1 haul. Note that presence can also be observed at night when killer whales come very close to the boat. 
“Absence”: Favourable conditions and no odontocete spotted at any time during the entire haul. 
“Not observed” is used either if the observer did not have time to gather information (e.g. if line broke), or if conditions are too bad to observe (either weather conditions, or hauling at night). 
Using this system allows to use collected data for presence/absence even if the observer did not record any numbers. The other advantage of this field is to remove empty fields that are always difficult to interpret as they can be either line observations without any odontocetes, or not observed at all, which is a common confusion for observers at sea.

Photos
Complementarily to presence/absence data, photo-identification (identification of whale individuals from photographs showing natural markings on the back or the fins of the animals - see paper SERAWG-03-XXX Killer whale photo-identification made easy for more information on how to easily conduct photo-identification) is an easy-to-implement yet very powerful technique. If consistently implemented, this will generate data that can be used to assess the abundance, the distribution and the movements of individuals as crucial information to understand, and therefore, to mitigate, the depredation issue. 
For every haul and for each species: 
	Haul
	Presence ?
	Photos?
	Comment

	1
	Absent
	No
	

	2
	Present
	Yes
	

	3
	Present
	No
	Night time: too dark for pictures

	4
	Not observed
	No
	Night time: too dark for pictures


Requirement: data mandatory and must be collected for every haul.
With this additional field, observers indicate whether they took pictures of whales for photo-identification purposes or not during the haul of the set.
[bookmark: _Toc63275402]

Priority 2 Data to be collected
Number of individuals 
Together with fishery data (catch, effort, spatial, set and hauling variables), information on the number of individuals present during each interaction is essential to produce accurate depredation estimates than can be included for an estimation of depredation that can be included into stock assessments
For every haul and for each species: 
	Haul
	Presence ?
	minimum
	maximum
	comment

	1
	Absent
	0
	0
	

	2
	Present
	15
	22
	

	3
	Present
	1
	
	At least one but too dark for accurate estimatecan’t say with the dark

	4
	Not observed
	
	
	


Requirement: data must be collected for every haul when present.
Providing exact counts of individuals from the surface may be difficult for observers as whales can dive for long periods of time. To account for uncertainty around counts, observers may fill in two fields: 
· Minimum estimate of the number of individuals,
· Maximum estimate of the number of individuals.
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Interaction with fishing gear
Knowing exactly when depredation occurs will increase the accuracy of the presence/absence data. By removing all the sets for which odontocetes were present but did not depredate any fish will limit bias when assessing the influence of factors influencing depredation. 
For every haul and for each species: 
	Haul
	Presence ?
	Interaction with fishing gear?
	Comment

	1
	Absent
	No
	

	2
	Present
	Yes
	Saw them diving close to the line

	3
	Present
	Yes
	Head of fish were observed

	4
	Not observed
	
	


Requirement: data must be collected for every haul when present.
When Presence, interaction with fishing gear is taken into account if whales are diving close to the lines or directly observed with fish in their mouths.
Estimated Time of Arrival (ETA)
This information is used to assess the distance at which whales detect the ship in different places and can give information on natural foraging areas. It can also help assessing the impact of depredation on a line, if whales are present but only during a tenth of hauling time the impact is expected to be less important.
For every haul and for each species: 
	Haul
	Presence ?
	ETA
	Comment

	1
	Absent
	NA
	Not applicable

	2
	Present
	0:30
	We were able to haul 30 minutes before they arrive 

	3
	Present
	0:00
	Saw them in projectors even before first hook came on board

	4
	Not observed
	NA
	Not applicable


Requirement: data must be collected for every haul when present.
The Estimated Time of Arrival here corresponds to the time between the first hook of the line hauled on board and the arrival of sperm whales / killer whales. If whales are already present when hauling starts then ETA is zero.
