
1997-99

Environment
Number of 

EDCP 
Records

Market Quality Regulation

Northern Shelf Canary rockfish 31 0% 3% 97%
Lingcod 309 6% 2% 93%
Yelloweye rockfish 0
Yellowtail rockfish 66 20% 9% 71%
Arrowtooth Flounder 115 91% 9% 0%
English sole 214 74% 25% 0%
Petrale sole 29 100% 0% 0%

Southern Shelf Boccacio 0
Cowcod 0
Chilipepper 12 100% 0% 0%

Slope Darkblotched rockfish 0
Pacific Ocean Perch 3 0% 33% 67%
Dover sole (p) 645 58% 16% 25%
Sablefish (p) 1,163 9% 8% 83%
Shortspine thornyhead (p) 514 39% 7% 54%
Longspine thornyhead 336 82% 11% 7%
Unsp. thornyhead 208 50% 16% 34%

Pelagic Widow rockfish 41 37% 0% 63%

962 88% 11% 2%

Nearshore Black rockfish 0
Cabezon 0

Grand Total 4,648 48% 11% 41%

All Species Total
Including Non-GF 8,920 66% 10% 24%

Pacific whiting

Species

Table 4.1.0 Reasons given for discard during three years (1997-99) of the Oregon 
Enhanced Data Collection Project (EDCP) that reasons for discard were collected.   
Percentages based on recorded reasons for discard of species (market, quality, or 
regulation).  Species discarded for an unspecified or unknown reason were not 
included in record count. Enviroment refers to classification given for species used in 
EIS analysis, not necessarily the location where the reason for discard was 
determined by the EDCP observer. Overfished species in bold and emphasis species 
in italic.  Precautionary species management (p).



Harvest Levels

ABC/OY

Sector allocations 1/

Trip (landing) limits 2/

Catch limits

If landing limits increase, 
regulatory induced discard 
is reduced.  Reducing 
discard increases accuracy 
of estimating total catch at 
lower levels of fishery 
monitoring.

Catch limits may provide 
more flexibility by relaxing  
or eliminating landing limits 
and reducing discarded 
catch of those species that 
are not market limited.  
Thus, accountability is 
improved, if full retention is 
required and/or observer 
coverage is significantly 

Vessel catch limits may 
reduce hours trawled 
through incentives and 
efficencies to maintain strict 
catch caps under some 
options.  Reducing trawl 
hours should reduce habitat 
impacts.

Effect

Reduce Habitat Impacts Increase Accountability

Low OYs often require  
management measures such as 
low cumulative landing limits 
under some alternatives that 
made lead to discard.  On the 
other hand, higher OYs may result 
in higher levels of effort and catch. 
Depending on alternatives, higher 
discard may also result.

Many species limited by markets 
do not reach OY limits, due to the 
market limit and other constraints 
placed on fishery by overfished 
species OYs.

Lower OY's should reduce 
fishing effort.  Reducing 
effort should result in 
reduced habitat impacts.

If bycatch is reduced due to 
increased landing limit, bycatch 
morality is also reduced.  If limits 
are increased due to larger OYs, 
bycatch and bycatch mortality may 
increase due to higher harvest 
levels.

Lower OYs required for 
rebuilding of some species 
may make it difficult to 
accurately track total catch 
under some alternatives. 

Reduce Regulatory Bycatch Reduce Non-regulatory Bycatch Reduce Bycatch Mortality

If OY's are reduced, regulatory 
bycatch mortality may increase for 
some species if trip limits are 
reduced.  If overall effort is 
reduced due to restrictions, overall 
bycatch and bycatch mortality may 
be reduced.

Distributed OY may have a 
postive effect in reducing bycatch. 
Risk and consequences of 
encountering a "disaster tow" can 
be spread out among several 
boats within the sector.  

Under a given OY, catch is 
allocated and distributed to fishery 
sectors in some alternatives.  
Distributed OY may have a 
postive effect in reducing bycatch 
mortality to the degree risk of 
bycatch can be spread and 
managed by the sector.

Vessel catch limits reduce bycatch 
when fishing ceases and/or there 
is a retention requirement.  Effect 
is enhanced when limit is on 
individual boat, when applied to all 
groundfish, and monitoring is 
robust.

If all groundfish catch is retained 
(alternative 6), vessel catch limit 
will have no market induced 
bycatch.

Vessel catch limits should reduce 
bycatch mortality as there is less 
need to compete to catch fish (no 
derby fishery).  Same pattern of 
effect as with regulatory bycatch.

If landing limit increases, bycatch 
is reduced.  Studies have shown 
that as trip limits decline or 
cumulative limits are approached, 
bycatch increases. As cumulative 
limits are reached there are 
stronger incentives to keep higher 
valued fish and discard species 
that are close to the limit in order 
to continue fishing for species 
having more cumulative limit 
remaining.

Economic factors such as price, 
demand, and minimum fish size 
needed for processing often 
determine market limits on the 
amount of fish landed.  These 
factors can lead to discarding of 
fish after a market limit is reached. 

Table 4.1.1   Effect of tool on regulatory and non-regulatory bycatch, habitat, and monitoring, and rationale for the effect.

Sector allocations would 
work best with a robust 
monitoring program.  With 
increased monitoring, There 
would be less incentive to 
discard allocated fish  as it 
would count against the 
allocation.



Gear Regulations 4/

Time/area restrictions 5/

Capacity Reduction

Accountability would be 
increased through VMS 
verification of fishing 
location

Flexible gear regulations 
may permit 
experimentation, and use of 
alternative and more 
selective gears to access 
unused portion of OY.  
Coupled with observers, 
species selective gears 
should reduce discarded 
fish and improve 
accountability.

Increase Accountability

Reduced effort should have 
a positive impact in reducing 
habitat impacts  Fewer 
boats could  result in 
increased hours fished  
however, offsetting positive 
effects.

Making gears less efficient or 
more selective may result in some 
species or sizes being avoided, 
thus reducing bycatch mortality.

Effect

Gear modifications may 
reduce impacts to habitat.  
Smaller roller gear requires 
fishers to avoid high relief 
habitat.  Other alternatives 
allow use of fixed gear to 
take unused portions of OY. 
In the latter case, habitat 
interactions are different, 
but likely reduced.

Habitat impacts would be 
reduced or eliminated within 
closed areas.  Habitat 
impacts could increase 
outside of closed areas if 
effort increases outside the 
closure.

Capacity reduction could occur 
through a buyback program or 
through sales of IQs. Reduced 
effort should allow more flexibility 
in vessel landing limits that would 
likely reduce regulatory induced 
bycatch. 

If overall effort is reduced as a 
consequence of capacity 
reduction, bycatch of species with 
low or no value would be reduced. 
Fewer boats may induce buyers to 
relax market limits (supply and 
demand response) and effort 
could increase.  Non-marketable 
or low valued fish would still 
contribute to bycatch.  

Reduced effort should have a 
positive impact in reducing 
bycatch mortality. Fewer boats 
could  result in increased hours 
fished  however, offsetting positive 
effects.

Regulatory induced bycatch may 
be reduced by allowing modified 
gear or alternative gear types that 
are more selective for non-
overfished species and less 
selective for overfished species.

Allowing modified or alternatives 
gears that are more selective for 
marketable  species may reduce 
market induced bycatch.  Gear 
changes to select against 
overfished species may interact 
with market induced bycatch both 
positively and negatively.

Time/area closures eliminates 
regulatory bycatch within the 
closed area by eliminating fishing 
effort. Unless effort is reduced 
outside the closed area, regulatory 
bycatch could increase outside the 
closure.

Time/area closures eliminates non-
regulatory bycatch within the 
closed area by eliminating fishing 
effort. Unless effort is reduced 
outside the closed area, non-
regulatory bycatch could increase 
outside the closure.

Bycatch mortality would be 
reduced within the closed area.  
Bycatch mortality could increase 
outside of the closed area if 
fishing effort increases.

Reduce Habitat Impacts

Table 4.1.1  (continued).  Effect of tool on regulatory and non-regulatory bycatch, habitat, and monitoring, and rationale for the effect.

Reduce Regulatory Bycatch Reduce Non-regulatory Bycatch Reduce Bycatch Mortality



Data Reporting

Logbooks

Observers

Vessel monitoring system 6/

Enforcement

1/ PFMC, 2003d.
2/ Pikitch, 1988, Methot, 2000.
3/ Larkin, 2003.
4/ Hanna, 2003 and Davis, 2003.
5/ PFMC, 2001.
6/ PFMC, 2003e.

Effect

VMS can directly reduce 
regulatory bycatch mortality.  
Compliance with area closures to 
protect overfished species, for 
example, would be assured.

Increased observer 
coverage under some 
alternatives would increase 
accountability by ensuring 
retention, if required, or 
accurately accounting for 
discarded fish

VMS increases 
accountability by verifying 
fishing location.

VMS can directly reduce 
regulatory bycatch.  Compliance 
with area closures to protect 
overfished species, for example, 
would be assured.

Reduce Regulatory Bycatch Reduce Non-regulatory Bycatch Reduce Bycatch Mortality

Table 4.1.1  (continued).  Effect of tool on regulatory and non-regulatory bycatch, habitat, and monitoring, and rationale for the effect.

Increase AccountabilityReduce Habitat Impacts



Harvest Levels

ABC/OY

Sector allocations

Trip (landing) limits 1/

Catch limits

Individual quotas 2/

Similar effect as described above 
under catch limits, but with more 
flexibility if IQs can be purchased.

Change Abundance Change Habitat Availability

Present trip limit management 
attempts to maintain ratios of 
species in some sectors of the 
multi-species grounfish fishery.  
Ratio management may result in 
effort shifting, increasing and/or 
decreasing bycatch of individual 
species.

Abundance of overfished species 
should increase as stocks are 
rebuilt, those a above MSY could 
be reduced. Any changes in 
population abundance and 
structure may affect forage 
available for other animals (birds, 
mammals, etc.).

Present trip limit management 
attempts to maintain ratios of 
species in some sectors of the 
multi-species groundfish fishery.  
Ratio management may reduce 
discard but might result in long-
term changes in abundance of 
individual species.

Effect
Change Spatial and Temporal 

Concentrations of Bycatch Change Socioeconomic Factors

Catch limits provide flexibility and 
accountability to manage bycatch. 
A reduction in derby style fishing 
should allow fishers to more 
effeciently pick fishing times and 
locations to minimize take of 
species with small catch or 
bycatch limits.

Table 4.1.2   Effects and rationale for  the indirect effects of the application of management measures (tools) designed to reduce 
bycatch and improve accountability.



Gear Regulations 3/

Time/Area Closure 4/

Capacity Reduction

Change Socioeconomic FactorsChange Abundance

Effect

Area closures could result in effort 
shifting.  While overfished species 
bycatch might be reduced, 
bycatch of market limited species 
might be increased, depending on 
alternatives.

Incentives for fishing outside of 
closed areas may result in effort 
shifts. Effort shifting may free up 
some kinds of habitat from 
impacts but increase those 
impacts elsewhere. 

Longer term, capacity reduction, if 
it results in reduced effort, 
contributes to a reduction in 
overall mortality and bycatch 
mortality which will in turn 
increase abundance. 

Response to capacity reduction 
would be to reduce habitat 
interactions with fishing gears.  
Latent capacity exists even with a 
50% reduction in fleet size.  Thus, 
there is the potential for effort 
increase even though capacity is 
reduced.  This would tend to offset 
any benefit and gear impacts on 
habitat could rebound.

Reduced effort should have a 
positive impact in reducing 
bycatch mortality. Fewer boats 
could  result in increased hours 
fished  however, offsetting positive 
effects.  Less effort may allow 
more flexibility in choice of fishing 
location - reducing spatial or 
temporal concentrations of 
bycatch.

Change Habitat Availability

Some gear modifications will 
make fishing gear less efficient, 
increasing cost per unit of value of 
catch.

Change Spatial and Temporal 
Concentrations of Bycatch

Allowing modified or alternatives 
gears that are less selective for 
overfished or other groundfish 
(undersized fish for example) 
should contribute to increased 
abundance of target species. If 
these changes also allow 
increased selection and catch per 
unit effort on non-overfished 
species, abundance of these 
species could decrease.

Gears modified to reduce bycatch 
of target species may have 
different impacts on habitat.  The 
direction of impact is unknown.

Table 4.1.2 (continued). Effects and rationale for  the indirect effects of the application of management measures (tools) designed to reduce bycatch and 
improve accountability.

Gear restrictions may have a 
positive impact at reducing 
regulatory bycatch of overfished 
species. If effort and target fishing 
increases on healthier stocks, 
bycatch of non-overfished species 
may increase.

Abundance (biomass)  inside area 
closures should increase through 
growth.  To the degree density 
dependence occurs, recruitment 
may be limited inside but increase 
outside of reserves.



Data Reporting

Logbooks

Observers

Vessel Monitoring 
Systems (VMS) 5/

Enforcement

1/ Hastie, 2003.
2/ Larkin, 2003.
3/ Hanna, 2003 and Davis, 
2003.
4/ PFMC, 2001.
5/ PFMC, 2003e.

Change Socioeconomic Factors

Effect

Table 4.1.2 (continued). Effects and rationale for  the indirect effects of the application of management measures (tools) designed to reduce bycatch and 
improve accountability.

Change Abundance Change Habitat Availability
Change Spatial and Temporal 

Concentrations of Bycatch

Increased observer coverage will 
add to cost of management and 
fishing operations.

VMS ensures compliance with 
fishing locations.  Habitat 
protection within closed areas 
would be enhanced.

VMS add to cost of fishing and 
management operations.  To the 
degree compliance and catch 
accounting are improved, future 
fishing opportunities and 
economic stability should be 
preserved

Increased observer coverage may 
reduce fishing behaviors that lead 
to regulatory induced discard.  
This would have a positive indirect 
effect in reducing bycatch, 
reducing unaccounted for fishing 
mortality, and positively 
influencing abundance.  Increased 
observer coverage should 
increase the quality of data used 
in stock assessments.  Estimates 
of abundance should therefore be 
improved.

Increased observer coverage may 
provide better information on 
habitat - especially if observers 
collect data on bycatch of benthic 
invertebrate communities.

Increased observer coverage 
should provide more accurate 
data on distributional changes in 
bycatch.



Potential Effective Uses
Potential bycatch 
reducing actions:

Reduce catch in 
excess of vessel 
limits?

Reduce proportion 
of overfished 
species?

Reduce 
encounters with 
overfished  
species?

Reduce fishing in 
high relief 
seafloor areas?

Reduce catch 
proportion of on-
bottom species?

Reduce catch 
proportion of off-
bottom species?

Reduce catch 
proportion of 
small fish?

Reduce catch 
of unwanted 
finfish species?

Reduce 
potential for 
"ghost fishing"?

Reduce catch of 
marine mammals?

Reduce catch 
of seabirds?

How easily 
enforced/ 
monitored?

Compliance 
Costs (to 
vessel)

Species associations most impacted Overfished Overfished Overfished Overfished 
rockfish

Overfished 
rockfish and 
lingcod, some of 
flatfish

Widow rockfish 
and Pacific 
whiting, 
yellowtail 
rockfish

Flatfish, 
rockfish, 
sablefish

Halibut, 
salmon, 
skates, rays, 
and sharks

Sablefish

Regulatory Regulatory Regulatory Regulatory Regulatory Regulatory Non-regulatory Non-regulatory Non-regulatory Regulatory Regulatory

Alternatives
Harvest Levels

ABC/OY 1-6 larger OYs i I d d d i low
sector allocations 4 i I i d d I i I low
vessel landing limits 1-4 larger trip limits d D i I D D I d easy med

vessel catch limits 5,6
individual species 
caps D D D I D D I D difficult high

individual quotas 5,6 D D D D D I D difficult high/low

Gear Restrictions

  Trawl mesh size 1-6
Increase mesh 
size D D D med high

footrope diameter/length 1-6
g

diameter D d D D D diff/med high
net height lower net height I D D D D diff high

codend 1-6

Increase mesh 
size,  restrict 
overall size D med high

design: on-bottom or pelagic
require pelagic 
trawl D D D D D i med high

bycatch reduction devices require D
  Line number of hooks reduce number D d i D dif low

hook size 1
increase size/ 
decrease d D D dif low

line length reduce length D d D dif low

soak time 1-6
retrieval 
requirement I i d i D Dif low

bycatch reduction devices require D
  Pot/trap number of pots reduce number D d D D med low

pot size i D med med
escape panel in net/pot 1-6 require D D med low

soak time 1-6
retrieval 
requirement I i d i i D Dif low

Time/Area Restrictions

seasons 1-6
close sensitive 
time/area d d d i i d D d d easy low

area closures 1-6 depth based mgt. d D D D i i d D D D D med high
depth closures 1-6 d D D I i i D D I d d difficult high

marine reserves 6
semi-permenant 
to permanent d D D D i i d D D D D high

d I i easy

2 reduce number I I d I I I I i D easy

IQs 5,6
establish IQ 
system

limited entry 2 no open access I I d i D easy

Capacity (vessel restrictions)
vessel size 1-6 I N Easy high
engine power I N I I med high
vessel type I N I Easy high

Type of bycatch most impacted

permits/licenses/endorse
ments

Capacity/number of participants

Table 4.1.3  Management tools and potential actions using each tool that have potential to reduce bycatch or bycatch mortality, and potential direct and indirect impacts of each action.

D = Direct effect                
d = minor direct                 
I = Indirect effect               
i = minor indirect



Environment Species Status Total Catch Attainment
Primary Reason for 

Discard
Bycatch mortality 

source 2/

Northern Shelf Canary rockfish Overfished Catch = OY Regulation Barotrauma
Lingcod Overfished Catch < OY Regulation Gear or handling trauma
Yelloweye rockfish Overfished Catch = OY Regulation 1/ Barotrauma
Yellowtail rockfish At or above MSY Catch < OY Regulation Barotrauma
Arrowtooth Flounder At or above MSY Catch < OY Market Gear or handling trauma
English sole At or above MSY Catch < OY Market Gear or handling trauma
Petrale sole At or above MSY Catch < OY Market Gear or handling trauma

Southern Shelf Boccacio Overfished Catch = OY Regulation 1/ Barotrauma
Cowcod Overfished Catch = OY Regulation 1/ Barotrauma
Chilipepper At or above MSY Catch < OY Market Barotrauma

Slope Darkblotched rockfish Overfished Catch < OY Regulation 1/ Barotrauma
Pacific Ocean Perch Overfished Catch < OY Regulation Barotrauma
Dover sole (p) Precautionary Catch = OY Market Gear or handling trauma
Sablefish (p) Precautionary Catch < OY Regulation Handling, temperature
Shortspine thornyhead (p) Precautionary Catch = OY Regulation Gear or handling trauma
Longspine thornyhead At or above MSY Catch < OY Market Gear or handling trauma

Pelagic Widow rockfish Overfished Catch  < OY Regulation Barotrauma
Pacific whiting Overfished Catch = OY Market Gear or handling trauma

Nearshore Black rockfish At or above MSY -- Regulation 1/ Barotrauma
Cabezon Precautionary ? -- Regulation 1/ Handling

1/ Reason given assumed based Oregon Enhanced Data Collection Program (EDCP) observations on similar overfished or emphasis species.
2/ All species have unseen mortality associated with stress of capture and escape from fishing gears.

Table 4.3.0a Summary of bycatch factors by stock status, species and environment. Overfished groundfish species referenced in 
Chapter 4 analysis in bold and emphasis groundfish species are in italics.




