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1. Purpose of paper 
In response to recommendations from the SPRFMO Scientific Committee and requests from 
the Commission, this paper assesses the overlap between SPRFMO squid jig fisheries and key 
New Zealand-nesting seabirds and uses available data on rates of interactions between seabirds 
and jig fishing operations in New Zealand waters to provide indicative estimates of the 
potential interactions in SPRFMO squid jig fisheries. 

 

2. Introduction 
In 2017, New Zealand presented an assessment (Debski & Holmes 2017, paper SC-05-Doc29) 
of seabird interactions in a small squid jig fishery in the New Zealand EEZ between 2012 and 
2016 to inform the assessment of potential interactions in the much more extensive SPRFMO 
jig fisheries. Observers recorded details of all seabird interactions; these were predominantly 
shearwaters and albatrosses becoming caught on the jigs, but also prions, petrels and 
shearwaters striking the vessel. Many birds were released alive, but no information on post-
release survival was available.  
 
After considering the paper and related discussion, the SC-05: 

• Reiterated that the definition of interactions should include other interactions as well 
as birds caught; 

• Recognised the potential for seabirds to interact with squid jig fishing activity at levels 
that may pose conservation concern for some seabird species; 

• Encouraged all Members and CNCPs operating squid jig vessels in the SPRFMO Area 
to implement observer programmes that specifically task observers to document seabird 
interactions, and report all data in the prescribed manner; 

• Recommended to assess data provided on seabird interactions with squid jig fishing to 
determine the nature and extent of these interactions at the scale of combined SPRFMO 
fishing activity. This should include analyses that evaluate how interactions vary 
between squid fisheries in the SPRFMO jurisdiction.  

 
The data collected by government observers in the New Zealand fishery demonstrate that 
interactions with seabirds can occur in squid jig fisheries, but the extent of this potential threat 
on the high seas is currently unknown because of limited observer data on seabird interactions, 
including in the SPRFMO Area. It is well known that seabirds are attracted to lights on vessels 
or gas flares on oil rigs (e.g. Reed et al 1985), and lights used on squid jig fishing vessels are 
no exception. As a result, birds may become caught on the jigs themselves, collide into the 
vessels (known colloquially in New Zealand as “deck strikes”), or interact with the vessel in 
some other manner that may be harmful to their survival. 
 
Because of the substantial squid jig fishing effort undertaken in the SPRFMO area, even a very 
low rate of interaction with seabirds may cause risk to the seabird species involved. There is, 
therefore, a need to understand the extent to which seabirds interact with squid jig operations. 
This paper (1) compares spatial data on fishing effort and seabird distribution in order to 
examine potential for overlap, and (2) reviews previously recorded rates of seabird bycatch 
from New Zealand squid jig fishing fishery, applying this rate to recently documented squid 
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jig fishing effort by China, Chinese Taipei, Korea, and Chile in the SPRFMO area. Such 
analysis provides a crude estimate as to the potential annual number of seabird interactions and 
deaths due to squid jig vessels throughout the SPRFMO Area. 
 
 
3. Overlap of seabird foraging ranges and squid jig fishing 
To assess if there is a potential for squid jig fishing to interact with seabirds, we assessed 
whether there is overlap, across the SPRFMO area, of fishing effort and year-round 
distributions of New Zealand-nesting seabird species, particularly those of international 
conservation concern. This analysis suggested there is substantial overlap of fishing effort and 
the spatial distribution of seabird species, included threatened albatrosses and petrels (Figures 
1 & 2). For the purposes of this demonstration we used spatial fishing effort sourced from 
Global Fishing Watch, as a readily available public data source. We recognise these data may 
not represent all fishing effort because of the reliance on AIS (Automatic Identification System) 
tracking. 
 

 
Figure 1: Overlay of albatross species and squid jig fishing effort. Fishing effort from the year 2016, sourced 
from Global Fishing Watch (accessed: 24 July, 2018) and shown as pink-purple shading, is overlaid on New 
Zealand-nesting albatross species’ year round distribution maps, sourced from BirdLife International 
shown as pale green shading. The albatross species included here are: Antipodean albatross, black-browed 
albatross, Buller’s albatross, Chatham Island albatross, grey-headed albatross, royal albatross, Salvin’s 
albatross, and wandering albatross. 
 

 
The New Zealand-nesting albatross and Procellariidae species illustrated in Figures 1 and 2, 
whose distributions directly or closely overlap fishing effort, are listed in Table 1. It should be 

10 Aug 2018 SC6-Doc31



noted that this analysis does not include all species that could potentially be at risk; for example, 
there are other albatross and petrel species that breed in other regions (e.g. Baird et al 2012), 
as well as storm petrels and prions which have been observed interacting with New Zealand 
squid jig fishing vessels (Debski & Holmes 2017, paper SC-05-Doc29), that also spatially 
overlap SPRFMO squid jig fishing effort. 
 

 

 
Figure 2: Overlay of New Zealand-nesting Procellariidae petrel species and squid jig fishing effort. Fishing 
effort from the year 2016, sourced from Global Fishing Watch (accessed: 24 July, 2018) and shown as pink-
purple shading, is overlaid on Procellariidae petrel species’ year round distribution maps, sourced from 
BirdLife International and shown as pale green shading. The Procellariidae petrel species included here 
are: Buller’s shearwater, Chatham petrel, grey petrel, black petrel, sooty shearwater, Westland petrel, and 
white-chinned petrel. 
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Table 1: Albatross and Procellariidae species with year-round distribution overlap with SPRFMO squid 
jig fishing efforts. 

Species that overlap with squid jig fishing  
Previous recorded 
interaction with squid 
jig fishing in NZ? 

Albatross species: 
Antipodean albatross No 
Black-browed albatross No 
Buller’s albatross Yes 
Chatham Island albatross No 
Grey-headed albatross No 
Royal albatross No 
Salvin’s albatross No 
Wandering albatross No 

 
Procellariidae species: 

Buller’s shearwater No 
Chatham petrel No 
Grey petrel No 
Black petrel No 
Sooty shearwater Yes 
Westland petrel No 
White-chinned petrel No 

 
 
 
4. Potential seabird interaction levels with squid jig vessels in the 

SPRFMO area 
The available evidence suggests there is potential for seabird interactions with SPRFMO squid 
jig fisheries, indicating the need to better understand the extent of these interactions and the 
potential impact on seabird populations. Because observer data on seabird interactions was not 
available to us for these fisheries, we conducted an indicative analysis to estimate the potential 
annual seabird interactions and fatalities in the squid jig fisheries of China, Chinese Taipei, 
Korea and Chile1. We applied the rates observed in New Zealand squid jig fishing (interactions 
and deaths per fishing day, Table 2) to 2016 fishing effort reported to SPRFMO (number of 
fishing days per year, Table 3, from Chinese Taipei, 2017; Li, G. et al., 2017; Choi, S-G., et 
al., 2017; Undersecretariat for Fisheries and Aquaculture, 2017)2.  
 
 
 
 
 
 

                                                           
1 Although Chile’s artisanal fishing accounts for approximately 80% of their squid jig fishing effort (Source: Report 2017), only Chile’s 

industrial fishing effort was included in the analysis. This is because the observed rate of seabird interaction was reported from New 

Zealand’s industrial fishing vessels, and it is unknown how these rates would compare with Chile’s smaller (<18 m) artisanal fishing vessels. 
2 All countries, excluding Chile, reported the total number of fishing days per year. In order to best estimate the fishing effort in days by 

the Chilean industrial squid jig fishing fleet, the total reported catch was divided by the average catch per unit effort (CPUE) reported by 
other industrial squid jig fishing fleets (average CPUE = 10.5). 
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Table 2. Observed seabird interactions with squid jig fishing vessels in New Zealand between 2012 and 
2016. 
 

Fishing 
year (1 Jul-
30 June) 

Fishing 
days 

observed 

Total 
fishing 

days 
Seabird 

interactions 
Caught   

on jig 
Deck 

strike Unknown Dead Alive 
         
2012-13 213 216 9 7 0 2 1 8 
2013-14 98 110 2 0 1 1 0 2 
2014-15 110 159 29 25 4 0 1 28 
2015-16 88 100 3 0 0 3 0 3 
Totals 509 585 43 32 5 6 2 41 
Rate (day-1)   0.084 0.063 0.010 0.012 0.004 0.081 
 

 
Table 3. Fishing days reported by year for each country. * Chilean industrial fishing effort was estimated 
based on reported catch. 
 
Country 2012 2013 2014 2015 2016 
      
China 65,530 57,771 58,831 60,116 62,258 
Chinese Taipei 2,211 1,045 474 616 1,880 
Korea 580 365 397 151 409 
Chile – Industrial* 2,853 860 4,867 3,750 3,739 
Totals 71,174 60,041 64,569 64,633 68,286 

 
 
This indicative analysis suggests that, if the observed rates of interaction in New Zealand 
fisheries are broadly comparable with those in SPRFMO fisheries, there could be over 5,000 
seabird interactions with squid jig fishing vessels annually within the SPRFMO Area. About 
250 of these interactions could potentially be immediately fatal (Table 4). The extent of delayed 
mortality of birds involved in interactions but released alive and “cryptic” unobservable 
mortality are unknown. 
 
 

Table 4. Indicative estimates of potential annual seabird interactions and fatalities due to squid jig fishing 
in the SPRFMO Area based on overlap between fisheries and seabirds and interaction rates observed in 
New Zealand squid jig fisheries. Numbers are tabulated to the nearest integer and there may be rounding 
errors. 
 
Total Potential Interactions:  5,769  

Immediate Outcome Interaction Type 

Alive (on release) 5,500 Caught on Jig 4,293 

Dead 268 Deck Strike 671 
 
 

 
Other/Unknown 805 
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5. Discussion 
In this paper we present a very broad assessment of the overlap of New Zealand-nesting 
albatross and petrel species with squid jig fishing effort in the SPRFMO area. A more detailed 
assessment could be made using detailed fishing effort data and analysing seabird distributional 
data to a finer temporal and spatial scale. Such an analysis would also usefully be expanded to 
include all seabirds that forage in the SPRFMO area and may be vulnerable to squid jig bycatch 
or other interactions. Our estimation of total potential bycatch is also necessarily crude, due to 
the limited observer data available on seabird interactions with SPRFMO squid jig fisheries. 
We recognise that both the seabird assemblages and the operational nature of the fishing will 
vary across the SPRFMO area, and rates of seabird interactions observed in New Zealand may 
vary from those in other areas, though we have no data to suggest whether the New Zealand 
data are likely to over-estimate or under-estimate interaction rates in other fisheries.  
 
It is known that at least some other squid jig fisheries have interactions with seabirds, 
sometimes lethal. For instance, Kuepfer (2018) reported a summary of interactions observed 
between 2007 and 2017, involving mainly black-browed albatross, giant petrels, storm petrels, 
sooty shearwater; white-chinned petrel, and Magellanic penguins. Six sooty shearwaters were 
confirmed killed following collisions with a vessel, and at least two black-browed albatross 
were considered mortally wounded following interactions with the gear. The opportunistic 
nature of the observer coverage reported by Kuepfer (2018) means that the numbers are very 
hard to scale to the whole fishery but, as with the New Zealand in-zone observations, the rate 
of lethal interactions is not zero. Black (2005) reported a seabird mortality event in the Southern 
Ocean caused by a combination of bright lights and poor visibility at night. One night, a large 
number of birds collided with the ship and, of ~900 birds collected from the deck, 215 were 
already dead, either directly due to collisions or to hypothermia and drowning. This may not 
be a common event but the combination of bright lights (as used by squid jiggers at night) and 
poor visibility presents a clear risk to some species of seabirds. 
 
Because of the potentially large number of seabird interactions that may occur in squid jig 
fisheries in the SPRFMO area, and the limited data available, we believe it to be priority to 
collect the data required to improve the assessment presented here. In particular, we encourage 
the placement of observers on vessels to achieve suitable and representative levels of coverage 
for estimating bycatch (a separate paper considers appropriate levels of observer coverage for 
different objectives), and the tasking of those observers to record seabird interactions such as 
entanglement on jigs and birds striking the vessel. The collection and reporting of such data 
will enable a much better understanding on the risk that squid jig fishing may pose to seabirds. 
 

6. Recommendations 
It is recommended that the SC: 
 

• Notes that a number of seabirds, including albatrosses and petrels, overlap spatially 
with squid jig fisheries in the SPRFMO area and could be at risk of bycatch; 

• Notes that, based on these very limited data and indicative analysis, there could be 
several thousand seabird interactions each year in SPRFMO squid jig fisheries and 
several hundred fatalities; 
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• Advises the Commission of the risk posed to seabirds by squid jig fisheries; 
• Encourages all Members and CNCPs to collect and report specific data focussed on 

seabird interactions with squid jig fisheries so that a more robust understanding of 
interactions and risks can be developed. 
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