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Observer declarations of ALDFG (GEN-6)

Observers categorized the occurrence of ALDFG for a particular longline 
set as “lost during fishing” “abandoned” or “dumped” in accordance 
with following definitions.

‘Lost fishing gear’ should be used when a portion of the primary fishing 
gear – mainline, branchline or floatline is lost and the vessel makes an 
attempt to recover the gear but is unable to.
‘Abandoned gear’ should be used where gear is lost and the vessel does 
not or cannot safely attempt to recover it.
‘Dumped gear’ is when part of the primary fishing gear (for example, the 
lines) is deliberately dumped as a means of disposal.

The term “dumped” is hereafter referred to as “discarded”. 
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Longline gear loss

For pelagic longline fisheries, surveys indicated that annual global 
ALDFG incidents involved:
1) 3.33% (±0.59%) of all mainlines, 
2) 3.58% (±0.78%) of all branchlines, and 
3) 2.86% (±0.55%) of all hooks

Richardson et al. (2022) interviewed 451 fishers from seven countries 
about annual fishing effort and ALDFG incidents across multiple 
fisheries. 

60 longline fishermen were surveyed, including 15 fishermen each from 
New Zealand, Indonesia, U.S. and Peru. 

Global estimates were based on how much fishing gear they lose 
annually and multiplied reported losses by global fishing effort data. 



Project objectives



Data - GEN-6 (11 CCMs) and Pacific Islands Region 
Observer Program (2 CCMs). 

Time - 2005 – 2024

• ALDFG incidents were reported on 
4.8% of the trips analyzed (477 of 
9,864 trips)

• Incidents occurred on 8.7% of trips 
covered by GEN-6 data (347 of 3,985 
trips) and 

• 2.2% of trips covered by PIROP data 
(130 of 5,879 trips)

GEN-6 - 706 separate incidents
PIROP - 138 separate incidents 
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WCPFC-CA Marine Pollution
Observed vessel Number Number of GEN6 Number of GEN6 Number of trips with Percentage of trips
flag of trips pollution incidents ALDFG incidents GEN6 ALDFG incidents with ALDFG

Cook Islands 94 80 18 10 10.6%
Fiji 2,037 871 343 177 8.7%
FSM 129 228 80 29 22.5%
Kiribati 51 15 3 3 5.9%
Marshall Islands 256 300 50 32 12.5%
French Polynesia 826 152 83 36 4.4%
Papua New Guinea 96 219 35 16 16.7%
Solomon Islands 70 295 58 18 25.7%
Tonga 192 71 8 3 1.6%
Vanuatu 177 211 26 21 11.9%
Samoa 57 26 2 2 3.5%

Total 3,985 2,468 706 347 8.7%

Number Number of ALDFG Number of trips with Percentage of trips
of trips incidents with ALDFG incidents with ALDFG

Hawaii 5,622 110 105 1.9%
American Samoa 257 28 25 9.7%

Total 5,879 138 130 2.2%



Challenges for quantifying ALDFG

Observers record ALDFG incidents in the “Comments” field. These data 
are not easily extracted

Unstandardized methodology in recording ALDFG as length, weight and  
number of longline segments abandoned or lost

Conversions were developed to convert length to weight and weight to 
length

Mainline -25 kgs = 1 nm
Branchline – 4.5 kgs = 1 nm 

Observers estimated the volume 
of mainline and branchline 
discarded using multiple 
container types

 



GEN-6 and PIROP data

GEN-6 PIROP

Trips 347 130

Incidents 706 138

Abandoned 
incidents

55 13

Lost incidents 64 125

Discarded incidents 587 0

Incidents in EEZs 645 (91%) 72 (52%)

Incidents in the 
High seas

61 (9%) 66 (48%)



ALDFG – GEN-6 and PIROP 

GEN-6 mean per incident (n=706) PIROP mean per incident  (n=138)

All Abandoned Lost during Discarded All Abandoned Lost during
fishing fishing

Mainline length (meters) 560.5 335.2 2,714.9 346.8 3,891.6 5,620.9 3,726.9

Mainline weight (grams) 7,538.2 4,519.7 36,648.6 4,656.0 52,533.2 75,876.6 50,309.9

Branchline length (meters) 448.5 380.0 1,788.6 308.8 1,363.6 1,915.0 1,311.1

Number of branchlines 29.9 25.3 119.2 20.6 90.9 127.7 87.4

Branchline weight (grams) 1,965.5 1,654.7 7,669.2 1,372.8 5,847.1 8,211.3 5,621.9

Mainline plus branchline length (meters) 1,009.0 715.2 4,503.5 655.5 5,255.3 7,535.9 5,038.1

Mainline plus branchline weight (grams) 9,503.7 6,172.7 44,317.7 6,020.0 58,380.2 84,087.8 55,931.9

Number of buoys 0.508 0.618 4.422 0.072 4.239 5.583 4.111

Number of radio beacons 0.028 0.018 0.188 0.012 0.254 0.167 0.262

Mean Mean
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Drivers for abandoned longline gear

Abandoned fishing gear
Category

1 Gear abandoned to start next longline set 1
2 Mainline gear separated 3
3 Interaction with a seamount 3
4 Interaction with a drifting object, usually a dFAD 9
5 Unknown reason 38
6 Operator error 1
7 Something very heavy on gear 3
8 Large gear tangle 10

Total 68



Drivers for lost longline gear

Lost fishing gear
Category

1 Line parted and could not find and retrieve gear 57
2 Unknown reason 88
3 Could not find the end radio buoy to retrieve backwards 12
4 Operator error (e.g. poor snap placement, branchline dropped into the ocean) 7
5 Something very heavy on gear 2
6 Gear cut or stolen by another vessel 10
7 Gear caught on propeller 9
8 Lost due to rough seas or strong current 4

Total 189



Raising ALDFG to 
WCPFC-CA

 

GEN-6 706 ALDFG incidents PIRO 138 ALDFG incidents 

Sample each distribution 5,000 times 

Sum all values and divide by an assumed longline set effort of 3,000 hooks 

 

Scale to 2015 WCPFC-CA longline effort of 857 million hooks 

11 CCMs with GEN-6 data had 81.1% of 

effort and were raised to the 857 million 

hooks 

 

2 U,S, CCMs with PIROP data had 18.9% 

of effort and were raised to the 857 million 

hooks 

 

A procedure was applied to mainline weight, branchline length and weight, number of 

buoys and radio beacons 

Analyses proceeded with the four assumptions for longline sets within a trip that had no 

observer documented ALDFG  

WCPFC-CA 
longline effort

 

WCPFC-CA 
Longline effort
By 11 and 2
CCMs

 



Four scenarios in raising ALDFG



WCPFC-CA estimates of ALDFG

Scenario 1 Scenario 2 Scenario 3 Scenario 4
All 15 sets in a trip 1 of 15 sets in a trip 1 of 15 sets in a trip  1 of 15 sets in a trip
have 100% ALDFG has 100% ALDFG has 100% ALDFG has 100% ALDFG

ALDFG loss (mean 2005-2024) 14 sets with 50% ALDFG 14 sets with 25% ALDFG

Mainline length (kms) 396,231 26,160 183,225 91,534

Mainline weight (mt) 5,319 351 2,449 1,220

Branchline length (kms) 184,258 12,399 87,184 43,821

Branchline weight (mt) 809 54 377 188

Mainline plus branchline length (kms) 580,489 38,559 270,409 135,355

Mainline plus branchline weight (mt) 6,128 404 2,825 1,408

Number of buoys 42,306 2,807 19,685 9,852

Number of radio beacons 2,504 168 1,200 595

Number of branchlines 12,283,881 826,602 5,812,282 2,921,416

Number of hooks 8,814,659 592,583 4,148,590 2,080,704

Branchline % 1.64 0.11 0.78 0.39

Hook % 1.19 0.08 0.56 0.28

Confidence intervals calculated after SC22



WCPFC-CA ALDFG comparison of studies
WCPFC reference year 2015

Longline effort 857 million hooks
Mainline length 30,640,606 kms
Branchline length 12,855,000 kms

Loss (Richardson et al. 2022) Loss - this study
1 of 15 sets in a trip has 100% ALDFG, 
14 sets with 25% ALDFG

Mainline loss (%) 3.30 0.30
Mainline loss  (kms) 1,011,140 91,534
Branchline  loss (%) 3.58 0.39
Branchline loss (million) 28.97 2.92
Branchline loss (length) 434,499 43,821
Hook loss (%) 2.86 0.39
Hook loss (million) 24.51 2.08



Disposal of gear when vessels arrive in port
Interviews at WCPFC22
American Samoa
Australia
Cook Islands
French Polynesia
South Korea
Tonga
Solomon Islands

Directed Port Surveys
FSM & RMI - end-of-life purse seine gear is managed through an 
established and largely effective private-sector system. 
U.S. Hawaii – longline gear incinerated for electrical power, other fishing 
gear (mostly trawls) collected and fishers paid $1USD per pound. 90 mt 
collected since November 2022. 

Deposed of 
on land

Interviews at SC22 margins?
China
Chinese-Taipei
Indonesia
Japan
Kiribati
New Caledonia
New Zealand



Reducing abandoned and lost gear

The secondary cause of gear loss in ‘lost during 
fishing’ incidents is when the vessel cannot locate 
the radio buoy at the end and the gear cannot be 
retrieved. 

Radio beacons are not commonly used in 
contemporary pelagic longline fisheries as 
direction finders are difficult to procure. 

There are modern GPS/AIS longline buoys that may 
reduce gear loss and are preferred to radio buoys. 
These buoys are battery or solar powered and can 
transmit consistent and accurate GPS positions to the 
vessel. 



Recommendations
1) Increase longline observer coverage. 
2) Explore opportunities to capture ALDFG indicators via electronic 
monitoring. Longline fleets could expand the scope of EM indicators to 
examine ALDFG incidents, including quantities and drivers. 
3) Extend ALDFG reporting to the entire WCPFC ROP. 
4) Extend ALDFG reporting to additional WCPFC fleets. 
5) Update the GEN-6 and PIROP forms. Both the GEN-6 and PIROP forms 
could be updated to facilitate analysis. 
6) Require observer training on ALDFG reporting. Observer training could be 
adapted to include a specific module on reporting ALDFG incidents. 
7) Request authorization for the release of observer journals that may 
contain ancillary data to inform ALDFG estimations. 
8) Identify opportunities for improving gear management at the end of its 
useful life to prevent discard or incidental loss. CCMs could consider 
identifying circumstances and their respective port facilities and possible 
end-of-life gear management options. 
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