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EXECUfIVE SUMMARY 

The Council selected a range of alternatives to be coMidered when allocating Pacific cod between fixed, trawl. 
andjig gear. lbis allocation will replace BSAI Amendment 24 which allocates 54% of the Pacific cod TAC to 
trawl gear, 44% to fixed gear (hook: and line and pots), and 2% to jig, but will sunset on December 31, J996. 
Alternatives under consideration by the Council are: 

Alternative Trawl Fixed I JiQ: 

1 No Action-Current allocation will expire at the end of 1996. 

2 54% 44% 2% 

3 44% 54% 2% 

4 59% 39% 2% 

5 39% 59% 2% 

6 49% 49% 2% 

Under each of the main ahematives listed above, the Council is also considering splitting the trawl portion of the 
TAC between catcher vessels and catcher processors. The splits being contemplated are 60% CV / 40% CP, 
40/60. and 45/55. 

Enyjroruneotallmpact'i 

Cltapler 2 concluded that none of the altematives under consideration is likely to significantly affect the quality 
of the l1uman environment. It was also determined that none of the alternatives is likely to have any adverse 
impact on endangered or threatened species or on marine manunals. 

Review of 1992-95 Fisheries 

Chapter 3 provided a summary of the 1992-95 Pacific cod fisheries. Some of me important fmdings from that 
chapter are: 

*	 The trawl halibut mortality cap caused a redistribution of the TAC from trawl vessels to fixed gear in 
both 1994 and 1995 

*	 In 1995, fixed gear vessels were unable to harvest all of the 10,000 mt reallocation from trawl vessels. 
because mey reachcd their halibut mortality cap. 

*	 Potve<lsels increased their total catch from about 8,000 mt in 1994 to 18,700 mt in 1995. Prelimmary 
calch reports for 1996 indicated about a 50% increase Over 1995 rales. 

*	 Trawl catcber vessels averaged 25.7 kg of halibut mortality per metric lOn of Pacific cod target catch, 
and catcher processors averaged 19.1 kglmt in 1995. 

*	 Halibut mortality rales and crab bycateh rates tended to be quite variable across years. 



• Discards of cod are highest in the non-cod target fisheries. TIlls is especially true for Ute trawl catcher 
processor fleet. Overall in 1995, L7.68% of cod taken was discarded. That same year, 51.39% of lhe 
cod taken in non-cod largets (as byCalch), and 6.03% of the cod taken in cod larget fisheries was 
discarded. 

• Trawl catcher vessels tend to catch a higher percentage of their toml cod in the cod target fishery than 
catcher processors. 

• Fixed gear vessels had linle cod bycatch in non-eod target fisheries. 

• Pot vessels had higher bycateh rares of C. opilio and red king crab than any of the olber gear groups 
(though mortality rates are uncertain). 

• coo fillets are mainly sold in the U .$. Roe, milt. salt cod, and whole cod are exported. H&G cod have 
important markets in Asia, Europe, and North America. These different markets suggest that ignoring 
benefits beyond primary processing tends to introduce a bias that favors the freezer longliners. 

Analytical Methodoloeies 

Chapter 4 provides a description of the model used to project tolaI catches under each of the Council's 
alternatives. lbe present model no longer uses gross revenue as I.he "maximand" - it calculates gross revenues 
for each alternative but is oot driven by gross revenues. It also incorporales a set ratio of CV catch rales to CP 
catch rates within the trawl sector, which further reduces its reliance on gross revenue and makes its operation 
consistent withaetual fisheries observations. Total cod catches in other groundfish fisheries (other than midwater 
pollock) are fixed, which provides an estimate of bycalch needs of cod by these fisheries, therefore enabling 
reasonable estimates of cod remaining for target fisheries. EssenLially, this model is a deterministic model - it 
is a convenient tool for calculating a variety of necessary mathematical equation.<;, utilizing a necessary minimwn 
of assumptioo.s regarding the prosecution of the fisheries. 

Analytical Findinis 

Major findings from ChapLer 5 of the analysis are summarized next Model Run #1 contains the most relevant 
basic fmdings. TIlls model run represents the best estimate of how the current fisheries are managed and 
prosecuted. Other model runs are provided to show the effects of sensitivity analyses or the effects of various 
sets of assumptions such as CDQ allocations, splitting the trawl halibut PSC apportiorunenl between catcher 
vessels and catcherlprocessors, and the Improved Retention and Utiliza1ion initiative. 

Findings From Model #1 (Base Case Resnlts): 

•	 Because pot vessels do nOl have a cap on PSC halibut mortality, fixed gear overall wiU Dot be 
constrained by existing halibut PSC caps. 

•	 Within the fixed gear group, the longline target fishery is constrained by their halibut PSC caps under 
every Alternative at 94,112 mt as estimated by the model. Therefore, the alternatives will have little 
impact on the longline fleet, unless some change in the halibut PSC caps is made. 

•	 Trawl gears are consrrained by PSC caps in any alternative which allocates 49% or greater to thar. sector, 
but are constrained by the Pacific cod apportionment in alternatives which allocate less than 49%. 
Because they are constrained by halibut Wlder the currenL program (Alternative 2), and by any alternative 
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which increases the crawl apportionment. the trawl sector would not realize gains in Pacific cod catch 
under any of the altematives under consideration, unless changes are made to the PSC caps. 

The primary beneficiary of an increase in the fixed gear allocation will be pot vessels - this is because 
longline gear is constrained by the cwrem PSC cap. 

Pacific cod ca1Ches in other crawl groundfish target fisheries are stable at around 53,000 mt under each 
alternative. This represents between 40% and 50% of the Lota! trawl catch under any of the alternatives. 
Under CWTent regulations Pacific cod in catches in other crawl groundfish fisheries will be largely 
unimpacted by the apportionments. 

Trawl catcher processor catches of Pacific cod in other groundfish fisheries are likely to be about 35.000 
mt under each alternative. Pacific cod catches in other groundfish fisheries by crawl caICher vessels are 
approximately IS.000 mt. Neither of the fixed gears have significant bycatch of Pacific cod in other 
groundfish fisheries. 

Discards are est:ima1ed Lo decrease with increases in allocations to the fixed gear sector, asswning current 
management regulations, though no major differences occur across alternatives. Approximately 75% 
ofall Pal..ific cod discards occur in trawl fisheries for targets other than Pacific cod. These discards will 
be largely unaffected. by the allocation. 

Total halibut bycatch monality from the cod fisheries decreases in allocations favoring fixed gear. 
Within the crawl sector, halibut mortality is reduced in allocations favoring catcher processors. 

Crab bycatch generally increases under alternatives which allocate a higher percentage to fixed gear. 
This is because cod crawl target fisheries have generally lower crab bycatch rates than pot gear fisheries 
for cod (olher trawl groundfish targets take the vast majority ofcrab bycateh). Tbis fmding does not take 
into account differential Ulortality rates associated with each gear type. 

Total product from the cod fisheries is greatest under Alternative 7. where fixed. gear receives the 
highest allocation percentage. This is due to higher utilization rates (production of whole and H&G 
product as opposed. to fillets. for example). 

The total amount of cod going to domestic markets v.illlikely remain unchanged, assuming current 
halibut PSC caps. This is because any change in the apportionment appears to affect only trawl and pot 
gear. which produce similar products for the same markets. 

Gross revenue per ton of target catch is greatest for trawl catcher processors. However, because much 
of their catch of Pacific cod occurs in other groundfish fisheries, overall gross revenue impacts of the 
alternatives are relatively small. The difference between the altemative with highest gross revenue 
estimate and thal with lowest is $4.6 million dollars, approximately 2.5% of overall gross revenues in 
the Pacific cod target fisheries of all gears. 

Gross revenue estimates assume thallbe pot fleet will be able to harvest the Pacific cod made available 
to it by the apportionments. If the pot fleet is unable to catch their share, and the other sectors are 
constrained by either halibut or by the Pacific cod apportionment. then gross revenue will fall from the 
projected amounts by $S33 for each ton "left on the table." If for example 1,000 mt of Pacific cod are 
left unharvested. then overall gross revenues will be $S33.000 lesslhan projected. If5.500 Ult are left 
unharvested then overall gross revenues will fall by $4.6 million which was the total range seen in the 
alternatives. under the assumption thal all Pacific eod would be caught. 
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*	 Gross revenue measures ignore costs of production and do not necessarily reflect the greatest 00 return 
to the Nation. Reliable cost intonnation is unavailable, but as discussed in Chapter 3 would tend to 
indicate that net revenue is higher in trawl fisheries than in pot fisheries. Since pot fisheries are the 
primary beneficiary ofa reallocation to fixed gears it would appear that net revenue decreases would be 
likely, under this scenario. 

*"	 Opportunity costs as represented. by reduced gross revenue amounts generally decrease with increases 
in the fixed gear allocation. This finding is heavily influenced by the reduced gross revenue impacts 
which would be felt by the groundfish fisheries themselves, rather than in impacts on the halibut fishery, 
Or on the crab fisheries. There is a direct (albeit partial) tradeoff between revenues in the Pacific cod 
trawl target fisheries .and revenues in the pollock: fisheries. In alternatives which increase revenues for 
the trawl Pacific cod fisheries, revenues are reduced (i.e., reduced gross revenues are higher) in the 
pollock fisheries. 

General Assessment of the Alternatives Under Model Run #1 (Base Case): 

Alternatives 1.2. and 4 and Sub Qptions: 

•	 Under these alternatives, which keep the apportionment at the current levels or increase the 
apportionment to the trawl sector, !:he trawl fleet is constrained by their caLch ofhalibut rather than by 
the Pacific cod apportionment. Therefore, little or no change from the current situation c.an be expected, 
for either sector. Under the 'C' sub-options of these alternatives target catches are expected to shift 
from the Trawt CP to the Trawl CV sector. Because trawl catcher vessels appear to have a higher halibut 
PSC mortality rate, overall crawl catches decrease under !:he 'C' options. which allocate 40% to Trawl 
Catcher Processors and 60% to Trawl Catcher Vessels. 

Alternative 3 and Sub-Options: 

•	 Under AlternaLive 3 which reverses the current apportionment allocating 44% to the trawl sector and 
54% to the fixed gears, the pot fleet is expected to have over 51,000 mt availabJe to it, assuming the 
longlinefleet will be constrained by !:heir halibut PSC catch. This is an increase of33,000 lOt from their 
1995 catch. 

•	 Under 3A (no CP/CV split), the ratio of catch between the CP and CV groups is projected to be the same 
as under the current allocation. Overall trawl target catches decrease by 10,673 mt., and hali but PSC 
monality drop with it to 1,447 mr, 238 mlless than the ClUTent trawl halibut PSC mortality cap. Under 
options B and D more Trawl CP target catches increase and halibut PSC mortality drops to a low of 
]426 mt under option 3B. Under option 3C Trawl CV target catches increase, and halibut PSC mortality 
is projected to be ],573 mt. 

Alternative j and Sub Qptions: 

•	 Under all options of Alternative 5 which allocales 59% of the Pacific cod to fixed gears, projected 
\.4tebes by the pot fleet are ove;r.~~oqo mt. This exceeds their 1995 catch by approximately 46,000 mt. 
Since the Jongline fleet f~~~~ed. by lheir halibut PSC mortality cap, capacity in the pot fleet will 
have to increase in order Co harvest the entire Pacific cod TAC. jf it stays at cwremlevels. 

•	 Target fishing for Pacific cod by catcher processors is estimated to fall to very low levels (6,000 mt) 
under Alternative 5C. This AJternative allocates 39% of the Pacific cod to the uawl sector, with 60% 
of that going to catcher vessels. Under this alternative, target catches of the trawl catcher vessels are 
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projected to be higher than under the current apportiorunent. Under other Sub-Options target catches 
are much more evenly distributed between the Trawl CV and Trawl CP groups. 

Alternative 6 and Sub-Options: 

*	 Under Alternalive 6. which is a 49/49 split between trawl and fixed gear, the pot fleet is projected to 
have between 39,896 rut (under 6B) and 45,936 mt (under 6C) available to it. This is an increase of over 
20,000 mt from their 1995 catch. 

*	 Under Alternative 6, the lOlaitrawl target caJ:ch (an average of 48% llilder the four options) is just below 
the level which can be laken by their cod apportionment. The trawl target caleh is still conIDained by 
their overall trawl halibut PSC mortality cap, but with a small decrease in their bycatch rates, they would 
instead be constrained by the cod apportionment. Total trawl catches are highest under option 68, 
48.4% of the TAC, and lowest under option 6C at 46.1 % of the TAe. 

Model Run #2 and #3 - Sensitivity Analysis Which Changes (± 10%) the Ratio of CV to CP Catch Rates 

, Increasing the ratio of trawl CP to CV target catch increases the target catch going to trawl catcher 
processor under each alternative. With increased CP target catch, more trawl Pacific cod is caught per 
ton of halibut, and therefore, the overall trawl total catch will tend 10 increase. Decreasing this ratio will 
result in an opposite directional effecl. 

Model Run #4 - Sensitivity Analysis Which Uses 1994 (as opposed to 1995) Halibut Bycatch Rates 

This model run simply uses the 1994 halibut bycatch roortaIity Cales for each fishery, as opposed to the 1995 rates 
used in the "Base Case." Because PSC caps are an important constraint on the fisheries (other than pot gear), 
the results under each alternative are significantly influenced by halibut bycatch mortality rates. In this case, 
Do::ause the mortality rate for 100gline gear was 50% higher than in 1995, the resulting catch of cod by this sector 
is reduced by about 50%. Additional catch is accrued to the pot gear sector. Trawl mortality rates were higher 
also, but only slightly so. ITIhe reverse occurs (halibut bycatch mortality rates decrease for longline and/or trawl 
gear), then the amount of cod caJ:ch available for the pot gear sector would be decreased. 

Model Run #5 - Assumes a Pro~rata Apportionment of the Trawl Halibut PSC Cap Between Catcher 
Vessels (CV) and Catcher Processors (CP) 

, 1be findings Wlderthis scenario are similar 10 the "Base Case," with the following notable exceptions: 

, 
Splitting the trawl PSC cap favors catcher processors (CP) under the CWTeJlt percentage split. its 
reciproc:al. or a 49/49 split - this sector gains cod harvest from the CV sector which reaches its PSC cap 
relatively sooner. 

, A split PSC cap is neutral Wlder alternatives which significantly increase the fixed gear allocation, 
because TAC will be the constraining factor anyway. 

, 
Splitting the PSC cap proportional to the cod quota reduces overall halibut mortality, relative to having 
a common cap for the two trawl sectors. This results because under the current apportiorunent the 
catcher vessels take 51 % of the trawl target catch but account for 58% of the total trawl halibut PSC 
mentality caJ:ch in the Pacific cod fisheries. IT the catcher vessel were to catch 60% of the targer cod they 
would end up with 68% of the halibut mortality. Therefore if they receive only 60% of the halibut, they 
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will not be able to catch 60% of the cod, and the total halibut mortality will decrease, but only if the 
catcher processors bave low enough halibut bycateh rales to first use their cod allocation. 

•	 These results are primarily due to two factors: (I) the catcher vessels have a higher pen;.entage of their 
cod catch in cod target fisheries, and (2) the catcher vessels have a higher bycalch rate of halibut. in cod 
targets, than catcher/processors. 

Model Run #6 ~ Assumes a 7.5% TAC Reduction for CDQs 

'"	 TIlls model run was made wi!.h the assumption of 7.5% of the TACs. including cod, being set aside a.<;; 

CDQs. &sentiaUy, this reduction in TAC, because it is accompanied by a 7.5% reduction in the halibut 
PSC caps for each fishery, does not alte. the basic outcomes other than to proportionally reduce the calch 
and gross revenues for the longline and trawl sectors. Pot gear, unconstrained by PSC caps, would 
continue to harvest any of the 'excess' quota (above 49%) allocated to fixed gear. 

Model RWIS #7 and #8 ~ Release the Halibut PSC Constraints for Longline and Trawl Gear and Sets the 
Pot Gear Catch at a Muimum of 25,000 mt and 35.000 mt Respectively 

•	 The primary purpose of these model runs is to examine what would be required, in tellDS of halibut PSC 
allowances, hy each sector WIder the full range of allocation alternatives. 

•	 Because longline gear no longer has a cap in this model run, pot gear catch was arbitrarily constrained 
at 25.000 mt in order to make the model work (i.e., tell us how much halibut might be needed by the 
other sectors to prosecute their quota allocations). This is a 33% increase over the 1995 calcb by pot 
gear. 

•	 In order to caleh the full cod quota uoder the cw:rmt allocation, an additional 376 mt ofhalibut mortality 
would be required. Of the tola.! amount needed (2,861 mt) to fully take the cod TAC, 797 mt would be 
for the IOQgline sa..1or (just below their actual cap of 800 mt) with 2,050 mt by trawl gear (365 mt over 
their actual eap of 1,685 mt) and pot gear would account for 14 rot. If the trawl a1localion is split 60% 
to the catcher vessel sector, the total increase would be only 516 mt (with !.he trawl CV sector accounting 
for 1,759 mt). 

•	 Under a reciprocal of the cunent split (allocating 54% to tixed gear), and assuming a 25,000 mt catch 
by pot vessels, the longline sector would need a total of 1,027 mt ofPSC, 227 ml over their existing cap. 
The trawl sector would be com.'trained by !.he cod quota in this case and would Lake 1,447 mt, 238 mt 
.shm:t of their existing cap. for a net 'savings' of 11 ml. 

•	 Under a 49/49 splil, me longline sector would need 912 mt of total halibut PSC, and the trawl sector 
(asswning no sub-splil) would need a total of 1,749 rot ofPSC to cover cod calch in directed (target) cod 
fisheries. This is, as in Alternative 2, above the existing caps. 

•	 Under the most extreme allocation alternalive which would reduce overall PSC mortality (Alternalive 
5 which aUocates 59% to fixed gear), the total potential halibut 'savings' would be 197 mt, which is the 
tala.! savings from the trawl sector minus me additional halibut needed for the longline sector. 

•	 A tinal model nm was perfonned which raises the pot gear sector's cod catch to 35,000 mt, which is 
double meir 1995 catch. In this case, me total PSC needed by the trawl and longLine sectors decreases. 
The lowest amount of potential halibut bycatch in this case is 2,222 rot (again from Alternative 5), for 
an overall potential 'savings' of282 rot. 



-'I<	 Potential 'savings' of halibut from the trawl sector can be reapportioned to other trawl groundfish 
fisheries dwing the annual specifications process (thereby negating the 'savings'), or allowed to be 
reapportioned to the directed halibut fisheries, or banked' LO enhance furure halibut biomass (the latter 
two options are at the discretion of the IPHC). A change in the overalI caps for longline or trawl fisheries 
would require a separate FMPlregulatory amendment. 

Model Runs #9 and #10· E",aluates Interaction With IR/IU Program and Assumes a 10% Decrease in 
the Catch or Cod in Other GroundflSh Fisheries (25% reduction assumed in #10) 

•	 This model run was made to e::l;amine potential interactions with the Council's proposed Improved 
Retention and Utilization (IRJIlJ) program. Obvious impacts are that discards would be reduced to zero 
(other than regulatory discards). Less obvious impacts are derived by making an assumption regarding 
the avoidance of cod bycatch in other groundfish target fisheries. Two scenarios are developed: (I) 
assumes that bycatch of cOO in other fisheries will decrease by 10%, and (2) assumes that bycateh of cod 
in other fisheries will decrease by 25%. 

•	 The primary impact is to make more cOO available to all target fisheries, of which gains accrue primarily 
to the trawl fisheries since fi::l;ed gear fisheries take nearly all of their cod in targets anyway. 

•	 Under the as.::."UIl1ption of a 25% decrease in cOO caugbt in other fisheries, Alternative 3A (whicb is a flip 
of the current percentage splits) shows an increase in the target catcb of cod for both the CV and CP 
trawl sectors (about 5,000 mt each), so that their total target catch is equal to the target catcb under the 
current allocation percentage; Le., the percentage allocations could be reversed and the target catch of 
cod by trawlers would remain unchanged relative to Alternative 2. [This comparison is assuming the 
IR/IU program is in place ~ the total target catch would be lower than Alternative 2 without IR/IU in 
place. so would represent a decrease in catch for trawlers in at least 1997.J 

Overall Findings 

•	 Given the current halibut bycatch rates in the trawl fishery, the current allocation of Pacific cod 
(Alternative 2: 54% to trawls and 44% to fixed gear) could nOl be harvested without an inseason 
reallocation from the trawl sector to the f!::I;ed gear sector of at least 12,000 mt. 

•	 Under a 49%/49% allocatioo between fixed and trawl gear (Alternative 6), both fixed and trawl Pacific 
cod catch could be accommodated within the existing halibut PSC caps without inseason reaJlocation. 

•	 Due to bycatch constraints on both 10ngHne and trawl gear, the primary beneficiary of any increase in 
the fixed gear allocation above 49% will be po[ gear. To the extent pot gear is unable to take the 
additional allocation. there will be foregone harvest of Pacific cod. 

•	 H an increase is made to the trawl gear sector. then foregone harvest of Pacific cod would be expected 
as they are constrained by halibut bycateh, unless some halibut is reapportioned from other target trawl 
fisheries in the annual specifications process. They are currently constrained at about 49% of the TAC. 
H it were re-apportioned in the fall to fixed gear, pot gear mayor may not be able to take that 'excess' 
fish, depending on the size of the unused quota and the amount of pol gear effort e::l;erted. 

•	 Overall halibut mortality and overall cod discards tend 10 decrease under Alternatives favoring fixed 
gear. 
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*	 Within the trawl fleet, !.he CV trawl sector has higher halibut byca!cb mortality rates, while the CP sector 
has higher cod discard rates. 

*	 Reduction in the trawl gear allocation will tend to be at the expense of the trawl cod target fisheries, since 
bycalch needs in other fisheries will still be accorrunodared. Since the CV sector targels cod at a 
relatively higher rate, they will be most impacted. barring sub-allocations between the two trawl sectors. 

*	 Based on available information for this analysis, differences between the alternatives, in terms of total 
gross revenues, will not be significant. Primary impacts will be dislribuliona1; i.e.• the different 
allocations will create benefits for the pot sector at the expense of the !Tawl sector. The trawl sector is 
unable to benefit from increases in the trawl apportionment due to the halibut mortality cap. 

*	 All findings in the document should be made. bearing in mind the assumptions and caveats of the 
analysis. In particular, we remind the readers the 1995 bycateh rates are an important detenninant of 
the results. These rates have varied widely over the years included in the anaJysis, and are expected to 
continue to vary. Fmally, we remind the reader that gross revenues ignore aU costs of production and 
may be misleading as a predictor of overall benefits to the Nation. 

Specific Issues in the Council's Problem Statement 

Although much of the proceeding summary touched on specific items in the CoWlCil's Problem Statement, an 
additional summary is provided in this section which ex.plicitly refers to issues raised in that Problem Statement ~ 

the Problem Statement is shown again below for reference: 

The Bering SealAleutian Islands Pacific cod fishery contifUles to manifest many of rhe 
problems that led the NPFMC 10 adopt Amendment 24 in 1993. These problems include 
compressed fishing seasons, periods of high bycatch. waste of resource, and new entrants 
competing for the resource due to crossovers allowed under the NPFMC's Moratorium 
Program. SifU:e the apportionment ofBSAI cod TAC berweenfi:ced gear, jig, and trawl gear 
was implemented on Jarwary I. J994, when Amendment 24 went into effect, the rrawl, jig, and 
fixed gear components have harvested the TAC with demOllJtrably differing levels of psc 
mortality, discards. and bycatch of non·targer species. Management measures are needed 
to ensure that the cod TAC is harvested in a manner which reduces discards in the target 
fisheries, reduces PSC morrality, reduces non-targer bycatch of cod and other groundfish 
species, rates ir~ro accounr the social and economic aspecrs of ..ariable allocations and 
addresses impacts of the fishery on habitat. In addition, the amendment will continue to 
promote stability in the fishery as the NPFMC conJinues on the path towards comprehensive 
rationalization. 

The following specific issues are identified and discussed below: 

CDmpressed Ejshjni Seasoos 

Fishing seasons for each industry sector involved were discussed in some detail in Chapter 3. None of the 
alternatives being com:idered will directly address the issue of compressed fishing seasons overall. though there 
are implications for season length, in the form of trade~offs between the industry secto~ involved. For example, 
a growth in participation in the cod fisb:eries by pot vessels. which is evident currently and could expand due to 
do'Mlturns in the crab fisheries, has the potentiaJ to further compress fishing seasons for the fixed gear fisheries 
overall. 1bis would oo..."1Jf under allocation alternatives which retain the existing percentages or those very close 
to lhe ex.isting percentages. An increase in the allocation LO fixed gear has the potential to mitigate this trend, 
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though it would be at the expense of the Irawl sector, whose seasons would be further compressed by a change 
in the allccatioo percentages favoring fixed gear. The reciprocal is also uue, though any further compression of 
Irawl fishing seasons could be mitigated. to some extent by those alLematives which tend to increase the relative 
amount of cod taken in target fisheries, as opposed to being taken- as bycatch in other groundfish fisheries. 

Periods ofHiih Bycatch 

Halibut bycalCh in general will greatly affect both the longline Irawl sectors' ability to take their overall TAC, as 
weU as the length of the seasons. Specific periods of high bycatch may stiU be unavoidable, though trimester 
allocations of the longline fishery may help avoid periros of higher bycatch, though these options exist regardless 
of the pa-ceDtage allocations between gear types. Trawl fisheries for cod typically occur in the spring of the year 
and are completed, due to attainment of either the TAC or the PSC cap, by the end of April. This is largely a 
function of the derby nature of the fishery and will be unaffected by any of the allocation alternatives, other than 
to slightly shorten, or lengthen, the period of fishing activity. 

Halibut bycatch in the ccd target fisheries lends to be reduced overall in allocation alternatives which favor fixed 
gear. These savings occur because trawl fisheries become conslrained by their smaller cod quota allocation (at 
more extreme allocation percentages) and never achieve the PSC caps currently allocated. to the cod fishery. 
Though the overall BSAI trawi PSC cap is fixed in regulation, the cod portion of that cap is set during the annual 
specifications process, and could be apponioned to other trawl fisheries, resulting in liale or no overall halibut 
savings. If not reapportioned to other fisheries, then a potential savings of llalibut occurs which can either be 
reallocated to directed halibut fisheries or 'banked' to increase future halibut biomass. Corresponding increases 
in the IODgline cap would be possible under separate amendment, if it is the desire of the Council to increase the 
cod catch by the longline sector. Under any given gear allocation percentage, halibut bycatch from Irawling is 
minimized in sub-alternatives which allocate a greater percentage of the Irawl apportionment to catcher 
processors. 

Waste of Resource (Discards) 

The majority of discards are from Irawl fisheries, particularly catcher/processor vessels, and primarily because 
relatively more of their cOO catch occurs in groundfish fisheries where cod is not the target (discards are generally 
higher in non-target fisheries). Overall discards are nOl expected 10 change significantly under any of the 
alternatives, though alternatives which allocate a greater percentage to fixed gear result in the fewest discards. 
particularly of discards in target fisheries. If an Improved Retention and Utilization (IRJlU) program is 
implemenLed (which includes BSAIcod fisheries), lbe total discards, other than regulatory, will be eliminated for 
all fisheries, and there will be no difference among any of the alternatives in terms of discards. More of the fish 
will be taken in target fisheries, due to avoidance reaLtions of vessels in other groundfish fisheries. 

New Entrants From Moratorium Crossover Provisions (Growth of Pot Gear Sector) 

The provisions of the moratorium, coupled with the recent downturn in crab fisheries, will likely increase 
participation in the ccd :fisheries, particularly ofpot gear vessels. Recent data show a doubling of pot gear catch 
from 1994 to 1995 (from 8,000 mt to 18,000 mt), and a 50% increase so far in 1996 relative [01995. For 
example, 1996 catch by pot gear may be as high as 28,000 mt given currenl catch rates. Given current (1996) 
cod quotas, and given the fact that Irawl and longline gear are currently constrained by PSC caps, all of the 
alternatives under consideration would accommodate that level of pot gear catch and more. Under the current 
allocation pa-ceDtageS, the projected pot catch is 41,051 mt, which assumes current PSC caps for the other gear 
types, and assumes that the pot gear sector could catch that much cod As an additional reference point, a reversal 
of the current split, such that fixed gear is allocated 54% of the quota, would re&lh in 51,688 mt available to pot 
gear. 



Unless pot gear catch exceeds those amOlmts, all of the alternatives would appear to allow for substantial growth 
in the pol sector, withow: impacting the calCh by the longline sector. If overall cod quotas decrease in the furore, 
then alternatives which allocate a greater (than current) percentage to fixed gear would be n<X:essary to 
accommodate the growth of the pot seclor, without impacting the longline share. In that case, the reallocation 
would be at the expense of the trawl sector. 

Non-tar&et Bycatch of Cod 

BycalCh ofcod in other groWldfish fisheries occurs primarily in trawl fisheries, and the catcher/processor has a 
relatively higher percentage of non-target catch than catcher vessels. Fixed gear catch occurs almost entirely in 
target fisheries. As mentioned above, discards of cod are much higher in non-Iarget fisheries than in target 
fisheries. Because bycateh needs in other fisheries will still be provided for in the management system, any 
reduction in quota to the trawl sector will mostly be felt by the target cod fisheries. Total amounts taken in other 
fisheries will remain largely unaffected. An exception to this occurs under an assumption of IR,IIU, where it is 
likely that bycateh of cod in other fisberies will be reduced, thereby providing additional fish for the directed 
(target) cod fisheries. Although toW non-larget cod catch remains largely unaffected across alterna~ves, there 
are differences in the distributjon of target catch between catcher vessels and catcher processors. For example, 
suh·alternatives wb..ich allocate 60% of the trawl sector's quota to catcher vessels result in a disproportionate 
distribution of the overall trawl target catch to catcher vessels (the catch of cod in targets by the CP sector is 
greatly reduced - most of their cod catch occurs in non-targets in these cases). 

Habitat Concerns 

As is described in Chapter 2 and in other existing literature, there are benthic impacts associal.ed with ali gear 
types, though the lack: of resean:h in the North Pacific fisheries preclude any quantitative comparisons of impacts 
under the alternatives being considered. To the extent that preferential allocations to fixed gear will reduce any 
trawl gear impacts from directed cod fishing, it is possible thaI. effort would be transferred to other trawl fisheries, 
resulting in a nel change of little or no reduction in overall trawling. 

Stability in the Fishery and CDmprehensjye Rationalizatjon 

Judgements regarding stability may be very subjective and depend on the perception of stability and upon 
assumptions regarding potential fuhJte steps in the Comprehensive Rationalization process; further, there are 
the often countervailing issues of stability across industry sectors to be reconciled with stability within industry 
sectors. For example. maintaining the current percentage allocations may promote stability across industry 
sectors, as 'Nell as within industry sectors, except that it may not provide for stability wilhin an increasing pot 
gear fis.bl7y which may depend heavily on the ax:I resource in the future. If the pot gear seclor continues to grow 
at the current rate, it may be necessary [0 increase the fixed gear allocation to insure future stability of the longline 
sector, though thai of course will be al the expense of stability lO the trawl secta. Stability of the onshore 
processing sector may be impacted by the allocation alternatives as well, with trade-oCCs between it and the 
offshore processing sector. Fmally, stability within each of the trawl sectors (CV and CP) can be affected by the 
sub·allocatioru; being considered. 

How the various sectors will be impacted under any allocation allernative can also be affected by fuhJte 
management programs which can affect both the overall cod fisheries and particular segments of the cod 
fisheries; these potential programs include CDQ allocations, the IR/IU prograItJ., and individual Vessel Bycateh 
Accounting (VBA) programs. From the analysis. it appears that any of the alternatives will provide stability 
to the loogline fishery, in lerms of maintaining its current harvest levels. Stability to the trawl sector is a bit more 
difficult to asceruin, because there are possible differenc~ in the distribution of target catch between the CV 
and CP sectors. Overall, an allocation which reflects the current split (49}49) may provide the most stability 
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across and within industty sectors, !hough a reciprocal of the current split (54/44 in favor of fixed gear) could 
provide a similar distribution of target catch, assuming an IRIIU program wic.h resulting decreases in !he catch 
of cod in other trawl groundfish fisheries. 

Other InfoDJ}atioo 

Olapta 6 contains limited infonnation relative to regional distributional impacts. Vessels whose owner live in 
Alaska aree:-;pected to harvest as little as 16.4% of !he Pacific cod caught in target fisheries (under alternatives 
LA, 2A. 2B, 2D. 4A, 4B. 4D. and 6A). The most they are expected to harvest is 18.5% (Alternative 5B). 
Washington vessel owners are e:-;pecled to harvest !he greatest amollIlt of cod. as much as 72.0% of !he total 
under Alternative 6B. Much of this catch would be taken by !he freezer longliner and trawl catcher processor 
fleets. 00<7 states tend to have relatively more harvest from trawl catcher vessels and pal gear vessels. These 
projections do not represent any significant change from the current situation. Further detail. as well as similar 
information for a variety of vessel categories, is provided in !his chapter. 

Also in r.his chapter are discussions of o!her applicable laws, including the Regulatory Ae:-;ibility Act. No 
significant impacts are anticipated relative to NEPA, E.O. 12866, or !he Regulatory Flexibility Act for any of 
!he alternatives under consideration. 

fufmed Alternative 

A( the April meeting the Council. at the request of industty, fonned a committee consisting of seven industry 
represenl:al..ives (longline, pot, trawl, and processor sectors), and tasked !hem wic.h negotiating an agreement which 
was acceptable to all parties involved. Dave Hanson, of the Pacific Slates Marine Fisheries Comm.ission and a 
non-voting member of the Council, served as the facilitator. The committee members are shown below: 

Mothership Trawler Bob Desautel
 
Shoreside Trawler Fred Yeck
 
Pot Gear Gordon Blue
 
Ice longliner John Bruce
 
Freezer longliner Thorn Smith
 
Factory Trawler Sam Hjelle
 
Shoreside Processor John lam
 

The Commirtee met on May 23-24. and agreed upon the allocation of the BSAI Pacific Cod TAC. The trawl 
sector, in a separate negoLiation, agreed lO split their apportionment 50/50. between catcher processors and 
catcher vessels. 

At their June 1996 meeting the CoLUlcil chose as its preferred a1lernative the allocation agreed upon by the 
affa..1ed industry groups. Under l.he agreement 51 % of the Pacific cod TAC in c.he BSAI will be allocated to fixed 
gears. 47% to trawl gears and 2% to jig gear. The specific provisions of the preferred alternative are shown in 
the on !he following page. Chapter 7 discusses the projected impacts of the preferred alternative, !he swnmary 
of which are reproduced below. 



Pacific Cod AJlocatiom in the Bering Sea and Aleutian lslands 

1) TAC Apportionments: 

a) The lrawl sector will be allocated 47% of the Bering Sea and Aleutian Islands Pacific cod T AC. 
b) The lraw[ apportionment will be split between catcher vessels and catcher processors 50/50. 

c) The Fixed gear sector will be allocated 51% of the Bering Sea and Aleutian Islands P. cod TAC. 

d) The jig gear sector will be allocated 2% of the Bering Sea and Aleutian Islands Pacific cod T AC. 

12) Rollovers: 
I 
i On September 15 of each year. the Regional director shall reallocate 100% of any projected unused 

amount of the Pacific cod allocated to jig vessels to the fixed gear vessels. If during a fishing year the 
Regional Director determines that vessels using rrawl gear or hook-and line or pot gear will not be 
able to baIvest the entire amount ofPacitic cod allocated to those vessels, then NMFS shall reallocate II 

the projected unused amount of Pacific cod to vessels using the other gear type(s). 1 

13) Halibut PSC Monality Caps: 

a) The trawl halibut PSC mortality cap for Pacific cod will be no greater than 1,600 ml. 

b) The hook and line gear halibut PSC mortality cap for Pacific cod will be no greater than 900 rnt. 

4) Review: 

The Council will review this ment at 4 ears followin the date of im lementation. 

The negotiated preferred alternative (47/51) would, on paper, reapportion 7% of Pacific cod T AC from the trawl 
sector to the fixed gear sector. The agreed upon allocation wouid more closely matches what currently occurs 
in the Pacific coo fisheries (aboUI49/49) than does the existing apportionment (54/44). Because the allocation 
takes place at the beginning of the year rather than through in-season reallocation, it more likely that the full P. 
cod TAC will be taken. Th.is asSLUs more P. cod for the pot fleet which will likely provide a "safety net" for 
displaced crab vessels. Any inseason reallocations thal would occur (other than from the jig allocation) are 
projected to come from the lrawl cateher vessel apportiomnent. This is a result of their higher halibut bycatch 
rates, and greater reliance on P. cod as a target. If the TAC is reduced because of smaller ABCs, it is more likely 
that the lrawl cateher vessels wiU take their entire apportionment. 

In arriving at the negotiated agreement, several issues were considered, including halibut PSC impacts, cod 
discards, growth potential for the pot gear sector, and relative stability across and within the affected industry 
sectors. The preferred alternative, due to a slight reduction in the lrawl allocation coupled with a limil of 1600 
mt of halibut PSC, reduces the total amOlmt of halibut mortality from the cod fisheries, relative to the status quo. 
The asswnption of an Improved Retention,llmproved Utilization program, and its attendant incentives, also 
means that more of the cod wDl..l1d be taken in cod target fisheries, as opposed lo being taken as bycatch in other 
groundfish trawl fisheries. This leads to a secondary, yel significanl impact of the Preferred Alternative - the 
amount of cOO taken by the trawl sector in cod tar~t fisheries is not adversely impacted by the reduction in their 
overall allocation. relative to the amount currently being taken. Thus, with the asswnption of cod reduced 
discards, the preferred altemative allows for an increase in the fixed gear allocation, and a growth buffer for the 
pot gear fleet, without negaJively affecting the amount of cod taken in Itawl cod target fisheries. Achievement 
of this compromise maintairul a stability within the industry overall, in terms of relative harvest share and absolute 
tonnage of cod taken by each sector, while allowing for expansion of the pot gear harvest. 



1.0 INfRODUCll0N 

The groundfish fisheries in the Exclusive Economic Zone (EEZ) off Alaska are manqed under tile Fishery 
MaIlag<mcol Plans (FMPs) for the Gulfof AIa.ska (GOA) and the Bering Sea and Aleutian Islaods (BSAI). Both 
FMPs were developed by the North Padlic RsheIY Management CouJu;il (Council) UDder the anthorily of the 
Magnuson Fishery Conservation and Management Act (Magnuson Act). The GOA FMP became effective in 
1978, with the BSM FMP effective in 1982. Action taken to amend FMPs or to implement other regulations 
governing the fisberies must meet the requirtments ofFederal laws aa.d regularions. In addition to the MftgIluson 
Act, the most iolportJulI of these are the NatiooaJ Env;romJJPntaJ Policy Act (NEPA). the Endangered Species Act 
(ESA), the Marine Mammal Protection Act (MMPA), E:J:ccutive Order (EO) 12866, the Regulatory flexibility 
Act (RFA). and the Natiooal StlIldards. 

NErA RequiremenUi 

An Environmental Msessment (EA) is required by the National Environmental Policy Act of 1969 (NEPA) to 
determine whether the action considered will significantly impact the human environment An Environmental 
Imp"" Study lEIS) mUS! be prepared if the proposed action may reasonably be expected to: (I) jeopardize the 
productive capability of the target resource species or any related stocks thal may be affected by the action; (2) 
allow substantial daJ:naF to the ocean and coastal habitats; (3) have a substantial adverse impact on public health 
or safety; (4) a.ffect adversely an endaDgered or threatened species or a marine mammal population; CI' (5) result 
in cumulative effe;:ts that could have a substantial adverse effect on the target resource species or any related 
stocks that may be affected by the actioo. An EA is sufficient as the environmental assessment document if the 
actioo is found to have no significant impact (FONSI) on the human environment An EA must include a brief 
discussion of the need for the proposal, the altemarives considered, the environmental impacts of the proposed 
action and the alternatives. and a list of document preparers. 

ReguJal:o[y Impact Review 

ExecuJive Order 12866, "Regulatory Planning and Review," was signed on September 30, 1993, and established 
guidelines for promulgaling and reviewing regulations. While the executive order covers a wide variety of 
regulatory policy considerations, the benefits and costs of regulaIOIy actions are a prominent concern. Section 
I of the on:ltr deals with the regulatory philosophy and principles thal are to guide agency development of 
regulations. The regulaloIy philosophy stresses that., in deciding whether and how to regulate, agencies should 
assess all costs and benefits of all regulatory alternatives. In choosing among regulatory approaches. the 
philosophy is to choose those approaches that maximize net benefits to society. 

The regulaIory principles in E.O. 12866 emphasize careful identification of the problem to be addressed The 
agency is to identify and assess altcmarives to direct regulation, including economic incentives. such as user fees 
or marketable pencits, to encourage the desired bebaviCl'. When an agency determines thal a regulation is the 
best available method of achieving the regularory objective. it shall design its regulations in the most cost­
effective maooer to achieve the JqU!arory objective. Each agency shall assess both the costs and benefits of the 
intended regulation and. recogoizing thal some costs and benefits are difficult to quantify. propose or adopt a 
regulat:ioo ooly upcn a reasoned determination that the benefits of the inteoded regulalion justify its costs. Each 
agency shall base its decisions on the best reasonably obtainable scientific, technical, economic. and other 
information concerning the need for. and consequences of, the intended regulation. 

The National Marine Fisheries Service (NMFS) requires the preparation ofa Regulatory Impact Review (RIR) 
for all regulatory actions that either implement a new FIShery Management Plan (FMP) or significantly aIDeQd 
an existing plan. The RIR is part of the process ofpreparing and reviewing FMPs and provides a comprehensive 
review of the changes in net economic benefits to society associated with proposed regulatory actions. The 



IIIIlI1ysis also provides a =iew ofthe problems aDd policy obje<tMs ptompting the rogulalory proposals aDd an 
ev......... of the major altanativea tbal could be used to solve the problems. Tho purpose of the an.aIysis is to 
........ tbal the "ll'datrey agency _aticolly aud compreheosively considers all available altanativea so _ 
publi<: _cmbe ........... in the IDOSl efficient and rost-effidive way. Tho RJR addresacs many of the ilmls 
in the rogulaloryphilosopby and priDoipleofE.O. 12866. 

EO. 12866 requires tbal the 0fIk:e ofManar-' aud Budget (OMB) rwiew proposedreauJatory progrmns 
tbal are _ to be significam. A ".igniMmt" reauJatory actim is me tbal is likdy to: 

(I) Have an__m the eD" my ofSlOO millim or mon:, or adversely affect in a-w 
way the fXXWVlIIlY. a se<tor of the fXXWVlIIlY. ~. competitioD. jobs. the c:aviromnfIlt. 
public b:altb. or safety, or state, l~ or tribal govel1uueats or cormmmities. 

(2)	 e.-a S<ricus inoonsi""""'Yat ~ _ with all action taken at planned by another 
agency. 

(3)	 M-wly aIRs the l>ud3:ImY impact ofmtitJement•• gnmts, user files. or Joan programs at the 
rights aud obligations ofrecipieots tbal:of, or 

(4)	 RJise lIlMilegalatpoli<y issues lIrisingout of legal manclar.", the PresideIIt'. priorities, or the 
principles set forth in this E.xeculive 0nIfr. 

A regulatory program is weconomic:ally significant" if it is likely to result in the effects desa:ibed in item (]) 
abo.e. Tho RIR is deaignod to provide in1i:Jrmation to <k:tl:mline _ the proposed J<gJJ1ation i. likdy to be 
"eoonornatIy significant •• 

This E.AIRIR addresacs the alI00atin0s ofPacific cod by gear type (fixed gear including longIiDe and polll=. 
trawl gear. aud jig gear) in tho BSAI. This E.AIRIR also addresacs the fUrther allocation of the trawl-.r_betw=__sels (CV.) audcateha:/processar_sels (CPS). 

1.1	 Mana_en.< Ilackgrouod aud Purposo of aud Need fat the AcJion 

In 1993. the Council aDd Secn:taIy of Comma.. (SOC) approved Amendment 24 to the BSAI FMP MUch 
eatablisbed an explicit allocation of the Pacific cod Tntal Allowable Calcl> (TAC) between gear types. The 
p:::act:u18ge aIJoearians for the 1994,1993, and 1996 fishing seBSODS were: trawlgear· 54%, fixed gear - 44%, 
aud jig gear • 2"/0. Tbese per=rtages reptOSaIled. rougItly. the existing barvest pelCCIIlages of the two major 
__and lmgIine. while allceating 2% to jig gear spccificalIy. Tho 2% allocation to jig gear .... more 
than .... being cur=tIy taken by tbal gear type, but was designed to allow fat some growth in tbalsector. At 
!bat time, the COllncil was in the initial stages ofdevelnping its Compreheosive RationaJiZBrim Plm (CRP). and 
the allocation, established were cxmsisteot with the 1993 Problem Statmwrt shown below. which em.pbasi n:d 
the aJlocation as a stabiliziDg mechanism aDd bridge to overall comprehensive rationalization: 

The &ring Sea/Aleutian Islands Pacific cod fishery, thN7Jlgh overcapitalized open access 
mt11Ulpment exhibits numerow problems which include: compressedfishing seasons, periods of 
high bycatch, """" 0/resource. geaTconj/let3 and Q1I overoJI reduction in befU!jitfrom the jishery. 
The ohjecth1e o/dtis amendment is to J11f1'r'Ide Q bridge to comprehensive rattonalization. It shuuld 
provide Q 1nJIQ3II1'e o/stability to the fishery while allowingvarimu components o/the industry to 
optimize their utilization a/the resource. 
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Since 1993, theCoWlCil has either approved, or is developing, a number of major management programs as part 
of the overall CRP process. These include the License Limilation/CDQ program for groundfish and crab in the 
GOA and the BSAI; lmproved Retention aDd Utilization requirements for the Pacific cod and other fisheries in 
the BSAI; and, a Vessel Byca1ch Accounting (VBA) program. Each of these programs is in various stages of 
development, and none will be implemented prior to the 1998 fisheries. 

With the existing Pacific cod allocations scheduled to expire at the end of 1996, the Council placed discussion 
of this issue OD the December 1995 meeting agenda, with the intent thai an amendment needed to be prepared 
to allow an allocation beyond 1996. At the December 1995 meeting, members of the Council identified 
significant changes which have laken place in the Pacific cod fishery since Amendment 24 went into effect on 
January I, 1994. These changes were viewed as biological, economic, and regulatory in nature. In order to 
reslXJDd to these changes. staff was asked to incorporate these changes in the analysis, with specifiC focus on PSC 
mortality, impacts on habitat, and discards of Pacific cod by various industry sectors, under a range of possible 
percentage alloc.alions to each gear type, which would be in place for another Lhree years, through 1999. Though 
basic percentages were explicitly identified, the Council could choose an allocation percentage which is nO[ 
explicitly identified, but is wilhin that range. Further, the Council also requested that the analysis examine the 
sub·altematives of further dividing the traw I sector allocation between catcher and cateher/processor vessels in 
the Pacific cOO fisheries. The range of that allocation was 60/40 and 40/60. In developing these alternatives. the 
Council also developed the following Problem Statement in regards to the current allocation proposals: 

The Bering Sea/Aleutian Islands Pacific cod fishery continues to manifest many of the problems 
that led the NPFMC to adopt Aminf1menJ 24 in 1993. These problems include compressed fishing 
seasons, periods ofhigh bycatch, waste of resource, and new entrants competing for the resource 
due to crossovers allowed under fhe NPFMC's Moratorium Program. Since the apportiofll11ent of 
BSAl codTAC between[ixed gear,jig, and trawl gear was implemented on January 1, 1994, when 
Amindment 24 wefll into effect, the trawl, jig. and[ixed gear components have harvested the TAC 
with demonsfT'ably differing levels ofPSC mortality, discards. and bycatch ofnon-target species. 
Management measures are needed to ensure that the cod TAC is harvested in a manner which 
reduces discards in the target fisheries, reduces PSC mortality, reduces non-target bycatch ofcod 
and other groundfish species, takes into account the social and economic aspects of variable 
allocations and addresses impacts of the fishery on habitat. In addition, the amendment will 
continue 10 promote stability in the fishery as the NPFMC continues on the path towards 
comprehensive rationalization. 

1.2 Alternatives Considered 

After reviewing a draft analysis in April 1996, me Council identified the following final alternatives to be 
considered for the Pacific cod gear allocations: 

1. No Action - the allocations would expire at the end of 1996. 
2. The existing split of 54%/44%12% (trawVfixed gear/jig gear) 
3. The reciprocal, or 44%154%12% (trawVfixed gear/jig gear) 
4. A 59%/39%(2% (trawl/fixed gear/jig gear) split 
5. A 39%/59%(2% (trawl/fixed gear/jig gear) split 

6. A 49%/49%12% (trawVfixed gear/jig gear) split 

All of the alternatives, with lhe exception of Alternative I, would continue [0 allocate 2% of the quola to jig gear. 
while covering a wide range of possible allocatioru; between fued gear (Iongline and pot gear combined) and lrawl 
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gear. In addition, the Council also requested the analysis to cover a possible further subdivision of the trawl 
allocation between catcher vessels and catcher/processor vessels (at 60/40; 40/60, and lbe three year historical 
average which is 45/55). The following e",plicit alternatives result: 

Table 1.1 AJt.e:mative Allocations ofPacific Cod in the B8Al 

Trawl Fixed J;gAlternative 

ea......er Vessels I Catdl... Procasors 

No Action - Current allocation will expire at Ihe end of 1996.
 

2a (CurreDt)
 

I 

44% 2% 

2b (40160) 

54% 

21.6% 32.4% 44% 2% 

2c (60/40) 44% 2% 

2d (3 yr. 8vg.) 

32.4% 21.6% 

24.3% 44%29.7% 2% 

44% 54% 2% 

3b (40/60) 

3. 

26.4% 54% 2% 

3c (60/40) 

17.6% 

54%.26.4% 17.6% 2% 

3d (3 yr. avg.) 19.8% 24.2% 54% 2% .. 39%59% 2% 

4b (40/60) 35.4% 39% 2% 

4c (60/40) 

23.6% 

2% 

4d (3 yr. avg.) 

35.4% 23.6% 39% 

26.6% 32.5% 39% 2% 

Sa 39% 59% 2% 

5b (40/60) 15.6% 23.4% 59% 2% 

5c (60/40) 23.4% 15.6% 59% 2% 

5d (3 yr. avg.) 17.6% 21.5% 59% 2% 

6a (Defa<to) 49% 2% 

6b (40/60) 

49% 

29,4%19.6% 49% 2% 

6c (60/40) 29.4% 49%19.6% 2% 

6d (3 yr. avg.) 22.1% 49%27.0% 2% 

NO'IE: The 3-year average of Trawl CP and Trawl CV results in a 45/55 split between Trawl CP and Trawl CV. 

1.3 Organization of this Document 

The ranainrler of Chapter 1 will provide a SUIllIIJalY ofthe original analysis which resulted in the implementation 
of Amendment 24. including the strengths and weaknesses of that analysis as they relate to the alternatives 
currently under consideration. 

Chapter 2 provides information on Pa:::ific coo biology and associated species encountered in the cod fisheries. 
Recent stock assessments andf_ offuIme TACs are included, for cod, other groundfisb species, and BS AI 
crab speOlS. A summary ofavailable information on gear impacts to the benthic environment is also provided. 
as well as current informatioo on bycateh of crab in the various Pacific cod fisheries. This chapter also addresses 

the requirements of NEPA in the form of an EA. which includes discussion ofmarine mammals and endangered 
or threa1eDed species. 
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Chapter 3 provides a focus on past Pacific cod fisheries. This chapter conrains much of the detailed information 
which has been requested by indllStIy and the Council. Catch composition. bycaIch information. discard 
information, products produced, ex-vessel and ex-processor prices. and gross revenues ~ aggregated by the 
various Pacific cod target fisheries by each gear ~delivery mode involved. Several I1(JD·P&cific cod target 
fisheries are also included because they take significant amol.\Qts ofPacific cod as bycateh. 1be target fisheries 
for which the data aggregalioas have been made are sbown below: 

I. Pacific cod longline target fisheries 
2. Pacific cod pot gear taIget fisheries 
3. Pacific cod trawl catcher vessel target fisheries 
4. Pacific cod trawl cateber/processor vessel target fisheries 
5. AU other groUDdfish trawl fisheries which take Pacific cod in significant quantities 

This chapter also describes various vessel and processor ca1egories fur which similar descriptive data 
aggregations bave been made. The detailed aggregations for these vesseVprocessor categories are contained in 
Appen:tix I to t:bis document. The vessel/processor classes for which information is provided are shown below: 

'TIll: Trawl vessels generally greater than 125 feet. equipped with RSW tanks. 

TII2: Trawl vessels generally greater than 90 feet, generally equipped with RSW tanks. 

TH3: Trawl vessels greater than 58 feet but generally less thaD 90 feet. 

PCP: Pot vessels of all sizes 

LP: Longline cateher/processors 

TP3: Trawl Catcher Processors limited to Head and Out processing. 

TP2: Trawl Catcher Processors with Head and Gut and Filleting capacity. 

MP: Motherships and Floating processors. 

SP: Shore plants in Dutch HarborlUnaiaska and Akutan. 

LH: Longline harvester vessels 

MSC: Miscellaneous vessels 

Together. Ibis information provides the basis for comparison of the aln:rnaJives. These data will also help 
determine the activities of the different sectors under the various alternatives, particularly in cases where the 
aUo:aI:ioos are considerably different than under the current regulations. Other information included in Chapter 
3 includes: (1) a description oflbe tax rev~ associated with fishing and processing activities. (2) description 
ofobserver cov~ levels for each of tlJe vesseJ/processor classes and target fisheries described above. and (3)
 
a discussion of Pacific cod markets.
 

Chapter 4 describes the basic meth:xiologies. IIKX1eI.ing, assumptioos made, and limitations of the analysis. There
 
are several key assumptions which shape the assessment-same of the more important of tlJese are shown below: 
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1) The analysis asSlIlIlf'.S that NMFS will manage TACs andapportionmrnts in the same manner they cwrently 
employ. Of primary importance is NMFS straJ:egy of anticipating the use of Pacific cOO in oilier target 
fisberies. These byeateh needs are assessed when a closure of directed fishing for a target is imminent. 
Using Pacific cOO. as an example, NMFS will close directed fishing with trawl gear at a level somewhalless 
than the total apportionment if it is expected that a significant amount of cod will be taken as bycateh in 
another fishery which is still ongoing Or will occur later in the year. e.g. the pollock B-season, or the 
yellowfin sole fishery. In ] 995, 23% of all Pacific cod taken in the Bering Sea was caught as bycateh in 
other trawl target fisheries, mainly in the flatfish and pollock fisheries. If the apportionment to the trawl 
sector was set at iID extremely Imv I~ (i.e., 29%), then it is possible that NMFS would not allow trawlers 
to target Pacific cod, but designate it as byca1Ch only at the start of the year. 

The analysis also assumes that NMFS will make in-season reallocations of Pacific cod, ifa gear group is 
unable to bar'w'st its share because ofhalibut bycaIdJ.. The analysis will also assess the ability of given gear 
groups to harvest allocated amounts of Pacific cod given 1995 halibut byca1ch rates, catch per unit efton 
data. and vessel numbers. 

While che analysis assumes the current (1996) halibut PSC caps for trawl and fixed gear (these are set in 
the FMP and in rr:gulatioo and a separate amendment would be .required to change them), the proposed 
subdivision of the trawl allocation between ca1Cher and catcher processor vessels necessitates some 
assumption regarding how to apportion the halibut PSC cap in place for trawl cod fisheries. Either there 
would continue to be a single cap which would becommoo to both sectors (once the cap is attained it would 
close both secttn. regardless of cod catcb), or that cap could be apportioned pro-rala CO me cod allocation 
perceo.tages. Such a proportional division could be accomplished during the annual specifications process. 
The analysis examines both scenarios. 

2) While the analyses include information ~garding the ca1cb and processing of Pacific cOO in all target 
fisheries by all vessels and pm:essors, ~ detailed analysis will focus On the Pacific cod target fisheries and 
those trawl fisheries. in aggregate, which take significant amounts of cod as bycateb. 

3) Fora:asts ofcatebes by each target fishery will be made with the aid of simulation model whicb uses catch 
and bycateh rates from the 1995 fishery. The model will constrain calChes of the various fisheries to be 
within TACs aDd PSC caps set for the 1996 fishCl)' and by the various alternative allocations under 
discussion in this Amendment. 

4) B}C&Ch rates of other groundfish for eacb target fishery will be taken from the 1995 Blend Daia. 
rates ofPSCs will be taken from 1995 observer data and combined with the blend dala. 

Bycatcb 

5) In detennining gross revalue j:U target ton for eacb of the fisberies, the model assumes thai. retention rates 
from the 1995 Blend Data will prevail, as well as product prices from the 1994 Annual Operators Report 
(the best information cwrently available). 

6) Product mix'" and m:overy rates will beestima1ed directly from the Weekly Processor Reports. Although 
there is not a direct conespondeo.ce between Blend Data and Weekly Processor Reports. retained catches 
from ~ former will be combined with product mix and PRRs from the latter to estimate the amount of 
product produced from a ton of ca1cb of the target species in each target fisbery. as well as produclS from 
retBined bycat<:h speci",. 

7) Esrimales of impacts will include estimates ofopportunity costs resulting from the bycau:h of ha1ibu~ crab. 
and other groundfish in the target fisheries included in the model. 
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8)	 While the model will employ primarily 1995 data as inputs. sensitivity testing of the model parameters will 
be U1Jdertaken. Halibut bycateh mortality rates appear to be a key input in determining impact of the 
allocations. Changes in model OlJtoorneS which would occur under various bycal:ch rates will be exwnined. 

9)	 Given the.lI:lCJdd results. it will be possible to infer impacts on vessel and processor classes as defined above 
and di"'USS<d in Chapter 3. 

10)	 &timaleS of community impacts .....uI be primarily qualitative rather than quantitative. The information 
provided in terms of expo::ted caleb aDd deliYel)' by various vesseVprocessing operations should enable the 
reviewers of this document to make their own inferences regarding potential downstream community 
impacts of the various allocation alternatives. 

II)	 Model runs will be conducted for scenarios both with and without a 7.5% CDQ allOCalion off the top. 

Chapter 5 will present the Im1lts of the model runs and will discuss their implications. Ten sets ofmodel runs 
for eadJ. of the a1lematives will be presented. The.first model run will provide the 'Base Case,' and examines the 
various altmlatives under the assumption of in-season reallocation of unused Pacific cod TAC (from one sector 
to another), 00 split of the trawl balibutPSC cap between catcher vessels (CV) and eateher/processors (CP). and 
uses 1995 blIibut bycalCh rates. The second and third model runs are a sensitivity analysis of the assumed ratio 
of CV to CP trawl catch during the season. wbiIe the fourth model run, also a sensitivity analysis. uses the halibut 
bycateh rates from the 1994 fisheries. 

MOOel run #5 assumes a split of the trawl halibut PSC cap between CV and CP at the same ratio as the Pacific 
cod rAC splil Model nm #6 examines OU1COmes under the as~ption of a 7.5% reduction in the overall quota 
as CDQ set aside. ModeJ I1UlS #7 and #8 relu the PSC cap canstraints in order to see hO"tN" much halibut PSC 
would be expected for each sector to fully realize its allocation (an assumption is required as to the amount of 
harvest by pot gear - the two runs look 8125,(0) mt and 35,000 mt respectively). Model runs #9 and #HO are 
made to prmide infonnation on the potential NlIDifications of the Co\ll]cil's Improved Rete:otion and Utilization 
(IRIIU) initiative. These runs assume a 10% and 25% reduction, respectively, in the amount of cod taken as 
bycatch in otha' grOl.mdfish fisheries. where avoidance would be expected in response to the IR/IU initiative. 

For ea;,:h model run, estimaI:es and discussion of the following are included: 

1)	 Estimates of total catch of Pacific cod in cod target and cod non-target fisheries for each sector 
described in Chapter 3. 

2)	 Estimates ofdiscards of cod in both target and non-target fisheries for each sector described. 

3)	 Prohibited species byca1ch in the Pacific cod target fisheries and non-targets listed above. If the 
allocation impacts PSCS in otha' target fisheries, then these will be reported as well. 

4)	 Emmarerl gross production and product revenue by target fisheries listed above, as well as changes 
in gross processing revenues. 

5) Emmates ofreduced gross revenues resulting from bycatch of PSCS and other groundfisb. These are 
provided as a proxy for the "opportunity Costs" of bycatch. 

6) Discussions of other non-.quantifiable impacts, costs, and benefits. 

Reviewers of this document should be aware of the limitations of this analysis. A.ltbough National net benefit 
ratios are not estimated, because of severe limitaliOI1S on available cost and other data, impacts to each of the 



major industry sectors are quanlified. These impacts include costs and benefits in terms of total carch of cod. and 
other species, PSC byca!ch implications, opportunity costs, potential for growth, and overall gross revenues for 
each of the major sectors involved. and for the Pacific cod. fisheries overall. 

Because of incompatibilities in the data, estimates of gross revenue should be viewed with caution. An 
assessmmt ofnet ecoocmic benefits ~d include estimates of costs as well as revenues. Reasonable estimates 
of harvesting and processing costs for all of the target fisheries are unavailable at this time. 'While some cost 
information from previous analyses is avaiJable fOr two of the four Pacific cod fisheries, the lack of cost 
iDfuJmalion fa the others led to our decision to focus on changes in catches under the alternatives Iatber than on 
net economic benefits.. Until such time as reasonable estimates of harvesting and processing COsts, and better 
information regarding products and revenue are available for all of the sectors impaciM by the alternatives, 
reliable quantitative net benefits assessments will not be possible. This may even require a cbange to the 
Magnuson Act which C.CIltains a prohibition on collection ofcertain economic data in Section 303(e). 

The final chapter, Chapter 6, contains a comparison of the alternatives and a SUlDID3IY of the findings and 
conclusions, including a discussion of each alternative's ability to address the components of the CDuncil's 
Problem Statement. 

1.4 Summary of the Original Pacific Cod Gear Allocation Analysis - Amendment 24 

The typeS of biological, economic, and social analyses that were used when the Pacific cod TAC was initially 
allocaled by gear group are pn:se:med below by topic. For the biological analyses thai have not been updated for 
the current evaluation of the cod allocation alternatives, the previom results are included. 

1. fupected Effects on tbe Biolop:al Productivity of the BSAI Cod Resource 

The distributioo of cod caleh among the cod fisheries ItJ.ay affect the biological productivity of the BSAl cod 
resource through its effects on yield per recruit and due to tbe effect of fishing on pre-spawning or spawning 
aggregations ofcod. The IaI1er includes direct effects on stock size, equilibrium yield, spawning success, and the 
ability to monitor successfully the altJlinment of the TAC. 

.Effect on Yield Per Recruit 

A simuLalion model was used to estimate whether the differences in size selectivity among the loogline, pot, and 
b'awl cod. fisheries are sufficient to affect yield per recruit The modeI results indicated that yield per recruit is 
about the same for longline and b'awl gear but somewhat higher for pot gear. 

Effect 00 Stock Size and Equilibrium Yield 

The maio conclwions of the theoretical model are thai: fishing on spawning stocks early in the year does tend to 
reduce equilibrium stock size, while equilibrium catch can either increase or decrease, depending on parameter 
values. 
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Effects on Spawnine Success 

The question of the effects of fishing on spawning fish has been raised repeatedly for various stocks of fish, most 
recently as part. of an inquiry into the status of the northern cod slock: off Labrador and Newfoundland, Canada 
(Harris 1990). The conclusion of that report is that there is no clear deleterious effect of fishing on spawning 
concentrations of cod or other marine fishes. However, as the Canadian northern cod srudy points out, there may 
be subtle effects that cannot be readily detected. Nevertheless, the history of fisheries does not indicate that 
fishing during the spavming period only has led to any measurable biological changes or cause reduced survival 
of prodigy. 

Operational restrictions to limit fishing on spawning stocks have been implemented in some fisheries, including 
the BSAI poUock fishery. They have been implemented for a variety of reasons. Although concern for spawning 
success may be among the reasons, it has not always been the principal reason for such resbictions. Such 
restrictions are easier to justify when a stock is heavily overexploited or at very low levels for other reasons and 
any action that may aid in the stock's recovery is of greater benefit. The BSAI cod stocks do not meet these 

conditions. 

Effect on the Ability to Monitor Successfully the Attajrnnent of the TAC 

Over the past few years, continuous improvements in NMFS monitoring capabilities have subSLantially decreased 
the potential for significantly exceeding a TAC for fisheries that last more than a few weeks. The BSAl cod 
fishery is expected to continue to be in that category of fisheries. The fact that there is very high observer 
coverage for the BSAI cod fisheries increases the potential for succes.<;fu1ly monitoring catch. 

2. Expected Effect<; on Marine Manunals and Seabirds 

A change in the disbibution of cod catcb among fisberies that has adverse effects on marine mammals and 
seabirds can impose two types of economic costs. It can decrease the value of the those marine resources and it 
can result in more oost:ly restrictions being placed on the commercial fisheries. However, the current cod fisheries' 
interactions Ylith marine mammals and seabirds are not thought to be large enough to have statistically significant 
effa."tS on their populations. The differential effects among the alternatives being considered are thought to be 
even smaller. Therefore, the alternatives being considered are not expected to differ significantly with respecl 
to their effects on marine mammal and seabird populations. 

3. Impacts of Irawlioi 00 the Seabed and Benthic Conununity 

Neither the directions nor the magnitudes of alternative-specific differences in the effects on the seabed and 
benthic community are known. The information that is available does not indical:e that significant differences 
should be expected. 

4. Expected Effect<; of Chanies in the Bycateh of Prohibited Species 

Due to differences in bycatch ratcs by fishery, cbanges in the disbibution of cod catch by fisbery can change the 
bycatch of prohibited species in the cod fishery. However, such changes would be modified by any associated 
redeployment ofeffort La other groundfish fisheries. Although bycatch mortality rates vary by cod fishery, they 
also vary substantially amoog individual operations within each fishery. This suggests that a reallocation of cod 
catch from a fishery with a high average bycatch mortality rate La one with a lower average rate generally will 
result in operations with higher rates being replaced by operations with lower rates; however, the opposite will 
also occur to some extent. Therefore. reallocating cod on the basis of gear alone will not be optimal with respect 
to bycateh management. 
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5. fupected Effects DO Coastal Community Stability 

The alternatives being considered can affect the stability of coastaJ communities due to differences by gear in 
seasonality and in the proportion ofcatch tbat is processed 00 shore. CommlUlity stability can also be affected 
by the effect the distribution ofeatt:h has on the economic viability ofexisting fishing and processing operations. 

6. Historical Use of the Cod EsheI)' 

Historical cod catch distribution data were presented to put the aUocalion alternatives being considered in 
perspective. 

7. Cyrrent Dr;Jx:ndence on the Cod Fishery 

Dependency 00 the cod fishery in terms of weeks ofoperation and product value was ~tima1ed for each of the 
fleets participating in the BSAI cod fishery. Dependency was also estimaled by vessel. 

8. Expected Effects On Economic Benefits to the Nation 

Harvcstingcoj in tbecoj trBwl, longJine, pot., aodjigcod:fisheries are four alternative us~ for cod, each of which 
results in the productioc (output) of valuable products both from. cod and from the other groundfish species 
harvested as b)cal:cb aodretaioedin tbecoj:fisheries. Each use ofcod also requires the use of a variety of inputs 
that are ofvahle lD society. In additioo lD ood. tho inputs uso1 in these fisheries include groundfish and prohibited 
species bycalCh; fishing vessels, gear, and bait used in hanresting; the plant. equipment and materials used for 
processing; and the fuel and labor used throughout the production process. Each cod fishery uses a different 
combination of these inputs to produce a different combination of cod and other groundfish products. 

The difference between lhe values of the outputs (revenues) and inputs (costs) for a particular use provides a 
measure ofthe net. Jxno;fit of tbat use. It is a measure that attempts to account for many of the differences among 
the four cod fisberies that were discussed above. T'berefure. it provides a method of summarizing the overall 
effects of dlose differences. This aggregate measure addresses gear·specific differences in species mix, 
retention/discards, product mix. product pric~ and value, the oppornmity cost of groundfish and prohibited 
species taken as bycatch, product recovery rates, and variable hanresting and processing costs. 

For the purposes oftbe ~ous analysis, average net benefit per metric ton of cod catch (ANB) was defined as 
gross prOOuct value (p.D.B. Alaska) per metric ton of cod catch net of variable cost and the opponunity cost of 
the prohibited species aDd groundfish species taken as bycatch in the cod fisheries per metric ton of cod catch. 
ANB was estimated for each of three cod fisheries (longline, pot. and trawl) by year. season, and month. A 
number of limitatioos of the estimates of ANB were discussed in the analysis for the cod allocation alternatives 
for 1994-96. Two additiooallimitatioos fur the current analysis are as follows; (1) the lack of updated estimates 
of variable cost. and (2) the lack of separate cost estimateS for trawl catcher vessels and on-shore processors. 

Asuhset oftbe estimates tha! wtte presented in Tables II and 13 ofllie June 18. 1993 Addendum to the EA/RIR 
for Amendment 24 are reproduced in Tables 1 and 2. Gross product value per ton of cod catch was higher for 
faetol'y trawlm than for freezer longl.ines"s or pot catcher pcocCSSQrs. Variable cost was estimated to be between 
54 and 65 perceDI: of gross product value for freezer longliners. between 51 and 68 percent for pot catcher 
processors. and between 52 and 60 percent for factory trawlers. Therefore. per metric ton of cod catch. gross 
value net of variable aN was bigbe:r fur factory trawlers than for freezer longliners or pot catcher processors for 
two reasons, a higher gross value and variable costs that were a smaller percent of gross values. However, the 
OppOrtunity costs of prohibited species and groundfish bycalCh were higher for factory trawlers than for freezer 
longliners or pol catcher processors. When 1991 pric~ were used, ANB was lower for factory trawler than for 
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lbe other two types of C31Cber processors. However. wheo 1992 prices were used. the rankings of the three types 
ofopenuions varied by year. Freezer longliners h.ad the lowest ANB in 1991 and 1992 but the high~t ANB in 
1993 for January - May. Factory uawlers were ranked secood. first, and last, respectively. in 1991. 1992, and 
1993. The e:stimates ofANB for frec2er lrn.glioers varied substantially by season with a steady decline from the 
first to the third. season. 

With respect to der:ennining the ANB rank of each of the three types of catcher processors. generally the 
diffe:eoces in gross value and the opportunity cost of groundfish bycatch were more importallt than differences 
in variable cost aod the opportunity c:c:m ofprobibited species bycaLCh. For example. even if the opportunity cost 
of prohibited species bycateh had been zero for freezer Iongliners. the ~timated ANB would have still bcea 
higher for factory trawlers than for freezer longliners in 1991 and 1992 wheo 1992 prices are used (Table 1.3). 
Or when 1991 pric~ are used (Table 1.2), freezer longliners would have still had higher ANB than factory 
trawlers in 1991 aDd 1992 even if the oPP:)ltunity cost of prohibited species bycateh of the factory trawlers had 
been reduced by SO percent The differences between the estimates of the variable cost per meDic ton of cod 
catch for frecz.er looglinels aDd f~tory trawlers are so small that the ANB rankings would not have been altered 
if the average variable costs had been assumed to be equal for these two user groups. If this continues to be the 
case. campariDg gross value net of the opportunity costs of prohibited species and groundfish byca1ch would be 
sufficient to determine whether a specific change in the alJocatirn. of cOO among user groups would tend to 
increase or decrease net benefits to the NatiOD. 

As gross product value, variable cost, and the opportunity cost of bycalch change over time, the ANB ranking 
oftbe kmgliIJe, pot, and trawl axI fisberies can change. However, there are certain [}'pes of changes in the values 
of these variable that would not affect the rankings. They include the following: (1) equal rates ofchange for 
all three variables in all three cod fisheries; (2) equal rates of increase for gross value for all three fisheries 
accompanied either by 00 change in costs or by equal rate.<:; of increase in costs among the three fisheri~ that do 
not exceed tberate ofinatase in value; and (3) value and costs increase at the same rate within a fishery and the 
rate of increase for a fisbery is higher for a higher ranked fishery. 

The usefulness of the historical estimates of ANB by user group could be decreased substaDtially if other 
regulatory c.bano"eS are expected to change ANB forone user group more than another. For example, if increased 
retaltion and lRi1izarirn. (IRU) regulations are implemented and if the resulting increases in ANB by user group 
are expected to be positively related to the current level of discards, such regulations would be expected to 
increase the ANB of the cod trawl fishery relalive to other cod fisheries. 

The f~t that the ANB rankings vary by year for a given set of prices aod vary between the two sets of prices 
suggests that il is very difficult to determine what the ranking will be in the future. In fact the ranking is expected 
to chancae over time. Therefore. in terms ofANB, the optimal allocation will vary from year to year and cannot 
be a.ItaiDed ifthe alloc.ation is fixed by regulation. A fixed allocation among user groups will also be suboptimal 
because regardless of the ranking of each W>er group as a whole, the highest ranked group is expected to include 
some fishing operations with low ANB aod the lO\Vest ranked group is expected to include some fishing 
operatioos 'With high ANB. The analysis that was done for Amendment 24 indicated that this overlap problem 
existed for ANB and most any other criterion that is used to rank user groups. 

9. &peeted Distributjon Effects 

The distribution effects of the alternatives were also considered. 
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10. Expected Effects on Comrowers 

Due to the relalively low importance of 8SAl cod in the budgets of most consumm and due to the availability 
of substitutes for 8SAl cod, DOlle of the alternatives is expected to have a measurable or significant effect on 
domestic comumers with respect to the amount of food available or the price of that food. 

11. Expected Effects on Competitiveness of the us fishjng Industty 

An explicit or implicit allocation of cod to operations that are currently less profitable or that could l:ecom.e 
unprofitable ifmarket a regulatory conditions deteriorate would tend to decrease lhe competitiveness of the US 
fishing industry in domestic and world martets. The difficulty in determining which cod fishery will tend to be 
lhe most competitive and the f~t that within each cod fishery there is likely to be a range of very unprofitable 
to very profitable operations increase the probability that the allocation decision made will decrease 
competitiveness. 

12. ~ted Effects on Rr.portine:. ManaeemeDt. Enforcement. and Infoonation Costs 

In general, the differences among the alternatives are expected to be minimal in terms of effects on reporting, 
management, enforcement, and information costs. 

An explicit alloc.aJion of the cod TAe that decreases catch in the cod trawl fishery would be expected to increase 
the need to be able to differentiate between cod catch and byca1Ch in the trawl fisheries. The recent closures of 
the cod trawt fisheries have raised questions concerning the appropriate directed fishing standard for a nOD-cod 
trawl fishery. 'The need to resolve this issue would be increased by a small explicit allocation lo the cod trawl 
fishery. 

13. Attainment of OY with EXistine PSC Limits 

Given a halibut PSC limit that constrains total groundfish catch in the trawl fisheries, the opportunity cost of 
using balibut as bycateh in the cod trawl fishery is the net value of foregone catch in the other tnt.wl fisheries. 

14. Differences in the Quantity and Quality of BiQIQ~caJ Data from the Cod SWeries 

Differences in the quantity and quality of biological data from the cod fisheries do not appear to provide much 
justificalioa fa favoring a specific allocation of the ,od T AC among the cod fisheries and/or among trimesters. 

15. Gear Conflicts and Ye-s-f&J SafetY 

A reallocatioo ofcod to the cod longline or pot fishery will tend to increase gear conflicts within the groundfisb 
fisbe:ly because. typically. t:hae are fewer gear conflicts among trawlers than they are either among oon-trawlers 
or between trawlers and non-trawlers. A decrease in the size of the trawl cod fishery could decrease conflicts 
between the cod trawl fisheries and fixed gear fisheries for groundfish and crab. An increase in effort in the cod 
pot fishery could increase gear conflicts for all three cod fisheries and other fisheries as well 

Because the poteDl:ial for gear OOIlfl.icts can be reduced substantially by better communications among fishermen 
and by othermeaos, gearconfllcts are not expo;;ted to have an important effect 00 the reJative merits of allocation 
among th~ three cod fisheries. Although exclusive time/area openings by the cod fishery could be used to 
eliminate gear cooflicts, it is not clear that such a remedy would be Deeded. This solution is beyond the scope 
of the alternatives being considered. Gear-specific differences in vessel safety have not been identified. 
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16. EffecrsonOtherFisberies 

A change in the distributioo. ofcod catch amODg the four cod fisheries will affect both the periods of time which 
the vessels tba1 participate in the BSAl cod fisheries will have available to participate in other fisheries and the 
incentives these vessels \lr'ill have to participate in other fisheries. Although the responses of each fleet are 
difficult to predict, some possible effects can be identified. 

17. Faimes8 and Equity 

The determinatiOD of whal is fair is very subjective. The Council has often used the historical disuibution of 
catch to define what. is fair and bas favored the lraditional fishery. 

13
 



Table 1.2 &timales ofavmgenet benefit per metric loo of codeat.eh (ANB) and its components by fishery, season, and 
yearfcr 1991 - April 1993, using 1991 halibut yield loss factors and 1991 prices ($/metric ton ofcod ca1ch). 

1991 1992 1991 1992 1993 

Jan-May Jun·Aug Sep-Dec JAn-May Jun-Aug Sep-Dec JAn·Dec Jan-Dec Jan-Dec 

Cod Longline 
Gross value 1,176 1,171 957 1.063 1,020 974 1,096 1.041 1.013 
Variable cost 586 642 6fJ7 550 633 723 609 592 549 
PSCcQSt 6 18 17 11 41 28 13 23 10 
Groundfish COst 11 40 21 11 20 27 22 16 11 
AND 573 471 313 491 326 196 451 410 443 

Cod Pot 
Gross value 897 972 1.184 983 1,020 935 1,041 824 
Variable cost 428 526 538 625 969 477 615 553 
PSC cos!: 2 5 2 2 2 3 2 0 
Groundfish coor 1 1 I 4 3 1 3 0 
AND , 466 440 643 353 45 453 421 270 

Cod Trawl 
Gross value 1,221 1.150 1,121 l,150 1.095 
Variable cost 631 , 600 631 600 657 
PSC cos!: 67 , 70 67 70 48 
Groundfish COst 137 , 134 137 134 m 
AND 386 345 386 345 218 

Note: All estimates are in dollars per metric ton of cod caleb. The higher estimates of PSC costs and variable cost 
model 2 were used in this table. There was not sufficient eateb in the trawl fishery the second and tbird 
t:rimesteIsof 1991 and 1992 or in the pot fishery the first trimester of 1991 to provide meaningful estimates 
of AND. 
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Table 1.3	 Estima1es ofaverage net beoe:fit per metric ton of codca1Cb (AA'B) and its components by fishery, season, and 
year for 1991 - April 1993, wing 1991 balibut yield loss factors and selected 1992 cod prices (S/metric ton 
of cod Caleb). 

1991 1992 1991 1992 1993 

Jm.Ma.y Jun-Aug Sep-Dec Jan-May Jun.-Aug Sep-Dec Jan-Dec Jan-Dec Jan-Dec 

Cod Longline 
Gross value 963 884 830 882 780 846 894 841 857 
Variable COSt 536 573 577 508 577 693 561 545 513 
PSC cost 6 18 17 11 41 28 13 23 10 
Groundfish cost 11 40 21 11 20 27 22 16 11 
AND 411 253 216 352 142 98 297 257 323 

Cod Pot 
Gross value 714 863 1.024 749 877 788 832 766 
Variable cost 355 484 456 542 920 420 534 520 
PSC cost 2 5 2 2 2 3 2 0 
Groundfish COSt 1 1 1 4 3 1 3 0 
AND 356 373 565 201 -49 364 293 245 

Cod Trawl 
Gross value 1.166 1,086 1,166 1.086 1.062 
Variable cost 
PSC COSt 

611 
67 

579 
70 

611 
67 

579 
70 

640.. 
Groundfish cost 137 . . 134 . 137 134 172 
AND 350 . 303 . 350 303 201 

Note:	 All estimates are in doUan per metric ton of cod catcb. 'The higberestimares ofPSC costs and variable cost 
model 2 were used in this table. There: was not sufficient eateb in the trawl fishery the second and third 
trimesten of 1991 and 1992 or in the pot fishery the first trimester of 1991 to provide meaningful eslimaleS 
ofANB. 
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2.0 NEPA REQUIREMENTS: ENVIRONMENTAL IMPACTS OF THE ALTERNATIVES 

2.1 Biology and. Status ofBSAI Pacific Cod 

Pacific cod are a widespread demersal species found along the continental shelf and upper slope of the Bering 
SeallDd Gulfof AIaska. Adult cod are commonly found at depths of 50-200 m in the Gulf of Alaska md 80-260 
m in the Bering Sea. In the Gulf of Alaska. Pacific cOO are most abundant in the western Gulf. where large 
schools may be eDCounrered at varying depths depend.iDg upon the season of the year. During the winter and 
spring. cod appear to ~ in the canyoos thai: cut across the shelfand along the shelf edge and upper slope 
between ti:pths of 100-200 m where they overwinter and spawn. In the summer, they shift to shallower depths. 
usually less than 100 m. 

Spawning occurs in the winlf</early spring period, beginning in laouary in the Bering Sea. Spawning in the Gulf 
of AlasbbaS beeo observed from February-July, with most spawning occurring in March at depths of 150-200 
m. In the Gulf of Alaska, spawners have been observed. lDOStly along the outer continental shelf off Kodiak 
Island. but abo in Sbelikof Strait and offPrince William Sound. In the Bering Sea., femaLe cOO begin to attai.n 
ID3lurity at abou150 em in length and 50% reach maturity at 67 em (5.7 years). Pacific cod. are a fast-growing. 
short-lived species. Age determinatioo fur Pacific cod is difficult: the approximate maximum age is ID-13 years. 
The instaDtaneous rate of natural monality fur 8SAI Pacific cOO is ~ti.m.ated to be 0.37. 

Recruinnent of BSAI Pacific cod is highly variable from year to year (Thompson 1995). Average recl"Uittnent 
(mean of 203 million age 3 fish) was observed in 1989. 1990. and 1991. Above average recru.innent was 
ObseIVed in 1992. Below avenge recruitment was observed in 1985-1988 which resulted in reduced biomass 
through 1993. The average and. strong year-classes observed since 1989 have bolstered the stock to its current 
high level. Preliminary information suggests thai. the 1993 ~-class is average, and the 1994 year~c1ass is below 
average. 

The BSAI Pacific cod stock has increased ttl high 
levels over the past few years. with the 1996 
exploitable biomass at 1,640,000 mt An F4O'I. 
harvest strategy (F=().30) resulted m ao ABC for 
1996 of305,ooo mt. Assuming recnritment in 1996 
and 1997 based on the ages 2 and I indices. and 
average recruitment over the next few years. the 
above time series of BSAI Pacific cOO exploitable 
biomass and ABCs are projected based on an F~ 

harvest strategy. 

Projected biomass aDd ABC(mt) of Pacific cod in the 
BSAI. 

:ill< Biomass All!: 
1996 1,637,000 305,000 
1997 1,522,000 284,000 
1998 1,388,000 259,000 
1999 1,300,000 242,000 

2.2 Status of Other BSAI Target Species, by Gear Type 

ReaUocatioD of Pacific cod quotas by gear type may result in increased or decreased effort on other groundfish 
species.. Biological aDd economic impacts depend to some extent on abundance ofgroundfish other than Pacific 
ood. A sta1US repJrt on major groundfish target species by gear type is provided below. . 



2.2.1 Trawl Gear 

2.2.1.1 PoUock 

Three stocks of pollock inhabit the BSAI area: the 
eastern Bering Sea. Aleutian IslaDds, and Aleutian Projected biomass and ABC(mt) ofeastero BeriDg Sea 
Basin stock. Exploitation and abundance of these poUock. 

stocks are very different. The eastern Bering Sea fiar Bjrnnass A..&: 
pollock stoekiD:reasedto apeak: of 14.3 millionmt ]996 6.672,000 1,190,000 
in 1985, and bas since declined and SOIbilized 1997 7,341,000 1,228,000 
sligbtlyabovetheBmsylevel(6.1millionmt). The 1998 7.793.000 1.257.000 
1996 exploitable biomass is 6,672.000 mt. An F~ '-19_9_9 -_8,_02_1_,OOO '_,3_oo_,_000__-..J 

iJar,oest strategy (F=O.30) resulre<! in an ABC for ­
1996 of 1.190,COO mt Assu.ming average ra::ruibDem of?? billion age 3 pollock each year. the adjacent time 
series of eastern Bering Sea pollock exploitable biomass and ABCs are projected based on an F~ harvest 
strategy (Wespestad 1995). 

The AJeutiaD klands poUock stock. is considerably smaller than the eastern Bering Sea and Aleutian Basin stock. 
Biomass in the Aleutian area as estimated by the bottom trawl swvey has declined drastically from a peak of 
778,666 mt in 1983 wonly 151,444mt in 1994. The projected 1996 exploitable biomass is 142,500 mt An 
F.,.. harvest strategy (F=O.30) resulted in aD ABC for 1996 of35.600 mt Recruitment for this stock has not 
been forecasted. 

The Aleutian Basin pollock stock is at low levels. Biomass in the Aleutian Basin area is estimated by the 
hydroscoustic survey in the Bogoslofarea. Biomass in the Bogoslofarea declined from 2,400,OClO m[ in 1988 
w only 54.000 mt in 1994. An increase was oOOerv"ed in 1995, and the projected 1996 exploitable biomass is 
1.100,COO Dll This stock has h.istorically comributed to the Donut Hole fishery. which provided catches of 1.0 
to 1.4 millinnatt during !he years 1986 tIlrougb 1989. No directed fishing has occurred OD this Stock since 1991. 
An increasing biomass is anticipated with recruibDent of the 1989 and possibly the )992 year class(es). 

2.2.1.2 Flatlish 

Flatfish species comprise a large proportion ofgroundfisb exploitable biomass in the BSAI. Dominant species 
include yeUowfio sole and rock sole. Other abundant or commercially important BSAI flatfish species include 
arrowtooth flounder. flathead sole, Alaska plaice, and Greenland twbot. Biomass of most BSAI flatfish stocks 
is relatively high m1 increasing as a result of good recru.ilment and low exploitation (Witherell 1995). Harvests 
ofmost flatfish species have remal..ced at low levels despite high abundance. The status of BSAI flatfish stocks 
is summarized in the following table (numbers in meDic tons). 

1995 1996 1996 1996 
Species «a!lOII biomjWi Al!J: IAC 
yellowfin sole 125,000 2,850,000 278,000 200,000 
rock sole 55,000 2,360,000 361,000 70,000 
arrowtooth 9,000 576,000 129,000 9,000 
flathead sole 15,000 593,000 116,000 30,000 
other flatfish 20,000 590,000 102,000 35,000 

Until 1984, flatfish 'WEre baIvested at low to moderate levels by foreign fisheries operating in the Nonh Pacific. 
After passage of the Magnuson Act. foreign:fi.sl:laies 'WEre gradually replaced with joint ventures, then superseded 
by domestic fishermen and processors since J980. With the exception of BSAI Greenland turbot. fisheries have 
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been unable to fully harvest the exploitable biomass of any of the flatfish species or complexes due to halibut and 
crab bycateh limits and conservative quotas. 

2.2.1.3 Atka Mackerel 

Atka mackerel are found in quantity along the Aleutian Islands, and to a lesser extent in the western Gulf of 
Alaska. Bicmass in the Aleutian Islands area is eslimaled by NMFS bottom trawl surveys. Biomass increased 
from 140,000 In' in 1977 to • peak of 1,170,000 Inl in 1992. and bas since declined. Catches increased from 
15,000 mt in 1989 to 81,000 in 1995. The projected 1996 exploitable biomass is 578,000 me, wilb. an ABC of 
116,000 mt If recent recruitment trends continue, Atka mackerel biomass is projected to decrease to 307,000 
mt, with a corresponding yield of62,(0) mt, by the year 2000. 

2.2.1.4 Pacific Ocean Perch 

Pacific ocean perch are the dominant species of red rockfish in the north Pacific, and are caught primarily along 
the Aleutian Islands. and to a lesser extent in the eastern Bering Sea and GulfofAlaska. Biomass has greatly 
increased following heavy exploitation by foreign fleets prior to 1978. Above average year classes in the early 
1980's has hooSlM the AI perch exploimhle biomass from 85.000 ml in 1980 to 306,000 mt in 1994. 
Exploitalioo has been relatively low dming this period. with clllChes less thao 10.000 mt per year. The projecled 
1996 exploitable biomass is 309,000 mt, with an ABC of 12.100 mt. Biomass of Pacific ocean perch in the 
Aleutian Wands area is projected to remain stable in coming years. 

2.2.2 LoIl8Jine Gear 

2.2.2.1 Halibut 

Biomass of the Pacific baIibul stock. is ar.low 1evds and declining. Coast-wide, halibut exploitable biomass was 
_"243 million pooDds at the S!lll1 of the 1995 season. This represents a decline of 14% between 1994 
and 1995, and a50%dec1inefrmn the recenl peak in 1989. Based on recruitmenl data for 8 year-oJds, the stock 
decline will cootinue in the near future. However, the 1987 year-<:Iass appears strong in the NMFS BSAl tnwl 
surveys, and may boost biomass in coming years. The balibut quota is managed under the IFQ program, which 
began in 1995. 

2.2.2.2 Sahlefish 

Although the sablefish resD\DCO of the Baing Sea, Aleulian Islands, and Gulf of Alaska are considered one stock, 
[be resource is managed by discrete regions to distribute exploiWion throughout its range. Large calChes of 
sablefish (up to 26.000 mt) were made in the Bering Sea during the 1960's, but have since declioed Smaller 
catches have been made in the Aleutian Islands area. peaking at 3,800 mt in 1987. The projected 1996 
exploitable biOlDaSS is 14,100 mt in the nering Sea, with an ABC of 1,200 mt. 10 the Aleutians, projected 1996 
biomass is 12,000 mt with ABC specified at L,300 mt. Biomass of sablefish in the BSAl area is projected to 
decline somewhat in comiDg years. 

It is important to note that the TAC for sablefish is apportioned among gear types. In the Bering Sea, 50% of 
the sablefish is allocated to trawl gear. and 50% to fixed gear. In me Aleutians region, 25% is allocated to trawl 
gear, and 75% to fixed gear. The fixed gear apportionment of the sablefish TAC is managed under the IFQ 
program, which began in 1995. Twenty percent of the fixed gear allocation is reserved for use by COO 
participants. 

18 



2.2.2.3 Greenland Turbot 

Greeolaod wrbot wae harvested almost exclusively (>90%) by trawl gear until the early 1990's wben longlines 
became the cbninant gear type for this species. This switch is due in part to regulation ofhalibut bycateb in the 
trawl fishery. B=use 00 halibut b)CltCb bas bt<n apportiooed to. directed turbot tr.wl fisbery for 1996, turbot 
will be harvested pl'f'Lknninantly by loog:line gear. Recent harvests (in metric toos) of BSAI Greenland turbot by 
gear type are listed in the table below. 

Yl:lu: ImI1 Lon&!ine Illlal 
1991 6,897 814 7,711 
1992 546 1,130 1,676 
1993 1,142 7,306 8,448 
1994 6,385 3,549 9,934 
1995 4,041 4,415 7,385 

Unlike biomass ofother fladisb species in the BSAl, biomass of Greenland turbot is allow levels and declining. 
Greenland turbot are caugbt primarily along the eastern Bering Sea and Aleutian Islands slope. Biomass bas 
declined due to poor year classes from 1981-1994. Landings bave also declined from a peak of 57,000 mt in 
1981 to only 7.385 mt in 1995. The projected 1996 exploitable biomass ofBSAl turbot is 67,000 mt, with an 
ABC of 10,300 mt and a TACof7.000 mt Biomass is projected to continue declining due to poor recruitment. 

2.2.2.4 Rockfish 

Numerous species of rockfish inhabit the 8SAr, and are managed by species complex. Shortraker and rougheye 
rockfisb are managed as one unit in the Aleutian Islands. The projected 1996 exploitable biomass of 
shortraker/rougbe:ye is 45.600 lIlt, with an ABC of 1,250 mt. Northern and sharpchin are also mana.coed together 
with. a projected 1996 exploitable biomass of 96,800 mt, with an ABC of 5,810 mt In me eastern Bering Sea, 
aJ) other species are.r:nao.aged together as "ether red rockfish." The projected 1996 exploitable biomass of other 
red rockfish is 29,7000 mt, -Mth an ABC of 1,400 mt The "other rockfish" complex is composed ofthomybeads 
and other Sebastes species. The 1996 ABCs for "other rockfish" are 497 mt in the eastern Bering Sea and 952 
ml in the Aleutian Island<; area. Abundance !rends for these species are not available. 

RocIdish are bllrves1<:d by both trawl and Iongline gear. In 1995, loogliners caught 99 ml of shonraker/rougbeye 
in the Aleutian Wands and 60 mt ofred rockfish in the Bering Sea. An additional 139 mt of other rockfish were 
caught by longlioas in the Aleutian Wands and 109 mt of other rockfish in the Bering Sea. Small quantities (20 
mt) of Pacific ocean perch were also harvested by this gear type in 1995. 

2.2.2.5 Other Species 

The "other species" category has heeo established to account for species that are currently of slight economic 
value and upon wbich there is little directed fishing. However, many of these species are important components 
of the ecosystem as prey for commercial species, marine mammals and seabirds. The other species category 
includes squids, sculpins, skates, smelts, sharks, octopi, grenadiers, and others. For most of these species, only 
mioimal assessment data are available. 

Although other species are taken as byca1Cb. in most fisheries, the hook and line fishery for Pacific cod accounts 
for the b:igbest share. On average. 1991-1993, this fishery took about ooe-third of the other species catch. For 
example, io 1993, the Pacific cod hook and line fishery took 9,147 mt of other species, or 30 % of the total 
(30,471 mt). Sk.ares and sculpins comprise a majcrity of the bycateh. Byca1Ch of other species in the Pacific cod 
target fishery, by gear type, is listed in the adjac:eot table. Though bycatch of these species may increase with an 
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increased allocation to fixed gear. the totals would still be far below the level of overfishing and would not be 
cause for any biological concern. 

ThePacific cod hook and !iDe and pot fisheries also catcb a relatively high number of octopus. Becawe octopus 
are consumed by mari.oe mammals such as Steller sea lions, northern fur seals, harbor seals. sperm wbales and. 
other beaked whales, potential 
bycateh of this species was 
examined further. For example. 
!he 1992 bycalCh of octopus by 
fixed gear was 526 mt. lhe 
majority of that taken by pot 
gear. Any of the alrematives 
under collSideration which 
alJocate grcaler than 50% of the 
cod TAC to fixed gear will 
likely increase the pot gear 

Catdl (mtl or other species by BSAI Pacifk cod fisberies in 1992 and 1993. 
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CODSII'aints 00 longIiDe gear, therefore, bycatcb ofoctopus might be expected. to increase under these alternatives.
 
However. the avenge byeateh of octopus by fixed gear overalJ from 1992 lhrough 1994 was only 225 mt.
 
Extrapolations based 00. average bycatcb I1IleS itdic:ate that only the alternatives which allocate greater than 60%
 
of the TAC 10 fixed gear would result in total bycateh greater than the 1992-1994 average. Given the lack of
 
infcnnatiaJ 00. octopus biomass, coupled with the lack of accurate data on directed octopus catch, it is not likely
 
thaI any of the altematives under oonsideration would result in any adverse impacts to the OCtopus resource or
 
to marine rtu!rnma1s which feed On them.
 

2.2.3 Pot GeM 

2.2.3.1 Bristol Bay Red King Crab 

Afterdecliniog atnmdsmee throughout the 1960s and. reaching a low during the years 1970-1972. recruilment to 
the Bristol Bayred king crab stock increased dramatically. New all-time record landings were established in each 
year from 1977 to 1980. Declining recruilmenl, fishing pressure, and probably increased incidence of disease 
and predatioo.led to an abrupt: decline in :fisheries in 1981 and. 1982. These precipitous declines led to a closure 
of the Bristol Bay fishery in 1983. In 1984, the stock showed some recovery and a limited fishery was 
reestablished. Between 1984 and 1993. the fishery continued at levels considerably below those of the late 
1970's. .l....m:1ings chIring this period ranged from 1,900 t and 0.8 million crab (1985) to 9,240 t aIld 3.1 million 
crab (1990). Througbout the 1980s and 19908 there was little sign of a large year-class in this stock. and since 
1987. very few immature crab have been captured during the trawl survey. 

The 1994 abundance index for legal male Bristol Bay red Iring crab was 5.5 million crab as compared to 7.3 
millioo. in 1993. The abJmdaoce index for mature female crab fell from 14.2 million crab in 1993 to 7.5 million 
crab in 1994, and was hence below the threshold value of 8.4 million crab established PUfS1Wl[ 10 the Fishery 
Management Plan for King and Tanner crabs in the Bering Sea and Aleutian Islands. These declines Viere 
corroborated by the length-based assessment model that was newly developed by the Alaska Department of Fish 
and Game (ADF&G). Because the abundarce offemale crab was below threshold. the Bristol Bay red Iring crab 
fishery was: closed in 1994. as was the fishery for Tanner crab in Zone 1east of 1631;> West longitude. The red 
king crab fishery remained closed in 1995, as the 1995 NMFS survey indicated a female stock size aI Or below 
threshold The Bristol Bay red king crab stock continues to suffer from a long period of low recruitment The 
near lerm prospects for the Bristol Bay red king crab stock are poor. 

20 



2.2.3.2 Tanner Crab 

The eastern Bering Sea Tanner crab (c. bairdi) stock is currently at very low abundance. The 1995 NMFS 
bottom trawl survey indicaI:ed relatively low levels of juveniles, pre-recruits, females. and large males. The 1995 
Tanner crab season procbJ::ed ooly 4.5 million pounds for the 196 vessels participating. This is the lowest catch 
since the fishery reopened in 1988. The stock is CWTendy a1 hisroric low levels. 

The Bering Sea Tanner stock has undergone two large fluctualions. Catches increased from 5 million pounds 
in 1965 to over 236 million pounds in 1980. The 1980 peak: catch was followed by a coUapse resulting in low 
landings (<0.5 millioo lb,) from 1981-1985, and finally no tisbery in 1986 and 1987. The tisbery reopened in 
1988, and landings increased to over 51 million pounds in 199]. A decline followed. with landings reduced to 
the point where no fishery is expected to occur in 1996. 

2.2.3.4 Snow Crab 

Ca1chof Bering Sea snow crab (c. opilio) increased from under I million pounds in 1974 to over 315 million 
pounds in 1992. The 1992 peak: eate:b was followed by reduced landings thereafter. The stock is currently at low 
abundance, but is expec.ted to increase in ooming: years. The 1995 NMFS OOttom trawl SW'Vey indicated relatively 
low levels of large male crab. However. the survey iodicated an 88% increase in the numbers of pre~recroits.and 
a 44% iIx7ease in me numbez of large females. These promising signs indicate stt'Ong recruitment in the next few 
years. The 1996 opilio fishery opens on January 15 with a preseason guideline harvest level of 50.7 million 
pounds. 

2.2.4 Jig Gear 

At the present time, the ooly major target of the BSAI jig fishery is Pacific cod. However, fishe:nneo have 
expressed interest in expanding jig target fisheries to include halibut, rockfish, and Atka mackerel. 

2.3 Gear information 

2.3.1 Impacts of Fishing Gear on Benthic Habitat 

Studies 00 tIE pote:Iltiai effects of trawls, Ionglines, and pots as they may relate to benthic habitat are summarized 
below. 

23.1.2 Trawl Gear 

Jones (1992) provides an overview of available knowledge on impacts of bottom trawling on the benthic 
environment For his review, bottom trawling includes otter trawls, beam trawls, dredges. and Danish seines. 
JODeS categorizes the ways in which trawling can disrupt the habitat: (1) scraping and plowing the sea-floor, (2) 
sediment re--suspeosion. (3) damaging or removing non-target benthic organisms. and (4) dumping of processing 
waste. Evidence of trawling, such as furrows from the trawl doors, varies in its depth into the sea-floor and its 
duration depending upon the "softness" of the bottom being trawltn In teems of sediment re-suspension, the 
report notes lba1 tbere are two facets to this issue: (1) increased, and usually temporary turbidity, and (2) vertical 
redistribution ofsediment layers. Both of these results of bottom disturbance by trawl gear were noted to vary 
in their duration, primarily dependent upon the depths at which they occurred The report also concludes that 
""From tIE work. pezformed under the aegis of ICES, it would appear that beam trawls. otter trawls, and dredges 
are all basically similar in their effects. Generally, the heavier the gear in contBct. with the seabed. the greater the 
damage. The effects vary greatly. depending on Lbe amount ofgear contact with the bottom. together with the 
depth, nature of the seabed, and the strengths of the cwrents or tides. The removal of the macrobenthos has 
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variable d'fa::ts. In shaUow waitt areas where the damage is intermittent, recolonization SOOn occurs. However, 
where the macrobenthos is substantially removtd and recovery is not permitted, the change is permanem ... The 
evidence is that bottom Q'awling bas an impact OD the environmeot, but that the extent and duration of that impact 
varies depending on local conditioos." 

Another review of the impacts of trawling on the seabed and benthic community (Thompson 1993) concludes 
that: "it is clear thal lrawliag can impact both the seabed and the benthic commtmity. The extent of these 
impacts de:peDds on the weight of the gear. the towing speed, the nature of the bottom sediments. and the 
strengths of tides and currents. Bottom trawl doors leave scars on the seabed that can last for minutes. hours. 
or years. Trawls can damage bmthic organisms. thereby causing changes in community species composition and 
population age struetwe, but perhaps also leading to an increase in the availability of forage for colIllllerciai 
species. Whether c:banges in commtmity species COLUfK1Sition would tend [0 come at the expense of commercially 
important species such as crab is difficult to determine." 

The following excerpt from the groundfish plan teams Ecqsystems Considerations Chapter (NPFMC 1994), 
discusses obscrvaliODS of habitat impacts in the Gulf of Alaska. "Substrate indentalioos caused by trawl doors 
""",oommoo atmany ofthedi'" ~tes in submersible stuiies <XJD<lucted by the NMFS Auke Bay Lab. The depth 
of the iDdentalions ranged from a few inches on hard, pebble substrate to three feet on soft sand. Trawl marks 
were numerous on hard substrate. No obvious differences wert noticed in kinds or amounts of fauna and flora 
within or without the trawl paths. Trawl marks were also common at some soft bottom sites off Yakutat (videos 
shown at coonciI meeting in Sitka). 'These marks Wt7e probably of rte:ent origin because silt had not filled in the 
furrows dug by the ..wI door>. and displaarl habitat was evidcm- boulders and cobble were displaced, silt was 
brosbed off the habitat, ard flora were knocked down or missing. Displaced habitat and flora between the trawl 
door marks were obvious at these sites." 

2.3.1.2 LoI!8tine Gear 

Very little infmnation regarding the impacts of longlining on benthic habitat Observations ofhalibUI longline 
gear v.rere made by NMFS scientists during submersible dives off southeast Alaska provide some information 
(NPFMC 1992). The following is a summary of these observalions: "Setline gear often lies slack. on the sea­
:floor and I'Jll'!3Dden aJDSiderably along the bottom. During the reoieval process., the line sweeps the bottom for 
coosidc'13ble djstanre<; before liftiIJg off me bottom. It snags on whatever objects are in its palb.. including rocks 
and corala. S~ rocks are upended, hard corals are broken, and soft corals appear unaffecred by the passing 
line. IDvertebrates and other light weight objects are dislodged and pass over or under the line. Fish, notably 
halibut, frequenUy moved the groundline numerous feet along the bottom and lip into the water colwnn during 
escape nms disturbing objects in their palh. This line motion was DOted for distances of 50 feet ofmore on either 
side of the hooked flab:' 

2.3.1.4 Pot and Jig Gear 

Pot gear may impact habitat by sediment resuspension and upending small rocks. shells, ascidians. bryozo.ans. 
and oilier bottom struetwe during the process of setting and retrieving poLs; however, no literature regarding 
these impacts could be found. Similarly, no information on jig gear impacts to habitat was available in the 
litenuure. 

2.4 Mesh Regulations for Trawl Gear 

AU fishing gears are selective [0 some extent and result in fish ofcertain sizes being caught more readily than 
others (Ricker 1975). The eJitent of gear selectivity may be detennined by properties of the fish. properties of 
tile gear, fishing method, and fishing area characteristics. In general. selectivity of trawl nets occurs in the codend 
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lXHlion of trawl nets. Some selection also occurs in the forward portion of the nel as fish escape dwing a tow. 
For a particular mesh size or configuration. a selectivity curve describes the relation between retention and fish 
size; tha1 is, at a given leogtb. the proportion of the fish that are retained. Variables affecting selectivity include 
adjusanents in mesh size. shape, construction, as well as operarional factors. 

Prior to 1996. minimmn mesh size regulations had not been implemented under the BSAI FMP for the trawl 
fisheries off Alaska, and fisbermeo. had been able to select any mesh size and configure the codend in any manner 
desired. CcxIends were usually made ofmultiple layers of knotted polyethylene netting. To resist bursting when 
loaded, it was IlIXeSS3ry to use two, or even three. layers of netting in each codend. In addition, for greater 
stn2lgth. tIr twines used in the netting 'o\Ue typically doubled. The most common codend mesh sizes were around 
4 inches stretched measure. hung in a diamond configuralion. Because: mesh openings of each layer inevitably 
do oot line up. actual mesh openings of multi-layer nets are quite small. resulting in capture of both large and 
small sized fish. umenizcd fish must be scxted 0U1 before they encounter the processing machinery. U the shore 
plant or eateberJprocessor has a fish meal plant, then the undersized fish can join the processing wastes and be 
made into a relatively low value meal product \Vben production exceeds the meal plant's capacity, or in the case 
of a cau:her/processor without a fish meal plant, Wldersize fish are discarded. 

Codends used in the recent Pacific cod trawl fishery have measured 4.0" to 5.5" mesh. A sampling ofcodend 
mesh sizes ftml13 vessels participating in the 1993 Bering Sea cOO fishery indicated the following usage: 31 % 
used 4.0" mesh, 23% used 4.5" mesh, 31% used 5.0" mesh, aod 15% used 5.5" mesh (Methot et aI. 1994). 
Proportion of diamond/square mesh and single/double layer codends was not reported. However. public 
testimooy to tIr Council in 1993 indicated that most vessels were using diamond mesh in the Pacific cod fishery. 

In June 1993, as part oftbedecision on Pacific cod allocation (BSAI Amendment 24), the Council directed staff 
to begin study of a regularory amendment to require a minimmn 8" mesh size requirement for trawl vessels 
participating in the BSAI trawl cOO lisbery. At ill; meeting in September 1994, the Council voted to recommend 
minimmn mesh sizes lIJ:I:t coo.figurm:icm for the Pacific cod, poUcx:k..lIJ:I:t rock sole trawl fisheries. A 6" minimum. 
mesh size was adopted for the rock sole and Pacific cod fisheries, and a 3.25" minimum mesh size was adopted 
for pollock fisheries. These mesh sizes are between-knot measurements, also known as the stretched measure 
hole size. Fishermen wouJd be required to modify trawl codends to have a cop panel of single layer square or 
diamond mesh that meet or exceed regulation size. At the present time. it is uncertain whether these mesh 
regulations wiU be in place by the end of 1996. 

2.4.1 Effects of Mesh Regulations on Catch and Discaro ofPacific Cod 

The proposed mesh regulalion may reduce catch rares of Pacific cod in a directed trawl fishery. The EA,IRIR 
analysis for mesh reguIaIions suggested that the pcopJSed mesh sizes may reduce catch ofsmall fish, as the 50% 
selection size for 6" square mesh is 65 em. However, analysis using selectivity of Pacific cod based on 
IIlOIpbology suggested tha1 a 6" mesh may not result in reduced catch ofsmall fish. On the other hand. 6" single 
la)U mesh bas larger holes in the web than currently in use, and one would expect a reduction in discards under 
the proposed 6" mesh size. 

Because mesh reguJal:ions are also proposed for the pollock: and ro::k. sole fisheries, discarding ofPacific cod may 
also be reduced in these fisheries as weU. In other words. less Pacific cod would be discarded from the poUock. 
and rock sale fisheries, because fewer Pacific cod may be retained under the proposed mesh sizes for these 
.fisberies. Overall discarding rates of these and other species may be reduced just because fewer small fish may 
be retained. 

It should beooted that variations in year-class strength. and possibly areas fished. can affect discard rares. For 
example, prelimiDary amlysis suggested that discarding of poUock: was higb in 1992 due to a strong 1989 year­
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class in the Bering Sea. particuJariy in the nortbem areas where juveniles aggregate. At the other extreme. during 
years of poor recrnitmeot, caleb rates of small fish may be much reduced. As such, year to year variations in 
bycatch rates may be expected. One potential drawback of regulating mesh size would be to remove some 
flexibility fisberm.en have to take advantage of (or avoid) a certain year class offish. 

2.4.2 Escapement Mortality ofPacific Cod from Trawls 

Escapement mortality is the amount of fish that may die after encountering fishing gear. Mortality of fish 
escaping:from trawl gear tbrougb. a codend may range from none to 100%. and may depend on numerous factors 
inchxling fish species, lOw size and dmalion, aDd the size and type of mesh used (square or diamond). Mortality 
can occur due to contusions, a build-up of lactic acid. scale loss and mucus removal. and skin damage due to 
abrasion and coUision with net walls. Although es::apement mortality may occur at some level in the current 
fisheries. an increase in mesh size. combined with increased effort. may filter more small fish through trawl 
codends. Escapement mortality may offsel any potential gains in yield and spawning biomass·per-recruit. 

Researcb mdhodology for testing escapement mortality is in the developmental stage. Several methods have been 
tried, including towed code:nd simulators, covered codend transfer cages. and more recently, remotely releued 
cOOends. SbJdies mayor may not include bolding fish in cages for extended periods to detennine effects of 
delayro mortality. The experimental metbod used may also contribule to the different results obtained by these 
studies (Sangster 1992). Results from experiments not conducted under commercial fishing conditions remain 
ofquestionable value. A literature review of gadoid escapement mortality is provided below. 

Pianov and Istomin (1988) investigated the immediate mortality of Alaskan pollock that had passed througb a 
50 mm diamond mesh codend. Of 15 bauls rested. only three bauls contained pollock that bad died due to 
Umnediate mmality from escaping through the mesh. A total of 1,615 pollock were tested with only 27 pollock 
dead after passing through codend mesnes. This study indicates thar. escapement mortality may be very low for 
Alaskan pollock,_, the study did not measure if any delayed mortality could occur due to stress. disease, 
predation. or other factors. Another unknown when relating this study to acttJaI fisbing conditions is the 
difference in catch raZes. Escapement mortality can be related to the amount of pbysical damage and 
physiological stress associated with escaping codends (Main and Sangster 1988). and pollock escaping from a 
full codeDd coold pctcntiaUy be exlIUded under force, causing stress and scale loss resulting in delayed mortality. 
and therefore have higber escapement mortality rates than estimated by this study. 

Soldal et al. (1993) rested the vulnerability of saithe (I'ollacbius >:i=), cod, and haddock to gear damage with 
labora1oIy and field studies. In the laboratory. net injwies were simulated by removing a relatively small amount 
ofscales and mtx:OlJS :from thefish. Cod and baddock were also physically exhausted by swimming in a treadmill. 
Immediate mortality was observed for haddock (about 10%), but not for cod and saithe. Delayed mortality of 
about 10%. caused by infections. was o~rved for saithe and haddock, and La a lesser extent cod. Field 
experima:lts consisted ofholding fish in underwater pens after they bad passed through a trawl codend fished at 
tawing speeds of about3.? knots. Two trials were made using 135 mm stretched diamond mesh in the codend. 
In tbefirst lraiI. 34Q baddr<".k waebeldin "'£<S for 16 dal" ofwhicb 22 died (6.5%). The S<CO<1d trial consisted 
of 116 baddock held for 15 days with only one death (0.9%). Three trials of conlCOl group baddock (127-146 
fish pO" trial) resulted in higher mortality (20.3%) after 12 to 15 days. These field trials using bottom trawl 
caught baddock appear to SUPPOI1 the low mortality rates observed in the laboratory. 

Main and Sangstet(1988) tested both imJ"Jll"4jate and delayed mortality of haddock., whiting. and cod escaping 
from 70 and 80 mm (stretched measure) diamond and square mesh codends in 1985, 1986. and 1987. They also 
measured scale loss as a potentiaJ indicator of delayed mortality. Fish escaping from trawls were captured by 
divers and kept: in underwater cages for extended periods, and examined and fed daily by divers. Low sample 
sizes preclude drawing conclusions from species other than haddock. Results indicated mortality of haddock 

24
 



escaping from diamond mesh codends may be high: 33% of the 56 haddock tested died after 11 days in 1985. 
82%ofthe28 ""'«!died after 108 days in 1986. and 100% of the 46 haddock died aftec 52 days in 1987. None 
of the control group fish, which were captured by hook and line and transferred by divers to cages, died during 
the duration of the study. DeJayed mortalityofeg:,apees may be somewhat attributable to scale loss, as this study 
jnclieat«l tbaI bMdoc!" passing through cOOmds lost about halfof their scales on average. These studies indicate 
that the mortality of haddock escaping from codends may be nuher high. particularly delayed mortality. 

2.5 DaylNigbt Differences in PSC Bycatch Rates for the Pacific Cod Trawl Fishery 

Research bas shown that halibut and crab bycatch in the Pacific cod trawl fishery is higher at night than in the 
daytime. Analysis of 1986 and 1987 Bering Sea N bottom !rawl fisheries indicated day/nighl differences in 
halibut bycateb. rates due to changes in relative abundance of target species and halibut (Adlerstein 1991). 
Walleye pollock and yeUowfin sole catches were. more often than not, associated with lower byeateh rates at 
night, whereas catches of Pacific cod and rock sole tended to be associated with higher byeateh rates at night. 
Analysis of 1990 Bering Sea domestic bottom !raw1 fisheries indicated that bycalCh ofhalibut would be reduced 
ifnigb.t trawling was banned for Pacific cod in particular (AdIerstein 1992). Halibut bycateh rates were higher 
at night fCl' all areas and months examined. For example, in area 511, the average halibut bycalCh rate at night 
was 1.61 times the day rate observed in the directed trawl fishery for Pacific cod. Further analysis of the 1990 
domestic trawl fisheries in area 511 indicated that. day-only trawling may reduce total halibut byeateb by 13%, 
the byeateh of king crab by 13% and Tanner crab by 16% (Adlerstein and Trumble 1993). 

2.6 impactS of Fishing on Spawning Stocks 

A review of informatioo available on the effects of fishing on spawning cod stocks was provided in the EAIRIR 
fCl' amendment 24 (NPFMC 1993). The foUowing excerpt from the document provides a summary. "For cod 
l.b.ere is no reconht evidence thal fishing during spawning periods affects the spawning habitat in a negative 
manoerCl' tbaIfisbiDg inotherpc:riods of the year will result in better survival of the spawned. eggs. Thus, there 
is Liule if any substantial evidence supporting the claim that fishing by trawls during the spawning season 
damages survival of the spawning pnxhx:ts (Jf dull such removals are more damaging thal taking fish during other 
periods of the year." No new informatiO[] is available on this subject. 

2.7 FnviroomentaJ Impacts of the Alternatives 

The enviromnental impacts generally associated with fishery management actions are effects resulting from (I) 
harvest of fish stocks which may result in changes in food availability to predators and scavengem, changes in 
the Pl'U1alion strue.ture oftarget fish stocks. and changes in marine ecosystem community structure; (2) changes 
in the physical and biological structure of the marine environment as a result of fishing prnctices (e.g., effects of 
~ use and fish pnx:essiDg discards); and, (3) entanglement/entrapment of non-target organisms in inactive or 
active fishing gear. 

A sm:nmary of the effects of the aIlIlual groundfish TACs on the biological environment and associated impacts 
on marine mammals, seabirds, and other threatened or endangered species is presented in the final EA for the 
annual groundflSb TAC specifica1ioos. 

Pacific Cod Catch and TAe 

Under any of the alternatives being considered in this analysis. the TAC for Pacific cod would continue to be 
monitored and the fishery closed, as is currently done. upon anainment of that. TAC. Some alternatives under 
coosidetalion, such as those which aUocare a significantly higber percentage of the TAC to either trawl or fixed 
gear (relative to their cum::nt percentage allocation), could result in an underbarvest of the cod TAC. This would 
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be due to currm.t halibut PSC constraints on the longline and b'awl fisheries. though it should be noted that some 
of Lhe balance could be taken up by increased harvests from pot gear. Unless current halibut P~t caps for 
loo.gIine and trawl gear are adjusted, any major change in the allocalion percentages would have this result, which 
would not be considered an adverse impact. 

A reduction in the curreat allocation to trawl gear could shift effort into other groundfish fisheries. though the 
direction and magnitude of this effCn1 are not quantifiable. A large reduclion in the allocation to trawl gear could 
impact 1hal scctor's ability to proserole other groundfisb fisheries, due to cel1llUl ""ouots ofcod being oecessary 
as bycau:b in those other ground1isb fisbcries. These scenarios are discussed further in Chapter 5, and in any case 
are not seen to have any significant biological implications for Pacific cod, or other groundfish species. 

Discard rale:S ofcod vary significantly between gear ~ and delivery modes in the cod fisheries. For example, 
overall discards of cod are higher in the trawl fisheries than in the fixed gear fisheries. and there is a further 
difference in discard rates between catcher vessels and cateberJprocessor vessels which trawl for cod. These 
diffe:rmc::es are detailed and further discussed in Chapter 3. In biological terms, any and all discards are counted 
against the overall TAC and are not considered to present any biological or conservation concerns. The Council 
is cum::ndy considcriog. UDder a sepmre plan amendment. a mandatory retention and utilization requirement for 
Pacific cod and other fisheries in the BSAI. 

Byca!cb ofProhibited Species 

Related to the above discussion is the issue of halibut and other PSC species bycalCh in the various Pacific cod 
fisbme:!l. HalibutPSC caps are set in the 8SAI FMP. and in regulation, for both b'awl and 10ngLine gear, while 
pot and jig gear are exempt from those caps. This analysis assumes those PSC caps would be in place aJ. their 
current levels. Any change in the PSC caps, to accommodate a change in the allocation of cod. for example, 
would require a separate FMP amendment and is beyond the scope of this analysis. Depending on which 
alternative is chosen, the necessary halibut PSC to fully prosecute the cod fisheries could go up or down. An 
increase in the trawl allocation of cod would likely require an overall increase in the caps for the trawl sector, 
while an increase in the allocation to fixed gear may allow a decrease in the overall caps because the bycaICh 
mortality is less with fixed gear. 

If the fixed gear allocatioo. is i.ocreased aDd the PSC cap remains unchanged, pot gear could take the incremental 
increase ofcod by fixed gear without altering the PSC caps. The magnibJde of an increased allocation to fixed 
gear, coupled with the unknown ability of pot gear to take that extra fish, would dete:rmi.De to what extent this 
srenario 'WOUld occur. In any case, PSC caps would remain in place, at some level, and none of the alternatives 
is therefore considered to present any adverse biological impacts with regard to halibut. 

Similarly, sal.m.on and crab bycatch could be affected by a change from Lhe current alJoc&ion percentages. To 
the extmt that fixed gear (both pot and longline) have minimal mortality of those species associated with their 
use, any alternative wbicb increasc5 the fixed. gear allocation has the potential to reduce overall bycateh mortality 
ofcrab and salmoo. However. in the case of crab, bycatcb is very high in the pot fisheries, particularly for opilio 
and king crab species (higher, in fact, than trawl gear). We were unable to ascertain a definitive mortality rate 
associated with pot byca!l:h of crab for pwposes of this analysis, however, so it is unknown to what extent a 
change in the gear allocations would affect the relative bycateh IDQaaJjty of crab. 

Salmoo bycalcb in the cod fisheries is relalively low compared to other trawl fisheries. such as pollock. and the 
amounts currently being taken are not considered to present a biological concern. Crab bycateh in the Irawl 
fisheries is a cwrent concern, given the depressed status of king and Tanner crab stocks in the BSAI. Crab 
byeatcb caps are cwrently in place for those fisheries. however, and those caps are being evalua1ed as part of a 
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separate plilll amendment analysis of crab proteCtiOD measures. These crab PSC caps have the potential to 
coIlStrain the cod trawl fisheries. regardless of the cod allocation percentage assigned to that sector. 

Benthic Pistl.Irbances by Fisbioe Gear 

As was summarized earlier in this chapta. ead:l of~ gear types being considered (with the exception of jig gear) 
bas the potential to adversely impa:t the benthic environment. Pot gear has the potential to crush bottom flora 
and f8lJlla as it is set upon the bottom. and it bas the potential to gbostfish for extended periods of time when pots 
are l~ loogline gear has similar, though reduced. impacts. Trawl gear is commonly associated with impacts 
to {he beotbic environmen1, particularly in fisheries, such as cod, where it is deployed 00 or near the bottom. 
However. no studies to date have quantified the exact nature or magnitude of that benthic disturbance. or what 
the "downstream" implications of such disturbilllce are to the ecosystem. lbis is me case for trawl as well as 
loogl.ine and pot: gear. To the extent thaI trawl vessels would shift effort into other fisheries if their allocation of 
cod is reduced, the overall amount of trawl effort might remain unchanged. 

Impacts to Endan~ or Threatened Species and Marine Mammals 

Endangered. or threatmed spo;::ies in the BSAI include several species of whales, Steller sea lions, and shon-tailed 
albatross. SteUer sea lions do prey on Pacific cod, though none of me alternatives would be expected to reduce 
the availability of cod as a prey species. In lermS of direct interactions with gear, the original analysis for 
Amendment 24 noted that such interactions are more likely with trawl gear than other gear types, though 
incideotal takes are minimal and are monitored sepamely under regulations pertaining to the incidental take of 
marine mammals. 

Interaction between k:iller whales and longline fisheries is an issue which has been raised in the context of this 
and other management actions receotIy being coDsidered by the Council. Information from me NMFS Protected 
Resources Management Division (pRMD) indicates that killer whale predation is a factor in the sablefisb and 
turbot longline fisheries, with 79 derelrefJces and 1 lethal take in the sablefisb longline fisheries between 1990 
and 1993. The turbot fisheries experienced over 300 deterrences during that. same period, while longline Pacific 
cod fisberies had ooIy 13. Research and observation both indicate thai:. k:iller whales exhibit selective feeding 
practices, and target sablefish and turbot on longline gear, while tending to avoid Pacific cod. None of the 
altanatives tho"efoce is expected to create any adverse impacts reIalive to gear interactions with marine mammals. 

Seabird inteta:tions have also been raised as an issue of concern with longline gear, particularly with regard to 
sbcrt·tai1ed aIba1ross, an eodangerW species. Similar to the Iciller whales however, this interaction has not been 
a significant problem in the Pacific cod longline fisheries. lbis may be due to differences in the physical nature 
of tbe gear. where sablefisb Jongline set-ups tend to sink: much slower through the water column, thereby 
affording a greater opportunity for interactions with sea birds (Grossman, PRMD, PersOQal Communication). 
However. under ~ current PSC caps, any increase in the fixed gear share of Pacific cod would likely be taken 
by pot gear anyway. Furthermore, to the extent byeateh of short-tailed aibatross in longline fisheries ever 
becomes a problan, it would likely impact the fishery the same regardless of the percentage allocatioo of Pacific 
cod. 

None of the alternatives under consideration is likely to have any adverse impact on endangered or tbreateDed 
species or on marine mammals. 
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Coastal Zone Mapa~ent Act 

Implementation of any of the alternatives in this analysis Vl'Ould be coDducted in a manner consistent, to the 
maximum extent procticable. with the Alaska Coastal Management Program within the meaning of Section 
30(c)(1) of the Coastal Zone Management Act (CZMA) of 1972 and its implementing regulations. 

Bodine of No Si:nificant Impact (fONSn 

NoDe of the alternatives under coosideration is li..Ia:ly to sigoificanl1y affect the quality of the human environment. 
and the preparation of an Environmental Impact Statement (ElS) for the proposed action is DOt required by 
Section 102(2)(c) of the NEPA or its implementing regulations. 

Assistant Administrator for Fisheries Date 
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3.0 msrORlCAL nSHERY DATA 

This cbapler will provide: aD b.i.storica1 overview of the Bering Sea and Aleutian IsIaod groundfisb fisheries for 
the years 1992 throu&b 1995. The most detail will be provided Co< fisberieslhal target Pacific cod or lake 
signioo.m annmts ofPacific aJd as b)aIcb. Targtl fisheries for Pacific cod will include Ibc longlinc. pot, trawl 
catcher vesoel, trawl catcher processors, aDd jig. All Pacific cod caleb is reponed in the tables contained in 
Chap.., 3. 

The CalI:h ofPacific cod by jig gear will be discussed only briefly, .....,11". IIOIIe of the altemalives selected by 
theCooDcil woo1d chlmge their cuneo< allocalion. Also. vessels in the jig lIeet ~ DOl c=tly ooostrained by 
their portion of the TAC or by halibut mortality cllpli. 

The chapcr will be divided into sevenl major sections. The first section will focus 00 the historical catch and 
b)QlCli ofgroundfisb by fishery. A briefSIIIIIlIWy of TACs is included Co< the Pacific cod fisheries. and if the 
TAC was DOl anaiaed. aD expJaoaJiOll is provided. PSC bycatt:h and bycaa::h rates including halibut monality. 
red king _ b)<aldI, C. opilio bycllll:b. aDd C. baird; 1>ycalcb ~ then diocussed. il1fonnalion on the prodnclS 
produced by the proce&sOI'S is discussed oext Ex-vessel and ex-processor prices are also presented. Gross 
revco~ is calcn1aud using the prodL.:t pria: and produetiOb information. The next sectiou provides informatioo 
on the 1995 caleb by v<:<set in the varioos IimilI:d entry programs. This will !lx;lude the Council'slXopost(I 
liame limilalioo program, even lhougb 1hal prognom bas llOl yel been approved by the Se=IlIry of Commerce. 
Bmu""__coverage is animpx__in detmniDing bycIIIl:b tales, a separate section will show the 
observer c_levels Co< various fisheries aDd vessel classes. A section then briefly discusses employment 
byeadl industry ........ A discussion of tax sttnetures wilhin potentially affected boroughs aDd communities is 
included oext Finally. a summary oflhe chapttris provided. 

].1 Historical Catch aDd Groundfish Byc3lCb !>ala 

_ dala fa the groundfisb _ opmlling olf Alaska's co,", are collected using Weel:1y Production Repom 
(WPR). GrouDdfisb Obsen'crPrvgtamdaJa (NORPAC). and Alaska Department of Fish and Game fish ticlrcts. 
Each of these data sources are Deeded to devdop a fishing history al the catcltiog vessel level. However. even 
when all three sour= ~ incorporated. DOl all caleb can be traced back 10 the lwvest vosseJ. This is especially 
InJe for calCber vessels delivering to at-sea motherships wbe:o. the haul is unobserved. 

The ofliciallOla! CalI:h estimllle used by the NMFS Alaska Regional Office (AKR) Co< in-season management 
at lbc fisbcrics is caUod blend data. As Lbc name implies. it is a blend of the "best" data from the WPR and In­
sea;oo Obscrou repa1S. In-season obstrvc:r reports are dab. submincd to AKR by observers on a wcc:tly basis. 
These dala have DOt been edited completely. aDd the observe' has uol been debriefed. Blend dala have been 
calculaled for the years 1992~95. and will serve a.s the base.line for dc:velopiDs the total catch estimates used in 
this analysis. 

Bkod dala an: tqlOned al the processor level. This means thal a separate r=mI is included for the lOla! round 
weight of each species 1hal w'" retainOO or dio;:an1ed by process>'. """ ending dille. gear. and NMFS 
management II['C8.. When processors take deliveries from several hal'vesring vessels during a WId:. the 
infmnation (II. how much fish was caught by each vessel is lost This is oftcIl: the case whell catch is delivered 
(0 sboresidc processors or motbersbips.. To coIistruct a da1a set which contains information on both the 
harvesting vosseIs aDd prncessm, the bkod dala must be supplemented wilh fish ticlaot aDd NORPAC daln. The 
CalCb ,<polled in fish ticIrcIS fa shin plams aDd _ersbips operating inside stale waters was adjusted to equal 
rheblenddalatnla1 by-._. specica,aDd_fisbery. A sintilarprocess was used 10 adjust the NORPAC 
_ forbarvestingvessdsdelivmng 10 -msIllps operating outside ofstale walen. NORPAC dala were used 
because processors are oot requind to su.bmit fisb. tickets to the Stale of Alaska if they operate outside SUtle 
willen. 
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Weekly ProdII:tion Reports are dara .... Ibat list die tola! amount of each product produced by a processor. 
While tbese daIa are an ifIIe8r8I part of die bkod dara calculalioo.lhey are aIao die so""", of product informalion 
_ in Ibis _,....,. A woaJa>ess oftlJis SlUdy and die WPR dara in geocraI. is dw shoreside processors ond 
IIlOlbcasbips__ deIMri.. from .....Is using different gear types, in a week, do IIlll report die produclS 
prodlnd by lbe gear lhatwao usod to harvest die fish. It is repon.d lhat processors pay dilIerent prices for fish 
caught with fixed gear versus trawl gear. Because the processor pays more or less for tisb. based OD gear used 
far the harvest. it is assumed that the fish goes into diife7eDl products. or products which have different levels 
of qualily. 1bese Oows can not be lrII:ed back through die WPR data. This mak.. it impossible to _gale 
produclS by Ibe target fisbely definitions in !his paper or by barvest vessel classes. 1bet<fiJre.!his paper 
estimaI<:s die amount ofprodo::t dw was produced from each fisbely. and lbe gross revenue allribw.d to vessel 
classes 1hat deliver their carch onshore. 

3.1.1 Bering SealAJeutianlslands ToIa1 Caleb 

This-.o rq>orlSdletola1catchofPacificcodindleBSAI for die yean 1992-95. Blend dara were _gated 
to detenDine Ibe total catch for the langliDe. pot, trawl catcher vesseL. trawl calCher' processor fleets. regardless 
of whelber Pacific cod was die target speci... These groops. aIoog wilb die jig 0.... will be dim:tly impacted 
by any rullocation oftbe BSAJ Pacific cod TAC. 

Table 3 1 . ToIa1 Pacific Cod Carch in all FlSberies 
Metric Tons 

Year Loogline Pot Trawl 
CV 

Trawl 
0' 

Tala! LoogUne Pol Trawl Trawl 
CV 0' 

1995 94.163 18.782 50,208 68,537 231.690 40.64% 8.11% 21.67% 2958% 

1994 87.139 8,236 43,592 56,156 195,124 44.66% 4,22% 22,34% 28.78% 

1993 66.153 2.098 41.045 57,799 167.095 3959% 1.26% 24.56% 34,59% 

1992 102.071 13.681 30190 60 187 206130 49.52% 6.64% 14.65% 29.20% 

Desgjption of table: 1b.is table repCllU the metric tons of Pacific cod caught in the years 1992·95 
by vessdI_type. 1IoIIt.-and discartIod catch are included. Tbe pen:eot portieu of die Iable 
reports die percClll of die total Pacific cod eaugbt by each vesseVgoarlype. For example. in 1995 
longline vessels Iwvestl:d 40.64% of an Pacific cod caught in die BSAL 
o. : NMFS Blend dara 1992-95 

Perceot ofPacific Cod Caleb 

Tala! 

100.00% 
100.00%
 
100.00%
 
100.00%
 

LongH.. vessels harvested 94.163 tn1 of die 231.690 tn1 of Pacific cod taIreo from die 85A1 in 1995. Tbe 
leugline fle...",,_ for4O.64%ofdle rota!. Their toIa1calCb of cod was lower in 1994 (87.139 mI). buldley 
caught a greater percentage of die BSAI cod (44.66%). Loogline vessels typically harvested between 40% and 
50% of die BSAJ cod between 1992-95. 

Vessels harveating cod wilh pot gear share die fixed gear portion of die TAC wilb longliners. Declines in die 
B5A1 era!> stocks bave prompted pol fisb<nnen to seek out a1temlllives to dleir traditional cnlb fisheries. Cod 
is die primary groundlisb a1trzna1ive for die pol boals, iln<ases in cod caught wilb pot gear are repon.d in 1995 
v.!JeDCCUljllIled to die years 1992-94, These in=ases in pol caught cod reduce die amount available to leugUne 
vessels. because !hey share die fixed gear a1loc.atieu. In terms of repon.d calCb, die pot 0.... cod harvest 
Uu:rtased from 8,236 mt in 1994 to 18.782 mt in 1995. Tbeir pen:ent of die total BSAI cod catch aIao aboUl 
doubled from 1994 to 1995. The pot 0... caugbI4.22% of die cod taken in 1994 and 8.11% in 1995. 

Recem growlh in die pol Oeers cod _ bas prompled mem""" of induslty to request Ibat die available 
infilrmatioo eu die 1996 be included in Ibis document. Anecdotal infonnlllioo preoented at die Council's April. 
1996 meeting. indiCl1ed dw!he POl cod caIcll was considerably higher in die first pan of 1996lhan It was in 
1995. To confirm Ibis informatioo die 1996 blend dala was queried. As of April 25. 1996, Ibere were 11.905 
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mtofBSAI_axIcaugbtwidlpot gear. Only 7.791 m'ofpot cod were harvested through April 29. 1995. 
The _ from 199510 1996 is s1ighdy more !ban 50 pcrt:enL Projecting dial increase oot fur die entire year 
would result in 28.700 mt of pot cod being harvested in 1996. 

Smnming die pcrt:CIlI of eau:h IOkcn by die po'and Ionglinc fl_ yields dIc lOW for fued gear. CwtcmIy they 
arc aIJrr>tcd 44% afdleTAC. 10 both 1994l11ld 1995lbcytool< about 49% of die lOW can:h. Their acblal can:h 
was 8J"lIl'1'!ban thcir illitial 44% allJcatim. _panof die !Ill'>1 apportiomncot was tcallocaled 10 fued gear 
by die Regiooal DirecIOl. 

The ttllwl portioo of lbe TAC i. sbatcd by can:hcr vcsscls and eau:hct processors. Combined Ihcsc groups arc 
allocated 54% of die BSAI cod TAe. Because of die halibut morllllity cap. trawl vessels have oat hccn able 10 
harvest dleir 54% aIlocatioo in either 1994 or 1995. 10 1994. can:hcr vessd. reported can:hing 43.592 mL or 
22.34%of die IDla1. Call:hcr p"........ caught 56.156 mt of cod duriDg 1994. Bolb groups incr<ased dleir cod 
caIdI in 1995. The cau:bcr vesscIs caugbt on addi_ 6,616 OIl. and die clllChcr processon increased thoU' catch 
by 12.381 mt. 

Trawl fisheries have rea::bed their Pacific ax! bahbut mortality cap in each oftbe year.; 1992-95. They were 
subsequeody closed 10 di=ted Pacific cod fishing before rUing aIllbe TAC available to lb=. The hook ODd 
line fisl8ylir P_ax1 was first_ before rUing dleir qlda, due m halibullDorlllIity. in 1995. This was 
dleooly__1992 aod 1995 rhal die BSAI ",",ilic cod TAC was lKJl taken. Trawl vessds reached dIcir 
halibut DDtaIiry cap aod ....e _ 10 dilectcd fishing fur ",",illc cod 00 October 28. Theironharvestcd quota 
was Ibm ""lIocated m die fued gear ~ by die Rcgioaal Di=tor of NMfS 00 Novcmhcr 3. This Ildditiollal 
qootaallowcddle hookaod line_mlishIlIIlil Dc<emb« II. when dIcir fishery was alao closed due 10 halibut 
mortality. The pol ODd jig fi.<hely was allowed 10 cootinuc m fuh but....e UIllIble m take lbc 18.310 mt 
remainder of the 250,000 ton Pacific cod TAC. 

3.1.2 TolllI Cod ClIICh When ",",iiic Cod was die Target Fishety 

This """"'" caarnincs only cod can:h wbile cngsgcd in cod llI<8m fishing. For fued gear sectors this catch will 
almost equal die 1Wl ClIICh shown in Table 3.1. 10 coatrasl, trawl sectors take significsnt lIIDOWlts of cod as 
byeatt:h in other groundfisb targets. 

The catcb of Pacific cod in the Icmgline fishery was 101.718 COOS in 1992 (Table 3.2). This total chopped to 
65,98J tons in 1993. before returning to abow 1992 levels in 1995. A similar tread existed in the Pacific cod 
pot fisbery. e:tccpt the 1995 catcb. was well above the 1992 level. Trawl carchcr vessels had their lowest level 
of ,su:h in 1992 at 20.019 IODS. Their Pacific cod targe. catch incr<ased during 1993 ODd 1994. ODd in 1994 
reached 34.232 10... 1995 saw a s1igh'decline back 10 30.608 10... The lrawl catcher pmcessor fleet had 
similar catches in 1992 and L995 at about the 28.000 ton level. Catch levels in 1993 and 1994 declined from 
!hose reported in 1992. 
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Table 3.2 To<al Pacific cod Catch In Padfic Cod T...... FlSberiea 
Me:uic Toos 

Year I mgljne Pot Trawl '!'tawl 
CV CP 

1995 93.955 18.716 30.608 28.911 
1994 87.051 8.229 34.232 14.702 
1993 65.981 2.098 29.687 25.217 
1992 101718 13 680 20.019 27.983 

I:le$&Jipticm of table; This table reportS the metric toos of ~ific cod caught in Pacific cod W'gct 
_ fur tbe years 1992-95 by _Vgear type. TlIQ!el fisheries an: _ 
COOlpOSitiat by NMFS lLl:'. wIxn DlCICaJd was __
discanbI caICb are iDcluded. The perceut portion of the table repoItS the perceIlt of !be Pacific cod 
caught by eacb ycssoVgear type compan:d 10 tbe tol31 aJd eatcb. 
vessels batveatt:d 5456% of tbe _ 
eo • NMFS Blend data 1992-95 

Pe=nt ofTol31 Pacific Cod Catch 
To<al Looglille Pot Trawl '!'tawL All 

CV CP 

172.190 5456% 10.87% 17.78% 26.79% 100.00% 
144.213 60.36% 5.71% 23.74% 10.19% 100.00% 

122.983 53.65% 1.71% 24.14% 20.50% 100.00% 
163399 62.25% 8.37% 12.25% 17.13% 100.00% 

based on calCh 
than any oth« speciea). Both retained and 

For example in 1995. looglioe 
cod caught in all cod target fisberica. 

The loogline sedOr oCtile fixcdgear fleet caughl 54.56% of all cod caught wbeo. it was the target in 1995. The 
pOL fleet _ 10.87%. Trawl calCber veasoIs batveated 10.87% of the 1O<al aJd taken when it was !be target. 

'!'tawl eateba' proceasors took slightly less cod in !be taJiet fishery (16.79% of !be "'<al) than !be It1lwL caICbcr 
vessels. 

If the Pacific cod split for trawl vessels was based DO the average caleb in the target fisbely over the last three 
years. the catcber vessels would receive 58% of the trawl allocatioD. and eateber proces6OfS 42%. 

3.1.3 Tol31 Cod Catcb When Pacific Cod was oot tbe Target Fishery 

Table 3.3 reports the cateb of Pacific cod wben cod was DOt the larget fisbcry. This table is reponed for 
completeness. The Dumbers could be calcu1aled by subtracting Table 3.2lrom Table 3.1, in other words. by 
subtracting the cateb of cod in lbc Pacific cod target fishery from the total caleb of Pacific cod in all fisheries. 

This fable reinforces the fa::l that the fixed gear Beet catches a1mosl aU of their cod in the Pacific cod target 

fishery. Trawl calCbel' processortl, however. c8ICh most of their cod as bycatch in other target fisheries. These 
other fisheries an: generally bottom polJoct and nillfish. 

Table 3.3. Tol31 P",ific cod calCh when Pacific cod was not the tllrl!et fisberv 

MeuicTons Percent of GrouD's To<al Pacific Cod Catch
 

1995
1994
1993
1992 

Year LooJdine Pot '!'tawL CV Trawl CP To<al
 LooJdine Pot Trawl CV Trawl CP All 

208 66 19.600 39.626 59500 0.22% 0.35% 39.04% 57.82% 25.68% 
89 7 9.361 41,455 50.911 0.10% 0.09% 2L47% 73.82% 26.09% 

172 0 11.358 32.581 44.112 0.26% 0.00% 27.67% 56.37% 26.40% 
354 I 10,172 32~204 42 731 0.35% 0.01% 33.69% 53.51% 20.73% 

Dc;sgjptioo of table: This table reports the mettle tons ofPacific cod caught when Pacific cod was 
uot the _ fisIay fur the years 1992-95 by vesseVgear type. Boch retBiDed and discarded catcb 
an: included. The pereeot portion of tbe tabLe reports tbe perceIlt of the Pacific cod caught by each 
vesseV_ type in their taJiel cod 1isOOy. For example in 1995. loogline vessels barvested 0.22% 
of their cod wbeo Pacific cod was DOt the target fishery. 
<no e': NMFS Blend data 1992-95 
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3.1.4 WeeIdy P",ific Cod Target Caleh in 1995 

A fi_ forea::h Pa:ificcod IaIi't fishery lhalshow'lIu: caIl:h per _ .... 1OOl1 eat<:h ofcod in 1995 has been 
includo:l in Ibis seclioo. They provide lhe _ with infurmaIioo 00 w!l<n ea::h of die fisheries lOOk pI",. during 
lhe year. Figure 3.1 reports die card! of Pacific cod in lhe Pacific cod lougline fisb<:ry. The Oeet had fairly 
coosi_t caIl:hes in...,h week. aboUI4.000 lOos. 0DliI1h. fishery was closed Mil)' 7 due 10 halihot mona1ity. 
On Sq>I=b<r I.lhe fishery ~ .... had -aly caldIos '~ghdy less !haD in lhe early part of lhe year. The 
fishery _ cIosed again 00 0cI0bcr 16 wlm they had_their portillO of lhe TAC. The fixed gear fixhery 
"",,'iDNI_ umi1 NoYember 17. wilen lhe NMFS Regiooal Director lellllocatr:d 10.00> IOOS ofcod from the 
ITawl 6..tlO lhe fixed gear fishery. The hook and line fleet waslhen closed for the last lime 00 December II. 
because they reacIJed their halihot mortality cap. WheD the season eoded.lhe hook and line vessels hsd caught 
almost 94.000 toos ofcod. 

Fi_ 3.2 ckpicls the _y and total catch of Pacific cod in lhe Pacific cod pot fisb<:ry. The pot vessels sJ1an, 
lhefixed_P_codTACwith lhehook .... 1ine6eet Ho-.oevts. because lhey roIyoo crsb formucb of their 
iname.the majOOty of lhe _ did DOl stlIIt fishing Pacific cod UDtil about Msrch. wilen crsb seasoos end. The 
pot vessels Ihai fished cod UDIiIlhefixed _TAC was lakeD 00 0cI0bes 16. Catch by week was mo" variable 
in the pot Oeetlhao the hook .... line Oeet. ",rcbo, w... lar_ in the mooIhs of April and May wilen weeIdy 
_ ""'" g<neraIIy over 1.000 IOOS. From June UDliIlhe end of the fishe:y. weeIdy calehes Wet< oft1:n in the 
200 to 400 too range. 

The caJd1 per week of Pacific cod by trawl catcher vesseU in lhe Pacific cod largel fishery is reponed in Figure 
3.3. The ITaWI pcstiOO of the Pacific cod TAC opened co January 20. Only smaIIllllIOUD1ll ofcod w= taken ss 
target eat<:h umi1 the 85A1 ioslIore pollock fishery closed 00 _ 1. Effort Iheo moved from die insIIore 
pollock fishery iolo the Pacific cod caIl:her vessel fishery. At Ibis poin~ Caleh per week jumped from about 200 
IOns to between 3.000 and 6,(0) toDS per week. These leveJs ofcatch per week cootinued tJJro.ugb. the mouths 
ofMarch ....ApriI UDIiIlhe fishery wSS closed 00 April 24. The fishery wss cLosed because the trawlOeet bad 
reacbc:d their halihot mataIity cap. The fishery ~ for fuur ~ beginning 0c1Dber 25. wilen lhe remaining 
100 toos ofhalibut mortality was made available to tbc trawl fistay. Only small amounts ofcalCb were taken 
during this time. The fishery closed with just over 31,(0) toDS having bec:D. taken. 

The 1Taw! C8ldloo' processor Oed', catch ofPacific cod in the Pacific cod target fishery is pr=1ted in Figure 3.4. 
ute the eateIlor vessels. eateIlor processon could begin fishing cod OD Jsnuary 20. Most vessels chose to begin 
the year fishing pollock. Mn<I oflhese vessels -.Jd be classified ss _ and would swiIl:h to cod when the 
offshoroponiooofllu:pollock TACwaslJarv<sled. This Ud:edwssllu: esse. When theoffsborepoUock fishery 
closed on February 21, the catch of Plr;;ific cod increased from about 200 tons per week to over 4.000 too.s per 
week. This level of eateb continued for four weeks. The ca1ch. in the foUowing weeks showed steady declincs 
until the fishery was closed on April 24 due to the halibut mortality cap. 

Ioformatioo 00 !be Dumberofvessels in ea::h of lhe 1995 P",ific cod fisheries. and their avenge eat<:h pes week. 
is provided in figures 3.5lhrough 3.8. This informsDoo will allow some rough calculaDoos to be made on how 
maoy boars ..wid be oe<dod 10 catch lhe quota. Using the pol fishery ss so exSDlple. Figure 3.6 indie.... thal, 
in a good week. pot vessels ~ avenging 40 tons of cod. Assuming the fixed gear fishery received 20.000 
additimallOOS of cod in !be<qXDDing aUocalioo. .... thehalibutDDtaliLy caps and bycatch '""'" ofhalibut we.. 
,~._allofthesdditimsl fixed_aI1ocation ..wid go 10 pot gear. This is becawe lIu: hook and line 
0"" reac!I<d their halibut cap in 1995. In order for lhe pot vessels 10 harvest these 20.00> taos. they would Deed 
to double tbcD' 1995 eateb. With a car:c:h.mtcof40 tons per 1NCdl:. it would have taken 470 vessel weeks to calcb 
the 1995 quota. The additional 20.000 tons would increase the vessel weeks to %8. If eacb vessel fished cod 
seven months a year. CalCWng 40 mt per week, it would require 32 vessels to harvest the quota. 
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3.2 Discanls of Pacific Cod 

The: dUcardiDg offisbbas bc:o:::m: a sensitive issue in receot years. Discards are those fish dJar are thrown <Wiay 
af1<r bcmg C3lIgfIL _of the increased emphasis plac<d OD discards, this section will repon the amount of 
Pacific cod tbal was discatdcd by ca::l:I SCCbX'for 1992·95. Lib: the c81cbdiscussion above. a separarc table will 
be provid<d for total. target. aoj DOD-larget Plcific cod <1iscanls. It is impon.ant to distingui>li between discards 
in wget and DOll-target cod fisheries. because cod is often discarded 81 ahigher rate in DOIl-wget fisheries. It 
is reasooable fix' discards of cod to be bigber wheD it was caught as byca!Cb.. beca~ the vessel may not ha-.e a 
market for cod. or they may DOt be set up tD process cod. 

Proposals are curremly being coosid=d by the Council that would limit the amount of fish that c.. legally be 
disc.vtbI. The Improved Re<eotiOD/lmproved Utilizalioo (lRIIU) program bcmg aoalyzed by NMFS Alaska 
Asbely Science Center ecooomists is ooe socb program. If regulalioos lil:e IRIIU are put io p_, the discard 
rates in future yeaB sbould be much lower, and would be coafiDed to regulatory, as opposed to "economic:' 
discanls. 

3.2.1 Total Pacific Cod Discards 

Table 3.4 _ the IOlaI discards ofPacific cod io the BSAI (regardless ofwbether cod was the larg!:t speci..). 
Discards are reponed by the same vessel calegori.. as catt:b was earlier. Looglioe vessels discarded 3,676 tDl 
ofcoddoriog 1995. This was op abowSOO mt from their 1994 total. Comparing the pereeDt ofcoddiscanled 
those twO years shows only. slight increase io 1995. This is beeausethe looglioe vessels cauglI1 more cod in 
1995 than io 1994. and the incn:ases io calCh partially ofl>et bigber discards. 

Pot Vessels <1iscanled 311mtofPo::ilic cod io 1995. This is about twice their 1994 discards (168 mt). The pot 
fleet's discard rate was typicaLly 2% or less. 1bese le...cls of discard are the lowest of all the SC'aOrs. 

Trawl vessels had bigbcr discard rares than fixed gear vessels. Trawl ca1Cber vessels discarded 9.085 mt ofcod 
during 1995. These discards a::COUDred fur 18.09% of their totAl cod carcb. In 1994, lrawL C31Cbet vessels 
discalded 5,035 lDI ofcod. <r 11..55%. So. there was • subs....aI increase io discards between \994 aDd \995. 
However, the 1995 levels were about equal those lepmted in 1993. 

Table 3 4 Total Pacific Cod Discards. 
Perceut ofGnlun's Total Pacific Cod CatchMetric Tons 
. 

Pot Trawl CV Trawl CP All 

1995 3.676 311 9.085 27,893 40,965 3.90% 1.66% 18.09% 40.70% 17.68% 

Year Loo.oJioe Pot Trawl ry Trawl CP Total 

199. 3,167 168 5,035 24,670 33.040 3.63% 2.04% 11.55% 43.93% 16.93% 

1993 4,453 25 9,056 23.315 36.849 6.73% 1.21% 22.06% 40.34% 22.05% 
1992 2171 103 3480 18.281 24034 2.13% 0.75% 11.53% 30.37% 11.66% 

Qescriptioo of table: This table reports the toW amount of SSAl Pacific cod that was dis:.arded. 
The left band side of the table 1isIs the metric !oDS ofPacific cod dw was discarded. The right band 
side of the table show the _ ofthe group' total C3lCb that was discltltled. Por example. loogime 
vessel' discanled 3.90% of the Pacific cod they caogbt, aDd io total. 17.68% of the Pacific cod 
caught was discarded. 
0. : NMFS Blend data 1992-95 

Trawl calCher proocs<lOlS reputed the bigIxsl <1iscanllll/eS. We will see later that most of these discanls occurred 
when Plrificcod was not the target fisb.ery. A total of 27,893 mt of Pacific cod was discarded by trawl Cateber 
proocs<lOlS io 1995. ThIs was op 3223 mt from 1994. Trawl calCher proceoson also bad the highest percentage 
ofcod discards. Between 1993 and 1995 they discarded over 40% of their total cod cw. 
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coo discards iJg".,.,j by more tbao 8.000 mt """= 1994 and 1995. Each socia contribUll:d 10 this increase. 
As discussrxl earlier. the loap. po~ trawl carcher vessels, and IraWI carcher processors each reponed more 
<fiscanls in 1995 lhaD in 1994. COO was disclltll:d at. rue of 16.93% in 1994 and 17.68% in 1995. 

3.2.2 Pacific COO Discanls When Pacific COO Was The Target Species 

Whm the _ 3IIlOUIlt ofPacific cod is grealcr tbao the retained 3IIlOUIlt of any 0Ihu speo::ies, Pacific cod is 
considered by NMFS to be the larget species. This section repol'b the discards of Pacific cod whCll cod was the 
_ fishlzy (Table 3.5). Typically these <fiscanls would be due 10 the fish being too small. damagod. or SOQte 
other factor that mates the fish unsaleable. 

Table 3.5 Pacific Cod Discanls in the Pacific COO Tat let Fisheries 

Year 

1995 

1994 

1993 
1992 

Percent of Pacific Cod catch ITar2et)Metric TOIlS 

Loogljpe Pot Trawl CV TrawlCP All 
. 3,546 

. 
Pot Trawl CV Trawl CP Total 

245 2,728 3.870 10,389 3.77% 1.31% 8.91% 13.39% 6.03% 

3.151 161 2.901 2,286 8,499 3.62% 1.96% 8.47% 15.55% 5.89% 

4.388 25 4,582 2,214 11,210 6.65% 1.21% 15.44% 8.78% 9.11% 

1.84% 0.75% 5.54% 8.01% 3.26% 

IJosqj¢rn of table: This tal>1e repons the ....... of BSAI Pacific cod discanls wheo Pacific cod 
was the target fishery. The left-hand side of the tal>le li>ts the metric tons of Pacific cod that was 
<fiscan:led. The righi-hand side of the tal>le show the percent of the groups total calCh that was 
disclltlI:d. For example. l<mgli'" vessels discarded 3.77% of the Pacific cod they eaugIlt while 
targeting cod in 1995. and in total. 6.03% of the Pacific cod caugbt while cod was the lJIrget was 
discarded. 

: NMFS Blood rl.~ 1992-95 

1.868 103 1110 2.240 5321 

MOS! of the cod discards fn:m the loagIire and potgeat =sels cxx:urred in the cod target fishery. This is because 
almost all of the cod calCh takes place wbea it is the target. In the calCh _ above, the lemgIiDe vessels 
reponed catebing 93.955 mt in the cod target fishery out of 94.163 mt total. in 1995. That same year loogline 
discards in the cod lJIr8" fisb<:y ""'" 3.S461DL Atoui 00.676 mt of cod was <fiscarded by loogline fishennCll 
in 1995 (Table 3.4). 

Unlike fixed gear vessels. trawlers discarded fewer cod when it was the target, Therefore, most of the trawlers' 
disclltlI:d cod was CllIIBltt as bycaIcb in the yeUowfin sole. rock sole. other flatfish. and bollOlll pollock fisheries. 
Should part of the allocalioa decisioo dr:pcod on the issue of discards. it is importaDl to UDderstaDd which 
fisheries <fiscard cod. Because NMFS 3CC0UIlIS fur bycalCh oeeds first, they will eslimate the 8DlOUIIl of cod 
oeedcd as bycateh in other lJIrget fisheries IaIe< in the year. NMFS will then subtract those bycateh needs from 
the TAC dlaI: is av"iJab.lcto the directedrodfislmy. The resulting amouot will be made available to tbedirc:cted 
cod fishery. So. any reduction in tbe cod TAC available 10 the trawl fleet will likely come out oftbeir directed 
fishery. which has lower<fiscard rates. 

Trawl eatebcr "'5Sds <fiscattIed 2.728 mt ofcod during 1995. That same year trawl catcher processors diselltll:d 
3.870 mt. These discanls accounted fur 8.91% aod 13.39% of the IraWI catcher vessel and IraWI calcber 
processor tlcds touI cod eau:b. respectively. Trawl catcher vessels decreased the amOWll of cod they <fiselltll:d 
belwcaJ 1994 (2.901 mt) and 1995 (2.728 mt). However, because they eaugIlt less cod in the target fishery 
during 1995. their rue of <fiscanls inClCaled from 3.62% in 1994 to 3.77% in 1995. Trawl catcher processors 
c"hibited lbe opposite aend. They bad more discards (2286 mt versus 3,870 mO, but a lower discard raze 
(l5.55% versus 13.39%). 
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3.2.3 Pacific Cod Discards WiIeo Pacific Old Was Not the Target Species 

Table 3.6 reports Pacific cod discards wbc:n cod W~ not the target fishery. This tabJe is included for 
COO1pJ«mess. The IllClric _ ofdiscards were calculaled by subtracting the lOlal Pacific cod discards Dum the 
discards tIw occurred wheo cod WlIS aOl the large! fishery. The percentages were calculaled by dividing the 
meDic IOQS of cod discards in the 1lO0-larget Pacific cod fisbety by the larget cod caleb in tIw fisbcy. 

Table 3.6 Pacific Cod Discards in Noo-Pacific Cod T....... Fisbcties
 

Year 

1995 
1994 
1993 
1992 

MetricToos 
LoogliDe Pot Trawl r:::v Trawl CP Total 

130 66 6.357 24.022 30,575 

16 7 2.134 22,384 24,541 

64 0 4.474 21.101 25.639 
303 0 2370 16040 18.713 

P=tof Grmm's Non-Tanret Pacific Cod Catch 

LoogIiDe POI Trawl CV Trawl CP All 

62.44% 100.00% 32.43% 60.62% 51.39% 
18.00% 100.00% 22.80% 54.00% 48.20% 
37.33% 0.00% 39.39% 64.76% 58.12% 
85.67% 31.30% 23.30% 49.81% 43.79% 

QescripriOP pf table: This table reports the amount of BSAI Pacific cod discards when Pacific cod 
was IKll the ""ll'l fisIay. The left haad side of the table lisIs the metric Ions of Pacific cod that was 
dis<arded. lbe right haad side of the table show the percent of the groups cod calCh tIw was taken 
in IlOn-eod large! fisbcties and discarded. Por example. loagIiDe _ discarrlod 62.44% of. the 
Pacific cod they caught wIlil< llugetiDg species other !ban cod in 1995. and in total. 51.39% of the 
Pacific cod clWgbt while 001 targeting cod was discarrlod. 
Sounje: NMFS Blend data 1992-95 

Trawl caICher processor1O had the most cod discards of any gear group. During 1995. they discarded 24.022 mt 
ofcod tbal was caugIn in nco-<OO _lisberies. Those discards aa:ounted for 60.62% of thdr lOlalllOn-targe! 
Caleb of cod. 

The fixed _ vessels had the smallest _ ofcod discards caugIn as bycalCb. Their total discards in the non­
cod target fisheries was 196 mt com~ to trawl gears 30.379 mt. However. cod that was caughl as bycateb 
in the fixed gear fisheries was mort likely to be discarded. 

3.3 Caich of Pacific Cod by Jig Gear 

Figure 3.9 reports the 1994 jig fleets _t calCh and the number of vessels harvesling Pacific cod by month. 
Figure 3.10 JtPOT1S the same iDfOTUlllion for 1995. May had the highest caleb of cod in both years. Pourteel:l 
vcsscls rcp<md OYCT 120 lonofcodC3ldl duriJJB May of 1994. The 1995 caleb <IwiJIs May reached almost 200 
lOllS. with II vessels <qlllI1iDg. R<portcd CIIldl duriJJB JUDe WlIS aboot 80 "'"' both years. In gcllCTll1. the jig fleet 
rcp<md less can:h <IwiJIs the winter mollLhs. Because the jig fleet is made up of small vessels. typically under 
32'. they often CaDDOt fish when weather conditions are bad. 1beref~. most of the cacc.b. occurs between May 
and October. 



Figure 3.9. Catcb by month of Pacific cod in the 1994 jig 
fisbery wben Pacific cod was the target 
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Figure 3.10. Catch by month of Pacific cod in the 1995 jig 
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3.4 Other Sources of Pacific Cod Mortality 

Paci6c cod isofte:n t&d as bail in the SSAi aab fisheries. Crab:fishermen obtain bait by purchasing it, or many 
times they caJl:b their """- _ cod lakeD as bycall:h in the cn!> fishery is often used as hail The number of 
cod takeIl as bycalch in the C. hairdi. C. opilio and red king crsh fisheries "'" reponed fur the years 1993 and 
[994 (Tracy 1994 & 199.5). An ll\Ier.Ige weight of teD pounds per cod was used to Coovert number of fish iDto 
metric toIlS. Theestimal:e.d mc:uic tons of bycatch for all fisheries was 8.4.52 ml in 1993. aDd 5,428 mt in 1994. 

Units C. baird; C.opilio Red King Crab 

Year 1993 1994 1993 1994 1993 1994 

FISh 712,611 224.600 1.068.150 788,200 82.344 183.750 

Est.. Metric Tons 3,233 1.019 4.845 3,575 374 834 

The amoum: ofcod 1Rd as bait in the crab fisheries each year is UDlmown. Fisherman use different amounts of 
cod depending on the~ ....get 6sh<oy and what has wortced weU for them in the past. Some 6shenneD may not 
use any cod in l fistDy. prcfQlWg to use squid or hc:ning. Other fishennen may use up to 20 pounds of cod per 
puU. Based 00 this _ iId'oonaliOD. we cooId assume that 10 pounds of cod "'" used each time • crab pot 
is pulled. The actual avenge may be high or lower. But using the 10 pound average, and the Dumber of ~ 

pulled as reponed by ADF&G. we can estimate the amount of cod ll«d as crab hail 10 1993, there W<:re 

approximaldy 2.7 millioo aah polS puIk:d in the SSAl Multiplying the number of polS pulled by the leD pounds 
of bail average yields just over 12.000 metric IODS of bait 

ADF&G fish ticeu use delivoy code "02" to report whole fish that were laDded and used as but The "'ported 
landings of bail in metric tons are provided below fortbe years 1992·9.5. 

Year Hook & Line Jig Pot Trawl Total 

1995 270 120 207 363 961 

1994 573 72 139 210 993 

1993 408 9 192 754 1.363 

1992 244 16 356 206 822 

Total 1,495 218 893 1,532 4.139 

The: ~ caa::fI of 1Nbolc: cod for bail was 1.363 IODS. This is aboull/lOtb the amounl of cod t:bat estimated 
as being Deeded by crab fisbermen above. The.dore. it is likely thai: much of cod used for bait in me BSAI is 
unreported. 

3.5 PSC Bycall:h in Paci6c Cod Targel Fisheries 

Trawl6shcries have reached their Paci6c cod portion of the halibut mortality cap in each of the years 1992-95. 
They were subsequenI1yclosed to dircclrd Pacific cod fishing befun: taking aU the TAC available to them. The 
hook and line fishery for Pacific cod was first c1nsed before taking their quota, due to halibut morta1ity, in 1995. 
This was the only year between 1992 md 1995 that the BSAI Pacific; cod TAC was not lakeD.. 

During 1995.lrawl_ reached their halibut mortality cap and we", closed 10 ditocted 6shing for Pacific cod 
on Or...1oba- 28. Their Wlharvested quota was theD reallocated to the fixed gear fleel by the Regional Director of 
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NMFS on November 3. This additional quota. allowed the hook and line fleet to fish until December 11. when 
their fisbefy was also closed due to halibut mortality. The pot andjig fishery was allowed to continue to fish bw 
"'"" unable 10 take the"",'inda' ofrbe 250.000 "'" Pa:Uic rod TAC. Because balibuL mortality cap. have been 
a limiting factor for both the cod trawl and longline fisheries. a discussion of each sector's catch is included in 
section 3.5.1. 

Crsb b)<:an:b i. estimated by the National Marioe Fisheries SCl\'ice through the grtJUIldJish Observer Program. 
Observer coverage depends on vesselleogth; 100% observers on vessels> l2S feet. 30% coverage on vessels 
6Q.125 f«t, and 0% ~OD vessel. <60 feel Shoreside processors have 100% COVC"'8e. 100% covc"'8e 
means thalan observt:r is always onboard; it does not meaD tba1 every haul or laoding is observed. 

BycalCb data for crab are available for the 1992·1995 grOlllldfish trawl fisheries in the BSAI by targe< fishery 
and rcguIatcry areas. Crab b)t:ald:J. rquted in this document is in number of animals (Table 3.8). The observer 
<!ala baa< cal<glXizes aab b)<:an:b inIo king aab. C. bairdi crab. and "other" crab caregories. In the Bering Sea. 
the "other" crab Calegory is comprised almost entirely of C. opiljo crab. 

The hycatch oumbers in this documen1 may differ .ligblly from those roported in the drafts of BSAI FMP 
Amendments 37 and 41. These discrepancies occur because different versions of the byclllCb. data base were 
used. 

SevenJ 1alxn.tory aDd field swdies have been conducted to determine the handling mortality of crab. These 
studies were summarized and reponed in BSAI FMP Ameodmeols 37 and 41. The rates used in those 
amendments were: . 

Gear Soecies Handlin. MorWitv Rare for Crab 

Trawl Red King Crab 80% 

Loogllne Red King Crab 37% 

LoogIine C. opiJio &: C. bairdi 45% 

Groundfish Pot Red King Crab 8% 

GroUDdlish Pot C. opiJio II: C. bairdi 30% 

S<l!m:<: BSAI FMP Amelldmenls 37 and 41. 

U:ring these rates, estimates of crab mortality in the Pacific cod fishery could be made. This aoaIysis \W..I not 
attf:Dlpt to esrim* me actual aab ontaIity in the Pacific cod fisheries. Fub1l'e bycalCh analyses. such as IRJIU. 
may wish to estimate the mortality aDd the uncertainty whicb surrounds them. 

3.5.1 Halibut Mortality in the Pacific Cod Targel Fisheries 

Table 3.7 lists the halibut mortality in the Pacific cod target fishery from. 1992-95. The amoUDt of balibut 
bycatcb is based on observer dala.. The bycalCh is then muJliplied by an assumed mortality rale to ca1cu..latc the 
halibut that is killed by eacb secwr. The balibul mortality rate l used for the trawl fleet in 1995 was 65%. 
Longline vessels have a r1lle of 11.5% and pot vessels 7%. 

IThcse rates were laken from Table 6 of the Do::::cmber 15. 1995 Council Newsletter. This table also 
provides the rates for the yean 1990·95 and the 1996 recommelldatioos. 
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HaliblD. mcnaI.ity bas CODSttained Lbc: Pacific cod trawl fleet each year between 1992-95. Hook aod line vessels 
hit thm cap in 1995 before their portiOD of Lbc: TAe was taken. Because balibut bas consuained both the hook 
and line and U3wl fleets caleh of Pacific cod in the past. it is acritical part oftbe analysis. 

Ha1ibUllIlOrtlllity in !be Pacitic cod book and line Oeet was reponod at 799 tons in 1995. The cap for l!Ie book 
sod line fleet was 750 tons in 1995llefore llaliblll was reapportiOO<d. The 1995 mortality was down 247 tons 
from tbe 1994 total. A relatively low level (438 tons) w'" repoMl in the 1993 hool: aDd line fishery for cod. 
However in 1992. 1,413 tons were repxted. 

The pIX fisIrJy b&i small amounts of halibut mortality, and is not constrained by a mortality cap. The reported 
mortality in 1992 w.lS ooIy 13 tons. They rqx>rted 00 mortality in 1993. Mortality in 1994 was only 5 tons and 
tbco ~ to 10 ta:1S in 1995. .During this same period., their cau:b of Pacific cod more than doubled. so the 
ralio of halibutmottality to total caleh acOla1l.y decreased from 1994 to 1995. 

Trawl cateber vessels used over 750 tons ofhalibut mortality in each year between 1992 and 1995. The most 
llahbuI mooaJjty occum:d in 1994. wllell 939 tons were reportJ:d. Catcber procCSSOl> llalibut mortality was l!Ie 
highest in 1995 \Well Lbc:y took 553 tons. Io 1994, Lbc: carcber processors accounted for 306 tons of halibut 
mortality. 

The rigllt side ofTable 3.7 n:ports!be lJaIjlllll aotaIity for each indUS1ly sectDr in lriIograms of haliblll mortality 
per meuic ton ofPacific cod tltco in !be _ cod fishery. Pot sod loag!ine vessels have had lower llaliblll 
mortality ...... than !be lnlWl secttlB between 1992-95. In 1995. the loogline Oeet averaged 8.5 kg of haliblll 
mortality per meIric Ia1 ofPacific cod caug!ll in the diI<eted cod fishery. Pot vessels averaged 0.5 kg/ml in 1995. 
Both of these rates were coasiderably lower tban those lepotted {Of the trawl sectors. 

Catm!r proctSSCI' aodcalCbcr vessel balJ.buI mortality can also be compared as a ratio to total ta;rget caleb. The 
1995 eateher veasel fleet had 25.7 kilograms of llaliblll mortality per mellic too of cod eatcl1 in !be co target 
fishery in 1995. 1b: calCber processcr fleet avenged 19.1 kg/ml In 1994. the ratio ofhalibUl mortality to cod 
was 27.4 kg/too for !be eatcl1er veasell1e<t. The catdler procesaor lIeet averaged 20.8 kg/ml that year. 
Theref..." eachof!be trawl sectors reduced!beir lJaIjblll mortality r>Ie between 1994 and 1995, bill !be catcher 
processors continued to have about 7 ky.nt less balibut mortality than the catcher vessels. 

Table 3.7 Haliblll Mortalitv in the Pacific Cod Tarllet Fisheries 

MetricTous 

Year Loa.1ine Pot Trawl CV Trawl CP 

1995 799 10 788 

1994 1.046 5 939 

1993 438 0 7n 
1992 1413 13 759 

Qcs:ripriooofta!Jlc: Thista!Jlen:ports tbe_ofbalibUl monality that was a resuit of the 85A1 
Pacific cod fisheries. The left haod side of the table lists !:be meuic tons of balibut mortality. For 
example, loogline vessels aan,""" fo£ 799 mt ofllahbuI mortality while !bey were llItgeting Pacific 
cod in 1995. sod in total. 2,149 meuic toDS ofhaliblll mortality occuned in !be Pacific cod rarg.. 
fisberics.. Tbc ligbt baod side of the table show the kilograms of balibut mortality per metric toD of 
Pacific cod catcl1 in the directed cod fisheries. For e:tample.longl.ia.e vessels bad 8.5 kilograms of 
halibut mortality pet metric ton of Pacific cod C811gbt in the dilected longliDe cod fishery. 

: Groundfish observer 

K. ofHaliblll Mortalitv Del mt ofT"",e, Pacific Cod 

Total Loagline Pot Trawl CV Trawl CP All 

553 2,149 8.5 0.5 25.7 19.1 12.5 

306 2.296 12.0 0.6 27.4 20.8 15.9 

370 1,586 6.6 0.2 26.2 14.7 12.9 

436 2621 13.9 1.0 37.9 15.6 16.0 

1992-95 
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3.5.2 C. bairdi Bycatch 

Gab bycaJd> carapaoc widllI frequency iDformalioo SII8ll""S thalmost trawl bycalcb is SIIla1le< !ban legal size 
(140 IDID). but _ the size of 50% mablrily for females (90 IDID). Avenge width ofC. bairdi craI>s taken as 
b}<3lCh was 12S IDID formak:s in 1994 and 120 mm for males in 1995. Average width for females w"" 85 mm 
in 1993 and 1995. 1bese _ iDdicate thal C. bairdi aabs lakeII as by_h may be larger !ban in previous 
l""". Nari.. ,..I. (1994) rqottd thal SIIIllIk< C. bairdi crab (av«age carapoce widdis of 93 mm for males and 
68 IDID for females) ""'" ...... as bycan:h in 1991 domeslic BSAI gronndfish fisheries. Observer <!ala indic ale 

that 75 % of C. bairdi crab lakeII as bycafl:h in lrawl fisheries are IIla1es. LeogIh frequeDcy <!ala coUea.d by 
observers for the 8SAI groundfish pound longliDe fisheries were examined As with BSAllrawl fisheries. pot 
and longline fisheries caJd> primarily males. Average czapace width for male C. bairdi aabs was about 110 
!DID ill potfisboies am 130 !DID in IoogIine fisherica. Av<nge width of JemaIe C. bairdi crabs was about 85 mm 
in both fisherics. 

8}<3lChofC. bairdi crab has been reduc<:d in recent years. down significandy from 4.3 miUiOll in 1992. Most 
C. bairdi crab bycaJd> is lakeII in the lrawl fisberies (about 98%). and 10 a lesser extellt ill the long\ine (1.5%) 
and groundfish pot fisheries (0.5%). A1Jhou&h C. bairdi aabs are bycaught in ...Iy every lrawl fishery. the 
yeUowfin sole fi.she>y takes tbe largest share. foUowed by the rock sole and other f1alfish fisheries. 8yca1l:h is 
highest in NMFS "";'"""..- 509 and 513; and large numbers of C. bairtil crab.,.. also COIlsjS!endy uken 
in ..... 517and521. 

!luring 1994 and 1995. the_cod_and line Oeet caught 24,581 and 24,523 C. bairdi crab. respectively 
(Table 3.8). 1bese_ are__ tiIDca higb:<!ban was reported ill 1993. but only slighdy higher than 
1992. 8}<3lChin the_cod pol fisbcIy w"" highly variable between years. In 1992, they rqnted calChiDg 
240,536C bairdi v.1Ii1eharvesling 13.680 IOnS ofcod. This equaIeS to s1ighdy ander 17.6 crab/lOn. However 
in 1993. they caught ooly 1,595 C. bairdi crab during tbeir harveS! of 2.098 tons of cod. Of just over 0.75 
cra1lIton. This l1lIio went up to 2.86 crabllOn during 1994. and 3.37 crabIton ill 1995. The total number of C. 
bairtil crab lakeII in 1993 was 23,513. and 63.037 in 1995. 

Tabl38Cbe . . 'di8caJd>'ID theP c CodT 

1995 
1994 
1993 
1992 

/Ur nvc acifi 1arJ!el es 

Animals # of Animals 8vclllll!ht .... ml ofT""'e! Pacific Cod 
Year loogline Pot Trawl Trawl AU 

CV CP 
Longline Pot Trawl Trawl Total 

CV CP 
24,581 63.037 78,573 163.983 330.174 0.26 3.37 2.57 5.67 1.92 
24,523 23.513 87.444 54.661 190.141 0.28 2.86 2.55 3.72 1.32 
8.839 1,595 88.844 140.681 239.959 0.13 0.76 2.99 5.58 1.95 

22 970 240 '36 58 605 139 628 4617411 0.23 17.58 2.93 4.99 2.83 
lJr.lpjprim oftabJe: This table reportS tile Dumber of C. bairdl aab tbal were caught wbile BSAI 
Pacific cod was the target fishery. The left. hand side of the table lists tile number of animals by 
sector. For example. longIiDe vessels bycaughl 24,581 C. bairdi crab while they were latlletin8 
Pacific cod in 1995. and in total. 330.174 C. bairdi crab were bycaught ill all 8SAI Pacific cod 
_ fisheries. The righr hand sideof tbe tableshow tbe nlllDber of C bairdi crab caught per metric 
too of Pacific cod caJd> in the directed cod fisheries. For example, Inngline vessels caught 0.3 C. 
bairdi crab per metric too of Pacific: cod. in the directed longlinc cod fisbeIy. 
""'.~.: Groundfish observer 1992-95 

The Pacific cod lrawl caJd>.r vessel Oeel caught 58.605 C. bairdi crab in 1992. During 1993 and 1994. they 
caught abo.. 88.000. About 10.000 fewer C. bairdi crab were caught in 1995 than w... caught in 1994. An 
average of 2.6 craM.on of cod was taken during the 1995 fishery. 
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Trawl c.atc.ber processors took about 140,000 C. bairdi crab in both 1992 and 1993. By 1994, the number of 
crab dropped to 54.661. bill theD increased to almost 164.000 in 1995. 

3.5.3 C. opilio By<al<:h 

Moo C. opilio crab byeateh in trawl fisheries i. smaller lbanllllllket size (102 mm), bUllargcc!ban!be size of 
50% maturity for females (50 IDOl). AVCf3gl: width of C. opilio crabs Iakco as bycal.Ch was 75 mm ror male. in 
1994 aDd 1995. Arough estimate ofaVCf3gl: width for female C. opilio cl1lb is 63 mm in 1993 aod 1995 b'aw1 
fisheries. Narila et al. (1994) rq><W1aI avcrago """""'" widths of 89 mm for males aDd 59 mm for females taken 
as bycau:b in 1991 domc:stic BSAI groundfisb fisheries. As with T8DQCC crab, observer data indical.e thaJ: a vast 
majority ofC. opi1io mob taI= as bycalcIJ in lr1lWIfi.bcric. i. males. OnavClllBe. 1993-1995. abo1ll80% of lbe 
C. opilio crab measured byobsetvcrs were male. Average carapace width for male C:opiliQ crabs was about 
90 mm in pol fi.heries aDd 110 mm in 100glinc fisheries. 

Byc_ of C op;/;o crab in all 85M grouodfisb fisheries toIa1cd 5.3 milliOD crab in 1995. Bycao:h has hccn 
dnstically _ since 1992, when 18.4 millioo C. opilio crab were ta1a:ll in these gro>mdfish fisheries. Most 
C. opilio cl1lb bycalCh is ta1a:ll in the b'aWl fi_ (99%) aDd to a lesser extent in the 100gJiJJ0 (0.7%) aDd 
groundfish pOI fisheries (0.3%). Although C. opilio crabs arc bycauglll in nearly <Vel)' lrawl fishel)', lbe 
yc1IowfiD solclisbery Iakcs!be_ majority (70% ooavC!1lBe 1992-1994). Byeateh is bigbcst in the areas Dortb 
and cast of the Pribilof 1s1aods, corrcspooding to NMFS Slalistical areas 513, 514, aDd 521 (NPFMC 1994). 
RcIa1ivcly few C opitio crab arc ta1a:ll in Zone I. On !be otbcJ band. abou175% of the C. opi/io crab byc_ 
comes &om tbc area encompassed by the ex.isting crab protection Zooe 2. Average C. opillo crab byeatch in 
Zone 2 was about 10.8 million crabs, or abow 0.11 % of the NMFS total population index on average. 1992­
1994. Bycatch of C. opilio crab in 1995 was mucb.lower than in previous years. when 12 to 18 million cnbs 
were taken lUlDuaJ1y. 

S_ 1993, bycalCh ofC. opitio in the Pacific cod book aDd line lisbery has fallco srcadily (Table 3.9). Byc_ 
during 1993 was 145,507 animals. The Dumber of animals caught in 1995 was only about balf tbal of 1993. 

Table 3.9 C. ODilia BvcaICh in !be Pacific Cod T...... FlSberies 

Animals # of Animals Bvcaul!bt ocr mt ofT""'et Pacilic 

Year Loogline POI Trawl Trawl Total Looglinc POI Trawl Trawl 

Cod 

CV CP CV CP 

1995 75.458 153.434 15,711 29.192 273.794 0.80 8.20 0.51 1.01 
1994 105,842 23,061 6,065 32,887 167,855 1.22 2.80 0.18 2.24 
1993 145,507 1,218 8,300 176,480 331,505 2.21 0.58 0.28 7.00 
1992 102456 135,338 13,225 76.248 327266 1.01 9.89 0.66 2.72 

Qcscription of table: 1biJ table repons tbc number ofC. opiJio crab that. we:e caught while 8SAl 
Pacific cod was the target fishel)'. The left baod side of !be table ~sts !be oumber ofanimal. by 
sector. For example. Jooglinc vessels bycauglll 75,458 C. opilio mob wbiIc !bey were targCliog 
Pacific cod in 1995. aDd in total, 273,794 C. opilio mob VoUC bycaught in all BSAI Pacific cod target 
fisheries. The right band side of the table sbDw the number of C. opilio crab caught per metric too 
ofPacific ax! C3ICb. in thedirecl:cd cod fisberies. For example.longliDe vessels caught 0.8 C. opilio 
crab p<r metric too of Pacific cod, io !be directed looglinc cod fishel)'. 
•~,,;.: GroWldfisb observer "'DOllS 1992-95 

All 

1.59 
1.16 
2.70 
2.00 

In the Pacific cod pot fishery. the byeatr::b of C. opi/io was highly variable by year. much like the C. bairdi 
byca.tCb in this fishery. The bycatcb was lowest in 1993 when only 1.218 aoimals were reported. However, in 
1995 the number ofbycaught animals was 153.434. 
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Trawl caldx:r vessels and caJcbcr processors generally bad less C. opilio bycateh than the fixed gear fleet. The 
exception 10 this trend is the 1993 CalCher processor fleet. That year. they caught 176.480 animals. This was 
the most bycateb by any gear type targetiq Pacific cod in those four years. 

3.5.4 Red King Crab BycalCh 

E>tamioalim ofcrab b)OllCh """"'"'" lengdl frequency suggesIS tbal on ""enge, the size of r<d king crab lakea 
is aboUlthe mioimWD legal size for males (137 mm car>pllCC lcugth). and larger !ban the size of 50% lllaIUrity 

for females (90 DUD """"'"'" leagdl). Prcvioos reports suggested tbal red king crab taI= as bycaIl:h has 
averaged about 106 mm for females and 132 DUD for males (GU1IollDSOll et aI. 1990. NPFMC 1995). Leagdl 
fr"Iuo:ucy _ frtm tbc 1993 and 1995 trawl lisberies suggest tbal the avenge size may be sligbtly larger; 140 
mm famalcs in 1993 and 145 mm for males in 1995; AVCfllgC!eDgth for females is 120 mm in 1993 and 110 
mm in 1995. Note !hal the legal size (165 DUD <arajl,"", widlb) conospoods 10 a 137 DUD _elength for 
Bristol Bay rcd king crah<. 00 average, 1993 and 1995. 57% of the red king crab measured by observcn were 
f<male. Only minirna11cog1h fr"Iuo:ucy _ are available for r<d king crab l8kco in groundfish pot and looglinc 
fisheries: the sUo crab measured in 1993 ranged from 140 10 160 mm. 

Bycateb of red king crab in the 85A1 grouodlisb lisbcries lDtaIed over 44.000 in 1995. wbich was down 
significantly frtm a If.CClII high of279.108 in 1994. Most red king crab byc.dl:h is taI= in the zrawl fisberies 
(97%) aodlO alcsser"".... in tbc lmgIinc (1%) and grouudfish pot fisberies (2%). Although red king crabs are 
bycaught in nearly every IraWI fishery. the roc!< sole fishery IlCcotmB fur a majority of red king crab byeatch. 
Bycan:b bas been coosistcmly bigbest in NMFS stalistica1 areas 509 and 516. Approximarcly. 80% of the red 
king crab bycaIl:h bas been taI= frtm the area ...,.."passed by the existing CnIb proll:Ctim ZoDc I. Bycateb 
of rcd king _ was signifirantly lower in 1995 due in part 10 the ilDp1_ of the Pribilof Islands Habitat 
Coascrvation Area and the Bristol Bay Red King Czab Savings Area. Even lower byc_ may occur in 1996; 
Zone 1 byCaICh of red king crahs IOtaled only 12.000 Cnlbs 1hrougIl3/16196 (NMFS Bulletin Board 3/21). 

Bycan:bofrcd king_ in the Pacific cod lmgIinc fishery bas fall.. from 2.986 :utinJaJs in 199210 202 in 1995 
(Table 3.10). In 1994 bycateh was even lower. with only 155 'llliIDais l8kcn. 

Table 3.10 Red Kinl! Czab Bvcateb in the Pacific Cod Tan>etFisbcries 

Animals 

Year Looglinc Pot Trawl Trawl Total 
CV CP 

1995 202 2.980 407 2.584 6.174 
1994 155 628 339 854 1.976 
1993 428 12 512 812 1.764 
1992 2986 10.551 20 105 13 663 

# of Animals B I ncr OIl of Tan>et Pacific Cod 

Looglinc Po, Trawl Trawl All 
CV CP 

0.00 0.16 0.01 0.09 0.04 
0.00 0.08 0.01 0.06 0.01 
0.01 0.01 0.02 0.03 0.01 
0.03 0.77 0.00 0.00 0.10 

Dc.q;rigtiM of table; 'Ibis table repxts the number ofred king crab that were caught while BSAI 
Pacific cod was the target fishery. !be left baDd side of the table Usts the D1DDber of 'llliIDais by 
sector. Ftt ~ longlinc vessels byeaugb' 202 red king crab while they were targeting Pacific 
cod in 1995. andinlOta1, 6.174 red king _ were bycauglll in all BSAI Paciliccod lalgct fisheries. 
The right band side of the table sbow the number ofr<d king crab caught per metric ... of Pacific 
cod catch in tbc dircaed cod fisheries. For example, pot vessels caughl 0.2 r<d king crab per mclric 
... ofPacific cod. in the directed pot cod fishery. 

. observer 1992-95 

The 1995 Pacific cod pol fishery had tbc tOOSI red kini crab bycaICb of any of the four cod target fisheries. Their 
rcd king crab bycaICb of2.98O 'llliIDais was up considerably from the 628 caughl in 1994. and the 12 caught in 
1993. It was however. SliD weD below the 10.551 takem in 1992. 
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The number nf ced king crab taken in the P""ific cod trawl cal<:her vessel fishery. during 1994 (339) and 1995 
(407) is aboul!Wice the number taken by the longline vessels. Because the loogline fieet's caJclI of Pacific cod 
in the Wl\Ol fisIay was about tbree times !bat ofthe caICber vessels. their bycau:b of red king crab per IOn of cod 
was abom six times as high. 

Trawl catcher processor> in the Pacific cod fishery caugbt2.584 red king crab in 1995. This w",less bycalCb 
than allrihuIed 10 the pot vessels. but COIIlliderably more than taken by the trawl calcllcr vessel or longline fleet. 
Catcher processors caugbt 854 red king crab in 1994. and 812 in 1993. Only 105 red king crab were taIo:n as 
bycau:b by the trawl cau:ber processors during 1992. 

In 1995,0.04 rerl king crab were Iaken '" bycalch per too of l3rget Pacific cod. Pot gear vessels had the highest 
bycalch rate with 0.16 animals per tori of Pacific cod taboo Loog1ine vessels had tbe lowest red king crab 
bycatch rate. Their tale was less than onc-bundm:llh of an animal per metric too of Pacific cod. 

3.6 Pacific Cod Markets 

The oomparisoos of the grms or IX< benefit> of the aI_alives being considered an: of benefits tbmugb pr1mlllY 
prroo-ssing 'Th::n::fore. differences in benefits from secondary processing, marketing. and fioaJ coosumptioo. are 
ignored. From the persper:dve of benefits 10 the Nalion, this will tend 10 =wt in a llUll'" _ of 
bcoefits for products for wbicb. there lR either domestic secondary processing or dorne<;tic coosumptioo. 
Altbougb a guandtalive analysis of this bias is no< possible, an anempl bas been made 10 determine whicb cod 
prodlJ;:ls Il:Dd 10 be expoottd diRaly aflc< primary processing, wtlicb tend 10 remain in the COUDIry for secondary 
processing or COllSUIilption, and whicb an: consumed domestically aJlcr being reprocessed elsewhere. 

There is gooerai agrttment tba<: (1) basically all the cod roe, cod mil~ sal. cod. and wbnle cod an: exported; (2) 
liIJeu are _ exclusively for the dome<tic market; and (3) fur H&G cod, there an: important martcts in Asia. 
North America. and Ewope. There appear 10 be differences in the impor1llDCe of the variOtlS H&G """"... for 
factory tt"aWlees, m:ezcr long\iners. and on-sbnre processors. Industry sourc<s from eacb of these ..... groups 
provided the following infonnillion c:onc:erniDs tbe impon.aw::e oftbese varicJw H&G markets: (1) for fa::tory 
trawleJs. DD'e dum 50% oftbe H&G prodocts are reprocessed and coosumed domestically and atthe remainder 
that is exported a signlficanl portion is reprocessed in Canada and ..-imported for domexlic consumption; (2) 
forfi= Iooglineo, thepon:elllofH&G products that is exporter! 10 Japan is decreasing butsdU exc<eds 50%. 
some of the exports to C.muda are reprocessed and re-imported for domestic consumption. and an inaeasiDg 
p<:tertt is reproceased and consumed domestically; and (3) for on-sbnre processors, the Asian markets are less 
imponanl than the domestic and otbe:r export markets aDd. as with other processon. tbeJtl have beeo increased 
expcm to Canada for Iqmussing ao:I oftcore-impatiug for domestic coosumptiaD. A comparison ofdata from 
the weekly production IqlOrtS from all grouOOfisb. processors with eXJXlrt data indicates that approximalely 64% 
oflbewOOlc aDd dressed codprodnction was exponed in both J993 and 1994. This estim8lr: tends to underswe 
the pm::eot that is exported because some cod ex'lXl1S are 00 lb.Jbt misclassified as l1Ol1-eod prodUCl1i. Therefore. 
although this is ooIy a rough estim.ab:' of the imponaocc of the export markets for whole aDd dre&sed cod, it 
suppons the genozaJ undersIanding that nmcb of the H&G cod is exporter!. 

This infamatim suggests thai. igoaing benefits beyond primary processing tends to introduce a bias thal favors 
freezcf Imgliotts. ~. DCitber the absoI:uIe magnitude of this bias nor its magnitude relative to olbcr biases 
introduced elsewbere in tbc analysis is known. With t:be limited information thal is available. any discussion 
conceming tbe significance of this bias would be highly speculative. 

One~ample ofjeptoca.siag Ihaloccurs iD. A1aka is the reprocessing of frozen H&G grouudfish into individual 
quick frozm (IQF)1iUets at the Tyson Sesfood plan. in Kodiak. The plant b'" experimenttd with tlatfisb, cod, 
and other groundfisb in an attempllO increase the ulilization both of the groundfisb taken as bycateb and of the 
plant. The quality and cost of twice froZCll product detc::nuine the extelIt to which it is ecooomical.Iy viable to 



reprocess fish. The plant bas been re.Luively successful with some. but DOt all. species. The cod that it 
reprocesses is rod that is takm as b)aIcll in the otber grouodIish fisheries. The plant has oot used cod from !he 
cod fisb<ry fOt tepllOCSliillg and hos _ ""y little of !he grouodlisb by_h in !he cod fisbery for reprocessing. 
1'Ilttefore. the leplOCCSSing in Kodiak is DOt expected to affect the comparisoos among the usc ofcod in !he cod 
lis/aies; howe=. it docs =d. in an lIIIden:stimalC of !he val"" of the cod produclS that are produced from cod 
that is tllken as bycalCh in oIhet groundfull fisheries. 

Infamation from ~ oo.-sJ:JIn proctSSa'S jndicarrs tbar. genenlly there are DOt significant differeoces: between 
!he qualily of trawl and pol eaugIn cod for !he same landed product. For example. bled cod from trawl... aod 
pol vessels is roogbly compatable aDd !he lype of gear used gen<nlly is tlOl a f"'lDr in detennining what ptoduet 
will be produced. However. in SOOIC matkeIs for processed produclS Ihere is a preference for pot caught cod. 
Two ptllC<S'CIll rq>ort<d paying !he same ex-vessel price for trawl and pot caugh. cod and two reponed paying 
a 2 10 and 3 """per pound premium tOt pot caogbt cod. One of !he IaIler staled that the premium was requ_ 
10 assurude'l_landiDgs by pot vessels and was DOt due 10 a difference in fish qualily. Halibut PSC-induced 
closures of !he trawl or IoogliJle fishery limil!he supply of cod and <:all...w1 in a higber price being offered 10 
pot fismmcu. N; with most fish, !he lype of pn:xlu;:t landed is an impOttmt faclDr in d=ining product '1ualily 
and price. Therefore. bodJ. trawlers and poe boats receive a bigber price for bled cod lhaD. for whole fish. 

One specific pol<Iltiai qualily difference meoliooed in public te<ti1!!OOJ' was !he higber occurn:oce of worms in 
pol eauglncod. Sewn! proc<sS:lrS were COO_IO determine !he e.teDl of this pmblem. The genenJ fi:e1iDg 
was that worms: could be a problem in some areas during the summer. but that ovenJJ. lhc advantages and 
disadv8Dl8ges ofcod fiom trawl and pot 8"" canceled oUl. Typically. 0DCe cod eo.... the pmoessing pIan~ they 
are processed with minimal attention paid to the type of gear thar. was used ID catcb it 

The previoos analysis indklltd that both difrQCD%S in product quality aD! the seasonality of the Japnese market 
for H&G cod resuJred in lower prices for cod caugbl in June througb August. The seasmal ~buti.OD of lhe 
fixed gear TAC that fixed gear fisbermen have recommcoded in rece:ol yean is based in pan: on Ibis seasonal 
difference in the marketability of cod. ReceDt comments by cod wholesalers have supported this: position 
eonceming !he seasonal differences in martetability. 

Product price data that are oolIected amwalIy by NMFS and ADF&G indicate tb.az tbcte are substantial 
differcD:es in prices by user group for some products. For example. far eastern cUI cod. which is: the dominant 
prodl>::t for facrOty traw!cn and an eva> mOte important product of free...- IoDgIinen aod pot eateber processon. 
!hea_llOIIlIal F.O.B. AIastapria: pr.-pound in 1994 was SO.gl for free...- longliDers. SO.79 tOt pot CJlICber 
pnx:esson, SO.73 for ou-sbore proceasors, and. SO.68 for factory traWlers. Recent information from. a company 
thal oper.llI:S facrOty trawl<n and freezer looglinus indic.... lbaI!he current price differential is about SO.12 as 
oonpared 10 !he SO. 13 price diIferemiaI in 1994. FOt skinless and boneless fillets which wore !he most importanl 
rodpn:xlu;:t foroo-<bore ptllC<S'CIll in 1994 and which were an important product for factory trawlers. tile 1994 
reported prices were SI.g1 for onshore _ and S1.79 for facIO')' trawlers. The product prices that are 
used 10 analyze !he effias of!he a1reroatives being considered "'" presented in Table 3.11. The CoUDcil review 
process is expocred 10 assist in updaIing and com:cting !he product prices that "'" used for !he analysis of !he cod 
allocation issues. If necessary. improved price estimares can be included in the analysis before it is forwarded 
for Secretarial review. 

The combination of these differences in product prices. differeoces in product mixes. diffen:nces in retention 
rates, aIXi diffm:a::cs in prodlx:t m:wery ralCs results in differences in gross producl value per tOClric ton ofcod 
CllICh 1lIIlOO&!he user groups and llIDJOg operalioos within each user group. The intra-group differences generally 
arecxpct.'ted lOCX.Ceed the i.arer-group differences:. 'Ibetefore. aD allocation by group rather than by individual 
operation would not be expccled to mawjmjzc the gross product value from the cod TAC. 
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Table 3.11 1995 Ex,-nrocessot" Prodact Price Por Ton ~or Pacific Cod 

~Ie 
H&GRoe 
r,v. H&G 
IE. H&G 
Kirimi 
Salled 
RoelMill 
Pans 

I:OJ.llets 

SurimilMince 
Meal 

Lou_line Pot Trawl CV Trawl CP 

$ 908.60 $ 919.25 $ 882.70 S 1,763,68 
$ - $ - $ - $ -
$ 1,645.81 $ 1.551,81 $ 1,137.92 $ 1,360.92 

$ 1,761.80 $ 1,696.04 $ 1,380.74 $ 1.389.21 
$ . $ - $ - $ . 
$ - $ 1,763.68 $ 1,543.22 $ -
$ l.60I.24 $ 2,891.90 $ 2,524.46 $ 1,406,86 

$ 4.205.34 $ 6,613.80 $ 1,644.68 $ 2,971.76 
$ 3.479.60 $ 4,052.33 $ 3.822.15 $ 3,845.89 

$ 874.80 $ 595.24 $ 1,147.56 $ 1,252.72 

$ . S - $ 432,91 $ 520.52 

Swm:l:: Annual Processor Survey Data for 1994 
N;;;; 1994 orices were used because 1995 are <urreodv DOl available. 

3.7 Products 

Pacific ax! is: pro. srd.iQro a variety of product forms. As menlioDed in the martel scctioo above. skinless and 
booeIess filIds are aD iI:opcI1lllIt product for boch sba<side aDd at-sea processors. However, otber types of fillets 
are also produced from cod. To reduce the amount of infurmation prese:oted in this doawm', similar product 
fonDs have bem aggrogalOd. For ......ple. all fillet products (i.e.. fillets with skin aDd ribs. fillets with skin 00 

ribs. fiUets with ribs (no skin). skinlesSIbooeless. aDd deep-skin) have beeo combined. Table 3.1Z shows bow 
each of the various product forms have been aggR:gatcd. 



Table3.12 Translation Tabl e for NMFS to NPFMC I'roduct Forms 
NMFS_ NPFMC ProdIlCt NPFMC ProdD.ct Name 

I - Whole ~ fi&h 1 Whole(-) 

2 • Whole fishtbaiI I Whole(-) 

J . Bled only I ""OOLe(-) 

4 • GuDed ol\ly 1 Whole (.) 

6 • Head ard gutted. with roe • H&G/Roe 

7 - Headed lIlId goued, We5Ia1l cut 1 W.H&G 

8 • Headed and gutted. Eas1e:m cat 8 E.H&G 

10 - HeadedaDCI. gotrD:l, tail removed 1 W.H&G 

If·KiriJni II Kirimi 

12 -Salted and split 12 ...... 
13 - Winp 15 ......-­14- Roe " IS. Pectoral giJdJe 15 ...... 
16 - Heads 15 ...... 
J7. Cheeks 15 ...... 
18 • Chins 15 .... 
19· !ldIy 15 .... 
20 • Fillels widl stin and rib! 20 ""'" 21 • FdIeIs widl still no ribs 20 ""'" 22 - FiUezs wi'l1l ribs, no stin 20 ""'" 23 - Fi1k:ts. *inless/bOne1ea 20 ""'" 24 - Deep-stin fills 20 ""'" 30· Surimi 3. Su:rirJIi/Mince 

31 - Minad 3. Sa:rimi/Mince 

J2 - FISh Meal 32 Meal(..) 

33 - FisIl. oiJ. 32 Meal(..)-34. Mill" I' 

35· SlDmachs 15 .... 
36 • Ocropuslsquid mantk:s 15 .... 
37 - Bultafly. 110 t.:tbone 20 ""'" 39 - Bones 32 Meal(+) 

97 _Olhcr retained product 15 .... 
The estim8lCd amouot of product produced from fish caught by each iodustry sec"" is reponed in Table 3.13. 
"11= data can ooly be <SlimatOO, because NMFS WeeIrly ProductiooRopons (WPR) do not reqllire shoreside 
pnx;essors to indicate tbe gear that was used to harvest fish that were processed into a particular product form. 
For example. in one week a sboresidc processor takes deliveries from pot, loogline. aDd trawl vessels. During 
tbat wd!be process<r is making au eastml cut H&G product aod filk:ls. The data do not indiCale if all tbe clI!Cb 
fran IoogIinc vessels Wl:Dl into H&G. fillds. (J" a combination of the two. Without this information. the Ulalysts 
are IIIl3ble to use the WPR data to trace the fish from its raw stale through to the final product To calculate Det 
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national benefits gc:neralCd by harvest vessel sectors (i.e.. pot. lougiine, and trawl vessels). Ibis information is 
required. 

The metric _ ofpnxhx:t report<d in Tab1e3.13 """estim..", using the Blend and WPR data. Blend data w", 

~ to determine I:be amDum of retained caleb. by each sector. WPR data was used to calculate pnxllEt mixes 
and product recovery l1IIeS. Product mixes are the ratio of the various products a processor produces. Product 
n:cove<y ..aaretariosofthep1lducl pnx!lx:ed and the amouotofround fish that went into that produc. These 
pieces of information "'"" multiplied together to estimate the amount ofproduct produced from eatcl> delivered 
by each sector. 

Table 3.13 jnctic_ that 44.lIOl mt of product were produ=1 from cod cau.u in the Pllcific cod long\iac fisbety 
during 1995. This was up about four tboUSatld _ from 1994 and 15.000 mt from 1993. Comparing the 
amount of product produced to the total reu.iDed cod, it i.s SCICIl that dlcy both move in the same direaicm. As 
IlIOlO cod is retained in the Pacific cod loDg1ine tisbety. mm: product is produced. 

Table 3.ll Metric TOIlS ofProducts Produced from Pacific Cod Caullht in Cod TantetF'lSheries 

1995 
t994 

1993 
1992 

P""ent ofGroons Total Pacific Cod Catch 
Year 

Metric Tons 
IoogJioe Pot Trawl Trawl All 

CV CP 
Loog\ioe Pot Trawl Trawl Total 

CV CP 

44.g05 9.171 19.869 16,202 90.047 49.76% 10.19% 2206% 17.99% 100.00% 
4O.g34 ',033 18.094 11,220 74.lg1 55.05% 5.44% 24.39% 15.13% 100.00% 

51.08% 1.69% 24.33% 22.90% 100.00% 

49 2 6.392 12441 16.213 84.618 
30.083 995 14.326 13.488 58.893 

58.58% 7.55% 14.70% 19.16% 100.00% 

Dcscrip,m: This table repJrts me QitimaU:d metric tom of products that were produced from 
Pacific cod. Catch from OII1y cod target fisheries were included. . 

: Blend and WXP data. 

The tons of producl pnx!lx:ed tiooI the Pacific cod trawl catcher vessel fishery increased eaoh year between 1992 
and 1995. A total of 12.44\ mt were produced in 1992. and 19.869 mt of product were gellOlllled in 1995. 

Vessels openting in the 1995 Pacific ced trawl calther processor fleet reported about the same total amount of 
reWled eatcll as the Pacific cod catclJer veosel Bee. Given the equal input wcigbt, the amOUDl of product 
p~by the cardler pn:asscn was aboot 3.700 lilt les&. This means the calCb.ef" processor fleet was making 
prod1J:ts 'Nith lower product recovery l3ttS thaD die catcher vessel fleet. For example, tbcy were making fillets 
instead of H&:G product. 

Table 3.14 is provided to show the amount of the various product forms that wen: produced fn:m1 cod in 1995. 
The Pacific cod IoogIine tisbety produces lIlCOl1y head and gut (H&:G) products. E_cut H&:G means the 
head is removed juslbellindlhecollar hooe, and the viscera is removed. This product fotm accoutIlcd f« almost 
36.000 mt. Westero cut H&G accowJred for over 7,000 lDl of producL The di£fcrc:noe bctwc:oo. western aDd 
,eastern aJlfish is thai a \\eSIeIll. cut removes the bead just in front of tbecollar boDe instead. of behind it. 1bese 
two product fOllllS ,",coomed f« almost 97% of the product made from longlioe harvested P",ific cod. 
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- - - -

lP.nm,ct 
Whole(-) 

H&G/Roe 

W.H&G 

E.H&G 

Kirimi 

Salted 

il'arts 
!Roe/Mil' 
!Fillets 

SuriIni/Mince 
Meal (+) 

Total 

314M . T ,Table . eOle onsof Produc Produeed'm 1995 B , KV'Product Farm 

Lon.Hoe Po, Trawl CV TrawlCP 
101 68 1,256 677 

- - - 4 

7,401 3,439 1,987 1,160 

35,997 3,866 199 8,862 

- 1,445 5,142 ­

546 28 467 537 

655 7 649 50 

81 223 5,366 3,551 

23 95 1,231 612 
. - 3,572 749 

44 805 9171 19869 16.202 

Description: This lable reports the metric toos of products that were produced 
fum Pacific cOO in 1995. T1:le product foans have been aggregated from those 
reported to NMFS (see ""Ie 3.12). 

: Blend and WKP data from 1995. 

The Pacific cod pot fishery's harvest of cod was also generally processed into a H&G product.. The tons of 
eastern aDd VIeSt.em cut products were about equal. and accounted for about 80% of the production. Pot caugbt 
cod was also salted.. A total of 1,445 mt of salt cod were produced. H&G and salt cod together accounted for 
over 95% ofpot gear's products. 

Trawl catcher vessels targeting Pacific cod had mUch of their catch made into fillets (5,366 mt). Salted cOO 
(5,142 mt) and fish meal (3,572 mt) accounted for the second aod third most produco. respectively. All H&G 
products combined total 2,186 mt. So, while fixed gear caught Pacific cOO was generally made into an H&G 
product. trawl catcher vessels had their ca1ch made into a wider vaneI)' of prOOucts, with fillets accounting for 
the most product 

Trawl eateber processors made more H&G product (10,022 mt) than any other. Fillets were the second largest 
product (3,551 mt). Otbec cod produLts iwportaD1 to this fishery were surimi/m.i.oce, meal, and parts. Pacific cod 
caught as byca1.ch in other target fisheri~ was mast often made into an H&G product. However, much of the cod 
was also made into fillets, sailed. frozen whole. or made into fish meal. The product form. often depended on 
where the catch was landed. shoreside or at-sea. 

3.8 Ex-vessel Pric~ 

Tbeex-vessel. price data are taken from the Pac~ database. Typically, price data are provided for catch taken 
for onshore processing, but not for catch taken for at-sea processing. The limited price da1a in the fish ticket 
database for the latter type of operations are not used by Pac:F1N. Therefore, PacFIN contains estimates of ex­
vessel prices for landings at onshore proc~sing plants. These prices are applied to all landings for at-sea and 
onshore processing to ~timate the ex·vessel value of all catch in the domestic fisheries and do not include the 
value added by at-sea proc~sing. 

2PacFIN. the Pacific Fisheri~ Infonnation Network is managed by the Pacific States Marine Fisheries 
Commission. maintains a data base on Alaskan Fisheries. The data is compiled from reports submitted from 
ADF&G, the Commericial Fisbing Entry Commisiob, aod from NMFS Alaska Region. 
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The prices reported are in terms of dollars per pound, round weight This means, for example, if the landed 
weight ofsablefish is. on average, 65% of its round weighl, the price per pcnmd of landed weight equals the round 
weight price reported in PacF'IN and this report divided by 0.65. 

PacFIN gear groups were used with the exception ofhook and line gears. Specifically, jig, longline or setline and 
otheJ" book milinegear are trealed as separate gear groups. In addition, PacFlN port infonna1ion was combined. 
For instance, all landings made i.n Washington State were lumped together as were the State of Alaska data. 
FmalJy, annual and trimester prices were created from monthly data. 

A list ofthe PacflN ex-vessel prices are provided by species and gear type in Table 3.14. Flatfish and rocldish 
species are not aggregated in this table. 1bougb the rocldisb. species will receive little attection in this document, 
they have been included for completeness. Pacific cod prices by gear type will be focused on during this 
discussion. 

Pacific cod ex-vessel prices in the b"awl.fish.ery have [}'PicalIy been lower than those for fixed gear. Prices in 
1992 are repmed ro be $0.17 forttawl caugbt cod, $0.24 for loogline. and 10.20 for pot The jig fishery did Dol 
repent cod lan1ings in 1992. By 1995, the ttawlpric>: baddroppod"'" ceolS ro $0.15. LoDgline cod bad dropped 
three cents to $0.21, and pot cod fell one ceet to $0.19. The price for jig caught cod has continued to increase 
each year and was reported at $0.27 in 1995. 

Anecdotal information indicates that pot caught cod have a higher price than trawl cod, because pot fishermen 
will not fish otherwise. Processors icdicated that since the pot cod fishery has such a small profit margin, PO! 
fisbcmJcn need a higher price than bawlers ro make the fishery feasible. This indicates tha1 the cost of operating 
a pot vessel is higher per ton ofcod catch than a trawl vessel. 
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P Ex-vessel Prices for Benne Sea Harvests Delivered to SboreP1anl>TabId. 15. 
r.POITrawl 

1993 lQCLll199519921992 1993 1994 1995199519941994 1995 1992 1993S........
 1992 1993 

- 0.15 0.150.31 0.50 0.15 0.150.04Atb_1 0.15 0.15 ·0.12 0.18 ·- · 
·0.50 - -· ·0.14 0.lJl 0.f17 om · · ·AJaska Plaice ··· 

· 0.48 0.300.29 om·0.100.f17 om · ·A1T'owtooth 0.04 om -
 ·· 
· -· - -0.14 0.14 · - · · ·· ·81"'" RocJ<fub ·· 
· ·· - -·0.25 - · ·Blue Rockf"lSb · -- ··· 

· ·0.69 · - - -- ·Canary Rockfish ··-· ·· · 
· · ···· - · -0.20 0.f17 0.05 0.13Dover Sole ·- · 

0.10 - 0.13 0.20··0.18 0.10 · ·Dusky Rockfish · 0.10 ···· 
· · -· · · ·· 0.18 ·English Sole · ···· · 

·057 ··0.05 - ·om · · · · ·Aa1head Sole ··· 
0.23 · · 0.240.310.21 0.280.19 ·om 0.21 0.25 0.26 ··Greenland Turbot · 

·· -0.09 · · - · · ·- ·NOl1bem RocIdish 0.09 ·· · 
0.04 0.150.23 · - -· ·0.07 0.04 om · ·0.04 ·Otherflatfisb · 

· 0.270.31 --0.11 0.02 - -Other Groundfisb · · ·- · · · 
- 0.170.230.140.16 - ·0.12 ··Otbco- Slope Rock. · · · ·· · 

0.270.19 0.15 0.220.17 0.160.15 0.21 0.21 0.20 -0.15 0.240.17 0.130.11Pacific Cod 
- om 0.110.20 0.300.lJl0.45 0.23 ·0.100.12 0.f17 0.lJl ·Pollock · · 

0.240.25pop -0.150.10 0.04 - · ·0.06 0.26 - ·· · · 
··· -· - · ·0.84 ·Petrale Sole · · ···· 

· ·0.14 · ··· -0.36 0.18 · ·Rodbandod Rock. · ··· 
.·· ·0.31 0.21 · · · ·0.23 · ·Redslripe Rock. · ··-

0.07·· · · ·0.30 0.04 0.04 · · ·Re~ Sole 0.03 - ·· 
0.16 ·0.150.27 0.17 - · ·0~5 0.15 · ·0.25 0.15 · ·Rwgbeye Rock. 

· 0.06 ··0.03 0.18 · · ·Rock Sole 0.06 0.09 · ·0.09 ·· 
0.29· - -0.07 · - · ·Rosethorn Rock. -
 · ·- ·· · 

0.95 2.211.09 · ·1.16 1.921.47 I.OS1.60 · ·Sablefish 0.lJl 0.78 ·om 
0.36 · - - -057 · ·S0"'l'ci>in Rock. 0.07 · ·· ·· · · 

SO__Rock. · 0.14 0.10·0.100.16 0.16 -0.lJl 0.49 0.06 0.08 - · ·· 
· · · · ·· -Silvergrey Rock. 0.20 ·- ·- ··· · 
· · · · ·0.41 ··0.13 0.04 ·0.03 0.08 ·Swry Rounder ·· 

0.50 1.81051 · · ·0.83 1.100530.13 0.41 0.97 1.34 055 ··Thornybeads 
1.19 0.160.15 · ·0.10 0.170.17 0.19 · · ·Yelloweye Rock. ·-- · 

0.06 0.060.06 ·om0.09 0.06 · - · · · ·Yellowfin Sole ··· 
·0.31 - -· ·Yellowtail Rock.
 ·
 ·
 ·
·
- · ·· · · 

Qescriptjoo: This table repons the ex-vessel price per pOlmd (round weight) of groUDdfISb species. Prices 
are provided by for the yeatS 1992-95. 

. PacFIN 

3.9 Ex-Processor Prices 

The sourceof_pri= is the processor price surveys from 1992 tbrougb 1994. The 1995 prices are assumed 
equal [0 the 1994 prices. A price set was creab:d by year, processor class. BSAI/(JOA regions. ~ies and 
prodUCl 
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Each year a survey is mailed to the ~ ofAlaska grouodfish requesting production aDd ex-processor price 
infCflllalioo. Whcu!besurvey is mailed by NMF.l.!be WPR product !ODS are iJlcludoi as a staniog point for the 
process<r. Tho~ is then asked 10 adjost!be,..;g!tt of !be producu reponed by NMFS. and add quarterly 
price informalion. 

A weaknes!Jes in this data includes tracking processors across yean.. Without thai. ability, the people involved 
in collecting, processing, and analyzing the dara cannot: 

1)	 Compare Ibe productioo ofa """""'" across year> 10 <heck aa:urncy for Ibe reporting. keyiDg. 
aod programming of!be data. 

2)	 ClIed< fu< <msi'"""Y in !be producls and spe<ies being reponed by pro<essor in different year. 

3)	 Delmnioe if !be pro:ossor did DOl report he<:ause the own=bip chaoged and was assigned a 
DeW rwmber. 

lflbese potelltial ",,,,,,es of em>< <ould be che<ked. it would likely impnm !be quality of !be data. Table 3.16 
reports the ex-processor price per metric too of product used in this analysis. 

Prices used in this document are based CD the 1994 processor survey. Prices fum aprocessor, for a particular 
produa, th&l appeared 10 be umeasooably low wm: replaced by the iodusuy average. There oouJd be several 
reasons for the price from a processor to seem low, aDd not retlcct the value of most of the product in that 
calelPY. fur ",_Ie. a"""""'"may have prod1Iced very lillie of a pro<l1Ict in 1994, and !be produ<t thal was 
prodoo:d was a low grade. 1beD in 1995. !bey iJlcreased their produaiOD of Ib&I prod"", foon. and produced a 
high grade product. Applying !be low price reponed in 1994 would DOl relIect the IJUe value of the prodw:t 
prodJ.D:d in 1995. Another reasoo. the price could be too low is inaccurate reporting of the da1a.;. or entering the 
d&Ia inac<ur&lcly. 
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c 3 16 -oroccssors cr onof Prodw: 
, ,",' PO< Trawl CV Trawl CP 

$ 1.830.38 S 1.612.44 $ 1.201.90 $ 1.544.87 
$ 4.446.41 $ 4.354.42 $ 4.522.18 $ 4,155.85 

$ 2,07232 $ · $ · $ ­
$ $ S S 

Year p,....nct 

1992 E. H&:O 

Fillets
H&G/Roe 
Kmmi
Meal (+)

Parts
RoeIMilI 
Sailed 
Sorimi/Mincc
W.H&G
Whole (.) 

1993 E.H&G
Fill...
H&G/Roe 
Meal (+)

Parts
RoeIMilI 
S~led 

Sorimi/Mincc
W.H&G
Whole{')

1994 E.H&G 
Fille~ 

H&G/Roe 
Meal (+) 

Parts 
RoeIMilt 
Salted 
Surimi/Mince 

W.H&G 
Whole (.\

1995 E.H&G
Fill...

H&G/Roe 
Kmmi
Meal (+)

Parts
Roo,IMill 
S~led 

Surimi/Mince 

W.H&G
Whole {.'

: Annual 

Tabl . . Ex Pricos PM'ctnc T l. 

- · · ­
$ 482.85 $ 495.56 S 488.27 S 587.30 

S 1.383.47 $ 1,431.66 S 794.07 S · 
S 2.372.28 $ - $ 2.222.78 S 2.381.23 

$ 2.827.89 S 3.143.50 $ 3.387.05 $ · 
$ 1.187.20 $ 1.285.76 S 1.722.24 S 1.123.21 

$ 1.726.19 $ 1.691.43 $ 1.565.27 $ 1.533.78 

S 910.40 $ 1 191J'" $ I 330.43 $ 911.21 

$ 1.819.95 S · $ 1.10230 S 1.43033 

S 3.431.71 $ 3.963.75 $ 3.990.29 $ 3.367.49 

$ - S · S · S 683.43 

$ - $ 433.50 $ 440.67 $ 576.95 

$ 3,399.71 $ 551.15 $ 551.15 $ 2.564.23 

$ 2.199.15 $ - $ 1.736.98 S 1.785.80 

S - $ 2.595.27 $ 2.326.19 $ · 
$ 850.27 $ 602.61 $ 791.90 S 925.93 

$ 1.358.24 $ 1.417.07 $ 1.083.72 $ 1.271.77 

$ 1170.00 S - $ 1.07333 $ 617.29 

$ 1,768.92 $ 1.735.28 $ 1.485.95 S 1.405.25 

$ 3.631.41 S 3.296.19 $ 3.821.12 $ 3.891.49 

$ - $ · $ - $ · 
$ $ 457.17 S 445.83 $ 529.10· 
S 4.122.47 $ - $ 1.130.44 $ 3.014.68 

$ 1,617.99 $ 1.689.72 $ 1.834.80 $ 1.345.20 

$ · $ 1.763.68 $ 1.543.22 $ · 
$ 872.84 S 793.66 $ 760.77 $ 1.675.88 

$ 1.633.46 $ 1.653.45 $ 1.103.97 $ 1.357.05 
$ 7'9.90 • 611.62 $ 879.19 $ 007.94 

$ 1,761.80 $ 1.696.04 S 1.380.74 $ 1,389.21 

$ 3.479.60 $ 4.05233 S 3.822.15 $ 3.845.89 

S $ - $· · $ · 
$ - $ - $ · $ · 
$ - $ · $ 432.91 $ 520.52 
$ 4.205.34 $ M13.80 S 1.644.68 $ 2.971.76 

$ 1.601.24 $ 2.891.90 $ 2.524.46 $ 1.406.86 
$ · $ 1.763.68 $ 1.543.22 $ ­
$ 874.80 $ 595.24 $ 1,147.56 $ 1.252.72 
$ 1.645.81 $ 1.551.81 $ 1.137.92 $ 1.360.92 
$ 908.60 $ 919.25 $ 882.70 $ 1 763.68 

J'lr::gjption: This table tqIOrts the ex-processor price per metric ton by produc:t form. These dala 
are based on 1992·1994 annual processor surveys conducted by ADF&G and NMFS.
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3.10 Gross Revenue at the Processor Level 

Calculating the gross revenue of eacb fisbety involved several steps. Ftnt, we obtaiDcd the ex-processor price 
infcrmaDoD by pru:x::sstT class. Tbese classes broke shore-based processing plants out into six classes based OD 
the plam's locatio!] Ca!cbl:r processcrs ""'" _ iou> calqJJries based on !be gear they used llIId the produclS 
they p/lxlncoo FlD&1Iy. all ~ WCIC grouped together. Additional infllmlalion 00 each procossor class 
is provided below: 

Shore Plants: Shoce-based proc:essiDg facilities have been aggregated inrD a single SP class. This was done for 
confidentiality reasons. The processing vessel Nortbcru VietDr was also included in the shore plant class. 

MathccWps: All motherships bave been -grouped imo a single class. 

Pot Cod: These are all lbe vessels that used pots to catch Pacific cod (both caIcller vessels and ca1Cher 
processors). 

Loadine frocusqrs: This category consists of freezer longliDers (l.P) which have not reported. using pots or 
trawls to hv'vest fish or cnb in the North Pacific. 

Trawler Processqr;r: We defined cbree categories of trawler processors based OD their processing activities and 
capacities: 

11' 1: Ve:sseh \Wicb iqx:,ned pocessing significant amounts of surimi were cLas.mi.ed in the lrawler·proc:essor 1. 
(fPI) category. 

TP2: Vessels which reponed processing significant amounts of fillets and were lODger thaD .ISO' LOA were 
classified in the trawler-processor 2 (fP2) category. 

11'3: These vessels alIlCpOltoo !be use of crawl gear in !be North Pacific. Many of !bese vessels have also 
reporlOd the use of other gear. such as longline llIId pols. These vessels primarily produce headed ODd 
gutted produc.llIId do 00< produce large amOUIllS of fillets, llIId are gen..-ally less thau ISO' LOA. 

AD a·processor price fir each sp<cies. product fOIlD.llIId fishery was cak:ulated using the 1992·1994 processor 
SlUVey dsta described in Section 3.6. WPR dsLa for """h year was thee aggJegao:d by sp<cies. product. and 
fisboy to calc"lare the IOns of products within each category. A list of the NMFS product forms. aDd how they 
WCIC aggJegao:d into NPFMC products. is shown in Table 3.12. This weight was thee multiplied by the ex­
processor price per ton ID genc:tate t:be total value of prochcts in each calegOry. The IDtaJ product value by 
category was thee divided by the total prodlI;t _ to delennine the valoe per too of produce We thee estimaled 
a product recovery tare. This was accomplisbed by dividing t:be tons of round fish thai: WCDt into e.:h 
speciesIprodoct by the lOllS ofproduct produced. Belon: the divisioo was perfOllDcd. ancillary product records 
~ cbtded to make sure die product tonS field was QOt equal to zero. If t:be product tons field was zero, it was 
replaced with a value ofO.oollODS. This allowed t:be division to resull in a valid number. Next, a product mix 
was calculated foe each species ODd product combinaliOll by fishery. The mUDd weight of the producls was 
divided by the total round weight for all species ODd product follDS in that fishery. 0Dce again. zeros in the 
deoominaky Wl2'e assmnC"i'l. to equal 0.00 1tons. Snmming t:be results of t:be product mix calculation by species 
and fishery will always equal one. Using t:be Pacific cod longline fishery in 1995 as an example of the n::sulls 
~ from the mix calculation. we ... that seveo different products """ produc<:d fium P",ific cod. Over 
845% oftbeproducts were Easlern cut 8&G. 14.7% were Westem cut H&G. aDd the remaining five produclS 
made up less than 1% of the total. When these percenuges are ~!RImm. they cquallOO%. 
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Gross reveaue can DOW be calculated using the pieces of information described in the previous paragraph. lbis 
document will be based on gross revenue calcuJated using rotmd laDS and aretention rate from the blend data. 
1he actual formula used to calculate gross reveoue is: 

Gross Revenue = Round Weight (Blend) • Retention Roue (Blend) *Product Mix ·PRR*Price Per Ton 

The gross ~veoues estimated using this formula are reported in Tables 3.l7 and 3.18. 

Table 3.17 Gross Revenue Gener>t<d From All Soecies Caw!h. ia Pacific Cod Tane. Fisheries 

Year 

Millooa of Dollars Perceo. of Total Gross Revenue from PCOD 

Loogline Pot Trawl Trawl Total 
CV CP 

LoogliDe Pot Trawl Trawl All 
CV CP 

1995 $79.97 $15.60 $27.41 $28.18 $151.16 52.90% 10.32% 18.13% 18.64% 100.00% 

1994 $73.57 $ 6.89 $28.39 $13.75 SI22.60 60.01% 5.62% 23.16% 11.21% 100.00% 

1993 S54.60 S 2.10 $26.42 $20.23 $103.35 52.83% 2.03% 25.56% 19.58% 100.00% 

1992 S91.70 $11.40 $24.26 S30.34 $157.70 58.15% 7.23% 15.38% 19.24% 100.00% 

Descriptiol!, This table repcI1S the estimated revenues generated from Pacific cod aI: the 
ex-processor level. The metric tans of raw fish that went into each product was taken 
from bl<Dd data. Prodoct mix and product recovery rate. ""'" calculated using WPR 

~ : Estimated usia> Blco~ aod Annual r data for 1992-95. 

Table 3.17 reports !be sross ""'coue generated at lbe .,.-processor level for all species processed ia!be Pacific 
cOO target fishery. This would include pollock. tlatfisb. or any other species dW. was processed aqd bad value, 
that was Iw>ested w1mcod was lbetargel fisbery. Table 3.18 reports only the value of cod thai was barvested 
and processed during acod fisbcJy. Cod that was caught as bycatcb ia another gro"oofisb fisbery and processed 
would not be inclOOcd in this table. Therefore, the lrawl Oeet which bas higher levels of rod bycateh in other 
fisheries will tend to have their total gros revenue from. cod under estimated in Table 3.18. 1he fixed gear 
vessels harvest almost all of their cod in a cod target fishery, so their total gross revenue from cod will not be 
LWder estimated as mucb as the lrawl fleet's. 

Table 3.18.	 fstjmatrtl Gross Revenue GenetBled from Pacific Cod Caught in Cod Target Fisheries (Based 
00 Blend Datal 

Millions of Dollars Perceo. of Total Gross Reveoue from PCOD 

Year Lrogline Pot Trawl Trawl Total LoogliDe Po' Trawl Trawl All 
CV CP CV CP
 

1995 S 79.63 S 15.60 $ 26.61 S 21.63 S 143.46
 55.50% 10.87% 18.55% 15.08% 100.00% 

1994 S 73.30 S 6.89 S 27.78 $ 11.37 S 119.33 61.42% 5.77% 23.28% 9.53% 100.00% 

1993 S 54.41 S 2.10 S 26.16 S 18.19 $ 100.87 53.95% 2.08% 25.93% 18.04% 100.00% 

1992 $ 91.61 $ 11.40 $ 23.32 $ 2629 $ 152.63 60.02% 7.47% 15.28% 17.22% 100.00% 

Descriptjoo: Thi. table reports !be estimated "'vmues generated fiom Pacific cod " !be ex­
processoc level. The metric IOoa ofraw fish that wco. into eacb product was takeo fiom blend data. 
Product mix and product recovery rates were calculated using WPR data. 
Sooroe: Estimated usia> Bleod. WPR. aod Annual r ReMrt data for 1992-95. 
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FU comparison. gross revenue was allJJ calcu1a1ed based OD round tons from. the WPR daIa. This information 
is included in Table 3.19. Because the same prices were used in each case, the difference in gross revenue is a 
result of cIJangos in the round _. In fact. gross=-by fisb:Iy are qui.. ditf..... wbcn based on WPR 
vusus SleDd data. Howewr', thetetal grcm revenues by~ are not. The main reason for the difrereDces within 
fisheries is that rlllisbcd product dala in the WPR is DOl gear specific. We are unable 10 dell:nnioe if the pot 
vessels catch of Pacific cod in the WPR dala was processed iD10 salt cod or an H&G product, or even if the 
fishery should be classified as trawl can:ber vessel or pot. 

Table 3.19 Gross Revenue Generated From Pacific Cod Cau2b.t in All Fisheries 

Pm:eot ofTOlll1 Groos &venue from PCODMillions of Dollant 

Year Loogline Pot Trawl Trawl TolaJ Looglioe Pot Trawl Trawl All 
CV CP CV CP 

1995 S 77.11 S 4.97 S 45.75 S 20.04 S 147.87 5215% 3.36% 30.94% 1355% 100.00% 

1994 S 68.40 S 1.60 S 31.46 S 16.23 S 117.69 58.11% 1.36% 26.73% 13.79% 100.00% 

49.16% 4.61% 26.96% 19.28% 100.00%1993 S ~.Ol S 4.50 S 26.32 S 18.82 S 97.65 

1992 S 83.n S12.59 S 27.30 S 2832 S IS 1.99 55.11% 8.29% 17.96% 18.63% 100.00% 

DescriptiOQ: This table repons the revenues gmerared from P.:ific cod at the a-pro:essor level.
 
The omic toIlS of raw fish. thai. wan iDID eacb prodD:t was taken from WPR daIa. Produc:t mix and
 
product recovery tllleS w.... calculat<d usiDg WPR dara.
 
;".,~.: EslimalOd usia. Wl'R and Annual n dala for 1992-95.
 

Initially. it was 8SSUIUld that the n::tained toas by.6sbely in eac.h data set would be close ID the 5aIDC. This turned 
lJtIl not 10 be the ""'" becaose"" eouId DOl accuntely delermine the _ fisb:Iy. The difIioeoces between the 
to<als in the bleod and WPR _ are a result of s1ighl differeoces in the round lODS '"lJOI1"d in each dala set. 
CbalIg<:s _ fisIuy are the mm1t ofWPR data 001 iden!i1Ying die gear used lO barv.... the finisbP4 product. 
Using the Pacific cod p>t fishery as an example., the WPR gross revenue was estimalftl to be $4.97 million in 
1995, wbiJe me blend estimate was SI5.60 millim. The differeuce between the two estimates was due to the 
targets being improperLy assigoed due to the lack: of gear da&a. 

3.11 Harvesting and I'roceS>iing Cost 

The net benefit to the Natioo of a particular use of cod cannot be detenniDed without mowing the variable 
harvesting and processing cost iU:i(X;ia1cd with that use. Unfortunatc1y. only limited and dated estimates of 
harvestiDg and processing cos&: an: available. Estimates ofvariable harvesting md processing costs for factory 
trawfcrs. freez:cr IoDgIiDers. aII1 pot c:al:l::I:Il!'rplCUS\tiS an: available from the iDitiaJ analysis of the cod aliOCaboD 

in 1993. 1!oweY«. canporableestiml/es are not available fOt ""'er types ofcod OpenlliODS (e.g.• ""wier calCller 
vessels or pot can:ber vessels delivering 10 on·shore plants). 

The differences 801mg the 1993 es:timalCS of the variable cost per meDic ton of cod calCh for those tbree types 
of catcher processors were quire uall. Using 1992 prices. which are closec to the current prices than are the 
1991 prices. the estimated costs per ton of cod catch are SS45 for loogliners. $534 for pot boals, and $579 for 
trawle... In 1992 these di1I'ereni:es were DOlIIllJlC enough 10 affect the ranking oflbese three types of clIIcller 
processors in temLS of estimarrd net beodit per meDic ton of cod caleb. If tb..i$ CODtiDuc:s to be me case, 
comparing gross value Del of the opponunity coslS of probibilOd species llIld groundfisb byCalCb would be 
sufficieot to detenniDe whether a specific cbaDge iD the aUocaIion of cod among user groups would tend to 
increase or decrease oct benefits to the NatioD.. 
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Some cost information was provided during public trSimony at the April Council meeriQg. Specifically, a 
represeotalive of the fucl.e:r Ioogtinrrs indicated that the 1993 cost estimatts were still valid and a representalive 
foc pet _ boals;_that the ax! fisbory was oot a profuable fisbcly for the pet vessels thal principally 
participale in the Cl1Ib fi~es. The latter comment suggests lila! the variJlble barvestiDg cost per mCllic roo of 
cod caICh may he bighor fa: peteatela- vessels than for trawl cllldler vcssels. The fact that some proccsson pay 
a higher cxvessel price for pot caught ax! than for trawl caught ax! of comparable ljUality supports thal 
possibility. 

Ro:::entIy. a representative for the AmericaD Faaory Trawler Association iDdicatzd thar. there have beaJ a number 
ofchanges in the faday bawler ~ and that without more analysis it is difficult 10 determine if the 1993 
estimaJeS are: of use in 1996. The chaDges include the foUowiDg: (1) the use of ca1C.ber vessels to supplement 
the haIvcstiog capacity of fa<my traw"", that pnxIua: fill...; (2) the usc of fillcling machiocs thal are fasler and 
capable of filleting a larger nnge of cod sizes; (3) otber chan8cs to their procesoiog liocs thai !lave inaeased 
recovery ralCS and pn.......ing capacity; (4) the usc of larger mesh trawls; aod (5) deaeased product prices. The 
d.ecreascs in prices provided a Sb'oDg incentive for most of the other changes. 

If the 1993 variable cosr estimates are: used fix each of the three groups of calCbe:r proces:son, if the variable cost 
fa: trawl eateIa- vessels aodOlHhore proccsson are assumed to he comparable to those of factory trawl.... and 
ifthc variahleCOSl is asstIIDl:d to he $0.02 per pouod or about $44 per mettic too higher for pot caught cud lhan 
fer trawl caught cod. the estimates of the variable cost per metric ton of cod c8lCb are as foUows: trawl. $519; 
loogIinc, SS45; pot at-sea processiug. SS43; and pot uo-shorc process;og. $623. Informatiuo provided through 
tile public rrmTDl"'nt process is CK.po::tcd to clarify the usefulness of tbese cost estimates aDd to identify reasonable 
chaages to those estimalcs. 

3.12 OppollUI1ity CoslS 

When fish are Iai= as bycaICh in ooeCOllllllCltia1 fisbc<y. other uses ufthose fish are precluded. .The altemalive 
uses uffish iDcludc: (I) retlli=IllIrgeI Caleb in the samec_ial fishery; (2) caleb aod bycatch in another 
COIIlIIICrt:ial fisIay, (3) clll<:h aDd bycaleb in subsistence and recreatiooal fisberies; and, (4) cuotributiuos to the 
stock aodother componmlS ofthc """'>"<DL Althuugh. the opportunity cost of using fish as byclll<:h is defined 
as the net value of the highest valued alternative w;e. in practice il is useful to consider the opportunity cost of 
bycalCh mortality in terms of lbe oct value of the uses that are decteascd due to bycm:b. 

Opportunity costs are irnponaDI: because they are oeedcd co cstimaIe the Del revenue to society. H the net revenue 
lO society] from the production offish products were calcu1aled the formula would be: 

Gross Revenue - Variable Cost - Opportunity Cast =Benefits From Production to Society. 

In this equarlon, opportunity COSlleprcsents the get vaJue of the alternative production uses that. are decreased 
due to b)ar:ch. In 0Iher wocds. the opportunity is me gross revenue of foregone ca!Cbes in other fisheries net of 
the harvesting and processing costs il would have taken to produce thai: value. i.e.; 

Opportunity Cost = Gross ReveDue Reductions· Processing and Harvesting Cost SaviDgs 

1'Jbis discussion focuses on the benefits of society from the perspective of production. It ignores. for the 
ITlCment the benefits to society from the peaspective of the consumer. Also note that opportunity C(QS are nol 
ncccssarily felt by the individual fishing fum. For eXatOple. a vessel that uoly fisbcs ax! may DOl he co=ed 
with the amounlofpollock they take as byeatt:h becaw;e it does not reduce the gross revenue of their operation. 
In this case. tile opportuoity _ of poUock bycatch is boroc by other mcmben of industry and society in geocral. 
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BycalCb mortality in the BSAJ cod fisheries results in foregone opportunities in the balibut. crab. salmon. and 
herring fisheries and in other grouodfisb fisheries. The methods used to estim:atc: me cost of those foregone 
opponu..oities are dc:scribed below. 

The simpleg; case is thal in which byeateb in one fisbery results in a comparable reduction in caach in aootbcr 
fishery lhesame>-. For ..ample, ifeach 1,000 mt of polloclt bycalcb in lbe cod fishery t<SUlts in. 1,000 mt 
red,",tio. in polloc.t caleb in lhe polloc.t fishery, lhe oppnnunity cos! of tbs1 bycatcb eqoaIs lhe net benefit 
foregone in lhe pollod< fishery. The f_"'" _ is c'''''laW .. the diffen:U<:e between the gross product 
value after primary pIlXI:SSing and the varUble barvestiog and primary prncessing costs. folegooe net benefits 
beyond primary processing an: ignored just .. the benefits of • cod fisbelY beyond primary processing are 
igoortd. In the abscrx::e of me variable barvesIing and processing cost data thar. m: required to calculale foregone 
net benefits in the grOlmdfisb. fisheries. either foregone-gross value can be used as a measure of the cost of 
byeateb or ao. attempt can be made to eliminate much of the upward bias tha1 is introduced by using foregone 
gross vaJg, '" • proxy rc. fiJI_ net value. lbe1aller could be dOlle, fur example, by assuming tbs1 fo",gone 
18 beoefits ate 50% of me foregone gross product value. The cost data that are available suggest that variable 
barvestioll and prrassing ""'" gmcnUy an: alleast 50% of lbe gross product value. While this approach could 
be calculaled, lhe uocertainty around the aclWl1 percentage tbs1 sbou1d be used is unkoown. Therefore, an 
esrimate of rtdu:::ed gross revenue bas been provided. For comparison, ~ could estimate net benefits wilh 
the 50% variable cost assumption if they wish. 

In this analysis, we use redu::tioos in gross revenues as a proxy for opportunity costs of bycatcb. We do 001. 
estimaIethecos[ savitlgs in the opportunity cost equation for two reasons: (1) cost estimues of b.arvesI:iDg and 
p""""ing COSIS an: unavailable fur lbe fisbories alfected by bycalcb .. well .. for the groundfisb fisbl:ries, and 
(2) Comparing net value of oppora.mity cost against gross revenue valuao; in the grouodfish fisheries. would 
introduce adownward bias 00 the effecC! of bycatch. Comparing gross revenues in me gronndfisb fisheries to 
reduced gross reveuues in the fisheries of oppnnunity is a more even-banded approach. ~. die use of 
rtdu:::ed gross ~ .may tend to over euDnall: the oppormnity cost of bycalCb. Therefore. we would urge the 
"'ader to bear in mind tbs1 without cost infurmalion, the impacts of bycalcb an: likely to be distorted. 

Foreacb of lbe four groundfisb species tbs1 account for lhe bulk of lhe groundfisb bycan:b in lhe cod fisheries, 
lbe potential furegone gross produ;:l value per metric ton of byCalCb w.. estimaled by multiplying lhe bycalcb 
of a given target species by theesli.m.aIl:d gross revenue per ton of target catch of that species. For example. the 
e:stimaEeoftbepoteDtiai foregone gross product vaJue per metric toO ofpoUock bycateh in the cod fisberies was 
estimated by multiplying the bycatcb of pnUod: in each cod ....get fishery by lhe gross "'venue per ton of pollock 
in the appropriaIe pollock fisbcries. Tb;s method of_00 is b..ed on the assumption tbs1 byCalCb of pollock 
in lhecod fisbcries ,.;u <edlx:e lhe alIIOlIIIl of pollock tbs1 can be talo:n in the polloc.t fisbl:ries before the pollock 
fisberies "" closed and thai the reduction in pollock caleb will be accompanied by • rednction in the caICb and 
product value of all species in the polloc:k. fisberies. That assumptian is coosistent with the in-season 
managemenlofthe grnundfisb fisbl:ries. 

Ifoot eoougb of a TAC is taken to ttiggcc a closurt: of the fisberies that wget 00 that species, neitber catch nor 
gross product value is foregODe in those fisheries due to byca1ch of thai. species in other fisheries. In this case. 
lbc fm:gooel8 belJe.fit in other grouOOfisb fisheries is zero and it is another use of that species tha1 is precluded 
by bycalcb. Generally, the other use would be die "stock benefit" t<SUlling from the fish being left in the sea. 
The net benefit of this use. which is in lClmS of its contribution to the value of the ecosystem, is diffu:ult to 
estimate. Depending 00. the resuJ.ti.Dg effects OIl the various elemeocs of the ecosysccm, the Det benefiC! could be 
positive or negative. However. if the populatioo of the species tbal is takc:D. as byeateh is DOt affected 
significandy by bycatcb monality, the effects "" less Iikcly to be significant Because the estim.... of the 
oppmunityCOS[ of grnllndfisb bycatcb used in this report m: in temJ.s of foregone product value. It is implicitly 
assumed that the value of these odJcr uses is zero. The estimases of the foregoDe gross aDd net product value per 
metric too ofbycan:b wbI:u. TAC does limit can:b in. laQ!<l fishery "" presented below by species. The species 



for which the TAC are expected EO limit target carcb vary somewhat among me aUematives coosidered. 
Generally. only the pollock and cod TACs ... expeeled to IiDllt '"'8el can;h. 

TIx: val'" of tbe opportunities foregooe in !be balibut fisbery due 10 balibut bycatcb monality in tbe groundfisb 
fisheries is IIO'C dif6cult EO estimate because halibut bycaICh in ooe year can affect halibut fishery quotas in each 
of tbe DeXI2S yeatS. FonuoaleIy. a gI<aI dealof.- bas been IIIIdenaken over the years to ...... the impact 
of halibut byclllCb. The IPHC [Hare. 1996J bas fOlllld lbat, for eacb of !be tbree main gear types (pots. trawls, 
and loaglines) used to barvest BSAI Plociiic cod, lbere is a distinct palItnJ of future yield loss in the balibUl 
fishery due EO differencC$ in me size composition of the halibut tU:Cfl as bycatch. In me traWl fishery. for 
example. bycalCh mortalily is geoeralIy associated widJ juvenile halibut which have DOt yet reauiled inEO the 
balibul fIsbery. fn 1994, only 7.3% of !be balibut eaugbt in grouadfisb traWl fisberies were adults. This 
camplUes to 19.6% in tbe Ioagline fisbery and 20.2% in !be pollisbely. These percentages cbange over time as 
well. The ~y<ar average values are 10.3% in the trawl fisbery. 37.5% in the 100gb fisberies, 52.5% in lbe 
pot fisberies. The IPHC bas found lbat a lower percent of adults in the bycan;h acblally equates 10 a greatern>b""" in future _ baIibul barve..... based 00 growth, reauilment and ItaIlU:a1 mextality of balibul The 
IPIIC estimates lbat the yield loss in the balibut fisbery over a 2S-year period per metri< IOu of balibut byclllCb 
tIJJmlity is an averaj!lO 1.75 mt for lbe BSAI cod trawl fisbery, 1.082 ml for the cod looglioe fisbery. and 1.025 
ml for lbe cod pot fisbery. 

As menliooed above, tbe reduced barvest level in tbe halibut fisbery ocean over a 2S-year period: tb=fore. it 
is """,sarylO discouDt future~ v.!Iea calculating lbe opportunity COSlS ofbycateb. Discounq assumes 
tbal earnings in the future are wortb less today !ban are earnings wbicb occur in the preseat. The appropriate 
discount rate is c:oriauversial. The higher the discount me, the lower the prescot discouDted value of fub1re 
earnings. Azerodiscount_meaostbal~ in lbefuture are valued equally wilb preseut earnings. fn Ibis 
analysis. we use a S% discount l'II.e m calculate the discounIr:d prescot value of the yield loss in the halibut 
fisIay. This rate is ICM!I'tbandiscomts rates used in financial marWs. where a 10% rate might be typical. and 
is somewhat conservative in tha1 it places a rather high value on future earnings. . 

According 10 tbe IPHC [Trumble, 1996J. the average price per pouod for landed balibul in 1995 was S1.95 for 
AI"""'- Tbe Alaska Region of ~ [CareY. 1996J indicated tbal tbe lease price for balibutlFQ is about SI 
per pouod neI weigbl Industry soorces indicaled tbal the F.O.B. Alaska price of balibu' is about $2.50 per pound 
and that.. with tbese ex-vessel and product prices. the processors are DOL doing much IIlOIe than covering their 
variable oosts. This sugge;rs Ihat the Del: beoefil per pound ofbalibut in the halibul fishery is not much more than 
tbe SI per pouod tbat fisbermea ... willing to pay 10 lease balibutlFQs. Using gross and net product values of 
$2.50 and $1 per pow><!. a 5% discOODl rate, and the 25-,....- yield loss estimates provided by tbe IPRC, !be 
diSCOWlled present values of the foregone gross and oet prod.." values in the balibut fisbery per pound (rouod 
weigbl) ofhalibut bycan;h mortality. respectively, ... $2.54 and SL02 for lbe cod trawl fisbery. SL74 and $0.70 
for lbe cod Ionglioe fishery. and SI.70 and $0.68 for the cod pol fisbery.' 

Future ca1Ch ill the halibut fishery is QO( the only altemaIive use of balibul thai: is taken as bycateb mortalily in 
a cod fisbcry. Aoolber a1tJ:mative use i. being takeo as bycateb in anotber groundfish fisbery. Fer example, if 
tbe halibut PSC a1Iowamz: for -m- trawl fishery reduces !be groWldfisb caleb in lbat fisbery. the balibw PSC 
all""""" and cau:b in tbecod trawl fisbcry reduce the opportUnities in !be otber trawl fisbcry. The opportunity 
cost, in tmllS offill__ prodtx:t value for tbatotber trawl fisbcry. per metric ton of balibut PSC aIlowlUlCe 
for tbe cod aawl fisbcry is determined by tbe gross product value per metric ton of balibUl monality in tbal o!ber 
trawl fisb.c:ry. Estimates of the gross groundfisb product value per metric too. of balibut bycatch mortalily are 

loJ'echrIigJJ,y, opponunily a;Jsl:!I 0CCIIf ~ lICtivity in OCher fisheries 8I:tUaI.ly reduccslfle Il'h:lQtIt ofharvesl in lhe directed fishay. 
In otha"WQ[di,me TAC rlmetqdsp:cic:s mall beratm bl:fce an opport1Inity cost kicb in. In 1995, the harvest of halibut in me BSAI 
halibut rlShery .. mllghly 2SlJ, [RAM, I~J Wnt of the qllora. hcooJd beargged!hal there ~ no appmtunity costs ofttalibl1( 
bycaJdl ill the Bcrins: Sea grtJlIlW1fisIl tisherie!i. In !his analysis, howeNer. \loll! aIlillme thai the harvesl shanfa1l ill the inili&l yar of the 
halibut IFQ S)Gm Mlllrl inlmIIIy. an:! thai in !be fulUIe me entire halJbllt qUOD wiJ.I be laken an:! opportunity costs ofbycardl 'olIill exist. 
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J"=IIli'd below foe ea:h of the trawl fisb<ries chal bas bteo constraiDed by ilS halibut PSC allowance. The total 
oppommity cost of halibut bycaICb in the cod trawl fishery in tams of foregone producl value in other trawl 
fisheries as a group is detcnniDed by the increase in product value fer rhose fisheries lbat would be associated 
with the optimal redistribution of the entire cod trawl tisbery halibuJ: PSC allowance amoog the other trawl 
fisheries. 

The cptimal redistribution depends both on the exteo1 ro which eateb is cooslrained in each trawl fishery by its 
halibut PSC allowance and on the DCI value; per metric: COD. of halibut bycaICh mortality in c:a;h trawl fishery. If 
the bali"'" PSC a1IowaDl:2 ft.-the cod trawl fishery were to be "allocated to other trawl fisheries 1 Dl1 at a time. 
the realIocatioo should be to the other trawl fishery with the highest net yah", per meuic ton of balibut bycateh 
mMa1ily UDtiI chal fisho:y is DO longer cDDSlI'ained by irs hali"'" PSC allowance and then the aIIocalians shoold 
go to the od1er travA fisbc:ry with the mxl highest net value; per metric loll of halibut bycatch until irs catch is not 
constrained by/IS halibut PSC allowance. This process would CODtinue until eithe' all the cod trawl halibut PSC 
allowance had been redistributed. or until oooe of the other trawl fishery is coo.mai.Ded by its halibut PSC 
alIowant:e. which e.... OCCUIS fiIst. 1'h=fDn:. the oppnmmity cost per melric ton of halibut bycateb in the cod 
!rawt tisbery, in temlS of foregone product value in olhc:r trawl fi.sberies. is not coostaDL It is higher for higher 
levels of bycateh in !hecod trawl fisho:y. The IllOdcl used to eval_ the aItemalives being considered generates 
estimaces of gra;s revenue pc:r ton ofbalibut. bur: because cost iDformalioo is missing, we CaIlDOl estimate the Del 
!UIJJ.Ic necessary to optimize halibut PSC across fisheries. Estimates of gross revenue may. however. provide 
some indication of the direction any reallocalioo of halibut should take if an optimal disttibutioo. were desired. 

Thegros"evenne generated in the cod target fisheries per ponnd ofhalibnt mortality are shown in Table 3.20. 
Since the pot fishely has relatively low levels of halibut IIIOnaiity it has the highest gross revenne in the cod 
fishery per pound ofhalibut bycateh. The trawl Cl1ldIor """""" which had the highest balibut hycateh rates. have 
smallest amount of gross revenue genC'13tCd per pound of balibut monality. 

. 
Table 3.20. Gross Revenue in Each Taret Fisherv Per Pound ofHalibut Mortalitv 

Pacific Coo Target Fisheries 

Fi-,. I.oogtine Pol TrawlCV TrawlCP 

1995 $45.42 5696.2. $15.79 $19.s8 

1994 531.91 56....3 513.51 $17042 

1993 $S'.s. $2.887.90 SISAl S27.78 

1992 $29.45 $385.79 $14.5{) $31.57 

DescfJl7,jon: This table reports the Cll;-p-ocessor gross revenue in !he target flSba'y. per pouod of I1alibul
 
mort.ality. This DZ8I1S lbat in !he urger: fisbc:ry for cod witb langline gear. $45042 (elt-processor) was
 
geoenICd for each pound of b.alibUl mortality.
 
SlwIl:o: B/auI, NORPAC. WKP. and Annual Opco."" Reports from 1992-95.
 

Bycateh of_. saImoo, and Iaring in the groomdllsh fisheries are ~ to create opportunity costs fm those 
fisheries as well. Tbe methods used 10 estimare the cost of these foregone oppommities are discussed in detail 
below. in an exCClpl from the EAIRIR fDr Amendment 41. The table below reports the per nnit hycateb 
~ty cost estimates used iD this report and in the EA/R.IR for Ame:ndment 41. The estimates are in terms 
of the discounrcd prescot value: of foregooe net product values in tbe crab. berring. aD1 saImoa fisheries. Net 
revenue values for the crab fisheries are listed on the last row of this table. These values are taken from 
Amendmcot41. 
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Table321E .,)1UUatf'$ ofR.....x:edGross R......,or.v,B catch Value Resul'1m21From B.vean:hOn • Por U'ml Basis 
Pe.. Pound of Halloot BycalCb 

By GeM 
Pe.. Animal Caugbl A8 BycalOh For All GeM 

PttToo· All 
<lean 

Trawl Longline "'" C.Bairdi 
C.OpiUo Red lOng OUnnnk Olhcr 

Salmon 
IIening 

$1.88 $1.29 $1.26 $6.83 50.72 524.00 530.76 $6,44 S1,I83 

N" 
"lues 

$2.64 $0.28 511.04 

The previoos discussioD focused on the methods of estim.aliDg opportunity costs resulting from byca1Ch in the 
groundfisb fisberics. It also provided cstim.aleS OD a per unit basis of the appropriar.e values to use when making 
these estimates. The foUCl\IIing sectim uses the IDdhod aod unit values discussed above to estimate annual totals 
of reduced gross revenues or oppommity costs of bycateb.. 

3.12.1 EslimllleS ofTolal Opportunity Coo.. of Halibut ByclltCh Mortality 

The revenues lost by halibut fish....en because ofhalibut byean:h in !be groundIish fishery are provided in lhc 
lim scai<D ofTable 3.22. Lost reY<'mIO is reported in millions of doUars. lbo riglu side of tho table reports the 
perceot of reduced gross revenue by gear sector. Umgline vessels accoumcd for 29.03% of tI;1e revmuc 
reductions in Iho _ halibut fishery. Pot vessels caused less than 0.36% of Iho .,tal reductioo. Trawl 
carclJer""""ls had !be greatest impact 011 tho direcIcd halibut fishery (41.49%). Trawl clllCher~ had . 
about !be same impact as !be longliDe fleet (29.12%). 

Table 3.22	 Reducod Gross Revenue in !be Dilec1ed Halibut FIShery Resulting from Ha1ibuI 
BvClllCh in PCOD T."'" Fisheries 

1995	 100.00% 

1994 100.00% 

1993 100.00% 

1992 

Millions of Dollars Pen::enl of Reduced Gross Rrie:nue 

J oogline Trawl TrawlCP Tala! Longline Po< TrawlCV Trawl AllYear 
CV
 

$ 2.32 $ 0.03 $ 331 $ 232 $ 7.98
 
"'"	 CP 

29.03% 036% 41.49% 29.12% 

$ 3.03 $ 0.01 S 4.01 $ 1.29 $ 5.29 57.30'1> 0.25% 75.72% 24.28% 

$ 1.27 S 0.00 $ 3.27 $ 1.56 $ 6.10 20.83% 0.02% 53.61% 25.54% 

$ 232 $ 0.03 $ 331 $ 2.32 $ 7.98 29.03% 036% 41.49% 29.12% 100.00% 

O,*qlgtjPO; This table reporu estimates of the reduced re'leDUCS in die directed haliOOJ: fisbery caused t:,­
halibul: IDCI1a1iry in the direcud Pacific cod fisheries. For example in 1995. !be cod loogline fiIbcry reduced 
rewuues in !be cIiR:aD:1 balibuI filllery by $232 millioo. or 29.03% of !be total redw:ticns caused by directed 
cod flsberies in !be SSAL 
•. • Blend, NORPAC. WKP. and Annual 0-&10< Renorts from 1992·95. 

h is estimated ..... halibut bycllICh mor1lllity in !be Pacific end 1000gline fishery Cost !be directed halibUl fishery 
$2.32 mil1ion in 1995. This is based 011 !be $ 1.29 per poond h)<.mvaluereported in sectiOll 3.3.1. The reduced 
revenue was grearcr in 1994 at $3.03 million, and 1992 at $4.10 million. Halibut lisbermeo bad their revenue 
redJxed lhe least by longline bycateb in 1993. That year, the directed longline fishery's reveoue was estimated 
10 be reduced by $1.27 million. 

The Pacific cod pot fishery had less of an impact on !be directed halibut fishery than !be PaciJic cod longliners. 
In 1992, <hey redw:dlho halibut fiabcrmen's revenue by $40,000. Redu<:ed tcvenlIC8 were nClll highest in 1995 
($30.000). Blab 1993 and 1994 estimaI<s jr6c.le the Pacific cod pot fleet reduced the target balibut lish....en's 
revenue by $10,000 l)I' less. 
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Halibut b)cal:cb in the Pacific coo catcher vessel fleet reduced reVCOUC5 in tbe directed balibut fishery by $3.19 
miIlioo in 1992. aDd $4.01 million in 1994. Reductions of 53.27 and 53.31 million were reported in 1993 and 
1995.lespectively. 

According to lbcsc estimates. the Pacific cod trawl ca!Cber processor aDd loogline Oeet bad exactly the same 
impaa 00 tbebalibut fi5beryduring 1995. Each fishery reduced tbe directed halibut fislleries revenues by 52.32 
million. In 1993. tbe _ processors (51.56 miliioo) bad • slightly _ impact thaD tbe longlinen. 
However. in both 1992 and 1994, tbe Iongliners bad '" least twice !be impact of !be Ca1cller processoB. 

3.12.2 EstimllleS of Toud Opporllmity Cost of Crab Byc_ 

Next. ~ Vri.U focus <n tbe oppatunity cost ofcm b)'CalCh. As reported earlier. lhese values are taken from the 
Bycau:b Simu1alioo Model developed by ADF&G. These values per unit arc $6.38 facC. bairdi. $0.72 fac C. 
opilio aDd $24.00 ftt red king crab. The monality I1lleS of bycangbl crab in !be book and line aDd pot fisheries 
'IIQ'e as'Slnned 10 be~ same. ~ trawl mortaIitynues wbm estimating reduced gross revcoue, These raJeS are 
different from those Icportt:d io Amendment 41 discussed below. 

The Pacific cod IcmgliDe fi5bery reduced tbe gross rev""ue genented by crob IisbeJmen by less !ban 5300.000 
eacbyear. 1992-95. Pot Pacific codlWx:tmen bad !be JllOSt impa::t in 1992 when !bey wereesrim_ to reduce 
tbe crab Deet's revenue by 51.99 millioo Reveouc3 were reduced by $0.61 miliioo or less in each of !be other 
years. and in 1993. it was ooIy $10.000. This large OuctualioD indicates wide swings in the reponed byaueh of ­
crab by !bePacific cod pol fi$bmDeo. Trawl Pacific cod calCbet vessels byc_ of crab reduced !be crab fleet's 
revenue by about $0.60 millioo in eacb of !be last three yeaB. The Pacific cod trawl Ca1Cber ptOCessO£ fleet bad 
about twice the impaa of!be Ca1Cber vessels. They gmtnlly impaaed the crab fleet by about 51 million per year. 

Table 3.23	 Reduced Gross Revenue in the Din:aed Crab Fisheries Resulting from Crab B)CllICb in Pacific 
cod Tamet Fisheries 

y,., Looglioe 

Millions of Dollars 
Po, Trawl TrawlCP 

Cv 
To<aI 

1995 5 0.23 5 0.61 S 0..56 5 1.20 5 2.60 

'994 S 0.25 $ 0.19 S 0.61 S 0.42 S 1.22 

1993 S 0.18 S 0.01 S 0.63 S 1.11 S 1.92 

1992 S 0.2' $ 0.61 S 0.56 • 1.20 5 2.60 

Percent of Reduced Gross Reveoue 
Loogline Pot Trawl CV Trawl CP All 

8.73% 23.56% 21.45% 46.26% 100.00% 

20.29% 15.77% 50.00% 34.24% 100.00% 

9.\4% 0.63% 32.56% 57.68% loo.lJM, 

8.73% 23.5'% 21.45ll> 4'.26% 100.00% 

Desxiprioo' 1bis table repons esriJnairf: of me Iedua!d revenues in !.he directed crab fisheries caused by crab 
b)C3lCb in me direc:Itd Pacific cod fisherie:L For example iD 199.5. lhe cod loogllDe fisbery reduced rfNeuues 
in me dUecied crab fisberyby SO.23 millioo. or 8.73% of the total reductiOllJ cSllSed by directed cod fisheries 
in !be BSAl 
•• . 81_" NORPA<' WKP oed Annual """""or R_rts from 1992-95. 

Tbe value of crab bycaII:h to crab fisheries was also estimated in Amendment 41 to tbe BSAl FMP. 'Tbal 
assessmenl is ioduded in the box below for compariSDD purposes.. The da1a from Amendment 41 is based <n 
crab bycalchin aIldim:ledgroundfisb-' Table 3.23 was based ooly 00 crab byca1Cb in P..,ific cod target 
fisheries. 
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It is infonnative to !mow what crab bycateh in groundfisb fisheries cost tbe directed crab fisheries.
 
The amwer to this questioo can be derived from tbe adull cquivaleDt exercise:. The value of £nb
 

bycan;h in fisheries. r------------------,gJOIllIdfish 
Value 0'cr3b b,catda in 8"JUDlIfIIII1'iI_ries 10 direeUd crabbased 00 number of male adult 

equ:ivBiDs. is sbown in tbe adjacent fiIIbtria, based OB 1993-1995 aft" bJC*:b ad price. 

tabk. If IfOUDd.6..sb fisbcrics caught 
00 alb incidemally. the crab fishery 
may increase total ex-vessel 
reveoues by about 10.5 millioo 
dollars. Assuming tbtre are about 

Redtingcnb 
T.wIIl!I' cab 
Snow<Z3b 

Adnlt""*' 
J;QpiyBlcng 

33,231 
920,060 

1.958,138 

AM 
.Bi&h1. 

6j 
2.3 
1.3 

AV~ 
~ 

3.80 
2.80 
1.50 

Total 
value is) 

820.800 
5,925,000 
3.818.000 

275 aob vessels, tliese crab would '-_T_.... $_10_,5_63_.roo_-' 

eqUlIle 10 aboUl S38,OOO per ~
 

in gross ex-vessel value. Poleotial costs of proposed. a1Iemalive cnlb PSC Limits for trawl fisheries
 
can be measured against poteDtiai benefits to crab fisheries.
 

3.12.3 Opportunity Cos! ofGroundfish BycalCb 

GlD!S I\MIlue fuogou: in Ill< 8"J1IIIdfish fishery, because ofgrouodfisb. bycan:h, is leponod in this section. The 
Pacific cod pot and loogline fisheries bad little impact OD me rest of the fleet. Just UDder 52.S millioo was the 
larg<ot aooua1_1oss caused by lbe longlioe II~ and lbe polllc:et nevcr bad more IbaD a SlO,OOO impact. 
Groundfisb bycan:b in both lbe Pacific cod carcbcr ~ aod ca1clJer proccsaor 6 lbe grouodfisb 

fisberi'" _ 
__

by 0= SI511lillioo in 1995. These impl¥:Is wm: 50% grearer IbaD aoy oflbe other lbree years. 

Table 3.24 Reduced Gross Revenue in me Gl'OUDdfisb Fisheries ResultiDg from GroUDdfisb 
B h' Pacili cod T FISberiOVcalC In C r_t '" Millions of Dollars Petcem: of Reduced Gross Revenue 

Year I angline Pol Trawl CV Trawl All 
CV 

LoogliDe Po< Trawl TnlwlCP To... 
CP 

1995 $ 1.76 $ O.or $ 15,12 $ 16.78 $ 33.68 5.24... 0.04'" 44.90'" 49.83'" 100.00'" 
1994 $ 1.68 $ 0.00 $ 9.17 $ 4.72 $ 13.88 12.10% 0.02'" 66.02'" 33.96'" 100.00'1. 
1993 $ 1.38 $ 0.00 $ 8.33 $ 832 $ 18.03 7.65% 0.00% 46.2.... 46.14'" 100.00'" 
1992 $ 1.76 $ O.or $ 15.12 $ 1".78 $ 33.68 5.24... 0.04'" 44.90'" 49.83... 100.00'1. 

Desqjptjon: This table zeports estimates of tbe reduced revenues in the other direaed grDuDdfish fisbe:ries 
<:aused by groundfisIJ bycw:h in the dim:ted Pacific cod fisheries. For example in 1995, the cod longline 
fishery reduced reveD.UCS in tbe other dim:ted groundfisb flSheries by $1.76 million, or 5.24'1, of tbe tolal 
reductions caused by directed cod fisheries in the MAL 
<n..~· BI.nrl NQRPAC" WKP aod Annual nn..-aror .~... from 1992-95. 

3.12.4 Opportunity Cos. of All BycalCb 

The final section in this table rq:uts tbe reduced gross revenue in aU directed fisberics. This sectioo basically 
sum< lbe results from lbe three fisberies dis:ussed earlier, and adds in the cost incurred by the salmon and herring 
fisheries. 

P3ciliccod IoogIine lIsbermeo's bycalch reduced the gross ",venue of all other target fisheries by $4.32 DliJUon 
in 1995 (Table 325). Mast oflberost ($4.10 1IIiHioo) was bome by the direcIed balibut fishery. Pacific cod pol 
fisbermeo's impact was ooly $0.65 millioo iJ:i 1995. The directed crab fisheries were most ($0.61 millioo) 
impacted. The lrawl ca1Cher vessd and ca1Cher processor fleets reduced the gross revcout ia other directed 
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fisberies by $19.09 million and $20.40 million. respectively, in 1995. Other groundfisb fisheries were mOSt 
implk:ted by !be lrawl 0_. 

Table 1.2.1	 Redaad Gross Revenue in the AU Directed Fisheries Resulting from Bycat.eb in 
Pac'ific Cod Tamet Fisheries 

199'	 100.00'1> 
1994 100.00'1> 
1993 100.00'1> 

1992 

MilliOOl of Dollars PercenJ of Reduced Gross Revenue 

Year loogline POI TrawlCV Trawl Alll..oIlgiine POI Trawl TrawlCP Tow 
CV CP 

$ 4.33 $ 0.65 $ 19.10 S 20.43 S 44.51 9.73'1> J.47% 42.91% 45.89'1> 
$ 4.96 $ 0.21 S 13.90 $ 6.49 $ 20.61 24.08'1> 1.01% 67.48'1> 31.51 'I> 

$ 2.83 $ om $ 12.30 S lLl3 $ 26.27 10.76% 0,05'11 46.83'1> 42.36% 
$ 433 $ 0.65 $ 19.1O $ 20.43 $ 44.51 9.73'1> 1.47'1> 42.91'1> 45.89'1> 100.00'1> 

Qescrjptill" This tabJc rcpons estimares of lbe reduced revenues .m all directed fisberi.es (haIibw, crab.
 
gmmdfish aaImcD. am bcning) caused byb)C!lCh in die directed pacific cod fisberies. For example in 1995.
 
the cOO looglioe fiBberyrE'.d1D!d re'<'eDues in all other directed fisberi.es by $4.33 million, or 9.73% of me lotal
 
reductions C3l1SCd by directed cod fISheries in the BSAL
 
So=., Bleo" NORPAC WKP aod Annual ()nmlor Re~rts from 1992-95.
 

3.13 Caleh by Penni, Fishery 

The Coutx:il has ~ tbree l)pCO of Iimil<d mtty programs in receDt years. Halibullllld fixed g<ar sablefisb 
are Cturelltly DWl38cd UDtIer aD IFQ program. This program _I inID effect in 1995. Eaiy in 1996. !be 
CooDciJ's vessel mcntorium went inlo effect. The moratorium limits the number ofvessels tbaJ: can participate 
in the II<riDgSealAlwliaD Isllllld(BSAI) aDd Gulfof A1asb (GOA) grouDd1isb fisberies. The Council has also 
passed a U"""," IimiwiOD progl1lDl for groundfisb aDd cn!> that will build 00 !be morataium. The Council', 
Jicense program bas Dot yet been approved by the Secretary ofCommerce. but ifit is made law. it should be in 
place by 1998. 

Concerns ~expltSSed. by members of industry thar. reducing the Pacific cod TAC available to a sectDr of the 
fleet in !be II<riDg Sea may imease their effort iD !be Gulfof Alaska. The 1995 catch diSlribulioD ofPacific cod 
in Table 3.26 was prepar<d '" _!be fleet', catch by permit t}llO. Thi, provides some indi<:alioD of !be number 
ofvessels. and the historical catcb ofvessels thar. could move from the Bering Sea into the: Gulf. 



Table 3.26. 1995 Pacific cod caleb from all Pacific cod target fisheries in tbe GOA and 
BSAI by vessels UDder lbe Council', various limilfrl "'try programs. 

Penni.Proeram Fisbed Data 
BSAI NO M. TOD! 

Vessels 
M. TODS 
Vessels 

YES 

BSAI Memc TOIlS 

Sablefisb BSAI Vessels 

lFQ GOA NO M. Tons 
Vessels 

YES M. Taos 
Vessels 

GOA Me1ric TOIlS 
GOA Vessels 

Total Me1ric TOIlS 
Total Vessels 

BSAI M. TODS 
Vessels 

NO 

M. TaosYES 
Vessels 

SSAi Metric Tons 
BSAI Vessel'Moratorium 

M. TOD! 
Vessels 

YES 

GOA NO 

M. Tons 
Vessels 

GOA Metric Tons 
GOA Vessels 

Total Metric TODS 
Total Vessels 

Pot TrawlCV TrawlCP 
35,253 16,230 28,289 28,912 

13 101 103 41 

58,701 2,486 2,879 0 

38 7 5 0 

93,955 18,716 31,169 28,912 

51 108 108 41 

1,756 9,307 27,090 2.563 

98 130 131 15 

9,011 6,273 7,820 0 

69 26 21 0 

10,766 15.580 34,910 2.563 

167 156 152 15 

104,721 34,296 66,078 31A75 
202 224 216 45 

7,272 1,759 3.731 2,262 

10 4 18 4 

86,682 16,957 27,438 26,650 

41 104 90 37 

93,955 18,716 31.169 28,91~ 

51 108 108 41 

3,249 3,794 7,170 38 

46 18 19 2 

7.517 11,787 27,739 2.525 

121 138 133 13 
10,766 15.580 34,910 2.563 

167 156 152 15 
104,721	 34,296 66,078 31A75 

202 224 216 45 

Grand Total 
108,684 

180 

64,067 

III 
172,751 

291 

40,715 

270 

23,103 

150 

63,819 

420 

236.570 

604 
15,024 

30 
157,727 

261 . 

172,751 

291 
14,251 

80 
49.568 

340 
63,819 

420 
236.570 

604 
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Table 3 26 continued. 
Pro"""" Fished Permit Data 

BSAI BSA M. TOD! 
Groundfish Vessels 

Licenses GOA M. TODS 
Vessels 

GOAl M. Tons 
SSAI Vessels 
None M. Tons 

Vessels 
SSAI Metric Tons 
SSAI Vessels 
GOA SSA M. TODS 

Vessels 
GOA M. TODS 

Vessels 
GOAl M. Tons 
SSAI Vessels 
Nooe M. TODS 

Vessels 
GOA Metric TODS 
GOA Vessels 

Total Metric Tom 
Total Vessels 

BSAI No M. TODS 
Crab Vesoels 

Licenses M. Tons 
Vessels 

Yes 

SSAI Metric Tons 
SSAI Vessels 
GOA No M. TODS 

Vessels 
Yes M. TODS 

Vessels 
GOA Metric Tons 
GOA Vessels 

Total Metric Tons 
Total Vessels 

Pot Trawl CV 
23.926 3.969 2.041 

7 52 11 
180 672 98 

3 8 9 
62.676 12.284 26,400 

33 45 82 
7,173 1,790 2,629 

8 3 6 
93,955 18,716 31,169 

51 108 108 
4 1,171 559 
2 20 3 

1,422 8.147 14,429 

96 97 75 
6,135 3.166 15,410 

30 29 69 
3.205 3,096 4,512 

39 10 5 

10.766 15,580 34,910 

167 156 152 
104.721 34.296 66,078 

202 224 216 

86.729 2,096 17.602 
47 14 73 

7.225 16,620 13,567 
4 94 35 

93.955 18,716 31,169 
51 108 108 

10.128 10.743 28,260 
154 97 117 
638 4,837 6,650 

13 59 35 
10,766 15,580 34,910 

167 156 152 
104,721 34.296 66,078 

202 224 216 

Trawl CP Grand Total 
15.105 45.041 

16 85 
1.335 2.285 

182 
12,472 113.833 

22 173 
11,5930 

1 IS 
28,912 172.751 

41 291 
98 1.831 

241 
51 24.049 
3 221 

2.414 27,125 
11 125 

10,8130 
0 50 

2,563 63,819 
42015 

236,57031,475 
45 60< 

27,272 133,699 
38 159 

1,640 39,052 
3 132 

28,912 172.751 
41 291 

1,840 50.971 
14 327 

723 12.848 
I 93 

2,563 63.819 
15 420 

31,475 236,570 
45 604 

The groundfish license seclion ofTable 3.26 reports the catch of Pacifu: cod in the SSAI aDd GOA. Both of 
these caleb areas are Ibm divided inlo four Liceose calcgories: a BSAI license only, GOA liccose ooly, 
GOA/BSAllicense, aDd those who did not qualify for any license. In this example. we will focus 00 the ...wl 
vessels thal fisbed the 8SAl and would bold a license for both the B5AI and GOA These are the vessels that 
can move ba::kaodfortb ~tbeBSAlandGOA. The trawl calCher vessels qualilied to fish. both the GOA 
and SSAI under the license program caugltt 26.400 lOOS of the 31.169 ton BSAI total. This gronp of vessels will 
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have the flexibility 10 move inlO the GOA if their Pacific cod allocation is reduced in the BSAl 10 terms of 
number of vessels. 82 OUt 108 vessels qualified for both areas. 1bc calCbet' processor fleet bad 22 out of 41 
vessels qualify for ootb. areas. These vessels caught less man half of the lOtal Pacific cod taken by the caI:CbeT 
processor fleet. 

3.14 Groundfisb Observer Coverage 

Oct request fum the AP in January was 10 ioclude information on the various levels of observer coverage in the 
fiSheries thai: catcb cod. 1bc observer coverage percentage was deIermined by marching records from the 
O>servel NORPAC dalabase 10 =Us in !he NMFS Alaska Region bleod data fur al-sea vessels and Alaska 
Slale fish. Tickets for vesseJs delivering 10 onshore processors. 1bc mlllCb is by vessel and date (week ending 
for at-sea. landing date for onshore). ff aD observer was on a vessel aDy time during a week. mal week. is 
oonsidered obsavcd. aDd the C8ICb. amount in tbe blend or fish ticket daIa is ragged as observed vessel Caleh. A 
ratio calculated 00 the NORPAC data of eateb. amOUDlS in sampled hauls versus NORPAC catch amounts in 
unsamp1ed bauls for a vessellw<d< is placed 00 !he oorrespoodiog bleod or fish liebot ""oed and mulliplied by 
the eau:b. iUJl('Jmts en die blend or fish ticket record to produce the observed baub amounts. 1bc blend and fish. 
ticket caleh amounts are grouped by target/gear and vessel class categories and the percentages calcu.J..ated. 

Be aware of the followiog DOIrS. A fish _ RIlXlld is ioclulled ooIy jf it ddivm:d 10 an _ processor IisterI 
in the blmd da1a. Harvester vessels delivering 10 motbersbips are DOt lepcseuted. only die motbership itself. 
_themall:b__is ksstbanperfcct('l4% -98%), the_observed may be sIigblIy low. 

The target designatioo on the fish lick"'" is calculmd usio8 the same a1goritluo as used by the NMFS Alaska 
Region for the blend. however. a target: is calculated per catcher vessellaoding dare. raIber than per processor 
week. 

Harvest vessel classes are wed in this documeo.t to group similar vessels. Classes like these ~ used in the 
iDOSlrte:al1 versioos oftbe UceDse LimitatioD. and In·sbon:IOff-sbore analyses. The classes in this analysis are 
mono aggregaled !ban those: used in previously. A ccmplete list of the c1..... and their definilions is included 
below: 

v_a- DefinJlial 

Ui Vessels thai: only used IODgliDe gear and did IlOt processes fISh. 

Vessels thai: only used longline gear aod processed fub at-sea. 

vesaet. thaJ. did nOI f11 in any or me other classes. 

vessels that barvested ftsh wilb pots (boih caacber vessels and calCbel' proceuon), but did not use 
lrawl gear a.l aD time. 

Trawl calCbel' vessels gteater than 125' thaI may also use pots. 

Trawl calCbel' vessels 90-125' t:hat: may also use pots. 

Trawl can:ber vessels 58-90' Ibai: may also used longJine and pOl: gear. 

Trawl catcher procc:sson: thai: can processes swimi/filletslH&G. These vessels are geoerally over 
21XJ in length. 

Trawl can:her processors thai ClIO process fillets and H&G. These vessels are generally over 200 in 
leogrh. 

Trawl calCher proce:ssors thai can process H&G. These vessels are y less than 150'. 

LP 

MSC 

PCP 

TNl 

TH2 

1113 
1'1'1 

Tn 

1'1'3 

Table 3.27lisls theeau::b by .....1class and fishery for the years 1992 througb 1995. This data is provided so 
the reader caD. roughly estimate me amouut of catch cha1 was observed or unobserved Because the data wed 10 
caJculaae the percco.t ofobserver coverage and tbe total weight differ sligbtly, they were vcn:ioos ofblend data; 
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any estimated weights should ooly be considered as approximations. Confidential data has been delet<d from 
Table 3.27. as requiJM by law. 

Table 3.27 Catch ofPacific cod Iw Vessel CIass 1992-95
 
r_ 1992 1993 1994 1995
aw 

1H 167 so 122 6
 

78.251 51.750 69.935 75.777 

MSC 
IP 

5.806 2.806 3.011 4.529 
pcp 157 2 4.584 2.722
 

TH2
 
Longline 

5 - - . 
TH3 18 - 0 0 

TI'2 4.484 1.884 2.288 436
 

TP3
 13 182 7662 7.200 10.693
 

102 071 66153 87139 94163
Sub-total 
- - - 498 

MSC 
IP 

9.319 808 840 2,495
 

PCP
 3.632 1.290 7.273 14,TI9 

THII'of - · - 4 

104 - - 748 

TH3 
TH2 

- · 123 259
 

TP3
 627 . .· 
13681 2098 8 ", 18.782
 

1H
 

Sub-total 

- 87 32
· 
I - . 14
 

MSC
 
IP 

12.006 4,591 2.646 2.905 

- - 108 92
 

THI
 

PCP 

1.146 6.593 6.434 6.530 

6.959 17.100 23.890 26,411 

TH3 
Trawl CV TH2 

9.922 12.720 10.261 13.209 
TPI 20 10 80 537
 

TI'2
 · 8 22 355
 
TP:l
 136 22 64 121
 

Sub-toW 3" 190 41045 43S92 50208
 

IP 224 · 162 0 

MSC 124 0 - 851
 

Trawl CP TIll · · 1.065 ­
TPI 20.976 14.044 14.545 19.656 

TI'2 21.737 19.189 14,289 18.469 

TP:l 17 126 24566 26.096 29561
 

Sub-Iotal 60 187 57.799 56.156 68. '37
 

Total 206 129 167095 195124 231690
 

Description: Caleb. of Pacific cod by barve.sting ves&d class. For example in 1995. LP (IoogLine 
caJdJcr/processors) eauglu 75.m mt of PacifIC cod. and 1P3 (lrawl cab:berlproce:ssars tha1 do H&G) 
caught 29.561 mI. 

~: Bleud data for 1992·95. Observer coverage by target fishery and vessel class, SSAL 1992
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Table 318l.ists the observer coverage levels by vessel class for the years 1992-94. Tbe information included in 
this table is me gear dw was used to barveslme ood.me vessel class, the number of Y'C:&liels in that: class. the total 
Dumberof ~ vessels in that clau fished. the total Dumber of weeks vessels in that class were obsa'ved. the 
percent of weeks observed. the percent of cateb. observed. and the percent ofhauls that were observed. 

Table 3.28 Observer CovCra2e in the 1992 SSA! Pacific cod TarClP-t Fisheries bv Gear and Vessel Qass 

Gear 

Vessel 

Class 

.of 

Vessels 

Total WeeksFi_ IOb....-l 
Percent Observed 

Weeks I Cald1 I Hauls 

Longline LP 38 814 667 82<0> 92<0> 76<0> 
pcp 23 125 53 42<0> 76<0> 60% 

TI'2 5 66 66 lOO\l> 100<0> 75% 
TP3 8 169 152 90<0> 95<0> 77<0> 

LH 23 48 2 4<0> 12<0> 9% 

1H2 1 I 0 0<0> 0<0> 0% 
TII3 3 9 1 ll% ll<O> ll<O> 

MSC 19 48 1 2% 2% 2<0> 

PuI PCP 60 348 224 64<0> 84<0> 48<0> 

TP3 5 17 14 82% 95<0> 51% 

1H2 4 11 3 27% 22<0> 19% 
MSC 4 17 8 47<0> 7% 7% 

TrawlCV pcp 1 1 0 0% 0% 0% 

TP2 1 I 1 100% 100% 51% 
1MI Ii 38 37 97% 99% 77% 

1H2 25 85 37 44% 48% 42% 
TII3 19 137 44 32% 37% 28% 
MSC 5 12 3 25% 19% 14% 

Trawl CP 11'1 7 38 36 95% 99% 61% 
TI'2 15 81 79 98", 100'" 55% 
TP3 18 74 66 89% 94", 55% 

MSC 13 2 0% 0% 0% 
NOles: - Onshore targets are caJcuJared pet vew:l (not per processor). 

- Only 98% ortbe Observer records lDarched either the 9leDd or Fish Ticket 
da1a. 1'bererore, lhe proportion shown to be observed may be low. 



Table 328 (coo,.) ObS<%VQ" in !be 1993 BSAI P",ific cod Taroe'F1sileries bv Gear and Vessel Class 

Gear
 
Longlin<
 

Po. 

TrawlCV 

Trawl CP 

Veo'" 
Class 

35 505 419 83% 92% 74% 
pcp 
LP 

8 36 19 53% 79% 52% 

4 25 24 96% 95% 67% 

1l'3 
TP2 

8 85 79 93% 97% 81% 

LH 3 7 0 0% 0% 0% ...... 2 2 0 0% .... 0% 
pcp 19 68 34 50% 67% 55% 

THI 7 28 27 96% 98% 77% 

32 165 64 39% 43% 34%TH2 
23 173 54 31% 36% 30% 

MSC 

TH3 

3 15 3 20% 15% 11% 

TPI 9 42 38 90% 90% 48% 

TP2 14 78 72 92% 97% 64% 

1l'3 22 76 58 76% 86% 58% 

5 0 0% 0% 0%IMSC 

Total Weeks#of Percent Observed 
R_ I Observed Weeks I Carch I !lauIsVe5Sell 

Notes: . Onshore targets lR ca1cu1ahd pet 'Vessel (not pet ptOCe$Sor).
 
. Only 94% of the Observer records mall::bed eitbet the Bleud or Fi.b. TIcket
 
dala. Therefore, we proportion sbO'Vr'D. (0 te observed may be low.
 

Table 328 (coot) D_ in !be 1994 85AI Pacific cod Tar..' FISheries bv Gear and Vessel Class 

Percent ObservedV....I #of Total Weeks 
Weeks I Carch I HaulsVessels Fished I ObservedClassGear 

34 663 502 76% 87% 71%LPLongIin< 
pcp 5 62 47 76% 93% 62% 

2 15 13 87% 92% 65%TP2 
5 91 75 82% 93% 74%11'3 
2 8 I 13% 14% 13%LH 

6 12 0 0% 0% 0%MSC 
34 176 92 52% 57% 46%PCPPOl 

11'3 I 5 3 60% 80% 78% 

MSC 2 2 0 0% 0% 0% 

Trawl r::v THI 11 47 44 94% 95% 77% 

TH2 36 234 177 76% 79% 64% 

no 19 lSI 105 70% 76% 64% 

4 17 2 12% 20% 18%MSC 
Trawl CP MSC 1 I I 100% 100% 59% 

TPI 12 34 28 82% 86% 65% 

8 32 27 84% 96% 60%TP2 
TP1 13 42 31 74% 72% 39% 

Notes: . Onshore targets lUe calClJ.\aled per vessel (DOr per processor). 
. OnJy 94% of the Observer n:cords awchcd either we Blend or Fish Ticket 

da1a. Therefore.lhe proportion shown 10 be observed may be loOk. 

74 



3.15 Catch By Vessel Owner's Stale of Residence 

This secl:ioo will report the caJ.ch of Pacific cod. by vesseJ. owner's state ofresidence. Stares were broken down 
into three groups: Alaska. WubiDgtoo. and Other Stales. These tables an: provided to show which regioos of 
the CXlUlIlIy \WlUld be impaI:t<d by specific aIJocalioos. For txomple. if more cod were alIocarcd to the fixed gear 
pot fleet. staleS whose citiuns own the pot vessels may be considered better off than a state whose fleet did not 
use)X)t gear. 

Year

1995 

S.... of Resideoo: 

Alaska
WasbioglOll

OtherS.....

1994 Alaska 

WaslIingtoo
OtherS....,

1993 Alaska

WaslIingtoo

OlherSwes

1992 Alaska
WashiDgtoo

OtherSwes 

in Alaska.
: Bleod data 1992-95

Table 3.29. Total Tons ofPlK:ific Cod ea.""t in the BS/AI Bv Ve=! Qwnel's S.... of

Grand Total

27.685
127.249 

17.818

20.929

112.119

11.165
18.642

90.307
14.034

24.057

124.662

14.679

Residence. 

• . 
Pot TrawlCV Tt3w1 CP 

18.730 4.753 1.834 2.368 

73.440	 9.664 19.349 24.797 

1785 4,299 9.986 1.748 

16.909 1.783 1.943 294 

69.117 4,554 24.669 13.779 

1.024 1,892 7.619 629 
14,550 421 1.432 2,239 

50.844	 1,273 15.449 22.741 

587 404 12.806 237 

21.640 865 967 585 

78.861 10.851 7.613 27,338 

1.217 1963 11439 60 
Dra:riJllim: This table rq>OllS the metric !ODS of Pacific cod caught in the SSAi by the vessel 
oo.mer's stale ofRSicbvr" as repcm:d. in tbc Fedcnd aDd State vessel permit files. For example 
in 1995. 18.730 mt of cod were harvested with longline gear by vessels who's owner resides 

Table 3.29 irwticates thai: IlX:lSt of the Pacific cod is barvesIed by vessels whose owner lives in WubiDgtoo. This 
males smse beca..selllOSl of tbefm:zer loogline =1, and f:lctDry b'awlers are from WasIliugton. These two 
groups accounted for the largesl sbares ofPacific cod clllebes between 1992-95. 

Tbe lrawl ClIICber vessels barves6ng Pacific cod were geoenilly owned by persoos Uviog ouJSide of Alaska as 
I'cll. Trawl ClIICbervesseis 0_ by!""....... from W&<lIioglOllbad thelllOSl cllleb in 1993-95. In 1992. porsoos 
from. other stares owned the vessels thai: reponed the most Caleb. 

The segmeot. of the fleet thai: has the most )X)tential for growth. the)X)t fleet. an: most often owned by persons 
from WashingtOD, 

3.16 Employmeot 

1nformaIioo 0'1 emplo)m:m by indusIry """" is IimiJed. Data bas beeo collected as part of the Annual OperaIors 
Rq>OI1S in the pa$1. These data were difficult to interpreL Ofteo it W~ not known if the DUmber of employees 
was being reported for the cntUe year or by month. Some forms were submitted with the same Dumber of 
employ= \>OtiD8 eacb IDOOIh...., dxJugb the plalll may DOl bave beeo q>eratiDg. Cooceros over the usefuloes., 
and reliability of the da1a resulted in the data collection efforts being terminated. 



Employment numbers have been reponed for various indusb'y sec~ (Impact Assesvneot Inc.• 1994). The 
number of full time equi.valeor (FI'E) employees in the 1993 facrmy uawl~ fled was reported to be 7:n 1. The 
factory longliDer fIeel reported to have about 16 employees 00 1111 average 115 foot vessel. If tbere were 40 
vessels in this fleet. tbal would equal 640 employees. The average TII2 vessel was reponed to have four crew 
members. A shore plant in the BeriDg SealAieUliao Islands cao have a wm force between 380 and 600 
individuals during peak processing limes. These times would be during The pollock A season wben the plant is 
processiog pollock. C. opilio crab, aod cod. 

The numbers rqotod by Impact Asscsmx:ml. Inc. arc for all groundfisb species. We C3DDOI. divide employment 
belweeo various species. Rr example. ...e do not !mow bow many employees were depending on Pacific cod for 
their job. This is especially true for the factory trawler fleet and SIun: Plants. The factory trawlers. especially 
TPI vessels. ~Iy mainly 00 pollock. Shore plants are also diversified in terms of the kinds of fIsh they utilize. 
These plants often process pollock. other grOIIIIdfish species. cnb. lIDd saImoo in additioo of Paoific cod. 
Ilccallse factory IlJ!I8Iincrs primarily target cod. it could be lISSUIl1cd IhaI Iboy depend bcavily 00 cod for 
employment. 'Ibis assumption cannot necessarily be made for SIun: PlaolS and the trawl fleet. 

3.17 CDnsideraIioo of CoounUDity. Borough. aod Sl8lC Taxes Rc1arcd Cod FIShing ActiVity 

At !be January Council mcc<ing. <DO of !be issues i_cd for COlISidentioo by !be CouDcil w'"' that of tax 
implicaliCllS to the state. borougbs. and individual communities ofa reallocation of me cod resource. The Stale 
of Alaska imposes. fisbcries BusiDcs.s Tax (raw fisb tax) 00 all businesses whidl pun:IJasc aod process fish 
in the stare. Tues are assessed on The ex-vessel value of fish. including the acmal price paid as well as any 
boouses (I ocbcr forms of paymeor. to fislatJal. The tax rates vary from 3% for oosbore processor. to 4.5% for 
salmoo caDDICric:s. to 5% for floaling proc:essors. These taxes are then distributed dtpcodiDg on the status of the 
borough/community in wbicb the procc:ssiDg occurs; lbougb there are variBlions depending on borougb/ 
commlDlity starus, The system basically shares these revenues betweeo the municipality/city ~ the landings 
WetC made. the borougb whel< !be landing, were made. and !be ..... Gcneral Fund. 

Appendix I to this doouJY!nt contains a guide to the fisheries business tax which describes the coIlectioo aDd 
distributioo. process in detail. for this aDd other applicable taxes. This appendix also COGL1ios a S1lrnmary of me 
1995 fish: rues for cacb borwgb. municipality. and city in the Sl8le of Alaska. Included in this summary is the 
recently implemomc::d Fisbery Resource Laoding Tu. which coDbibuted an addirional S2.9 millioo to the Stale'S 

coffers in FY95. 1"beResource I ,aocJinl Tax is curreml.y in litigation aDd rues collected are therefore being held 
in esaow pa:diog the oulcOme of thallitigalioa. 1"be raw fish tax genended. a tow of S18.6 millioo stalCwide 
in 1995. As would be expected. the major beneficiaries of this S18.6 millioo were the major fish processing 
pons. lIDd include !be following: 

A!e.JniM!ii ~ Borough . $ 12 millioo 
Bristol Bay BorougJz ­ $ 2.7 million 
Keoai PeIlinsuLa Borough­ $ 0.9 million 
Kodiak Islaod Borough ­ $ 1.0 millioo 
Lake aod Peoinsul. Borough ­ $ 0.95 otiilion 
Sitka­ $ 0.7 millioo 
Kodiak ­ $ 0.65 otiilioo 
King Cove­ $ 0.5 millioo 
Pctctsburg ­ $ 0.83 otiilioo 
Sl Pall! ­ $ 2.5 million 
Unalaska ­ $ 2.2 million 

The city ofUnaIaska (DuIcb _l also received !be grealest sban: (87%) of !be loLa! Resource Landings Tax 
for an additional $ 2.5 million. 
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These taxes n:prcseo.t a coosidcnble source of income aad support for the commUDities and boroughs involved 
in the fisheries off A.Iask:a. Adeorai}ed analysis ofthe impliCaliODS of die rod aUocaOOn alternatives is beyond the 
scope of this study. SlICb an analysis would eotai.I breaking om Pacific rod deliveries by each of the ~ 

processiog plllDlS. estimating apri:e lUX1 subsc:queot. tax revenue., and further prorating the resulting tax reveoues 
amoog the various IxxaJ8bs, muDicipalilies, ..d cities within which _ pi...._. This would lheo Deed 
to he ~ to whal mighI oa:ur'- each of the al/tx:arim__heins coosidcred. Wba1 mighl occur 
under each of the a1temati.\'e8 would be a complex predictive eu:tCise in itself, oc:cess:itating assumptions 
regarding where eacb gear type DJighl: make irs deliveries. For example, fixed gear dcliYeri.es ofPaci1ic cod may 
rqJR:SeIll a much Ilq:rshareofOYmlIICIlShaccoddcliveries in die GOA than in the BSAI. Further. the relative 
importaooe offixed gear VS 1I1lwI gear deliveries will vary between individual processing plaPts. Some of these 
assumptiClDS would be obvious to allocation alternatives in questioo. while others will be less obvious. 

10 most cases. Pacific cod ~preseots a relatively small podion of the tow tax revcoues generaled. when tak:eo 
into consideratioo. wilb. other fish procc:ssed such as pollock and salmoa. As aD. eumplc; of the tax ~venues 

attributable to Pacific cod processing. let us assume a 10% change (either up or down) in the amount of cOO 
processed onshore. withoul regard to where it would he proc'SSed and which borough would heoefit (Illi. is 
pa<lUIated as a hallpart ~which oouId occur with some of the p=eotage spIi.. being caosidered). With 
aTAC of 270.000 mlto"'"wilh, and asouming aprice of 18 ..... por potmd, die change in J<VemJeS geoeraI<d 
coold he OIl the Oldrrof$320.000 (270.000 X 10% X 2.205 X .18 X .03 = $321.489). HoweYet.lbe Resoun:e 
I andjngs Tax DCifd above, wbic:b i'ii applied to ofIsbgre caught and processed fish al a similar raIe of 3%. would 
represent an offset to the change in raw fish tax fe\ICIlUCS fn:m the example above. The Dd: effect in this case 
would he zero. ovmIJ. though the speciIic localion (canmuni'Y or borough) of the laJl heoefi.. may chaDge 
depeodiog on the aIlocalion aItemalivechosen.ltis ..ticipllled thai the detailed infortnaliOll in AppoDdix m. 
coupled with the analytical results for the various aJternatives in Chapter 5. will allow the reviewer to make 
histber own inferences as to lb.e potential. incremeD1al tax implicaJioos of a change in the aliocatiODS of BSAJ 
Pacific cod. 

3.18 Summary 

This section will provide a brief summary of the information provided in Cbapter 3. It will recap the closures 
in the 1994 and 1995 di=ted cod fisheries. and discuss why those closures occurred. Halibut mortality has 
canseda redislribUlilllloftheTACin bcJllJ 1994 and 1995. This rediSlribution win he SUIl1tIIllriud. Annual cod 
harvests will tIJ:D he giYm. This will _ bcJllJ cod taken in the di=ted cod fishery and cod taken as bycalCh 
in other targets. ReteDtion raJeS in the cod fisheries will be Iisred next The a summary of cOO markets will be 
pfl"$'Dlc':d FiDally. a discussioo: oftbc ood pot fleet's ability to barvest additional TAC will cooclude this section. 

The time lines of the 1995 direaed Pacific rod fisheries were as foUows. The cod book aDd line fisbeJy was 
closed May 7. 1995 due to halibut mortality. au Septemher I. the fishery reopened. The fishery then closed 
again on Ocmher 16-. they had IwvesIed their ponion of the TAe. The fixed gear fishery r=ained closed 
umil_ 17.-. the NMFS Re8illIlaI DirecUJr reaIlocan:d 10.000 tons ofcod from the trawl fleet to the 
fixed gear fishery. The hook and liDe 1leet was IheD closed for die last time on Dc=ober 11. because they 
.-their _ ootality cap. Wheo the seasoo ended. the hook and liDe vessels had eaughl almost 94,000 
lOOS ofcod. Pot vessels fished cod uutil the fixed gearTAC was taken on October 16. The trawl portioo of the 
Paci1ic cod TAC opened on ISlDJary 20. and was closed on April 24. The fishery was closed because the trawl 
fl"'" had reached their halibut ootality cap. The fishery reopened for four days beginning October 25. when lbe 
~maining 100 tons ofhalibut monality was made available to the trawl fisbery. 

In 1994, the PaciIic cod 1I1lwl f1ecl was closed on May 7. because of balibut mortality. au AUguslI8. 1994. the 
NMFS Regilllla1 Direaor ""J!ocated 8.000 metric tons of unused Pacific cod from the 1I1lwl TAC to fixed gear. 
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Because halibut mortality plays an imponanr. role in closing directed Pacific cod fisheries. it is a focal point in 
this analysis. The 1992 through 1995 """ are reported in section 3.2.5 by INgOt fishery. The 1995 balibut 
mortality in the Pacific rod fisberir> "'" 799 toos in the rod _ aDd line fishery. 10 taos in cod pot fiobery, 788 
tons in lire cod trawl calCber vessel fisbeJy, aDd 553 tODS in tbe cod trawl catcher processor fishery. 

Table 329 prtMdes a SIIIlIlDlII)'ofthe _ presented caclier in this chaplcr. The first section oflbe table 
reports the total caICh of Pacific cod by gear group for the years 1992-95. Harvests of cod in target aDd non­
target cod are iaclOOcd in this section. Total catch has iocreascd for every gear type bc:tweeo 1993·95, except 
for the trawl caJcher processor fleet in 1994. This reflects the increases in TACs over recentye.an;. 

The second section of tbe table reports tbe amount of cod that was retained. The first column in this section is 
the mebic tons of retained cod. Cod retention has increased from 130,246 mt in 1993 to 190,nS mt in 1995. 
The second column shows tbc pc:rceo1 ofall harvested cod that was plained The tbird column reports the cod 
_ in the cod target fisheries. and the fowtb column is the ..rained cod cangbl in oon-cod target fisheries. 
MOIO rod is _wbc1 it is congbt in cod target fisheries. In 1995.93.97% ofcod ta1<en was ..Wned. That 
same year. ooly 48.61 % of the cod taken in ooo-<od targelS (as byeateb) was retained. This trend is consistent 
across all yean. 

Because the percent ofcod retained varies between target aDd non-target fisheries, it is imponaot to mmcmbe:r 
how NMFS manages these fisheries in-season. To avoid going over the TAC. NMf'S takes bycalCh needs iDto 
acaJIIIIlat the SWl of the fisbing season. The cod TAC mions the expected bycatcb cod _ in otbes wget 
fisheries is tben made available to the various cod target fisberies. Since trawl vessels have more cod byc3lCb 
in ctbcrtargcr. fisbe:ries than fixed gear vessels. we will use ttawl gear as aD example. AssuIne thall00.lXXl mt 
ofoed are alIocat<d to ..w1_. and NMF'S projects that 30.000 10I of cod are needed as bycatcb in otbes target 
fisheries Ibrougbout the year. Tbereforo. 70.000 mt are available to the cod target fisheries. Ifonly 50.000 mt 
of cod wen: allocated to trawl gear. then 30,(0) mt would be set aside for bycateh needs and 2Q,(O) mt wouJd 
be available to the cod target fisberies. Because of the difl"eteaees in retentioo. rates, it is likely that a higher 
perc::e:or:age ofcod will be retained by trawlers in the first example. The.se examples do not take into a:couot the 
IRIlU prognm1 tbc CouP::il is cwrendy coosidering. This program would iDaease retention rates of cod in both 
dIe target and noo4 target fisheries. 

The third sectioo of tbe table reports total cod discards. The ge:neral trend has beeD an i.Dcrease in the amount 
of cod discarded. Cod discards have almost doubled betweeo 1992 (24.034 ml) and 1995 (40.965 mI). 

Total balibulmonalityis Iisto:1 in tbeoex.t sectioo. In 1995,2,149 IDl ofhalibut mortality occuntd in the directed 
oed tisberies. Halibul monality caps closed dowo both the trawl and longline BeelS in 1995 before they could 
batvest all of the TAC available. 

Total crab byl:atcb in rod _ tislaies are shown in the next section. The lIUJDber of crab byeaught are listed. 
Increases in the nmnber of byeongbt crab were reported in 1995. Increased participation of the pol fleet in the 
cod fisI:ay lW'X'Omts for some of bigber crab byeatch. Pot vessels bad higbee bycateh m1eS of C. opilio aDd red 
king crab than any of the other gear groups. 

The final scctioo. of this table is gross revenue. This is an estimate of the ex-processor revenues generated by cod. 
Gross revenues inaeased each year between 1993 and 1995. 
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Table 3.29 S of Pai:ific cod _b. Rel<ntion. Bvcalch and Gross Revenue for the vears 1992-95 

Total Pacific Cod Catch (mt\ 

YOM , Po< Trawlrv TrawlCP 
1995 94.163 18.782 50.208 68,537 

1994 87.139 8,236 43.592 56.156 
1993 66.153 2.098 41.045 57.799 
1992 102.071 13681 30.190 60.187 

Table 3.29 (Coot.) 

Tolal Cod % of Cod % ofI:arm % of Non-Tuae' 

RetaiDed Cod RetaiDed Cod RetaiDed 
190,725 82.32'1> 93.97'1> 48.61 % 

162,084 83.07'1> 94.11 % 51.80'1> 

130.246 77.95'1> 90.89'1> 41.88'%0 
182.095 88.34'1> 96.74'1> 56.21 'I> 

Total Co::l Haliblll I Total Crab B • of AnDnals) Oross Revenue 

Year Mona1i C. bairdi I C.oDiIio I RedKm. '$ Million)
 
1995
 

Discarded'mtl 
2,149 $ 143.46 

1994 
40.965 330.174 273.794 6,174 

33.040 2,296 190,141 167.855 1.976 $ 119.33 

1993 36,849 239.959 331.505 1.7641.586 $ 100.87 
1992 24034 2.621 461 740 327,266 13.663 $ 152.63 

I Total. discards of cod in both cod Target and NOD-Target fisheries. 
, Monality and bycllIl:h are fn:m tbe cod Targer fisheries oaly. 
, Gross reveoue is based on cod c...obl in thecnd Tar- fi.h.n,. 

Cod are sold in _en! prodlI1_ in IIllm)' oountries. Fillets are mainly sold in tbe U.S. Roe. milL sall end, 
and wbole cnd an: expottA:d. H&G cod have importanl markm in Asia, Europe. and North America. These 
diff...... _ SU§Sl that ignoring benefits beYond primary proceosing tends 10 inttodu<:e a bias Ibat favOlli 
die f=z.er Ionglinen. 

Tbe POl gear vessels reported 18.716 IOns ofcod cateb in Iheir 1995 latgellisbety. If balihul mol1lllity caps 
COJ'ttinue to close !he IDJt aDd line and trawl ax1 fisbe:ries. pot vessels will be allowed to caJCb the remaining cod 
TAC. We 00 001 know tbe baMsling capacity of tbe pol cod fleet. However. current levels ofcatch in 1996 are 
""",50% abeadofIhooerq><n:din 1995 (see section 3.1.1). Assuming that increase for tbe eotiJe year tbe pol 
fkU will catch about 28.700 mlofcod in 1996. Even at Ibesceateh levels it is unlikely that tbe pol fleet could 
harvest all of the TAC available to them under some allocatioo scenarios. 
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4.0	 METHODOLOGIES FOR THIS ANALYSIS 

4.1	 Introduction 

Before deSl.:ribing the specifics of the model which is used in this analysis. it is useful to discl1,,';; the context in 
which this mo:Iel is being employed. When the initial draft of this analysis was reviewed hy the Council. and the 
Council's Scientific and StatiSlical Committee (SSe) and Advisory Panel (AP) in April 1996, considerable 
concern was expressed, particularly by the sse. regarding the Linear Programming (LP) model used in that 
analysis. The sse felt that is was inappropriate to cast thal rnooel as the cenrerpiece of the analysis due to 
concerns about LP models in generaJ and concerns over its structure and specification. For example. the LP 
model was largely driven 10 optimize gross revenue, which has been consistently identified as a plor indicator 
of allocational choices. and further. caused that original model to operale in a manner inconsistent with lhe 
realities of the fl..<:heries. Other concerns included data defiden.::ies and the model's dependence on halihut bycatch 
rates to predict overall catch of Pacific cod, and halibut bycatch, by indusl1y sectors. The sse noted that a 
"qualitative" analysis would be ..:Jequate for a simple rollover of the existing split, and that quantitative 
assessmenl.'i of net benefits would likely be impossible. 

While it is true that a quantitative analysis of net benefil.'i is not part of lhis analysis, and is not possible given 
current cost daJa limitations, there are Quantitative projectiol1S which can be made from a mathematical model 
which will be useful in making qlUJlitative judgements of tile various alternatives under consideration. For 
example. the relative catch rates of cod, discard rares of cod in targel.'i and non-target.., and bycatch rates of 
prohibited species are quantifiable (based on previous years' fisheries data) and can be used to projecl resuJting 
disaibtnions ofcatch and bycatch among the various indusl1y set..-tors which will be affected by this amenc1ment. 
More qualitaiive judgements can then be made ha.~ on the quantitative information provided hy a mathematical 
model which makes sucl1 projections for the various alternatives being considered. A purely qualitative 
assessment would require the analyst to make judgements regarding potential outcomes hasetl on es..c;entially lhe 
.same qu.antitative information which is fed into the model; i.e.. knowledge of catch rales. bycatch rate.s. anll 
constraints such as TAC cei.lings or PSC caps for the various indusl1y sectors. However. those ~ of 
:L."Sessments woukI not C'Ilabledi.c;crete projel..1ions. but only ranges which would provide little or no differentiation 
among the alternatives. 

Although some of the tlata limitations noted earlier cannot be oven:ome at this time, we do have very gcod 
informalion on many of the variables noted above.. For that rea.'i",on, a model bas been developed which cakuJates 
projected outcomes ofeach alternative, for a variety of issues identified by the industry and the COWlcil as critical 
[0 the decision making process. These include projections, overall and for each sector, of lOla/ coo catch, cod 
catch in hath wget and non-target fisheries. discards of cod in hath target and non-target fisheries. bycar:ch of 
prohibited species, and gross TeVC'IlUCS from the fisheries. IT the alternatives were limited to only a gear allocation 
between fixed and !rawl gear, such calculations would be greatly simplified, and may not be all thaI ne<..-es.."<lIy 
(in other wortls, a purely qualitative a.."t.<;essment would prohably proville reliable results). However. lhe further 
suballocations of the !rawl apportionment between catcher vessels and caicher/processors add another, 
complkaling layer to such an a..~sment TIlis is due, for example. to llifferenlial byc-aICh and discard rates 
between these two sectors. and to the differential amounts each takes as wget vs non-targets. TIlese nuances 
preclUde qualitative judgements without some supporting quantitative calculaiion.~. 

Because of the varinus concerns expressed with regard to the original LP model, that model has been 
scrapped and is not relevant to the present analysis. A new mo&!l ha.1li been developed and is detailed in 
the subsequent discussion'i. This model differs from the original in sevE"rdl key ..reas. including the 
following: 

I.	 TIle present mexfel no longer uses gross revenue as the "maximarnr- - it calculates gross revenues for each 
alternative but is not driven by gross revenues. 
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2.	 The new mc:d:l also incorpora1es a set ratio of CV catch ra1es lO CP ca1ch rales within the trawl sector. 
wbic:b. furtbc:r reduces its reJiaDre OD gross revenue and makes its opera1ion consistent with actual fisheries 
observances. 

3.	 Sensitivity analysis is offered which illustrates the imp:ntanee. and variability of results. of differential 
halibut bj<:aldl = The model still reJj", on bycatch rues - potential varialioo. in those rates will affect 
outcomes. but such differeoces are a function of die fishery, not of the model. 

4.	 Total end eatcheo in 0Iher grouodfish fi.heri", (otbeT Ihso midwarer poUock) ""fixed, which provides an 
estima1e of byeateh needs of cod by these fisbc:ries. therefore enabling reasonable estimates of cod 
remai.ning for larget fisheries. 

5.	 MOOd nms are dcYdoped whiehdo rerogDize !he limilalions on hsrvcsting capacity of !he pot gear sector 
(other gear types lin' limiled only by TAC or PSC COIlStl1linIS). These modeIruos wm: developed 10 
ascertain the poICDtiaJ maximum PSC carcbes for ilIUSlrative purposes. OIber model I'UDS sliU slDw 
"excess" cod a;:cruing 10 the pot sector. The ability of that sector to tab: thll extra fish is the subject of 
a separare discussioo. 

6.	 fssemia1ly, r.his model is a deterministic model ~ it i:i: a cooveoie:ot tool for calcuiaIiDg a variety of necesvy 
mathematical equalions. utilizing a oecessary minimwn of assumptions regarding the prosecution of the 
fisheries. 

The use of this model allows !he aDa1ysts 10 quaotify thal information which is "",fully quantifiable, and which 
is nerrssary b makiDg reasooable;.''''''$ rrgaRIing the merilS of Ibc various alternatives. Additiooally, the 
modcI p-.a::s SOIDC importlutt """"'" imuitive findi,,&, which \MlllId ochcrwise have beeo overlonked, but upon 
closer examination do make sense. 

4.2	 The New Mode1 

The oew model asstJme8 coostaot catches in .... bottom poUock and flalfish fisheri",. and th=fo,., unvarying 
bycalch of Pscific cod. Wi!b some additional simplifyiog sssumptioos discuss<d below. catches of .... target 
Pscific cod fishorics caD be _1IIId<r eldIahmIaIive. The model uses • system ofsimultaoeoDS equations 
aDd ooostt'aints in Ibc form of inequalities to project OUIOODles oftbe various alternative aIlocaIions for a &Wa 
set: ofawllJl,llims. Fishery specific assumptions are fully developed in the oext sectioo. This will be followed 
by a discussioo ofmare general assumptions imbedded in the model; Fmally, we specify the model and outline 
its use in projecting outcomes. 

4.2.1 Fishery Specific Assumptions 

This sectioo develops aDd specifies fisbery specific assumptions mcd in the model lO project larget fishery 
ca1Cbes under each of the alternatives. 

Tar-act Esheries Included in Model 

The model includes cnIy trawl and fixed gear Pacific cod fisberies aDd those target fisheries which have 
'igoifk"ml'ldic end byeatch !llsIOricaI caIdlcs pr=>1ed in Chapter 3. sIlow thal ouly .... poUock and fladish 
fisheries in !he 8SAI have sigoilicaor bycatcb of Pacifie cod. Th=fore. all other fisberi'" .... excluded from 
fwther cons.idention. Eleven target fisheries are included (Table 4.1). 
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Table 41. FISheries Included in the Model 

2) Trawl CP 3 4,pot 

6) Offshore bottom 71lnshore midw..... 81 Offshon: midWlllU 

10) Rock sole 11\ Other II adlead sole 

P:lcifi.c Cod 
Fisheries 1\T"'wICV 

5) Inshore bottom 

91 Yellowfln ",Ie 

Pollock 
Fisheries 
flatfISh Trawl 
Fisheries 

TAO. and Haljbut PSC Cap 

The 1OOdeI .... TACs and IhIibnt PSC mortality caps as set for 1996. as standard assumptions, but also is run 
llSing TACs adjusted by CDQs whicb reduce non-pollock TACs and halibut PSC caps by 1.5% (Table 4.2). 

Table 4.2 Assumed TACs and Halibut PSC {'~~ for Each Year in the Model 
Halibot PSC MO<laIity Csp
 

ishooy
 

Total Allowable Carch 

TACwl CDQs PSC Cap. IPSC Caps wlCDQsTAC 

270.000 249.750 Not Applicable 

NOQ~Jig Apportionmeot ar: 98CJ> 

acitic Cod: All Gears 
Not AppliCAble264.600 244.155 

. F=l ac... ApportiOllUlClll To be determined Not Applicable 

LoagliPc Apportiooment 800 I 740Not Applicable 

UoconstniDed 

Trawl Apportiooment 

Pot Apporli_ Not Applicable 

1,685 I 1,.559To be determined 
Calchcr Vessel Apportioomeot To be delermiDed. To be deccrmined 
c-.r Processor__ 

To be deteqniDed 

(Pollock (TAC less current CDQ Allocation) 

To be delmDiDed 

NO( Applicable 

Inshore Pollock 

1.100.750 1,100.750 

385,263 385,263 Not Applicable 

715,488 715.488 Not Applicable 

All Bottom Pollock Targets (joimly with 

Offshore PoUock 

Not Applicable 430 398
Alb mackcrcI and other 8JOll'IdflsIt) 

Not ApplicableAll Midwarer Pollock TargetS Unconstrained 

Yellowfin Sole 200,000 820 759t85.000 

RockSolc 70.000 64.750 
730 675

Iorher Flatfish &. Flathead Sole 60.12565.000 

Jill CatcbcsofPacjtic COO Arc Upaffected 

Bcca"", 2% is set aside fur jig vessels UDder all a1ternalives. the jig lisbery is left 0Ul of the model. Table 4.3 
sbo"" the jig eau:b _ tIIlder the 1996 TAC and with CDQs =vcd. The jig fleet bas 00 ba1ibUl PSC esp. 

Table 4.3 lie Aooortionmcots 
Total Allowable Cau:h 

"""ilie Cod: AU Gears 

TAC 

270.000 

TACwtCDQs 

249,150 

Jig Gear Apportionment at 2% 5.400 4.995 
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Each Gear Group Has the Catch Capacity to Harvest Its FuJI APJR1iopmcpt 

The model assumes that each gear group bas the Ialcnt harvesting capacity to calCh wb.arever amount is 
appmiaxd to it This assump<ion is specifically iDchKled because the aIIocolion 51ternolives could iII=&oe the 
apponionmeDIS to levels previously unsltsjned by any given sector. This is particularly true of the pot gear 
groop where harvests ha\IC not exceeded ZO.OCXl mt in the pasL It appears. however. that the pot cau;::b in 1996 
will exceed 20,000 Int. and thai: additional pot: vessels may enter the Pacific cod fishery due to the downmm in 
crab stocks. The nmificatioQS of this assumption will be discussed in Chapter 5. 

Iosra-Wn ReaJlocatjon of Pa;jfic Cod 

The model ......... tb.aI NMFS wiU resI1OCall: Pacific cod once a gear group lakes its halibut bycaJclJ mortality 
cap. Thus. if the trawl fishery reacbes its PSC before catching its allotted amount of Pacific cod. NMFS will 
reallocate uoused Pacific cod to the fixed gear sector. after acCOUOling for the cod oeceosary as I>ycatch for 
remaining trawl fisberies. i.e.. yeUowfio sole, poUock. CIe. Within the fixed gear sector. loogliners likely wiU 
reacb their baIiIM PSC cap. in wbidl case they would be shot down. lIDwevee. giv.., tba1 the bycaJclJ ofhalibut 
by the pot gear group does IXJl accrue to soy halibut PSC cap. fixed gear as a wbole wiU never be shul down 
because of baIibut b)C3lCh. Therefore. any reaJJocation that might occur will always favor the fixed gear sector. 
In no case. under current regulatioos. will there be cause to reallocate Pacific cod from the fixed gear sector to 
!he trawl gear sector. NMFS may cbange regulatioos in the future to allow reallocarion of Pacific cod to a given 
sa:tor ifit "IJPOlI'S tba1 the other sector wiU OOIbarvest their apponioomeIll due to the lack ofbarvest capacity. 
That possibility has IXJl be<D added into the model. in fact the previous assumption precludes irs necessity. 

Bycatcb gfPacjfjc Cod in Other Trawl TaJ:¥et Bsbr;riq 

The model assumes that the trawl byeatcll ofPacific cod in all DOG-Pacific cod fisheries (with the exception of 
bycatch of Pacific cod in the midw_ poUock fisheries) is fixed at a pocdeIermined level. This primary 
assumption is based on four secondary assumptions: 

I)	 NMFS will continue to close target fisheries with TAC mnaining to allow fur byeateh in other target 
fisheries. For the D'awl sector. this means tbat the P. cod target fisberies Vti.lI be closed prior to the 
auaiJ1J1'lf!l' of the total traWt appcwtionmcml to allow for the cODSidel3ble bycatch of P. cod in the yel10wfin 
sole and pollock target fisberies. 

2)	 The yeIIowfin sole, rock sole. sod'*' flatfish fisheries wiU acbieve their halibut PSC caps (see Table 42 
above). _. bycarch monaIity rates of hslibut sod byclllCh sod discard rates ofPacific cod in each of 
these fisb.eries will be the same as in 1995. 

3)	 The rllIio of bottom pol1od< _ fisberies to the lotJlI poUock carch. in both inshore sod offshore sector.;. 
wiUbetbesame .. in 1995. Further. halibul bycaJclJ mortality 11lIeS. sod rates of bycarch sod discards of 
Pacific cod in each of the bottom pollock fisheries will be the same as in 1995. 

4)	 Otbc:r gnJ'm1fisb trawl targets not diSClIssOO above do not take signifieD bycatehes of PlEific cod and are 
left out oftht model. In other wcrds. v.e assume Ibese fisbcrir:s will tlave no implEt on the catch ofPlEmc 
coo. 

Given the assumptions above. the mOOeI assumes cmstanr under all altemalivcs. the target catcbes. a:>d bycateb. 
cod discards, sod halibut mortslities in the five fislJeries shown in Table 4.4. As shown. 12,876 lOt of Pacific 
cOO. ..wI be tab::D by trawl CV in the five non-targct fisheries. Trawl CPs are assumed 10 catch 32.069 mt in the 
same fisberies. These calCbes. plm; the QOD~ catch of Pacific cod in the midwateI' pollock fisheries. will 
reduce the amouot of target PlEmc cod available to trawlers. 

Table 4.4 aJso shows the bycatdl of pollock in die yeUowfin sole. rock sole, and other flatfish fisheries. The 
b)\:ateb of polkd: in these fisberies is an impc:nant panmeter in the model because it belps dete:rmine bow much 
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pollock will be available in !be midwaI<r pollock targl:t fisheries. Since !he midwaIel' poUock fislJery also eau:hes 
significant amounts ofPacific cod. die amount of p:>llock in die midwalel' wget fisheries helps determine bow 
IlllJ:b hwl Pa:ific cod may be taken. The bycateh of Pacific cod in the pollock midWaler fisberies is discussed 
in dle following sectioo. To simullle NMFS _~ lbe model will dodL<:t tI>ese byCalCh amoUlllS first. 
before allowing target cau:bes by the trawl seeton 10 occur. 

Table 4.4 Assumed Calches of Non-Pacific COO T""''' Fisheries Based on 1995
 
P>ojected
 Projected PoUock Projected Trawl 

Target Catch BycaIeh & Di<cards 
P>ojected FCOD 

Cal<h&B_ch Halibut B)'ClUch 

!Target FIshery M«tlilityAll Trawls Trnwl CP Inshore OffsboteTra~1 

Inshore Bottom PoUock
 
Targer Calm (mt) 46.044
 46.044 

BycaIeh (m!) 137 
By<atch Rate 

8.857 4 
2.9719.24% 0.Ot9 

1,867P. cod DUcattIs (m!) 
4.05'1> 0.00" 

lOffshore Bottom Pollock 
T..... Catch (mt) 90.106 

P. cod .RMd 

90.10 
BycaIeh (mt) 229 

By<atch RlIb 
731 7.354 

2.540.81% 8.169 
570 5.90<P. cod Discards (mt) 

P. rod D;acard .~. O.63~ 6.55"
 
Rock sole
 

Target Catch (mt) 26,179
 

By<atch (mt)
 400 7,823 840 5.91 588 
1.53% 29.889 321% 22.609 22.47BycaIeh'" 

P. cod Discards (mt) 174 4.33 
O."~ 1< 55"P. cod D;...m Rate 

Yellowfin sole 
Target Cal<h (m,) 138.573
 

By<atch (mt)
 2.887 15.722 2,661 33,42- 820 
BycalCb Rat, 2.08% 11.359 0.02% 0249 H 

628 7.54P. cod DiscardJ (mt) 
P. cnA D;acard D. n45~ <.44" 

Other Radish 
Target Catcb (mt) 5236 

BycaIeh (mt) . 1,166 72 1.91' 142 
. 22.2~ 1.38% 36.55~ 27.07Bycall:b'" 

P. cod DlIconIa (mI) 0
 
P.rod .
 n.""", 11.54" 

TOTAL 
Ita! 

I 876 3206 49617 131.3 1,91 

/Not..: 
I) Cod bycarch & discard l'3I:es Ieplesea[ the cah of P. cod per rOD of the wger flSb£ry and am assumed 10 equal 1995 

raIe$. ThiJ infonnarioo is from the 1995 blend data sel. 

2) Halibul bycaICh mortality l'3I:es m set at 1995 r.ues and sbow KG of mortality per ton of UU'ge1 fishery calCh. 
3) For the three fladish fishtties wger caech was assumed to be limited by halibut bycattb and therefore me total 

balibul raortallty in those fISheries equals the 19% PSC cap set by the CoUDcil.
 
) Total Pollock 80nan trawl caIdx:s were set using the raDO of bottom pollock wgeu to the all poUock carcb.es in
 

1995. 
5) The ratio ofinshore and offshore bollom pollock wget carches were set equal to their ratio in 1995. i.e., 0.511 to 1. 
6) Eac.h tatgef f1Sllety above ha5 a set: level of byaIch of each of me Olber target species. These bycalCh levels are 5e1 

based on 1995 n1~ which we have not shown here. 
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PmponionaJ Catches ofTrawJ CV and Trawl CP in the Pacific Cod I3(ICt fisheries 

The mode] asslJlDl".$ IhaJ: lbc ratio of target Pacific cod calCh by trawl cateber vessels to tb81 of trawl eatt:her 
processors will he ccnstant up to the point where oae is coostrained by its Pacific cod allocation. In 1995, the 
ratio ofThlwl CP _carcbes to Trawl CV targe' carches throuib April 22 was 0.9663 to 1.000. After April 
22, trawl target ca!Cbes ..... limited because of the ..wi balibul PSC mortality cap. Figures 3.3 awl 3.4 in 
01apl<l' 3 ooofirm this ~ The model will assume th8l for every 1.000 tons of carcb made by the ..wI 
calcber vessels in the Pacific ad target 6sbc:ry there will be 966.3 lODS of target Pacific cod ca1Ch by calCher 
pnxx:sson. Once eitkr group reaches its apportionment, then the catch of the otbcr will DO( be limited by this 
ralio. 

The Mp:jmmn Targr.t Catch of Pacific COO by Trawlers Is IJrnited by Noo=ta[&Ct lb:fMat<;b of Pacific Ox! 

Table 4.4 sbowed the amounts of Pacific cod which will be assumed to be c;wgbt lD the five aon-target trawl 
fisheries the IIIOdd holds as constanL Combining these calCbes with the Altcmatives wxIer consideration. we 
cao detamiDe the amount ofPacific cod remaiDing for target fisbiDg in the "wi sector. This is done in Table 
45 below. The tim set of colUJIlDS specifics the alternative under considcnilioo. the tr8WJ/fixcd split and the 
cau::ber pnx:essor/eafCber vessel split The second set of columns caJcu.ltues the amount of total tnrwl eatcb 
(target awl lIOD-target) eacb alternative wOll1d allow. The third." ofcolumns (taken from Table 4.4) lists the 
predde_ amo,,,, of bycalCb ofPacific cod which is assumed to occur in the JlIIIfub aod bottom polloclt 
_ fismies. The bycaldl ofPacific cod In the midw_ pol1od< target liabcrica is aboc_ awl will 

be 0'''''''"'' within the model, nther thaD assumed. The tiDal set of coboo.. sublracta the predetermined 000­
largel eau:h of Pacific cod from Ihe trawl apportionmrms unda' e.::h altemative (with minor J'OUDding errors). 
This is the lIWlm... po<eutial ..wl caD:b allowed for eatl:bet ve=ls aDd caD:ber IJ'OOC&'O'S. 



Table 4.5 Pacific Cod Catch RemainiDg for Target Fishing in the Trawl Sector After Accounting for 
PredelenDined BvcalCh ofPacilic Cod in Non-laNe< Fisheries 

Muimum I"a:ific Cod Caleb 
ApponiODlDCllt Under Eacb Altemarive 

TRW;"'" fCP"",, I .....wlCV .....wlCP AI'" ve 
Altema1ive IA No Split 264.400 

145.800Alternative 2A 540/44 (nooe) 
Alternative 28 54/44 (60/40) 58.320 87.480 
Alternative 2C 54/44 (40/60) 87.480 58.320 
Alternative 20 54/44 (55145) 65.610 80.190 
Alternative 3A 44/54 (none) 118.800 

47,520 71.280Allemalive 38 44/54 (60/40) 
71.280 47.520AIlernative 3C 44/54 (40/60) 
53.460 65.340Alternative 30 44/54 (55/45) 

159.300Alternative 4A 59/39 (nOlle) 

63.720 95.580Alternative 4B 59/39 (60/40) 

Alternative 4C 59/39 (40/60) 95.580 63.720 
Alternative 4D 59/39 (55145) 71.685 87.615 

105,300A1lemative 5A ]9159(nooe) 
42.120 63.180Alten:wive 5B 39/59(60140) 

Alle:rnalive .5C 39/59(40/60) 63.180 42.120 
47,385 57.915Alternative 5D 39/59(55145) 

132.300Allernative 6A 49149(none) 
52.920 79,380Al!emariw 6B 49/49(60140) 
79,380 52.920Alfemative l5C 49/49(40160) 
59"5 727<5Alternative 6D 491491551451 

lNotts: 

_I<oo-T_ 
Pacific Cod Calchos 

T"w'CV TrawlCP 
12.876 32.069 
12.876 32.069 
12.876 32.069 
12.876 32.069 
12.876 32.069 
12.876 32.067 
12.876 32.067 
12.876 32.067 
12.876 32.067 
12.876 32.067 
12.876 32.069 
12.876 32.069 
[2.876 32.069 
[2.876 32.069 
12.876 32.069 
12.876 32.069 
12.876 32.069 
12.876 32.069 
[2.876 32,069 
12.876 32.069 
'2276 32069 

Remaining Potential 
Target P. Cod Caleb
 

Traw'rv Trawl CP
 
219,457 
100.857 

45.444 55.413 
74.604 26,253 
52.734 48,123 

73.857 
34.644 39.213 
58.404 15.453 
40.584 33,273 

114,357 
so.844 63.51J 
82.704 31.65] 
58.809 55,548 

60,357 
29,244 ]1.113 
50.304 10.053 
34,509	 25.848 

87,357 
40.044 47,313 
66.504 20.853 
46659 40698 

I) Since the midwaIer polll:cl: fisheries Wlet total have yet to be detmnioed. the non-target b)'C8Icb of cod will 
in~ aDd tberefore. die actual wgec:carches will be lower. 

) Under Altemarive IA there is no aUocalion specified for fIXed gear. Technically therefore. the theoretical maximum 
potential trawl curb and W'ptcalch are 264.400 mJ: and 219.457 mt respectively. Obviously other factors will 
limit thai caECb, e.g.. !be II'lIWI PSC cap for halibul and cc:mpeting gear groups. Also they lep1eaem a 2% reductioa 
fr~ <he TAC '270000 mtl "","n.. of <he ii. _. all . 

Halibut Sycafch Mortality in the Pacific Cod Fi:Werim 

Themodel ....1IllI'S thallhe 1995 halibut h)'<;alch mortality .....,. will ;q>pIy to fun= fiabcri... In using the tcm> 

"balibut b)<aICh monaIiIy_" we mean the observed hycall:h oflWibut as 0l:<:Urr<d in 1995 multiplied by the 
1995 monaIiIy file (as specified in regulations) for each gear group. divided by the ~ call:h of P. cod by tha1 
goat group. Table 4.6 shows the 1995 halihul h)'<;alch DJOrtality r>leS for each of the Pacific cod lislleries as well 
as the PSC cap. The table also shows the mWmum amOUllI of Pacific cod each _ could potentially lake 
given their bycalCh mortality file and PSC cap. 
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Table 4.6 Assumed Halibut Bvcateb Mortality R.... and Potential Pacific COO Catches 

IPacifiC Cod Gear Groun 

Halibut Bycarch Mortality PotemiaI Catcl:i 

Ral. PSCCanMT of Pacific cod 

1.0081'" 8.5005 800 94.112 

POI 0.5429 Uoconst:raincd 

Trawl Catcher Vessels 25.2707 
1.685 

66.678 
Trawt Cat_ '" 191192 88131 

No'", 
1) Byc8.[ch mortality raLeS are based on 1995 observed bycalcb. and the 1995 monaJity r.ues as specifaed in regulations. 
1) Poremia.l cardx::s ofP.cod iR cakulaD:d by dividing me PSC cap by the tale (adjusred to MO, i.e.. the potemial card 

of P. cod by the longLiDe fleet, givCQ the bycab:h mortality rale ADd PSC cap is 800+ 8.S005)( 1000= 94.112 MT. 
2) The poremi.aI car:ches bylbe separate t:rawl groups assume tha1 Lbe other group's P. cod catch is zero. The potentia 

caleb of the trawl -or ". a whole will (aU within Ih.is ....n"c. 

Potential Catches ofPoJlock and Bycatcb of Pacific Cod in the Mjdw3ter Pollock fisberies 

Target Catches in the poUock midwater trawl fisheries for both the inshore aDd o:ffsbore sectors are allowed to 
vary in the model. However. the maximum amount of midwatcr pollo::k which may be taken is already 
_ given the TACs. inslxnI_eappMicoaJcIJU. aDd the lISSlIIIIpboos in the pn:vious section. From 
Table 4.4. "" see!bat 131360 mt of offshore pollock will be taken in !be bottom pollock aDd fIalfish fisheries. 
UsiIlg the offslDo apponioomeot (715.488 mt) of pollock lium TabIc4.2, aDd soh<racting the 131360 m~ we 
can conclude thal ~ maximum amount of pollock: which can be t:ak:co in the offshore midwater fishery is 
584.128 0lL Simi1arly.!be insbon: mid~ pollock fishery can pottntially take 335.645 mt in !be midwall:r 
pollock 6sbery. 

The midwaler poUock fisheries rake significaDt amounts of Pacific cod as bycateh. The byclUCb rates of Pacific 
rod per 100 ofmidwmr pollock: I..argcI: eateh arc shown in Table 4.7. Given the mDimwn amount ofmid- Waler 
pollock fishing under the assumption already discussed, we CaQ estimale the maximum potential amount of 
Pacific cod bycateb in the pollock fisheries. 

Table 4.7 Bvcateb ofPacific COO in Midwarer Pollock in Fisherieslllld BVC3ICb ofPollock in P. COO Fisheries 
Midwarer Pollock MWmum Pacific Cod Bycatd1 Ra1es Maximum B)'Cllldl. of P3cifu: Cod 
Target Fisheries Potemial Careb TrawlCV TrawlCP TtawlCV TrawlCP 

lD.iliore 584.128 1.1811> NA 6.893 NA 
Offshore 335645 0.23% 0.64% 772 2148 

NOles: 
1) All rates are baaed 00 the 1995 fJ.Sheries, and show bycan:h as a percent or me catch of the [atge'I species. 
) C3rchc:r p-oc:essor1 in the inshore sector did not participate in midwaler pollock fiaberi.es, the:refOfe" bycmcb of P. cod 

was zero. 

Potential Bscatcbcs ofPollock in the Pacific Cod Target Fisherics 

The amount of target fishing for Pacific cod depe:Dds not ooly 00 the alteroarive allocations, but also on the 
amOllbt of midwarer pollock target fisbiog. giveo that bycateb of PlK:ific cod in olber target fisheries is held 
_ by assumptioo. The b)alCb rllles ofpollock P'" too ofPacific cod targe! catch for each Pacific cod gear 
group arc shown in Table 4.8. 
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Table 48. B.vcall:h 0 fP0 llock·m lhe Pacific COO T Fisbe·nes""'1 
~ific Cod Target: FisheriC! 

~Ogline 

~l 
Trawl Catcher Vessel 

rawl Carchtr Processor 

All rates are based on the 1995 fISheries,. and show bvcarch as a 

PoUock. Bycatcb 

bubore Offshore 
0.17% 2.80% 

0.07% 0.00% 

28.87% 4._ 
324% 28.80% 

of the cal:ch of the W'2et soecies. 

Potential Carcbcs of Pacific Cod by Pot Gear 

As shown in Table 4.6. the maximum potential Pacific cod catches of three of the four gear groups in question 
are limited by their halibut bycal&:h. OnJy the pot gear group is unljmited Catch by pot gear bas not exceeded 
20,000 mt in rhe past. EVeD thougb the pot fishery will iDc~ase. the model assumes that the catch of pot gear 
will DOt impede the harvesting capacity of the otber three sectors. This assumption appear8 at first co be 
somc:wbaI: arbitrary, bowever. giVeD. the loogliDe and trawl halibut bycalCh rates and PSC caps. the assumption 
tbal NMFS will reallocate un-harvesl<d Pacific cod to the fixed gear sector. am relalively low levels of 
participaticm by pot vessels; it does DOl appear to be far out of line. Furtber. by making this assumption. we are 
able to d<lcmine the po< cardl undc< each aI_ve. by setting it equal to the unbarvested Pacific cod wbich 
"""'"" _the IoDgIine am trawl fisheries laic< their maximmn allowable catches unde< the PSC cap or P. cod 
apportiODIDellts. 

I.on~liDe Pacjfic Cpd Catch AWungtiODS 

Giveo the full set of assumptions made above. we DOW have eoougb information CO detcnniDc. the can:h of the 
lmgJine geargroop under aayoftbe alternatives under coosideI3lion as weU as them.i.Dimum amounts available 
to the po< gear glWp. Tab1e4.9 shows the fixed am trawl gear apportionments under each of the six altemalives 
ignoring for the moment the sub-<Jptions which could divide the trawl apportioomem between trawl catcher 
vessels and traWl eatrbcr pro:;esscn. The ma..imun 1oDg1ipe caleb. as determined by the halibut bycalCh mortality 
rate is less _the ~ fixed _ apportioomeor in ""'"l' altemalive. With the assumptioo tba1 pot ca1Ches will 
in 00 case impede the harvesting by otber gear groups. we CaD assume that the lODg!iDe sector is limited by irs 
halibut PSC aDd thus catches 94,112 ml under each aller11ative. 
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Table 4.9 Lool!line Cau:b As=notiODS Uoder Eacb Alten>ative. 
A1remative If and 

Traw1/FiMd 
Gear Split 

FixedGoar 
Annnrtiomnem 

Loogtmo 
Maxlm... 

Trawl 
Annortionmem 

Mioim"", 
Available to 

Pot Gear 
Al.tenw.ive 1( nooe ) No ApportiOllDlf:llL 94,l12 No Apponionmem U...-ed 
Alternative 2 (54/44) 118.800 94,l12 145.800 24.688 

Allema.r.ive 3 (44/54) 145.800 94,111 118.800 51,688 

Ahemative 4 (59{39> 105,300 94,l11 159,300 11.188 

AlIc:nwive S (39/59) 159,300 94,l12 105,300 65.188 

AllenWiv' 6 (49149\ 112.300 94.111 132,300 38108 

Notes: 
1) This table is desigoed to Jb.ow the minimum. c.an:bes available to the pol gear group under each of the alternaaives. 
) Maximum langline caICb is determined by tbeit halibut PSC mortality cap. acd u:{lrcscurs the rlD31 projected 

outcome for thai: group under each of the alt~ 

3) Minimum Available 10 Pot Gear is determined by subtracting the longline maximum from the fixed gear 
apportionment These figures represew: minimums because they do DOt accoum fQr potential reaI.Iocation of cod 10 

the fi if th, trawl -or ...""h, its h"lih... ,· . em rem,,;n;n". 

4.2.2 Model SpecificaJ:ioo 

The assumptions made op to Ibis poiolrolkaively 1imU!be number ofunknown Wget eau:b tDtaIs in !be rnodd. 
Of !be 11 Iarget fisberies included in !be model. six (wbore and otrsbore bnlu>m po1lock Wget fisberies, !be 
lbree fIaIfisb Iarget lisbories. and !be kxJ8line Pacific cod fi~) are bdd coo",", by assumptioo, !be .... being 
limiled by balibul PSC _. as _ above, !be Pacific cod Pot largel fisberies will be ....'"""' lD be equal 
Ie !be unharvesIed Po::ific cod_8 aft<r !be otber Wget fisbery calCbea ofPacific cod are determined. The 
four nomaining fisberies with as yet undetermined calCb levels ue die trawl catcher vessel and ~her processor 
target fisheries for Pacific ood. and the iDsbore and offshore midwaIer polloct fisheries. These four target 
cuebes. and lbc assumption thai: any fixed gear allocaticm (plus any inseasoo reaJlocatiODS) beyond the loogliDe 
mWmum. will go to pet: gear. are included in a SYSlcm. of simultaoeous equations and inequalities. T'be system 
of equations is defined in Tables 4.10 and 4.11. 

The \l8riabAes dcsaibcd in lbc tables include both quantities aDd raaes. Variables wIDch designa1e quantities are 
assigned upper case Iettm; variables designating bycatch rates are given lower case letters. For convenience we 
have designated Trawl CP as F (for faeuxy ttawler). and Trawl CV as H (for barvester trawler). 

The system. appears fairly cmqplex. but basically consists of a set of five equations with. five unknowns which 
must meet specific constraints. such as the PSC .balibut mortaliIy cap. The system c.ao. be ex~ in DOD­

mathematical lenDS as follows. (Letters are balded for cross reference to Tables 4.10 and 4.11.) 

I.	 OdOilate theJemaining Cod available (multipy cod TAC by me DCIl-jig proportion. then subtract the sum 
of !he longlino cod Wget caIch, and cod byeau:b IaIren in !be yelJowfin, rock sole. otber flounder and !be 
inshore and oflilbore bottom pollock Wllet fisberies). 

2.	 Calnd... Jlnnaining Insbnre and Offsbnre pnIIock (pollock TAC minus the sum ofbonom pollock fisheries 
and pollock bycateb in !be flatfish fisberies). 

3.	 Solve five simulUlIIOOUS rquations (steps 4-8 below) 10 find Additional eau:b amOllDIS of Pacific cod for the 
facIDrylnwl (AFe), harvester lnwl (ABC). and Pot vessels. and additional pollock carcb for insbnre (Al) 
and offshore (AO) pollock fisberies. 
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("Additiooal can::h" meaDS clllCh iD addition to the byeateb ofPacific cod aDd pollock already accounled in the 
.I::!l:Gam polkd: aDd fladish fis.Irrics. The additional catches are subject to the CODStntin1s of the Remaining Cod 
available ofPacific rod for factories (RFC) and barvestelS (RHC). tbe Remaining pollocl: available for Inshore 
(RI) and Offshore (RO) sector. as well as bycazcb caps of ba1ibut for ll'lIWl Pacific rod (MC).) 

These remaining amounts for each fishery are calcu1.aIed in the same manner as for the remaining overall cod. 
Further. 

4.	 Pot target catch of Pacific cod equals the Remaining Cod minus the sum of the Factory target catch. 
nar.-r _ catcb and tbe bycatcb of Pacific cod by harvesll:rS and factory b"awl= in tbe InsIwre and 
Offshore pollock target fisberies. 

5.	 Additiooal Barn:st<r b"awl Caleb equoIs tbe Pacific cod target Harvester Caleb, plus harveso:r ll'lIWl bycalcb 
ofPacific cod in tbe Inshore and 0fISb0re midwa!Cr pollock target fisheries; 

6.	 Additioual FacUlty b"awl Caleb equals tbe Pacific cod target Facuxy Caleb. plus facUlty b"awl hycalCb of 
Pacific cod in !be iJIsOOre and Olfshore midwaler pollock target fisheries; 

7.	 Additiooallmbon: pollock caICb cquaIs-.midwW« target Caleb of pollock. plus tbe bYCaleb of pollock 
accnUng to tbe inshore se<lDr from Harvesta. FacUlty and Pot targe' calChes ofPacific cod; 

8.	 Additional Offshore pollock Caleb equals0_mjdWaler target Caleb of pollock. plus tbe hycalCb of 
pollocl: acCJUing m tbe olfshore sector from Harveata. Factoty and Pot targeteatebes ofP. cod; 

Ten model COIlSIraints are shown in Table 4.11. Note that. the final constraint is that. the calio of target catebes 
ofPacitic cod by Faetay trawlen to Harvesters will be set the same as me 1995 ratio. Le., 0.9663 as discussed 
00 page 85. wben the specific altemalives allow it This coosuaint mcaos that wbeocver poSsible. the target 
car.cbes will be proportional. This last coosuaint also meaos that. under some alrematives the system Deeds to 
be solved tbrougP. an iter'Blive procc:ss whereby F is initially set equal to r)( F up to the point wbeIc a constraint 
is Old.. ifF is coostraiDed tbe:D Hcan increase UDlillbe system is solved; ifH is coostrained tbeo. F can increase 
until the system is solved. 
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Table 4.10 System of Equations: Variable Definition of Known or Assumed Quantities (based on example using 
Altcmalive 2St Bolded numbers and rows are assumed constant fm- all alternatives.
 

Variable
 "f. 
Known nuantities lInti nues Name Formulae Unit Tab" 

Overall Cod T AC TC 170,000 m. 4" 
Non-Jig Apportionment NJP 98 'll> 4" 
Cod apportionment for D'awls CP 54.00 'll> 4.5 

Cod apportiomnellt for trawl HarvestErS CHI' 21.60 % 4.5 

Cod apportionment for trawl Factories CFP 32.411 % 4.5 

Total Non-Jig Cod Cap NJC NJC = TCxNJP 264.600 ml 4.5 

rawlCod Cap teC TCC = NJPxCP 145,800 ml 4.5 

Trawl Harvester Cod Cap TIlC tHC = TCC x CHP 58.320 ml 4.5 

~rawl Factory Cod Cap 1FC lFC = TCC x CFP 87,480 mI 4.5 

iJnsbore pollock TAC 11 385,11i3 m' 42 

OffSbore poUock T AC TO 715,488 m' 4., 

LongliDe target eateb of li:od. L 94,111 m' 4. 

Non-target catdl of cod by IIan'esten NH 11,876 m' 4. 

NOD"""" catdl orcod by Factories NF 31,1)69 m' 4" 
NOD-lDidwala' caldt of IIISIaore pollock NI 49,781 m. 4.41 

~o.._ cakb ofOll!lbore poUoc.k NO IJ4,OOl m' 4.41 

Remaining Cod RC RC =NJC-L-NH-NF m.545 mI 

Remaining Trawl ,od RT RT =TCC-NH-NF 100.857 mI : 
Remaining Harvester Cod RH RH =RT-TIlC 4'.444 mI Cal 

Remaining Factory Cod RF RF =RT-lFC ".413 mI Cal 
Rtmaining lnsho~ Pollock R1 R1 =11-NI 33i.480 mlCa!< 

Remaining Offshore Pollock RO RO = TO -NO 581.486 mICa!< 

!Iasbore poUoc.k bycatdl rate III Cod by Il ib 2lIJl70 'll> 4.8 

jInsbore pollock byaltdl rate ill Cod by F. it 3.141 'll> 4.8 

iJnsbore poUoc:k byca/dl rate ill Cod by P. ip 0.ll73 'll> 4.8 

~lI'sbore pollock bycakb rate iD Cod by Il Db 4.600 'll> 4.8 

Offshore polloc:k byCltcb rate in Cod by F. or 2lIJlOl 'll> 4.8 

pffshore polloc:k bJCIkb rate in Cod by P. op 0.004 'll> 4.8 
Cod bYClk:b rate by barvesters in IDW I. pick. IU 1.180 'll> 4.7 

Cod byench rate by barvesters in IDW O. pk:l. be 0.116 'll> 4.7 

Cod byaltdll'aU! by fadorits ia mw I. pk:L ft OJlOO 'll> 4.7 

Cod byaitdl rate by fadories ia mw O. plet. to 0_ 'll> 4.7 

Halibut Mortollty cap Iur Cod .....Is MC 1,685,000 kg 4. 

Halibut Mortality cap Iur cod_ MH 1,685,000 kg 4. 

Halibut MortaUty cap ror cod Factories MF 1,685,000 kg 4.' 
HaUbut Bycaldl mortality rate tor cod Harvesters bb 15.0000 "&1m' 4.' 
Halibut B,caltb morCality rate for cod Factories bb 19.1191 "&1m' 4.' 
Ratio or Cod ........ 'u or 4'22195l:FIiI r 0.966' 0.85 

'These caIdJes are me tooI1 catches for pollock in Table 4.4. increased by the bycateb of pollock by PacifIC cod longliners. 
most which is us' ~ .... NMFSto the offshore eate"nr'V. 



Table 4.11 Svstem ofEauarions: UokDowos and Formulae 
!Unmownquantities Variable Name Formula 
Inshore: poUock midwater eateb I Solve 

OOshore pollock: midwarercE.h 0 Solve 

od target caleb by Harveslers H Solve 

od target ca1cll by Factories F Solve 

odwgetcatehbyPots P = RC-(F+H-I-b.oxO+bixI+foxO'HlxI) 

Additional Harvester Cod Caleb AHC = H + 110 x 0 + hi x I 
Additioaal Factory Cod Cau:h AFC :::;: F + fo x 0 + fi x I 
Additional Insbore PoI.Iod; Caleb AI = 1+ ih x H + ih x F + ip x P 

Additional Offsbore Pollock Caleb. AD "" 0 + oh x H + of x F + op x P 

Additional Trawl Cod Carch ATe = AHC + AFe
 

Additia<W Cod Calch AC = ATC + P
 
Rlmajning Factory Trawl Cod Coru:lJ'8iDt RF 1. AR:
 

Remaining Harvester Coo Conslrainl RH 1. AHC 

Remaining Trawl Cod Conslrainl RT 1. ATe 

Remaining Cod Conmaim RC 1. AC 

Pollock Conslrainl Rl l. AI 

Iotrshore Pollock ConsIn.inJ: RO 1. AD 

~wl HalitJ:w Mortaliry Constrai.n.r: Me 1. H x bh + F x bf 

1Ha""".... Halibur Mortality CoosttaiJlJ MH 1. Hx b. 
!Factory Halibut. Mortality Conmainl MF 1. F x bb 

!Factory to Harvesrer Ratio Cooslrainl F ~ r x H. unless H is coostraiDed by the allocarioo 
alterutive to be less thaD Fir. i.e whidJ. casc 
Hs:rt+r\xF. 

4.2.3 Geoeral Assumptions 

The assumpIioos. model. aDd system ofequatioos devekJped up 10 this point collectively allow uoique solutions for each 
alternative. The assumptions prese:nttd so far have been very specific to the fisberics impacted by the Pacific cod 
allocation.. In this section, we will specify some geoeral assumptions which uoderlie many of the specific assertions 
aImldy made. There are severaila:y assumptions of .u linear models which should be: discussed. These assumptions 
Me largely simplifications of real-world sitnatiODS which allow models of this nature to develop unique solutions. 

Decision Variable AwmmiatMc;:w: The development and use of this model explicitly assume tha1 the five target 
Iisbc:ries _ are properly specified. aDd _ are the only fisheries that will be: impacted by the alternatives UDder 
consideration. They also imply tbat. we bave correctly specified. the six other mrget 6sberics which have significant 
bycateb. ofcod. Additionally, we assume that any of the five taIget fisheries can be prosecUIed at. any level within the 
constraint seL 

Qxtstraipt Appanjattmess: In using this model. we assume that we have correctly and fully specified. tbe constraiDts 
on the decision variables. tha1 any solution that is witbiD the coosuaints set is admissible as a solutioo. and thai. there 
exist DO admissible solutions wbich faU OUlSide the coostraiDt seL Additionally. we asSU1tle tha1 the constraints are 
hc::rloogeoous; for example. within the consrrainr. OD Catcher Vessel Pacific cod. the ca1Ch ofPacific cod in the pollock. 
bottan fisbery by a carcber vessel couots the same as the catcb ofPacific cod by a catcher vessel in the yeUowfin sole 
fisbery and the eau:bofPac:ific cod in the target fishery. Fmally. we assume tbar. the constraints arc invioLale. Le.• eVeD 

an amount one poWld over a TAC or PSC constraint is unacceptable. 
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In making the assumption that the constraints we have included in the model are appropriare and complete, we imply 
thai. no other consrraints exist which would limit the catch of a given target fishery. Thus we assume by its omission 
as a coosrraint, that 00 target :6sbery is limited by the number of vessels or by tbcir ca1Ch capacity to harvest the full 
amomJt pCJSSIble the TAC. Given that in 1995 the highest: can:h by pot boals of Pacific: cod in any week was just over 
l,(tX) mt as shown in Chapter 3, this assumptim may be questionable. However, given the recent dOWDbJlD in the crab 
stocks, and with them the prospects of shorter seasons lower profits in the crab fisheries. it is likely thaI there will be 
in<:reased effort in Pacific cod by the pot fleet in 1996 and beyond. 

Pmportiooaljtv: All variables included in the model exbibit proportiooality~ i.e.. all'functioos involving variables ~ 

linear. and are iDdcpendent of the level of the activity. AD example of proportiooality is found in the assigmneQt of 
haIiIlul aod llOO-targ« gronrdfisb bycalcb in tbc__. Each OlD of ca/Ch of the target fishery results in a fixed 
additiODai amount of bycatch of grouodfisb and of halibut. wbetber it is the tim IOD or the last ton harvested. 

Diyisibility: This model allows fractional values of all activity variables and constraints to occur. For example. the 
nxdr:.I is allowed to find a solution in which 41.113.746 toIlS of trawl CV targetcak:h is taken. There is no requirement 
that imegen be used. 

CertainlY: This model asserts that all paramete:n in lbe model arc known CODStaDts and are ooo.-stocbastic. In other 
words. we do not allow for variations in byeateh ralcS, within a given model ron. We will relax this assumption laIer 
in order to show the sensitivity of the projected outcomes to specific parameten. 

Sjmult;mcous Decisjoos: The model simuJtaDtOUSly solves a single set of equations as defined above. This does not 
entirely reflect the decision making process of the fishing industry. UDd« the fisheries, as cum:utly managed. each 
tisbmg aod processing firm is faced with many decisioas within a given year. The fish processing fum must ask itself 
00 a<egU1ar basis _ it can mala: tbc DIOSl profit by purchasing one speci'" or another from among those cunently 
available. Bccauseofthe "open m:ess" managernc:mofthe fishery, it must choose to buy the fisb which would produce 
tbc most at that panicuJar time rather than delaying purclwe unlill8l<t wboo they migh. be worth more. Any delay in 
purdJasing may pn:cIude 13le£ use because auotber firm may use the available quota. Similarly the fish harvester will 
make periodic etecisioos detenniniDg its participation in various fisheries througboul the year, based on prices available 
from the processors. Thus, a more aceW3te model of the fishery UDdr.:r" open lICCess would solve for many periods 
tbrnughoul tbc_. Such model. have been developed in theory by Amarsnn. aod by Berman and Hartley. The laner 
was c:oosidm:d. foruse in this lIII8l:ysD. but was rejected became of its reliance on periodic CPUE. cost, and net revenue 
data, which are currently uoavailable. 

Clearly, the assumptioos listed above are simplifications of the real-world. We know dw most. if ElOt aU, of these 
assumptioos are violated in actuality. For example. we know lhat bycalCh rates va!)' over the years. Nooetheless, we 
go forward with the model as developed in order to demoostrale some of the possible ramifieat.ioos of the aIt:cmaJives 
facing tbe Council. We will then re-examine the assumptions made in predicting these resuJts, and discuss how 
relaxation of the assumptioos may impact the findings. 

4.3 Additiooal Fishery Parame.... Used in the Analysis 

The model. wttich i. now fully specified, will yield projectioos of the Pacific cod target calC~ and hallOOt byca/Ch 
nmaIity by tbc Ioogline, pol. ..awl catcher v=l. and b"awl call:her ~"" fleets. I. will also p100uce estimates of 
theeatebcs ofPaciIic cod in other D'awl target fisheries. The Council. however. bas expressed a wide array ofcoocems 
in its problem. statement. and in discussions at Council mwings. With the assumption of liDearity. and the findings of 
Chapter 3, we can use the model to project discards of Pacific cod in cod target fisheries and in otbet trawl wget 
fisheri",. We can also predict cl1lb bye_teb. processed p1OOuClS. aod gross revenue and opportunity costs in the four 
cod target fisheries. Table 4.12 summarizes tm panuneters. already discussed in Chapter 3, which enable these 
additional projections. 

93 



Table 4.12 S of Discald. Bvcau:b. and Revenue Informalioo in !be 1995 Pacific Cod Tanzet Fi'berv 
Tooic Pot TrawlCV TrawlCP Source 

Discard rate of ground£tsb. ill cod targe&: fishery 3.77% 1.3 1'f:, 8.91% 13.39'11 Table 3..5 

ifulibut monality rat< mcod ""lId (kg,\oo) 8.5 0.5 25.7 19.1 Table 3.7 

Ie. bairdi bycatcb r3le in cod targel (crablmr) 0.26 3.37 2.57 5.61 Table 3.8 

C. opilio byeatch rate in cod target (crab/mO 0.80 8.20 0.51 1.01 Table 3.9 

Red king crab bycarcb r.ue in coo target (crablmt) 0.00 0.16 0.01 0.00 Table 3.10 

Metric tODS of processed produl:t per ml of tar-gel cod 0.46 0.49 0.29 0.26 Table 3.13­

Gross revenue from cod per mt of target ClXI $ 847.49 $ 833.24 $ 853.60 $ 748.25 Table 3.1Sa 

Gross ~enue from all species per mt of target ccd $ 851.19 $ 833.24 $ 879.46 $ 974.84 Table 3.17' 

Reduced halibut gross revenue per ml of target cod $ 24.65 $ 1.S4 $ 106.22 $ 80.37 Table 3.22· 

Reduced crab gross reve:aue per all of tatget co::l $ 2.42 $ 32.73 $ 17.89 $ 41.61 Table 3.23­

Reduced groundfisb. gross revenue per mr of taqet coo $ 18.77 $ 0.66 $48.5.19 $ 580.53 Table 3.24" 

Reduced grOSS revenue per.lllt of WIlet cod (AU snecies) $ 46.09 $ 34.93 $ 612.79 $ 706.57 

m!be table cited anti T.hOe 3.2 

Table 3.25" 

, we~ calM"ared ...""" 00 !be infn~,nOD 

The source field Q-nnfitos IIie table mClJapt« 3 wb= tho intamalioD was initially repoltDd. Rarcs t!uIl w= calculatcd 
are basotl OD tbe table IistotI mtho source field and Table 3.2. The calculation was perlonnotl by dividing tho 
_ reported m !be source table by tbal m Table 3.2 The calcuJared informalion was DOl explicitly repucted in 
Cbapler3. 

4.4 Model Runs 

Ten sets of model n.LQ3 were made for each oftbe 21 altemalives in order to show the impacts of various options and 
assumptions. The results of these IUDS are sbown in Oaapter S. The first model nm uses the assumptions and 
paramt:lel, as spocifiotl above witb TACsset al 1996 levels and witb 00 split of !be lrawl balibut mortality cap. Runs 
2-5 show tho sensilivity of!be model to certain !my p"""""",,, and assumptions within !be tDOOeI. i.e.. intanal cbanges. 
R.uns 6-10 examine the impacts ofexternal or S)'Sle:mic cbanges in the management of the cod fisbcries. including a split 
of the uawl PSC cap betweeo. caJCber vessels and calCber processors.. the implemcntalioo ofCDQs. and a reduction in 
Pacific cod bycalcb in non-<Od target fisheries resulting from !be possible implemenllltion of !be Improved 
RetentiooJImproved Utilizalioo (lRIU) amendment More details of each model ron arc shown in Table 4.13 below. 
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Table 4.13 Model Runs Emoloved In the Analvsis 

Run Number Feature Managemeot Assumptioos 

Run 1 This model nu:1 employs all of the assumptions described in the preceding section aDd sbouJd be 
viewed as the default ron, or "Standard" against: which other model nu:1S \rill be compared. 

Runs Sbowing the Sensitivity of Key_ 

Run 2 A key assumption of the model is the proportion of trawl cau:ber processor target caleb to the 
target clllCh of catcher V<SScls in unconstrained situatiOllS. In this model run, the ratio is chaIlged 
from 0.%63 to 1.0629, 0 10% inc=se. This will have the effect of in=asing ClIlCher processor 
ca1Cbes under most alternatives. 

Run 3 This run dec~ the CP:CV ratio by 10% to 0.8697, crWing _ Caleber V<SScl ClIlChes 
undtt most alt:e.rnatives. 

RWl4 Halibut bYcareb rates are also olooy POl3lDeter in the model. This ron emP'OYS the balibut 
bycarch mortality rates experiCllCed in 1994 in the Pacific cod laQ!Cl fisheries. Since these 
bYc- rales were higher than those in 1995 for each gear group, 0 _ amowu ofclllCh will 
be projected for the por gear group under each all<m.lli"". 

Run Showing the Impact ofSystemic Chaogcs To The Man'_<IIt Regime 

RWIS Trawl Halibut PSC capo in the Pacific cod fi.shery are set equal to the Pacific cod splits within 
the trawl sector. Le.. in 'B' AltemaJives 40% oftbe halibut PSC cap will be allocab:d to catcher 
vessels. and in 'C' A}(emalive 60% will be allocated to ca1dle:r vessels. This was not dooe in 
Run IIL 

Run 6 This n1llls identical to Run #1. i.e.. with in-season reaJlocaDons and no split of trawl balibut 
PSCS, except that all TACs and PSCS show the impacts of the 7.S% allocation to CDQs 
anticipared in 1998. (Then: is DO adAtitional CDQ _on of the Pollock TACs.) 

RWl7 The CoUDCil has e.pressed an int=st in changing the PSC Halibut Mortality caps in the FMP in 
a separate action. This run therefore elimjnates the halibut bycalCh coostraiDts for the Pacific 
cod fisheries in onIer to provide an indication of the amounts ofhalibut PSC needed by each gear 
group in order to fully prosecnle their cod apportionments. In order to sol"" the S)'SlI!lD of 
equaJiODS, pot catches ~ assumed to equal 25.000 mt under ea:h altemaJivc. withlongline 
l.:att:hes varying to fill the fixed gear Caleb apportionmenL Under this n..LQ there \ril.l be no 
inseason reallocation of Pacific rod. 

RWl8 This I'UD is identical to RllD # 7 except thai Pot catches an: SCI at 35,000 mt. 

RWl9 The CoUDeil is coosidering the "Improved R.et:entioo/Improvcd Utilizalion Amendment" which is 
designed to r<duce groUl'dtish discards in the groW1dfish lisberies. Ifthis amendmeot is 
implemented. it is likely that there wiD be significant decreases in me byca1cb of Pacific cod in 
the pollock and Darfish fishories. This nlIl demoostnlles the impacts of IRRJ on the projected 
outcomes, by reducing the byClIlCh of Pacific cod hy 10% in each of the seveo DOD-Pacific cod 
target fisheries included in the model. 

Run 10 This run is identical to Run #9 except the Pacific cod byeateh is reduced by 25% . 
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5.0	 REGULATORY IMPAcr REVIEW: ECONOMIC AND SOCIOECONOMIC IMPACI'S OF THE 
ALTERNATIVES 

5.1	 Inuodoctioo 

This seaioo provides infamation abow. the economic aIld. socioeconomic impacts of the altema!i.ves including 
identification of the individuals or groups that may be affected by the action. the nann of these impacts. 
quantificatiCll of the econOOlic impacts if possible. and discussion of the trade-offs between qualitative and 
quantitative benefits and costs. 

The requirements fot- all regul3lOl}' actions specified in E.O. 12866 are summarized in Ihc foUowing staremeDt 

from tbe order. 

In d<:ciding wbctbe< and bow to regu1aJe, "8"I1cies should assess all coslS and benefilS of available 
regulatory altemalivcs, iocludiDg the altemalive of DOt reguJaling. Costa and benefilS shall be 
understood to include both quantifiable measures (to tbe fuI1est ex_ that theae can be usefully 
estimated) aDd qualitative measures of costs and bwefirs that are difficult to quantify. but 
nevertheless essential to consider. Further. in cboosiDg among altemalive regulatory approaches. 
agencies should seJect those approaches that mawimize Del beIlefits (including potential ecooanic, 
environmenlaJ. public be:alth aod safety. and otbt:r advantages; distributive impacts; and equity). 
unless a SlatUte requires another regu.lal:ory~. 

This sectiun also addresses tbe l'«jI1iremeIlt ofbolh E.O. 12866 and Ihc Regulatory Flexibility Aa to provide 
adequate information to dcemine wbe:tber an action is "significant" under EO. 12866 or <M.ll result in 
"significaDl:"impa::ts DO small entities under the &FA. 

E.O. 12866 requires thal the Office ofMaDaaemeD1 and Budget review proposed regulatory piograms thal are 
considered sigoi1icant. A significant regulatory action is one that is likely to : 

(1)	 Have an annual efft:ctoo tbeecaJJl11y of $100 million or more or advcnely affect in a maaerial 
way the ecooomy. a sector of the economy I productivicy. competition, jobs. the environment, 
public bea.lth or safety. or stale. local. or tribal governments or communities; 

(2)	 Create a serious incorWstmcy ex' etbcnvise interfere with 3D action taken or plauncd by anotber 
ageDC)': 

(3)	 Malfrially alter the budgetary impact ofentitlement, grants, user fees. or loan programs or the 
rights aDd obligations of recipients thereof; or 

(4)	 Raise novd Ie8aI ex' policy issues arising our. of legal maiVIares. the President's priorities. or the 
principles set forth in this Executive Order. 

A regulaIory program is "ea:oomically significant" if il is likely to result in the effects described above. The RIR 
~ deaigned to provide information to delenoine wbetber tbe proposed reguJatioo is likely to be "economically 
significant" R.eguJattxy F1cxibilily Act implicalions are discussed in OJ.apter 6 - "Summary aod Conclusions." 

5.1.1 Review ofthe Allernalives 

The CouociJ has asked that five diffi:n:nl apportionments between fixed gear and trawl gear be analyzed. as well 
as the no action alternative which would Dot specify a split between gears. Wil.h.in eacb. of the five 
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apportioomenrs. four ways (00 sptiL 40f60, 6Of4O. 45f55') (0 divide the ""wi caleb betweell calcller processolS 
and calCber vessels are spedfiod. This «SUIts in !be 21 a1ternalives (#1-6<1) U"'<I on Table 5.1. The simulation 
model desaibod in the p=iouscbapler was applied toeacb alternative. AdditionalJy.!be Council bas asked thal 
the a1ternalives be snxlicd with and without a corresponding spUt of !be ""wi Pacific cod halibut PSC mortality 
split, and to examine !be effect of !be 7.5% reduction in groundfisb TACs associated with CDQs which are 
anticipated to be implemented with the LiCeDSe Limitation Program in 1998. 

Table 5 1 A1ternalive Allocations ofPacific Cod in !be SSM. 
A1terDativ~ T...... F'med Jig 

CaI<b~Vessels I ea_ ...........
 
No Actioo - Curreo1 allocalion will expire at the end of 1996.1 

44% 2% 

2b (4{V60) 

1.a (Current) 54% 

21.64 32.4% 44% 2% 

2c (60/40) 44%32.4% 21.6% 2% 

2d (45f55) 29,7% 44% 2% 

3a 

24.3% 

44% 54% 2% 

3b (4{V60) 26.4% 2% 

Jc (60/40) 

17.6% 54% 

17,6% 54% 2% 

3d (45f55) 

26.4% 

19,8% 24.2% 54% 2% 

4a 39%59% 2% 

4b (4{V60) 2% 

4c (60/40) 

35.4% 39%23.6~ 

2% 

4d (45f55) 

35.4% 23.6% 39% 

32,5% 39% 2%26.6% 

59% 2% 

5b (40/60) 

39%s. 
23,4% 2% 

5c (60/40) 

15.6% 59% 

15,6% 59% 2% 

5d (45/55) 

23.4% 

59% 2%17.6% 21.5% 

49%49% 2% 

6b (40160) 

68 (D_) 

19.6% 29.4% 49% 2% 

6c (60/40) 49% 2% 

6d (45/55) 

29.4% 19.6% 

26,9%22.1% 49% 2% 

NOlE: Tbe "d"'sub-qlticnsplit (45/55) for each altemuive represents the 3-year avenage ofTrawl CP and Trawl CV. 

Because of the large IIUIDbe2' of afternalives and the many important faetars in relarlng the various outcomes aDd 
impacts, we will proYide results fur all of the a1ternalives under each oflbe ten model runs as discussed al!be end 

of Chap.... 4. 

5.1.2 Chapter Organizalioo 

The remainder of lbis cbapler is divided into three major sectioos: (1) the first section - "Summary Results" ­
~ an ovenill S1DIlDl3tJ' of the 6ndings of Ibe analysis - Ibis is broken down bY the model runs employ<d. !be first 
being the "Base Case," which evaluates the alteroatives in the context of the existing regu1.aIioDS. This is 

IThis split represents the three-year average ratio. from 1993-1995, of trawl CP to IJ'awl CV catches. 
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foUow<d by summary findings from """h of the additional model runs (2 lhrough 10) described in C!lap"" 4. 
This section also cootains an explicit discussioo of the specific issues contained in the Council's Problem 
StatmJmt; (2) The s:c:axd major pan of this cbapler is a detailed examination of the "Base Case" model run, in 
which we IIICKC fully dc:saibe the projc:t;tcd impacts. bow and why these impacts oc:cur. and provide summary 
tabLes which provide detailed informatioo for each of the alternatives; (3) the thiId major section of Ibis chapter 
is a lQOredetailcdexamiDalion oftbt additional model runs which CaD be compared to the "Base Case" - in this 
section. we concentrate primarily OIl changes which occw relative to the "Base (;a,e." 

5.2 Swomaty ResuI'" 

This sectioo of the document aucmpts to summarize the major findings from 0Japtcr 5 of the malysis. Model 
Runs It I contains the most relevant basic fiDdings. Other model runs an:: provided to show the effccts of 
sensitivity analyses or the effects of various sets of assumptions such as CDQ allocations, splining the trawl 
halibut PSC apportionment between catcber vessels and cau:her/prcces&:H'S. aDd the [mproved Rete1ltion and 
Utilization initiative. 

5.2.1	 M<xIeI RlDl #1 • Assumes ReaIIocalioo of Uoused Pacific Cod Quota But No SpUt of the Trawl PSC 
Cap 

This model nm most closely depicts the impactS ofeach altemalive given the olber existing regulationS for the 
fislIeries.and sIlouId becomidm:d the 'BaseCase' ref<mrepoiol. It reaIlocares ....aini"8 PIlcific cod 10 groups 
which ""'" 001 coostraiDed by their haliblll morlalily caps, bill does D<lt split th. PSC cap betweaI CV llIJd CP 
traWl sectors. Other model runs. incorporating a variety of assumptions. CaD be compared to the results of this 
model nm. 

• Because pot 0JeSSe1s 00 DOl have acap aD PSC halibut mortality, fixed gear overall will not be constrained 
by ex.isting halibut PSC caps. 

• WitbiD the fixed _ group, the Iooglioe targ<t fisb:ry is coostraiDed by their balibut PSC caps under every 
AltmWi.ve at. 94,112 mt as estimated by the model. Therefore, the allematives will have little impact OIl 
the tong1jne fleet. uoless some change in the halibut PSC caps are made. 

• Trawl gears are constrained by PSC caps in any altemalive wbicb a1Ioc_ 49% or greatu 10 thal sector, 
but are CODStJ"aioed by the Pacific cod apportionment in alternatives which allocate less the 49%. Becawe 
they are constrained by halibut under the current program (AJtemalive2).and.byauyaJtemati..ewb..ic.h 
increases the b'awl apportionment, the tnwl sector would not ~ gains in Pacific cod eate:h under ally 
of the alternatives under consideration. unless changes are made to the PSC caps. 

• The primary beneficiary of aD increase in the fixed gear allocation will be pot VC85Cls - this is becawe 
looglioe gear is coostraioed. by the current PSC cap. 

• Pacific cod catches in other traWl groundfish wget fisheries are stable at. around 53.000 mt under each 
alternative. This represents between 40% and 50% of the total b'awl caICb under any of the altcrna.tivcs. 

Uoder current regulations Pacific cod in c",,1Ies in other ""wi grouDdfisb fisberies will be lllrgely 
unimpacred by the apponionments. 

• Trawt calCher processor caICbes of Pacific cod in other grouodfisb fisheries are likely to be about 35.000 
mt under ea::b alternative. Pacific cod C81Ches in other groUDdfish fisheries. by trawl eateber vessels are 
approx.imately 18.000 mt. Neither of the filted gears bave significant bycall:h of Pacific cod in other 
grOWldfisb fisheries. 
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Discards are estimated to decrease with increases in allocations to the fixed gear sector, assuming currem 
management ~gu.1ations. though 00 major differeoces occur across alternatives. Approximately 75% of 
all Pacific oxI discards occur in trawl fisheries for other wgets other chan Pacific cod. Tbese discards will 
be largely _ted by lbe allocation. 

ToIa1 halibut bycarcb mataIity from !he rod fisberies decreases in allocations favoring fixed gear. Within 
the !raW1sector, halibut mortality is rtduced in allocations favoring caICher processors. 

Cnlb bycatd1ll"""'a11Y iDcmbcs Illld..- alternatives which aIIoc.., a higher pe=Dlage to fixed gear. This 
is because oxI trawl target fisheries have ge:oeralIy lower crab bycateh rates man pot gear fisheries for cod 
(other crawl groundfisb targets take the vast majority of crab byCalCh). This linding does not take into 
account differential mortAlic:y rates associated with each gear lype. 

ToIa1 produ:t lrool!he cod fisberies is 8J"Il/CSt under Alternative 7. wbere fixed gear receives !he bigbest 
allocaliob percemage. This is <!be to higher utilization nJes (ProductiOll of whole and H&G product as 
opposed to liJIots. fa' example). 

The taaJ ...... ofaxllPog to_c mad:<IS will likely remain uncltanged, asouming correnl halibw 
PSC caps. This is because anycbaoge in !he apportionment appear to affect only <rawllllld pot gear. whicb 
produce simiJar products for !he same markels. 

Gross revenue per ton of target catch is greatest for l1awl calCher pro::ess;ors. However. becam;;e much of 
their eatcb of Pacific cod occurs in other growx1fisb fisheries, overall gross rcveoue impacts of lhc 
alternatives are relativeLy small. The differmce between the alremative with bi~ gross reve:oue estimate 
llIld that with lowest is $4.6 milJjOll dollars. lIppI'OJtim..,ly 2.5% of overall gro&<lleVemleS in !he Pacific 
cod target fisberies ofall gears. 

Gross ~ estimates assume that tbc pot: fleet will be able to harvest the d.ific cod made available to 
it by the appatioom<ms. If!he pot fIce< is unable to catch their share, llIld the other sectors are COIIStrlliDed 
by either halibul or by the Pacific cod apportiOlllllell~ then gro", reveuue will fall from the projected 
amounts by $g33 for ea::h lOb "lett 00 !he tabl.... If for example 1.000 mt of Pacific cod are I.tt 
unharv.sted. lben overall gross ",venues will be $g33.000 I.". thaD projected. If 50500 mt are I.tt 
W1h.arvesled lhen overall gross revenues will fall by $4.6 million wbicb was the total range seeD in lbe 
alternatives. wider the assumption thaI all Pacific cod would be caught 

Gross revenue measures igoort: costs of production and do DOt lJecessarily reflect lhc ~ I:ICl retunI to 
the Natim. Rdiable cost information is unavailable. bul as discussed in Cbapte:r 3 would tend to indicate 
that net reveDUC is bigber in travil fisbcries tbao in pot fisheries. Since POl fisheries are the primary 
bm:fic;iary of areal1clcaioo to fued gears it would appear that net revenue decreases would be likely, UDder 
this scenario. 

Opportunity costs as ~esented by reduced gross revenue amounts gmcrally decrease with. increases in 
the fixed gear a1locatiOb. This findibg is heavily influenced by lbe reduced gross revebllC impacts which 
~ be felt by the grnmdfish fisbefieslh<mselves. rather thaa in impacts OIl !he halibut fishery. or Ob lb. 
crab fisheries. There is a direct (aJbeit partial) tradeoff between reve:u.ues in the Pacific cod Erawllarget 
fisbefies and revenues in !hepollock fisberies. In alternatives which inetease rovenues for the lrawl Pacific 
cod fisheries. reveuues are reduced (L•.• reduced gro&<l rev"IUCS are higher) in the pollock fi.sberies. 
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GenenLI Assessi'Demof the Alternatives Under ModeL Run *1: 

Alternatives I. 2. and 4 and Sub Options: 

..	 UIkb' tlae alternatives. Yrbicb. keep the apportionment II: the current Levels or increase the apportiODDlCUt 

to the _l =tOO". tIlo ttawilleet is coostraincd by their caICb of balibul rather tbm by the ""'ilic cod 
appatioomeot. TItiefae, little or DO change from the cum:Dt situaD.oo can be expected. foreither sector. 
Undo" tbo 'C' sub-options of these alternalives large!c_ are expc:<ted to sbift from the Trawl CP to 
the Trawl CV sector. Because trawl caJdler vessels appear to have a higher halibuJ. PSC mortality rate. 
ovenlIlIlIWi CllII:Ixo decrease IIIld<r the 'C' optioos. which allocllle 40% to Trawl Can:her Processors and 
60% to Trawl Catcher Vessels. 

Alternative 3 and Sub-O~uions: 

..	 lJnr:W AlttmaEive 3 wbid:J: reverses the CUlI'eDt apporticmoeut allocating 44% to the trawl sector and 54% 
to the fixed gears. the pot fleet is expected to have over 51,000 mI available to it, 3SSl lmiog the loogline 
fleet will beCOOSlrllioed by theirbalibutPSC C3ldL This is an iBaease of33.000 lOt from their 1995 catcb. 

•	 Undo" 3A (00 CP/CV split). the nOo ofcatcb betw_ the CP and CV groups is projecled to be the same 
as WIder the CUIreDl allocation. Overall ttawl target C81Cbes decrease by 10.673 mt. and ba1ibul PSC 
mortality drop with it to 1.447 m~ 238 lOt less tbm the=t trawl ba1ibur PSC mortality cap. UDder 
optims BandDmooeTrawl CP targdcalcbes iBaeaseand ba1iburPSCmona1itydrops to a low of 1426 
lOt WIder option 3B. UDder option 3C Trawl CV target C81Cbes ioaease. and balibur PSC mortality is 
projected to be 1,S73 mL 

Alternatiye 5 and Sub ~ons: 

•	 UDder all c¢oosof AlIemative 5 whicb allocates 59% ofthe Pacific cod to fixed g<ar.i. projected calebes 
by thepotl1eet are""" 65.000 mL This exc..os their 1995 caIcb by approximately 46,000 mL Since the 
loogline l1eet is _ by their ba1ibur PSC mortality cap. capacity in the pot fleet will bave to increase 
in order to barvest the entire Pacific cod TAC. if it stays at current levels. 

..	 Target fishing fa Pacific cod by calCber processors is estimalM to fall to very low levels (6.OCXJ mt) under 
Al1<nlalive5G. This Al1<nlalive all<x:ates 39% of the Pacificcod to tIlo trawl sector. with 60% ofthal going 
to catcher vessels. Under this altemative. target catches of the trawL eateber vessels are projecu::d to be 
higberthao IIIld<rthecumm apportioommt. UDderotherSub-Optioos target call:lles are mucb more evenly 
distribuled _ the Trawl CV and Trawl CP groups. 

Alternative 6 and Suh-QptiOWi: 

•	 lJnr:W Alte:rnlII:ive 6. which is a 49/49 split between tnl.wl and fixed gear. the pot fleet is projecu::d to have 
_ 39.896ml (1IIld<r 6B) and 45!136 ml(1IIld<r 6C) available to iL This is an increase of over 20.000 
mt from their 1995 catch. 

•	 Uoder Alroroative 6. the total trawl targe! carcb (an average of48% WIder the four options) is just below 
the leveI_can be takeo by theircod apportiOIllQCOL The trawl target caleb is still coosttained by their 
ovenlIlIlIWi balibul PSC mortliity cap. bul with a small d<:creae in their bycatcb rates. they would in.steoo 
be cotlSttained by the cod "PPOI"tiomnent. Totalttawl caICbes are higbest WIder option 6B. 48.4% of the 
TAC. and lowest WIder option 6C '" 46.1% of the TAG. 
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5.2.2	 Model Ruo #2 and #3 • Sensitivity Analysis Whicb Changes (± 1O%)the Ratio of CV to CP Calcb 
Rates 

•	 Increasing !he nuio of tra....J CP to CV target catch increases the target cald1 going to tt'awl eau:her 
plOCCSSCl UIll:kr each a1tcmaJive. With iDcrt.ased CP target catch. mon:: tt'awl Pacific cod is caught per too 
of halibut. and-..theovmJllFaWl total call:b will tend to in=-. Decreasing this ratio will resull 
in an opposite directioDal effect. 

5.2.3	 Model Run #4. Smsitivity Analysis Whicb Uses 1994 (as opposed to 1995) Halibut Bycall:b ~ 

This model nm simply uses the 1994 halibutb)alcb 1IDla1ily..... fir each fishery, as opposed 10 the 1995 1'8IeS 

used in the "B... Case," Because PSC caps are'" important consminlOO the IislJeries (0Ibe<!han pol gear), 
the results WIdec ea;;b aI_ve are sigoificantly inI1_ by halibut bycalC!llllOnaiity <aJes. iII this case. 
because thelllOlta1ity_ firlooglinegesrwas 50% high!< thaD in 1995. the resulting catch ofcod by this seclOr 
~ redIlced by about 50%. Additiooal call:b is aeaued to the pot gear sec..., TrawllOonaiity rates wen: higbee 
also, bill ooIy sbgbtly so. If the=so 0Cl:UB (halibut bycatch monaIity ratcs decrease fir loogline aOO/or trawl 
gear), then the amounl of cod call:b available fir the pot gear sec... would be decreased. 

5.2.4	 Model Run #5 • Assumes. _ ApportiotllOCl1t of the Trawl Halibut PSC Cap Between Catx:ber 
Vessels (CV) aod Calcber Proceasors (CP) 

•	 The findings under this scenario are similar to the "Base Case." wil:b. the foUowing aotable exceptions: 

•	 Splitting the trawl PSC cap favors _ processors (CP) undet the current perceotage spli~ ilS reciprocal, 
or a 49/49 split - Ibis sector gaiDs cod harvest from the CV sector wbicb. reaches its PSC cap relatively 
sooner. 

•	 A split PSC cap is DCUIrBllDb ahfmaIives which signific.aotly inaease the fixed gear allocarioo.. because 
TAC will be the coostraining fa:tor anyway. 

•	 Splitting the PSC cap plOpooliooailO the cod quoIa reduces overall halibllllOonaIity, relative 10 having a 
commoo cap for the two trawl secwrs. This n:suIts because under the current apportiooment the catcher 
vessels take 51% of the trawllllrgel_h blllllCCOuot for 58% of the totaI ....wl halibutPSC mortality in 
the _ codfishcriea. If the calCber vessels were to catch 60% of the llIrget cod theY would eud up with 
68% of the halibut mortality. Therefore if they receive ooly 60% of the balibut. theY will lIOl be able to 
catch 60% of the cod, aod the total halibut mortality will decrease. but ooly if the can:ber pmc<ssoB have 
low enough halibut bycatch rates to first use their cod allOCaboo. 

•	 These results are primarily due 10"'"_: (I) the Call:ber vesaeia have a high!< perceotage of their cod 
catch in cod _ fisheries, and (2) the ca!dIl:r veasels have a higher bycall:h .... of halibut, in cod llIrgelS, 
thao call:herlproceasors. 

5.2.5	 Model Ruo #6 • Assumes a 7.5% TAC Reduction fir CDQs 

•	 This model ClIO was made with the asswnptioo of 7,5% of the TACs. including cod, being set aside as 
CDQs, _ally, tltis reductioo in TAC, because it is acCOlOpanied by. 7.5% rednclioo in the halibut 
PSCcaps firc:a:h fishery, does llOl aller the basic outcomes other thaD to p1opooliooaUy reduce the Caleb 
aod gross n:veoue:s for the Joogline l!D1 lnlwl secten. Pol gear. UJlCOIlSIraiDed by PSC caps. would CODb.nue 

to harvest aoy of the 'excess' quola (above 49%) allocaled to fixed gear. 



5.2.6 Model RUDS Ifl aOO #8 - Release the Halibu! PSC CoostraiDts for Loogline and Trawl Gear and Sets 
the Pot Gear Catcb at a. Muimum of 25,000 tnt and 3S.000 mtRespectively 

•	 The primary purpose of these model nms is to examine what wood be required. in temlS of halibut PSC 
allowances. by each sector under the full range of allocati.oo alternatives. 

•	 Because loagline gear no longer has a cap in this model run, pot gear cateb was arbitrarily constrained at 
25.000 lOt in order to make the model waf< (i.e.• reD us bow much halibu! might be.-by the other 
sectors to prosecute their quota alIOCaliOllS). This is a 33% _ over the 1995 cau:h by pot gear. 

•	 In order to caleb the full cod quota UDder the l:lIIIl:IIlallocation. 3D additioDal3761Dl of halibot mortality 
"-"UId be I<qIIired. Of the <otaI amoUDt'- (2.861 lOt) to fully lake the cod TAC, 797 IDlwouid be for 
the loogIine sector (just below their aauaI cap of 800 lOt) with 2.050 lOt by trawl gear (365 lOt over their 
actual. cap of 1.685 mt) and pot gear wouJd accoUDl for 14 mt If the trawl allocation is split 60% to the 
catebcr vessel sector. the total increase would be only 516 mt (with the trawl CV sector' accounting for 
1.759 mt). 

•	 Uodcr II rtCiprocal of the current split (allocating 54% to fixed gear). aDd assuming a 25.000mt catch by 
potYeSSOls. the IoogliDescctor"""*lne<d a total of 1,027 mtofPsc, '127 ml over their existing cap. The 
ttawl se:tor would be CODStrained by the cod quota in lhiscase aod would lake 1.447 m~ 238 mtsllm1 of 
their exisrlDg cap. for a oct "savings" of 11 mt 

•	 Under a 49/49 spli~ the loogline sector would ne<d 912 IDl of total halibut PSC, and the trawl sector 
(.ssumingno sub-split) would need a total of 1.749 mt of PSC to cover cod caleb indi=ted(wget) cod 
fisheries. lbis is. IS in AltemaJive 2, above the existing caps. 

•	 Under the mosr. extteme allocation alternative which would reduce overall PSC mortalitY (Altemalive S 
wbich allocates 59% to fUtd gear). the total poIf2lIial halibul "savings" would be 197 m~ which is the tola! 
savings from the U'awl sector minus the additional balibuJ: needed for the LoogliDc sector. 

•	 A final modcI ron was pcrlllm••h1lic1ll3ises the pol gear sec....s cod cau:h to 35,000 m~ which is double 
th<ir 1995 calCh. In this l2lC, the total PSC oetded by the trawl and loogline sectors dec=ses. The lowest 
amoWlt of poteIItial halibul: byeatch in this case is 2.222 rot (again from Altemative 5). for an overaU 
potential "savings" of 282 mt 

•	 Pota:rtial "saviD8s" ofbalibur. from tbetrawl scctacao be reapportiooed to other trawl groalndfisb fisheries 
during the OPDual specilicabons procesa (thereby oegaling the "savings''). or allowed to be reapponioocd 
to the dRcted halibuJ: fisheries.oc 'banked' to enhance funu'e halibut biomass (the latter two optiODS are 
at the discretion af the IPHC). A thange in the overall caps foe loogJiDe or trawl fisberies would require 
a separate FMP/r<guIatDIy ameDdmeot 

5.2.7	 ModelRlms#9 and #10 -Evalualcs IDteractioo With IRJIUProgram aod Assumes a 10% Decrease 
in the Qucb of Cod in Other Groundfish Fisheries (25% reduction assumed in #10) 

•	 This modcI ron was IIllllIe to examine potcctial interactials with the Council's propo>ed fmproved ReleDtion 
and Utiliurioo (IRIIU) program, Obvioos imp_.. that diSl:O<ds would be reduced to tero (other lhao 
regulaIcry disicarck). Less obvious impacrs arc derived by making an assumption regarding the avoidance 
ofcod bycatch io olhcr gm_sh tatgcllisberies. Two 5CCIlarios .." developed: (I) assumes that bycaleb 
ofcod in other fisheries will decrease by 10%. and (2) assumes that bycateh ofcod in other :fisheries will 
decrease by 25%. 
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• The primary impact is to make more cod available to aJllarge! fisheries. of which gains accrue primarily 
to the trawl fisheries since fixed gear fisheries take nearly all of their cod in targets anyway. 

• Under the assumption of a 25% decrease in cod caught in other fisheries, Alternative 3A (which is a flip 
of the current percentage splits) shows an increase in the target caleh of cod for boLh the CV and CP trawl 
sectors (about 5,000 mt each), SQ that their total target catch is equal to the target catch under the current 
allocation percentage; i.e., Ihe percentage allocations could be reversed and the racget catch of cod by 
trawlers would remain. unchanged relative to Alternative 2. [This comparison is assuming the IR/IU 
program is in place - the total target catch would be lower than Alternative 2 without IR/IU in place, so 
would represent a decrease in catch for trawlers in at least 1997.1 

5.2.8 Overall Findings 

•	 Given the current halibut bycalch rates in the trawl fishery, the currem allocation of Pacific cod (Allernative 
2: 54% to trawls and 44% to fixed gear) couJd not be harvested without an inseason reallocation from the 
trawl secLar [D the fixed gear sector of at least 12,000 mt. 

•	 Under a 49%/49% allocation beLween fixed and trawl gear (Alternative 6), both fixed and trawl Pacific cod 
catch could be accommodated within the existing halibut PSC caps wilhour inseason reallocation. 

•	 Due to bycateh constraints on both longiine and trawl gear, the primary beneficiary of any increase in the 
fixed gear allocation above 49% will be pot gear. To the e,;(ent pot gear is unable to take the additional 
allocation, there will be foregone harvest of Pacific cod. 

•	 IT an increase is made to Ihe trawl gear sector, then foregone harvest of Pacific cod would be expected as 
they are constrained by halibut bycalCh, unless some halibut is reapportioned from other target trawl 
fisheries in the annual specificalions process. They are currently constrained at about 49% of the TAC. 
Ifitwerere-apportioned in the fall to fixed gear, pot gear mayor may not be able to take that 'excess' fish, 
depending on Ihe size of the unused quota and the amount of pot gear effort exerted. 

•	 Overall halibut mortality and overall cod discards tend to decrease under Alternatives favoring fixed gear. 

•	 Within the trAwl fleet, the CV trAwl seclor bas higher halibut bycateh mortality rates, while the CP sector 
has higher cod discard rate..<;. 

•	 Reduction in the trawl gear allocation will rend to be at the expense of the trawl cod target fisheries, since 
bycatch needs in other fisheries will still be accouunodared. Since the CV sector targets cod at a relatively 
higher rate, they will be mosl impacted, barring sub-allocations between the two trawl sectors. 

•	 Based on available infonnation for this analysis, differences between the aJternatives, in terms of total gross 
revenues, \Vil.l not be significant. Primary impacts will be distributional; i.e., the different allocations will 
create benefits for the pot sector at the expense of the trawl sector. The trawl sector is unable to benefit 
from increases in the trawl apportiomnent due to the halibut mortality cap. 

•	 All findings in the oo:'lJIllent should be made, bearing in mind the assumptions and caveats of the analysis. 
In particular, we remind the readers the 1995 bycalCh rates are an important detenninant of the results. 
1bese rates have varied widely over the years included in the analysis, and are expected to continue to vary. 
Finally, we remind the reader that because gross revenues do not incorporate costs of production, these 
numbers sbouJd nol be used as predictors of overall benefits to me Nation. 
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5.3 Speciiic Iss.... in Ihe Council', Probl""S_' 

Although much of the ]X'CCCding summary touched 00 specific items in the Council's Problem StllItcment. an 
addiIimal sumIDary is provided in tbis seaioo wbic:b cxpUddy refers to issues raised in thai: Problem S1atement ­

the Problem StaIOmCDI is sboWD again below for reference: 

Th~ Berin.g Se(J/Alelltian Islands Pacific cod/ishfry continlles to mlJrlifesl many 0/ the problems 
that led IN NPFMC to adoptAm<lIIimtnt 24 in 1993. TMse problems include compressed fishing 
seasons. periods ifhigh bycarch. waste ofresource. and new enmznts competing for the rtSource 
~ 10 crossovers allowed lUIdtr the NPFMC's Moratorium Program. Since the apportio~1ll of 
BSAl codTAC berweenjUnigear,jig,and trawl gear' was implemenud onJQ1WQry 1. 1994. when 
AmtndmtlU' 24 wtlU' inso effect. tN trawl, jig. and fixed gear compOrttlllS have harvested the TAC 
widademonsrrably differing levels ofPSC mortality, discards. and bycarch ofnon-larget species. 
ManagefMnJ meQSlVU an nuded to tISSue that 1M cod TAe is harvested in a mallner which 
redw:es dUcards in the IOrgerjishfrWs. rt~ces PSC monality, reduces non-target bycarch ofcod 
and omer grolUldft,sh spteies, takes illlo accOUnt t~ social and economic aspects of variab/~ 

allocations and addresses impacts of tilt fishery on habitat. In addition, tM amendrn211l will 
contilllU to promote stability in tht fislstry 0$ the NPFMC continaes on tlst path 'owards 
compreheASive ralionalizalion. 

The foUowing specific issues are identified and discuzed below: 

ComgJ1'+$sed fishing Scragogs 

Fishing seasons for each indwItry sector involved ~ discussed in some detail in Chapter 3. Neue of the 
a1_beiDg coosidered will directly address Ihe issue of compressed fisbiDg seasons 0\'CRlI, though llIere 
ate impliatioos for srasoo I.. in Ihe flxm of ttale-otlii between the industry sectors involved. For example. 
agrowth in participalioo in Ihe cod fisheries by pot vessels, whicb is evideot cur=tly and could expand due to 
doWDlum9 m IIJemb_ has Ihe polelttiailO furtba <""'1"= fisbiDg sellSOOS for die fixed gear fisheries 
overall. This would a:cur UDder alIocalion altematives which retain the existing pc:rcentages or those very close 
to the existing pezcentageS. An inaeasc in the allocatioo to fixed gear bas the pot.elllial to mitigate this trend. 
though it would be at the expense of the trawl sector, whose seasons would be further compressed by a change 
in the aIlocatioo pen::enr.ages favoring fixed gear. The reciprocal is also true. tbougb any further compression of 
trawl fisbiDB seasons could be miligaltld to """e ex_ by \bose a1lm1alives which reod to increase the relali\'C 
amount of cod lakeD in target fisheries, as opposed to being taken as bycatch in other groundfish fisheries. 

Perigck of High Bycatch 

HalibuI ~ in g<a:nl will-'y affect both the looglinc traWl s=o<s' ability 10 take their overall TAC, as 
well as the length of Ihe seasons. Specific periods of high bycaldJ may still be uoavoidable. though trimester 
aIl0cati00s of Ihe longIire fislDy may bdp avoid p:riods ofhighet bycatcb. !bough Ihe.se oplions exist n:ganlIess 
ofIhe pcmmage aJb:alims _ gearljpes. Trawl fisheries for cod typically occ'" in Ihe spring of Ihe year 
and are completed. due to attainment of eitber the TAC or the PSC cap. by the end of April. This is largely a 
futx:tioo of the dcrl>y """"" oflhe fislDy aDd will be unaffected by any of Ihe aIlOCaliOl1 a1tenWives. oIher than 
10 ,dghdy 'boneo. or lcugtben. the periodoffisbiDg activity. 

Halibut bycaIc:b in tbecod talgetfisbcrics tmds to be rtduccd O'VcraU in allocation allel'113tives which favor fixed 
gear. These ,sviogs occur bee...., trawl fisberies become constrained by their smaller cod quota allocalioo Cal 
more extreme aUocatioo percenmges)and DeVer achieve the PSC caps currently allocated to the cod fishery. 
Tbougb the overall 85Al trawl PSC cap is fixed in r<guIaliOo, the cod portion of thal cap is set during the aDIIuaI 
specifications process. and could be apponiooed to olher trawl fisberies.ll:$UIting in little or nor overall halibut 
savings. [f not reapportioned to other fisheries. then a potential savings of balibur. occurs wbicb can either be 
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• The primlll)' impact is to make more cod available to all target fisbtries. of whicb gains accrue primarily 
to the owl fisbc:ries since fixed gear fisheries take nearly all of their cod in targets anyway. 

• Under the assumption of a 25% decreaoe in cod caught in other fisberies. A1tmlo1i"" 3A (wbic!J is a flip 
of !becum:ll1_splits) shows an in=ase in !be taliel caleb of cod foe balb lbe CV sod CP trawl 
""""" (aIloOl 5.000 ml cacb), so !bat tbcir ltJI21 tatgel eateb is equal III !be target carcb UDder !be cwre01 
allocation pcn:cnt3gC; Le.. !be pc:tCcotagc allocations could be ............ and !be target eateb of cod by 
trawlers would remain uncbaDged relative to Alternative 2 [This comparison is assumjng the IRIIU 
prognm is in place - die IOtai target caleb would be lower IhaD Altmllltive 2 without IRJIU in place. so 
would represent adecrease in catch for InLWlers in at least 1W7.] 

5.2.8 Overall Findings 

•	 Gi'w'Cll thecum::ulbalibut bycatl::b.1'Ble$ in tbetrawl fislay, the current allocation ofPacific cod (AltemaEi.ve 
2: S4% III trawls sod44% III fixed gear) cooldD<Kbebarvestcd witbour an iDscasonrcallocalion from lbe 
trawl sector to the fixed gear sector of 81: least 12,00:> ml 

•	 U...... a 49%/49% aJb:atjm _ fixed and trawl gear (AllmWivc 6), botb fixed and trawl Pacific cod 
catch could be accommodated within the existing halibut PSC caps witbollt inseasoo reaJlocation. 

•	 Iluc III bycarcb constraints on botb Iooglioc sod trawl gear, lbe)lrimary bcocficisry of any iDcJcasc in !be 
fixed gear aIlocalioo above 49% will be pot gear. To the exlCot pot gear is unable 10 take the additiooal 
aUocaDon. there will be foregone harvest of Pacific cod. 

•	 IfaD increase is made to lbc trawl gear sector, thea foregone baIvest of Pacific cod would be expected as 
!bey are coostraincd by balibot bycarcb. unless SOlOC balibot is _mooed from other larl!Cl trawl 
fisberies in !be annual spccificalioos process. Trey are C1UIC01Iy collSll'lliDcd at aIlo0l49% of !be TAC. 
!fit """,re-apportioocd in thefalllIl fixed gear. pot gear mayor may DOl be able 10 take !bat 'excess' fish. 
depending OD the size of lhc: unused quota and the amount of pot gear effort exerted. 

•	 0veralJ balibul mortality sod overall cod discards telld III decrease UDdcr Akcmatives favoring fixed gCllr. 

•	 Wilbio the tnIwl flcc~ the CV tnIwl sector bas bigbcr balibot bycatc!J monaIity rates, wbile the CP sector 
has higher cod discard rates. 

•	 Redu:;tioo in the trawl gear allocatioo will tend to be at the expense of the trawl cod tiJl'gt:l fisberies, siDce 
bycatt:b oc:ed!I in otI:a fisberies will still be accommoda1ed. Since the CV seeler targets cod 8l a relatively 
higher raJe. they will be most impacted. barring SlJb...allocations between the two nwl sectors. 

•	 Based on available informatioo for Ibis analysis. differ...... betwcco the a1lCnlativcs. in terms of IIltal gross 
revenues. will oot be signifiCaDl Primary impacts will be distributional; i.e.• the diff~t aUocarions will 
create benefits for the pot sector at the expense of the trawl sector. The trawl sector is unable to benefit 
from in~es in the trawl apportiODIDeDt due to the halibut m<Xtality cap. 

•	 All fiooinw; in the dcoIDll"flt should be made. bearing in mind the assumptions aDd caveats of the analysis. 
In particular. we remind !be rcadcts the 1995 byeateb rates are an importarll detcrminaot of the results. 
These rates have varied widely 0Vl7 the)arS iDchxJed in the analysis. and are expected to cmtioue to vary. 
Fmally, ~ mnind the reader that gross reveoues ignore all costs of productioo aod may be misleading as 
a predictor ofoverall benefits to the Natioo. 
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5.3 Specific Issues in the Council's Problem Statement 

Although much of !be prec:Ming summary tDucbed on spcc:ifk: items in the Council's Problem Statement. an. 
additional S'mmary is provida1 in tbis sectim wbicb explicitly refers to issues raised in thai. Problem StalMDC:D1 ­
the Problem Statement is shown again below for rtfen:oce: 

The Bering SeaJAleunan IslaNb Pacific codjisMry conti/UUs to manifest many of the probkms 
that led the NPFMC to adopt ~ndmtrlt 24 in 1993. These problems includl compressed jishing 
seasons. periods ofhigh byaJtch, waJte ofresource, and new entrants competing for tM resource 
due to crossovers alloWfd u.ntkr tM NPFMC's Moratorium Program. Since the apporTionment of 
BSAI codTAC beeweenjiudgear,jig,and trawl gear-was impltmtnUd on JalW/Jry 1,1994, WMn 
~ndmerlt 24 weill inJo effect. the trawl,jig, 4ndfixed gearcompoMrtlS have harvested liu! TAC 
l'vith demollSuabty differing levels ofPSC mortrllity, discards. and bycatch ofnon-target sptcitS. 
Management measures are needed to ensure t#taIIM cod TAC is horvesl4d in a maM£r which 
redMces discards in the IOrgetjisMries. redJlces PSC mortrllity. redJlCes non-lOrger bycalch of cod 
and odur groundjish species, lakes into accounJ 1M social and economic aspects of variable 
allocations and addresses impacts of1M fishery on habitat. In adJiition, 1M OIIltndmenJ will 
con,i/Ult to prom()le stability in 1M jishery as 1M NPFMC contilUltS on 1M path towards 
comprehensive rationalitation, 

The follOWing specific issues are identified and discussed below: 

Comprrssed SWipg stawn'i 

Fishing seasons for each industry secttr involved were discussed in some detail in Chapter 3. Nme of the 
a1tema1i>es being lXlIISideR:d will directly address liIe issue ofcompress<d fisbing seasoos overall. though there 
are impJicatioos fix seasoo.leDgdJ.. in the fmn oftrade-offs betweeo the iDdustty sectors involved. For example. 
a growth in (*ticipatiaa in the cod fisbcries by pot vessels. which is evident cwrendy and could expand due to 
doI>moms io liIeaab fisIxri<s. has Ihc potemial to fur1hc< com_ fisbing seasons for liIe fixed gear fisheries 
overall. This wouki occur IDld5" aUocalion altemalives which retain the cx.istiag percentages or those very close 
to the existing percentages. An increase in the aUocalion to fixed gear bas the poteIdial to mitigate this trend, 
though il would be at. the expense of the trawJ sector. whose seasons would be furtber compressed by a change 
in the al.locaDaa pen:"nages favoring fixed gear. The reciprocal is also uue, mugh any further compressioo of 
trawl fishing scasoos could be mitigarr:d co scme exleDl by those alamatives which te:od to increase the re1ative 
amount of cod taken in target fisberies. as opposed 10 being taken as bycatcb in other grouodfub fisheries. 

Periods ofHigh Bxcatch 

Halibut bycaIch io!l""l'a1 will greatly affect both liIe looglioc lraWl sectors' ability to take their overall TAC. as 
well as Ihc length of Ihc seasoos. Spedfic periods of high bycaldl may sliU be unavoidable. 1hoogII bimestu 
aII0cab00s ofIhc JmgIine fislay may bcIp avoid p<ri<><b ofhigher bycall:b. though these opIioos exist reganUess 
of Ihc pem:mage allocations__"""" Tnlwl fisheries fur cod typicaUy occur io liIe spring of the year 
and are completed. du= to auainmem of either the TAC or dx: PSC cap, by the end of April. This is largely a 
fundioo oflhc lbi>y oatuIeoflhc fislay aod will be uoaff<cled by any of liIe aIlocatioo a1tenwives, oIhet tbao 
m slightly shorteD. or leog1heD.1hc period oflishiog activity. 

Halibut bycaIch io Ihcaxl targ<t _1aIds to be reduced overall io a1IocaIioo altemaIi\'OS which favor fixed 
_. 1b= savings occur because trawl fisheries become coostnIiDed by liIeir smaller cod quota alloelllio. (al 
more extreme aUocarion pe:tteutages)and never achieve tile PSC caps clUTenlly alllX3ll:d to the cod fishery. 
Th:Jugh lhcoveraU BSAI trawi PSC cap is fixed in regulatioo, liIe cod ponion of 1hal cap is set during liIe aooual 
spoci1icatioos process. and could be apportiooed 10 other trawllislJeries, resulting io little or nor overall halibut 
savings. If not reapportioned to OIber fisheries. then a potential savings of balibu1 occurs which can either be 
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rea1kx:attrl to directed halibut fisheries or 'baDked' to increase fuIUre hahbut biomass. Corresponding increases 
in the Imglire cap "OOId be pllSSIble under """""'" llIIlelldmCD~if it is the desire of the CooDcilto increase the 
cOO catch by the 1000gIiDe sector. UDder any giVCD. gear allocabOll pc:rceDtage. baJibut bycateb from trawling is 
minimizM in sub-altcmatives whim alIocale a greater percenlagC of the traWl apportionment to catcher 
processors. 

Waste of Resource; (Discard'S> 

The majority ofdiscards are ttum trawl fisberies, particularly caJCberlprocessor =sels, and primarily because 
rclalively ....of lbcir rodcattlI """"'" in groundfish fisberies wb.... cod is OOlthe talgel (discards are generally 
higher in non-target fislJ<ri<:s). Ove<1lll discan1s are not cxpeeled 10 cIJaDgc significantly under any of the 
altemalives. l:hoogb. alaematives which allocate a greater perceouee to fixed gear result in tbe fewest discards. 
part;cuJuly of discards in target fisheries. If an Improved Retention and Utilizalioo (lRIIU) program is 
implemmled (wbicb _ BSAlrod ~).the lOlaI discaals, otbor lban regulmmy, will be elim;n."'" for 
all fisbcries. aod t:I:='e will be 00 diffelmce amcng any of the a1lemaIives in tenDs of discards. More of the fish 
will be taken in target fisheries. due 10 avoidaoce reactions of vessels in CJIlu2' groundfish fisheries. 

New EntraIltlj from Moratorium Crossover ProYisions (Growth ofPQl; Gear Sc;etprl 

The provisiOllS of the lIXll1llDrium, coupled wiIh the recent 00wDllm1 in cnb fisheries. will likely incmlse 
partidpalioo in the rod fislai<:s, particularly ofpot gear vessels. Reecutdm sbow a doubling ofpot gear carch 
from 1994 to 1995 (from 8,000 mllO 18.000 m.), and. 50% inaease so far in 1996 relative to 1995. Fa 
example, 1996 caJCb by PO' gear may be as high as 28,000 lOt givcu curren1 caJCh rates. Given cunent (1996) 
cod quotas, aod given the fact Ihat traWl aod Jongljne gear are curreDtly conslraiDcd by PSC caps. all of the 
altemabYCS UDder CODSidcratiou would acrornmodate thar. level of pot gear caleb. and more.. UDder [be cwreDl 
aJIocB1ioo.pe:rcmtages, die projeclcd pol caleb. is41.OSl mt, which assumes currenl PSCcaps for the ocher gear 
types, and assumes !hal the pot gear S<daoouJd caJCh !hal mudl cod. As an additional referellCC po~ • reversal 
ofthecurrem spliI. stx:h!hal fixed gear is alIoealCd 54% of the quota. would result in 51,688 mtavallable 10 pot 
gear. 

Unless pot gear eateb e=eds _ ......... all of the alternatives would appear to allow for suhataDtial growth 
in the pot S<da, wilhoot impGDg the cw by the longl;ne sector. If ove<1lll cod quotas decrease in the future. 
then alternatives which alIoea1lo • greater (lban curreot) percenlage to fixed gear would be necossary 10 
accomodate the growth of the PO' sector, without impactiDg the longline share. In thal case, the reallocation 
would be: at: tbe expense of the trawl sector. 

Non-wget: Bycateb of(od 

B)<SlI:h ofcod in otbor groundfisb fisberies occurs primarily in trawl fisheries, and the calCherlprocessor bas. 
relarively higher perceotage of IIOO-wget calCh Iban catcher vessels. FIXed gear caleb occurs almost entirely in 
target fisheries. As mentioned above. discan1s of cod are much higher in non_ fisheries lban in target 
fisheries. Because bycaIch needs in oIher fisheries will still be provided for in me management system. any 
rl'rlnrtioo in qIPa to the trawl S<da will mostly be fel' by the target cod fisheries. Total amounts taken in other 
fisbcries will remain largely unaffecled. An excepliOll to this occurs UDder an asswnptiou of IRIIU. wbere it is 
likely that bycalch of cod in other fisheries will be reduced, _yproviding additional fIsb for the di=led 
(Largel) cod fisheries. Although total tlOD-targel cod caleb remains lugely unaffected across altmWives, there 
are diffc:n::D:J:S in the diStribution of ta[&Ct GlItch between caICbcr vessels and calCbcr processors. For example. 
sub-a1lemwve5 whim allocate 60% of the trawl seeler's quota to eateber vessels result in a disproportiooate 
distribulion of the overall trawl target catch to eatt:ber vessels (the caleb of cod in targets by the CP sector is 
greatly reduced - mOSI of their cod catch oc:cms in DOD-targets in these cases). 
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Habitat Concerns 

Ai; is described in Chapter 2 and in odu:r existin& literalUre. th= "'" bentbic iDJpacts associated with all soar 
l)1><'l. though the Iar::t of researtb in the Nonb Pacilic fisheries pr«lude any quaDlillllive comparisoos of iDJpacts 
0Ildc< the a1tema1ives being coosidercd. To the exteot thai pref=DtiaI aIlocaliODS to fixed gear will...mce any 
!rawl gear imp,"", from _ rod fisbing, it", posstble thai effi>rt would be lraDSfetred to othee !rawllisheries. 
resulting in a net change of little or no reduction in overall trawling. 

StabililY in the fisJwy and Cgmprebcgsive Ratjgnalization 

Judgements regarding stabiJily may be very subjective aod depeod 00 the peo;epIioo of stabiJily and upon 
assumptioos regarding poteotial tillure steps in the Compr<lleosive Ratiooalizatioo process; furtbe<. there are 
tbc oftm COU01efVailiog issues of stability across industry sectors to be reconciled wilh stability witlsin industry 
sectors. For example. maintaining the curreut percemage aUocaliODS may promote Slability acrDS$ industry 
sectors. as .... as within mdusby secrnrs, except thai it may not provide flD" stIbilily wilbin an increasing pol 
gear fisbr<y wbidl may depend beavily 00 the rod ==e in the fuIure. Ifthe PO' gear secur C<JlIliDues to grow 
at the cmreol: rate. it may be necessary to iDaease the fixed gear allocation to insure future stability of the longline 
sector. though thai: of course will be at the expense of saability to the nwl secter. Stability of the ansborc 
processing sector may be impacted by the allocadOD aJrtmatives as well. wilb trade-offs between it aDd the 
offshore processing secur. finally. stabiJily wilbin each of the trawl sectors (CV and CP) can be affec1Ed by the 
sub-allocatioos being considered. 

How the variom sectors will be impacted under any allocation aJremative caD also be affectEd by future 
management prograDlS which can affi:ct both the ovendl rod fisheries and particular_ of the rod 
Iisbmes; tbese potential pr""'.... include CDQ aUocatioos. the IRi1U program. aod individual Vesse! BYCalCh 
AccOllllling (VBA) progt3IDS. From the analysis. it appears thalany of the a1temalives will provide stability 
to me Imgline fishery, in £erms of maintainiog its cum::ut baYest ~s. Slabi.Iity to lbe trawl sector is a bit more 
difficult to ascenaiD. because there are possible differences in the distrilRniOD of targtt c8u:h betwecD the CV 
and CP seclOrS. Overall. an allocation which reflects tbc current split (49/49) may provide the most stability 
across aod within industry sectors, though a reciprocal of the currenl split (54#4 in favor of fixed gear) could 
provide asimilar disbibuliou of target catt:h. assuming an IRIIU program wilh resulting decreases in the catch 
ofcod in 0Iber uawl groUDdfisb. fisheries. 

5.4 Detailed Examination of "Base ease" Model RlDI 

5.4.1 Model Run #1 - Uses The "Standard" AssumptiOll Set (Base Case) 

The first.modcJ nm. sbovos the impa;b of the 21 alternatives under the ..standard.. set of assumptions. i.e., using 
1996 TACs withlul CDQs. and.....".,q there", 00 spli1 ofthe tr1lW1 balibur PSC monalily cap between the CV 
and CP. n;s model nm will be the "default" model nm agaiust which othee model RIDS sbou1d be compared. 
8e"ause I:IJis nut is assumed to be the staDdard or "Base ease." we io:1udc a complete set of 21 OWpuI fables 
showing the results of the model aDd me impacts of the altematives on the fisbeJY. 

List orTables Sbowirw the Impacts or Alternatives Using thO Standard Assumption Set: Model Run #1 

Table5.2: Total Pacific Cod Caleb ID All Fisheries 
Table 5.3: Total Pacific Cod Catch in Pacific Cod Target Fisheries 
Table 5.4: Total Pacific Cod Catch in Noo-Pacific Cod Target Fisheries 
Table 5.5: Midwan:t Pollock Target Fisheries: Total Cau:b. Pacific Cod BycalCb and Discards 
Table 5.6: Total Pacific Cod 0;""""" ID AU Fisheries 
Table 5.7: Total Pacific Cod Discards In Pacific Cod Target FISheries 
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Table 5.8, Total Pacific Cod Discan1i In Non-Pacific Cod Target Fisheries 
Table 5.9, Metric Tons of Halibut Morta1iEy i.n Pacific Cod Target FISheries 
Table 5.10: BycalCb of C. Bairdi 
TabJeS.ll: BycalCb of C. Opilio 
Table 5.12: Bycaleb ofRed !Gog Crab 
Table 5.13, Groos Revenue From All Species ProdIlClS mPacific Cod Target Fisheries 
Table 5.14, Reduced Gross ReveDue In the Dirocted Halibut Fisheries Resulting From Halibut BycaICb 

Mortality (Opportunity CoSl of Halibut BycalCb) 
Table 5.15: R<duced Gross Revenue In the Din:cIed Crab Asheries Resulting From Crab BYcalCb Mortality 

(Opportunity Cost of Crab ByCalCb) 
Table 5.16: R<duced Gross Revenue In the PuIlock Fisheries Resulting From Pollock ByCalCb in ibe Pacific 

Cod Fisheries (Opponunity Cost ofPollock BycalCb) 
Table 5.17, Reduced Gross Revenue In the All Dirocted Fisheries Resuiting From BycaICb (Opportunity 

CoS! of All ByCalCb) 
Table 5.18: Summary of Target CalCbes of Halibut Mortality By Fi'ed aod Trawl Gear 
TableS. 19: Summary ofProjeceed 0u1C<Jmes Of Altenlalive Pacific Cod Allocations 
Table 5.20: Ranking of Projected OuIromes OfAlternative Pacific Cod Allocatioos 

These tables are shown 011 pages 121-139. Similar [abIes for eacb oftbe remaining nine model runs were also 
<=ted. Because each of !bose additiooaJ runs focuses on cbaDges in a small sub-sel of the DK>de1 assumpti<ms, 
only lables _ lD the panicu1ar issue will be rq>roduced In this document. The complete set of lables (over 
200 pages in all) Is available by conta:IiDg the Council office. 

Wilb the ..cepIioo ofTableS.s aod summary Tables 5.18 through S.W,lbeso lables are developed wilb similar 
formats. The firSI "'" ed1uoos list the a1lerDlllives by Dtmtber and show the lrawVlixed gear split as well as lbe 
trawl CP/CV split. (!be lalter is sIlown In parentheses.) The ...1four coJllI1UlS show the tolll1 quantity of each 
m..."", projected to acetUe '" each of the four gear groups (LongIine, Pot. Trawl CV, aod Trawl CP). The 
seventh column adds the four gear groups ID produce a total for eacb measure. The third set of columus shows 
percentages for ~ of the groups. In mos: cases, the percentages are calcu1aaod with the gear's total in the 
numerattr and the sum of the four gcan in the denominator. In this case, the sum of the percentages will add up 
to lbetotal pero:n' (usually 100%, but DOl always.) In some cases.lbe pe=ntages show the gear group's total 
as a percent of that gear group's IUtai from a pevious table. An aample of this is fouod in Table S.4 which 
shows total Pacific cod eateh in non-Pacific cod target fisheries. 1D this table., the pc:tCcmages show the gear 
group's DOD-large' Pacific cod as a percent ofall Pacific cod caughl by that gear group. 

The last collDDD rants each of the altemalives. With ope ex_em the rapkim: is made em the Total Quantity 
in the seymtb mhgpp. If the measure is generally a positive aspect of the fishery (e.g.. gross revenue) then the 
l1lIlking gives a 'I' to the a1l1:maliv«s) wilb the high... total. Iflbe measure is generally a negative aspect of lbe 
fishery (e.g.• balibut PSC mortality) then the a1lemanve wilb the lowest total m;elves the /#1 nmkiDg. In cases 
oftics. two or more alternatives may receive the same ranking. As an example. Look al Table S.3. showing the 
total Pacific cod caleb In tarE<t fisheries. The total Pacific cod caICb In target fisheries is higbeSl at 210,902 lOt 
and Is ranked /# I UDder 13 of lbe 21 altenlalives because It's the same: lbe Dm highest caICb (210,&&5 lOt), 
~fore. receives arank of 14. 

Total Pacific Cod em In All Fisheries 

Table 52 shows the total Pacific cod caleb In all fisheries. This Includes the caICb In the four Pacific cod taIga 
fisberies as wdJ as the calclJ (bycalCb) of Pacific cod in lbe pollock aod flatfish fisheries. The allOCatiOD 
alternatives under coosidemioo divide the caleb of Pa:ifi.c cod among gear groups regardless of the target in 

109
 



wbicll that Pacific cod is caught Theoretically theo. the per=tage of total carcb ofPllcific cod in all fisheries 
for fixed aod trawl gear should equal the appor!ioomeots. _a, because of the collSlraining halibot PSC 
mortality caps. and the IliSWDpfion ofinseasoo rea1IocaJioo ofPacific cod. the projected C8lcbcs for the fixed 
gears exceed their appoo:timuJatt in many cases. IJodrr A1ltmaIive 2A for example, the fixed gears are projected 
to carcb CMr SO% ofthe Pllcific cod TAC. whereas their opportiC<llOelll was ODly 44%. Over 6% of the Pacific 
cod was realJoc:atrd to fixed gear in-season. This occurs, as will be seen in TableS.9. because the trawl Pacific 
cod fisheries are coostrained by their halibot PSC IIlOfla1ity cop after carclriog just less lban 48% (UDder this 
allemlllive) ofthe total Pacific cod. Uoder A1temlllive 3A where the uawl apportioomeut i. 44%. the ttawllOta1 
Pacific cod C8lCb. is in faa 44%. Under this altemative, the apportionment ceDStnliDs the ttawl catch rather thaD 
the halibut PSC monality cop. 

further examinarioo of the total trawl cmchcs of Pacific cod in Table 5.2 reveals thai: UDder aU SUb-optioDS of 
Alternatives 3 and 5, the rrawl cau:b.es equal the amounts allowed UDder the altemarive apportionments. This is 
b""u" the uawI groups Ille coostniDed in these alternatives by the apportioomeor aod not by their halibol PSC 
mortality cap. Further. UDder sub-optioos 8. C. aod D. tbe <elative share of each sectors' catch equals the 
proportion allowed UDder the alternative. For example. UDder Altemalive 3D. the trawl sector as a whole is 
allocated 44% of the Pacific cod TAC. with 55% of that going to the trawl catcher proce.ss<n. Adding the 
pcz=ltagell fmn coIumos 10 Bod II for this alla'Ilative, "" see that indeed the trawl seclO< is proj<aed to receive 
44% ofthe total. DividiDgthepm:eotgDillgtothelmVl CP group by 44% (24.2% .;.44%) reveals that the uawl 
CP group catches 55% of the ""wi total. 

U_ all suIKJplioos for A1temalive1l2. 4. aod 6. tbe uawI caId1 falls short of its allocated apportionment This. 
as stated above, is due to tbeir bycarcb ofhalibuL Under these a1temllli.... cod is real10cated from the lmVl 
secta' totbefixcd gear secta'. On avenge under these aJtcmalives. the trawl seclDr is projected to catch 47.7%. 
Further. the projected carcbes uoder the "A" sub opIioos for AItemlllive 1. 2. 4, aod 6 are i""'rical None of 
tbesc a1temaJives include a sepante split of the b'aW1 harvest, and since the trawl fleet is coustnined by halibut 
rather than the apportionments. the projeclioll relies on the assumptioo of propcwtional target trawl eatebes 
embedded in the modd. With funber """",,y. "" lIOlice that projected carcbes under 8 of the 21 allenIati... 
produce ideDbcat catcb results for the uawl sectors (Alternatives IA, 2A, 28. 20. 4A, 48. 4D. and 6A). In all 
of these cases. we caD infer Ihat the apportionment js oon-binding. aod thai: the results hinge 011 the bycateb of 
halibut rather than the lI1I«arioo of Pacific ODd. We can also assume that because of the assumption of linearity. 
tbese 8 altemalives will be identical in all 21 tables presented for this model run. 

Long1ine aod pot catches in this txble n:preseIlltotal Pacific cod carcbes as well as taliet catebe<. because 00 

oIbc< fisbaies for these gear were included in the model. The longline carcb in Table 5.2 is projected to remain 
coostant at 94.112 ml under eacb a1temlllive. This is because. as discossed in Chapter 4. tbe longlioe halibut 
bycaId1lOO11a1ityl3lC(....".xd toequa! their 1995 ..... of8.501 kglmt of target catcb). and their 800 mt balibut 
PSC mortalily cap. combine to constrain that gear under each allCmmve. 

Projecta1 pot halvests inaeue UDder every aI(CmaD.ve. relative to their 1995 caleb. For example. under 
A1lemlllive2A. theeum:otalJocarioo. the pot eatob i. projected to more lbao double from their 1995 catch. Part 
of the ........ is due to tbe higher Pacific cod TAC in 1996. which incteases the lOta1 proj<aed Pacific cod catch 
by all four gears by neatly 38.000 nil Another part of the increase results from the reaI1ocaIion of onbarvested 
Pacific cod from the uawl sector whicb cannot be ta1<en by the loog1ine sector. It i. also iroportant to reitende 
lhat the model assumes that ea:h sector bas the capacity to harvesr: any amount made available to it. unless 
coostniDed by their halibut PSC mMality cop. Thus, the model assnmes in its projection that the pot vessel. will 
be able to harvest this amount 

While it appears from the early season stalistics for 1996 thal pot harvest capacity has increased. it is u.ncertain 
whether it bas increased enough to harvest the 41.05 Jmt projected UDder this alternative. It appears. however. 
that the 1oog1ine aod trawl """"" will bolb be coostrained by their halibut PSC mortality caps. Thelefore. either 
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the Pacific cOO is harvested by the pot sector. or it may go unharvested resulting in a less thao optimum yield in 
the fisheries. 

Table 52 clearly""""""'_ apriociple fiDdiDg of the analysis: any reauocation of 1'lu:ific cod to fixed gear 
from trawls is likely to directly beneIlt only lhe pot gear group. Direct benefits IIJ the loog1ine fleet of a 
reallocation favoring the fixed gear sec... would only occur if the loog1ine halibut bycaleb morla1ity rate .,.. the 
PSC cap changed. The Imgli""" th"".:I>", can affect achaoge in the byealdl rate by fixhing cleaner. however, 
a cbaDgc in the PSC cap is ourside the scope of the alternatives UDder consideration. The issue of the PSC caps 
is discussed further in the di_n ofModel Runs 7 and 8. 

A1tbough i' appears that the longliners will 001 receive a direct benefit from the reapportionment of the Pacific 
rod TAC, indirect benefits "'" possihle. To demonatralll this,·assume that the apportionment remained at 54/44 
ravoring the Irawi secIlr, and that halibut byeatch rates in the IJllwl sector drop sucIl that they are able IIJ harvest 
theU entire apportionment (145,800 on). This "OUId""" 118,800 lOt fur the fixed gear sec.... Further, assulII<: 

that thepetseaacmtimnllJ gmw. and that in 1996, they harvest 25,lXXllDL -This would leave 93.800 lOt for 
the ImgIine seaa, a slight but perbaps insisnificant d=ea.e in their catch. Bill now assume that the pD' sect.,.. 
capacity increased such that they were able IIJ harvest 35.000 on in 1996. The amount available fur Iongliner 
catch would drop IIJ 83.800 lOt Under a reapportionmen' to fixed g... the longline catch would less likely he 
impacted by the increasing capacity in the pet se<:lOr. 

In Older to clcarly see the impacts of the alIcx.alioa a1Iemari.ves 011 the trawl sector. the trawl Pacific ccd caleb. 
must he divided between Pacific end _ fisheries and non-Pacific end target 5sheries. Table 5.3 shows the 
catch 0 reach gear group in Paeilic cod target fisheries and Table 5.4 shows Pacific cod carches in other target 
fisheries where Pa::ific cod is a significant byc81Ch species. 

Total Pacific Cod Catch in Pacific Cod Jw:eet fisherics 

Table 53 shows each gear group's caJCh ofPacific cod in the Pacific cod target fisheries. A quick examiDatioa 
of the ranking colmnn shows that 1IJla1 target catches are grean:a when the altemati... ravor the trawl sector, 
howeve'. the range of total target c81Cbes is relalively minor (a raoge of 81 tons). Funbe:r, because the bycateb. 
of Pacific cod by fixed gears in other groundfish target fisheries is minimal and w.. excluded from the model. 
fixed gear sccux- target _ do 001 change from theU I0OI1 Pacific cod calcIL Therefure, Ibis section wiD fOcus 
on targeteatd>esofPacific rod in the Irawi scx:tlY and thedifference of the targetcatehes in the sul>-option within 
each alternative. 

Maoy of the findings in this section draw 011 both the target cazcbes shown in Table 5.3 8I1don Table 5.9 which 
focuses on halibut mortality. For convenience. a summary of the informaJion in both Table 5.3 and 5.9 is 
provided in Table 5.18 which shows tnla1 target and halibut byeatch morl3lity by the combined fixed gear and 
combined trawl gear SCdOrS. This tshle also COlDpUICS a weighted avenge bycatch morla1ity rate of each gear 
sector as a wbole. Because of differential bycatd1 raleS between longliDe and pots aDd between trawl eatcber 
vessels and _ plOcessors, these average bycatcb.- wiD vary under each of alternative. These differences 
will he helpful in explaining some of the results found in Table 5.3. 

As seen in Table 5.3. and as noted in the previous section, target catches in Altematives IA. 2A. 2B. 2D, 4A. 
48. 4D. aDd 6A are idcotical. In these a1tcmaIivtS. the trawl sector is constrained by their halibut PSC cap rather 
than by the appMionmcmofPacificcnd. C<anparing the Trawl CP target caleb IIJ the Trawl CY targetealeb CO< 
each tI:Jese alternatives, we see thai: the ca1Ch ratio between the lW'O is 0.9663. This is the ralio imposed in the 
model, and therefore. we caD coocludc that CPICV split within the trawl sector is non-binding. and nor is the 
trawillixed gear apprttioommt. In othet \WlRIs. ondet these altmlllives, we would anticip... that the trawl target 
Pacific a:xj fisheries will cODtinue UDCODSD'aincd UDlil the halibuJ: PSC mortality cap for Pa::i.fic cod is anaioed. 
At that point, both target fisheries will be closed and the remaining Pacific cod rca1loc.att.d to fixed gears. In 
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Table 5.18. we see that far these alte:rDarives. the average halibut bycatch mortality rate for the trawl sector as 
a whole is 22.2416 kg/mt of target catch. 

Target: ClidJc!i UDder Alternative 6DdcmnnslJate the WlI)'the modclswitc:besfrtm the IJ'awl target ratio constraint 
toOXlStniDls imp('60t by the Pacific codapportiL*u'li'JJt aDd the halibut PSC mortality cap. This alternative very 
nearly exhibits die same ratio of catch amoD8 the trawl groups as die alternatives dixu.ssed in Ibc previous 
pangrapb. In dJis case boweY<r,lbc trawl CP fisha'y is shut down 177 mt earlier. Refer back to Tabl.. 5.2. aDd 
DOte that !be total Trawl CP caIi:h represeots 26.9% of the TAC wbicb. as seen in Table 5.1. is the perceDtage 
of the total Pacific codTAC aI10wed !be caJdIor processon UDder this allemaDve. The card,u vessels total catcb 
OD !be other baud is actually less thao tbal allowed indicating that, after the trawl CP lJIrget fisbery wao closed 
due to !be appmioomeot, the trawl CV tllrFt fishery coull! DOl cootioue for IODg befon: !bey were sIwt down as 
well. in this case because of the IJ'awl Halibut pse- mortality l;ap. ralbcr chan the apponiODlDeDL This caD be 
v<rified by tuming to Table 5.18. showing balibulllD1a1ity UDder !be alternaDves. aDd DOling that the SUlD of the 
trawl balibut PSC mortality UDder this a1temative cquaIs!be balibut PSC mortality cap of 1.685 mL The fact 
(frail Table 5.3) that the trawl CV _ catcb increases by only 134 mt. 33 mt 1081 thao the decrease in the CP 
caleb dclnotmlI.... 1bc impact ofdie bigberbalibutPSC mortality rates seen in the trawl catchervesse! Pacific 
cod target fisbery. 

The reIalM:ly bigher balibut PSC mortality rau: of !be trawl CV gear groups (25.271 kg/larget ml cOlDpared to 
19.119 kg/target mt for !be eatebcr processors) explains why !be total trawl target caIi:h i' low... UDder 
Allemali... 2C, 4C. aDd 6C (Table 5.18). thao for !be other sub-optiOD& WIder the same geoenl Al1l:malives. 
Vader these oplioos Ibc Trawl CV groop is sIared for 60% of!be trawl cod apporti(lllllVlll! When the catcher 
process<XS rtaeb thoU 40% of!be trawl apportioDIncDt. they are sIwt dowD. After they are shut dowa, the average 
balibut PSC IlOlaIity caIi:h in the trawl target Pacific cod fishery in=ases to Ibc trawl catcher vossd rate. aDd 
each additiooal ton of target caleh accumu1ales halibut morta1ity more quickly. 

As aoeumpleoflbcimpactsof!bedifferemial bycali:hrates, "'amine thettawl CV aod CP targebl cSleb.. under 
Altemative 6B. Ibe,!be totaIttawl caleb" 48.4% (Table 5.2). is greater thao uoder auy other opbOD. as is die 
target can:b of!be ttawl catcher pn:>cessoB (41.968 mt in Table 5.3). This occurs because the ttawl CV target 
catcb is limited by Ibcir 40% share of the trawl apportionmenL Becallse the card1cr proce&sa'S have a lower 
b)alcb rate of balibUl they are able to prosccurc most of the remaining trawl appmioomeor before bciDg sbur 
dowo As """ in Table 5.l8.1bc.....-age ..wi balibut mol1lllity in lti10grams of balibut P'" metric too of target 
can:bfor6Bis (21.9 I) aDd is less in 6B thao tmder aoy OpOOD excepl3B. Therefore. the trawl sector as a wOOle 
catches more Pacific cod. 

Comparing 6B to AItcmaEive 6C. we see dw the trawl CP catch is relatively low in 6C, lower in fact than in all 
odJer alternalivcs wilb the exception of 3C and Sc. Because a much greater proponion of the trawl caleh goes 
to thecaJdlor-.ds,lbca_baIibut bycaIi:hrau:for the ttawl sec"" is bigbee (23.78). therefOR:. !be balibut 
PSC mortality cap is reacbcd relalively soon. 

The difrereotiaI bycaIc:h rates also explain the smnewbat cou.nzcr-inb.Utive n:suIts of AltmlaIive 4C. UDder this 
sceoario. the trawl cao:Il..- vessels ...allowed to catcb up to 60% of the 59% allocated to the ttawl sector. They 
caIi:h less UDder this sceoario thao wbeo they are allowed 10 catcb op to 60% of the 49% allocated to !be ttawl 
sector under alternative 6C. Under both of these a1temalives, the clllt:ber processor's IOtaI catch is constrained 
by !be thoU cod apportioomeDt rather thao the overall ttawl balibut PSC mortality cap. The ttawl target flSbery 
as a wbol..00_is CllllSlraiood by!beir balibut byeateb. Because the PlOponioo of catcbee processor's catcb 
is bigher UIIder 4C thao WIder 6C.!be average balibut bycaIi:h will be lower. Tbis is v..-ified in Table 5.18. 
Beealtse die .....-age bycaIi:h rate is lower. IOtaI trawl target caIi:h is greater in 4C (73.489 mt) thao in 6C 
(70.854 mt). Howev.... !be iDcrease in !be total target caIi:h in 4C is less thao the iDcrease in CP targer catcb. 
Therefore. I:be caICher vessels catch less cod because less halibut mortality was available for Ihem to use. 
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In general. we can COIIC!ude that the lDlaIlr.Iwl target catch is higher when the proportion of cau:ber processor 
target catch is greater than the propottion of Ca1Ch by Ca1Cher vessels. 

Total Pacific Cod Catch in Non_Pacific Cod Du:Jet Bsberics 

The call:hes in the poIlo:k boaom fisIai<s aod in the flaIIisII fisberies were assumed to he fixed 81 !be same level 
Wldor.,.;b IlIlfmative. Fran Table 4.4. we saw that the lDlaI Pacific cod catch by trawl CP in these liliberies was 
32.069 mt. with an additional 12.876 m' of Pacific cod byCa1Ch takeD by lr.Iwl catcher vessels. These bycateh 
Iotais ..... _ as amtaDll; in the IIlOlIeL AdditimaI b)ClIlCbes of Pacific cod results from Pacific cod catches 
in the midvoata- poIlo:k fisbl:ries. 10 Table 5.4. we see that the additional byCa1Ch of Pacific cod, in the midw",", 
pollock fisherY. increases the byeateb of Pacific cod in the DOD-target fisheries by catcher vessels to 
approximately 18.000 IDl Wldor each IlIlfmative with WI)' little varistion. The catcher proc<ssor .bycatch exhibits 
a similar lack of variation. with the tolaJ byCa1Ch of Pacific cod raoging ooly 63 tons betweea 35.713 mt and 
35.776mL 

Comparing DOD-<arget catches to target call:hes of the Trawl CP snd Trawl CV gear groups, it is appareIll that 
the catcher procesaon eateb of DOD-target cod is a much greilI<r popooion of their toIaJ trawl eateb than for 
C3lCbor vessels. This has some-'gramif1catioos given that DOIl.;arget Ca1Ches are impacted WI)' Uttle by 
the apponioomeDts. Uoder A1t=ative SA for eumple.!be DOD.;arget catch of catcher processors is 58.5% 
(from Table 5.4). Under 58 which allocates 60% of the trawl eateb to catcher procesaon. the DOll-target catch 
drops to 56.6%. This is because Trawl CP catcbes increase sUgbtly uoder this al1l:Jllativ.. Uoder 5C bowevee. 
non-target eatebjumps to 84.9% oftheCPtoIaJ.........'" the catcher vessels target Ca1Cb is a _proportion 
of their toIaJ !bey do not experieoce the same exttemes of variatino uoder the same Ibrc< al1l:Jllatives. In general. 
we caD amclude that catcher processor target catches show more variability uodet the options. thaD Trawl CV. 
because oflbeir relstively greater amount ofDOll-target Pacific cod catch. 

More importanL however, as is _ by the information in Table 5.4, is that the DOIl-taiget Pacific cod 
bycatdl does DOl appear to vary much between alt=atives. and it is a significantly _ share of eatdJer 
processor total ca!Cb of Pacific rod than of the rrawl catcher vessels. When we e:xamj'l'tl"d the target calCbes 
above. weooled that trawl Cllll:her vessels also bad a higher byeateh rate of ba1i.buL The combination of higbee 
halibut byCa1Ch rates aod a greilI<r proportion of catch in tMget fisberies meaos that wbea the lr.Iwl carcber 
vessels receive a bigber share of the trawl Pacific rod apportioomcot, the total trawl calCh is likely to decrease. 
even when comparing alternatives with the same overau trawl allocation. 

Impacts on the Pollock Mjdwater EidJmr 

The lack of variation in the DOD-target catches is a reflection of bycatcb. raleS of Pacific cod in the midwaler 
pollock fishery. The impacts on the pollock midwllll:t fishery call:hes are shown in Table 5.5. In the insbo'" 
poIlo:k fisIay. the byeateb _ of Pacific cod i' 1.18%. In other-. 11.8 mt of Pacific cod bycllll:b accrue 
for every 1.000 mt in the inshore midwllll:t poUock fishery. In the o~ fishery. !be bycateb nle ofPacilic 
roj is roughly half that of the inshore pollock fishery. The Pacific cod byCa1Ch range in the Trawl CP fishery 
'...= approximately IO.<XXl1Dl of pollock in the offsbo'" midwllll:t pollock fishery (compare 5C and 68 in 
Table 5.5), The diff=nce in cod byCa1Ch between those same two alt=ativea is 85 mL While !be impact of 
± 85 mt of Pacific cod is relatively minor. the impact of± 10.COl mt in the pollock fishery is relati~ly higher. 

With this iofotmation ~can cooclude Ihar: Ibc:re is a potentially important tradeoff berween catches in the trawl 
Pacific cod target fisheries aod the midWaIe:r pollock fisheries. 

I) With increasing IIawl target cllll:hes of Pacific cod, the midw_ pollock cllll:hes decrease. 
2) Wilb deaeasing trawl tMget eatebes of Pacific cod, the midw",", pollock catches increase. 
3) Wben trawl carcber vessel Pacific cod target catches increase. the inshore midwalcr pollock target 

catches decreases. 
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4) When trawl caIdI::r processor Pacific cod target catches increase. me ofiShore pollock target fisbely 
decreases. 

These tradeoffs can potentially compensate the trawl sector as a whole if thtte is a reapportioomem of Pacific 
rod to fixed _ wbicb effeds • dlucase in Pacific rod largO< call:bcs by trawl... (i.e.• as found with A1lmlaliyes 
3 or 5). However it i. unlikely lhalthe trawlers. wbich would be Degatiydy impaacd by • _ Pacific cod 
allocation, will be the same trawlers thaI will receive the benefit from iDc~ pollock catcbes. 

DiSCards of Pacific Cod 

Discards of PacifIc cod bave been bighligbted as • primary concern of the CoUllC~. 111= lObles focus on this 
issue, all sOOwingdiscalds ofPacific cod. Table 5.6 sbow. Pacific cod in all fisheries. Table 5.7. looks at just !be 
Pacific cod largot fisheries. and finally Table 5.8 show. the discards in non-Pacific cod target fisheries. 

Using the rantins column 00 Table 5.6. we see lhalthe smallest amount of discards ocaJlS with !be fOOf options 
IIIldc< AII<maIive 5. wIJicb aIIocales 59% of the Pscific rod lD!be fixed gear. In genenol. discards are bigba with 
apportiom:Dcnts that allocate more to the trawl sector. However. the range between the altemalive with bighest 
discard lDtai (68), and that with the lowest discatd lDtai (5C) i. 3,468 m~ less than 10% of the total undel" any 
of the options. 

Within eacb. maiD ahernalive. wecao see thaI discards are lower in tbe sub-options whicb give DJOr'C of tbe Pacific 
rod to the trawl_"""'" Dee!, The bycatch pera:nlage in Table 5.6 leads lD!be same conclusion since !be 
discard Jl"'=l'ges _ indicate lhal fixed gear ov=Il has • low... rate ofdiscards, and tha! within !be trawl 
sector, discards are low..- by ClllCbu vessel. than by ClllCbu processors 

The P="'ag<S as shown in Table 5.6 calculllll: the amount ofPacific cod discards by each IisIlery as • perreD' 
of the total catch by gear (from Table 5.2) of all Pacific cod. In other wolds. the discatd pen:eiIt i.the discard 
of the Ionglincss dMded by the total catch of the longJinets. From !be lOble we see lhalthe discanllllIlO ofeither 
gear in the fixed gear fIeot does DOl change under the altemalives.This i•• function of the assumptions of 
linearity, and the fact that fixed gear fisheries for largcts other than Pacific cod do DOl have signiJicant discards 
of Pacific cod and have DOl been _ in the projections. We also see lhal total discards by longlin... do DOl 
change wilh me altmJarives. This is a fuo::tioo of their coostaDt level of Caleb. 0venU. discard rates in the b'3wl 
S«UlrS vary IIIldrs esch altemalive bee..... of !be differiog proportion ofta'get c8lCbes and DOD-targcts carcbes 
under each ahernarive. While it is tempting to make additiooal conclusioQS using Ibis table, we believe that. in 
order to really UDderstaDd the discard issue as il applies to Pacific cod. we need to examine discards in the target 
and OOD4argec. fisheries separately. 

Table 5.8 shows the projected discards of Pacific cod in the non-Pacific cod tllrget fisheries. As noted above, 
.fixed gear discards in olhc:r fisberies are zero UDdcr tbese projectims.. Overall Pacific cod discards iD me non­
Pacific cod fisheries are rcJ.aD.vely stable. The percent columns 00 the other hand show mucb more variability. 

The pem:nrage columns in Ibis table differ mm. those in the previous table. Here, we divide Pacific cod discards 
in OOI1-Pacific rod fisberies by the discards ofPacific cod in the all fisbertes. Thus. we CSD see lhal discards by 
cateber vessels in other target fisheries account for the majority of their total Pacific cOd discards. even though 
tile catcher vessel's non-Pacific cod target cat:cbcs are minor compared to lbeir Pacific cod target carcbes. The 
same Ix>Ids for thecaldler processor.; whose DOD-Pacilic cod discards account for at least 79% of all discards by 
the caICbcr processors. 

The lowest discatd(Le., rank<d#I) of Pacific cod in IlCO-Pscific cod fisheries occurs UDder A1tcroalive 68. which 
also bas ooeofthelowest....-age bycatch ..... ofhalibu~ and one of!be bighest target catcb totals for the trawl 
sec:ta'. Q\reraJ.I discards Ln ooo-Pacific cod fisberies will tend to increase with lower wgct.catebes ofPacific cod 
by catcher processors. and will tend to decn:uc when catcher processor target catches of Pacific cod increase. 
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This is again a function of the tradeoff between the Pacific cod target fisheries and the poilock midwarer target 
fisbcries. All of the variability in the DOD-Pacific cod target discard of Pacific cod oomes frum the midwater 
pollock fisbcry. (The olher target fisheries were beld cOllSlllDt by lIlISlIIIlption in the mode!.) WbeIlthal fisbely 
in=ases. due to cIw>ges in the apportionm",... DOll-Pacific cod target discards of Pacific cod increase and 
Pacific cod .-awl target carches docreasc. 

Moviog llOWto the Pacific cod discards in the Pacific cod target fisbcries .. sbown in Table 5.7. we can see that. 
relative to _ in ~ target fiaberies. diSCOl'lls in the Pacific cod target fiaberies are smaller. TOIa1 Pacific 
cod discards in targ<t fisberies I1lIIgl: """""" 9,211 mt.1lIIder Alternative 5C to 12.750 mt under Alternative 6B. 
Pacific cod discards in other target fisheries were highest under Alternative 5C at 28,338 mt and lowest under 
6C at 28.268 mL Discards in the target fisbcries &:COUll' for approximately I' of all Pacific cod discanls. ID 
general. disc::anIs in the larget fisbcries are lower wbeo. the app:ntionmeots to tnlWlers (in particular to catcher 
processors) are lower. 

In summary. discards ofPacific cod are more prcvalcm in other ""gec fiaberies lhao in the Pacific cod fisberies. 
Becwse of the way the fisberies are lJl8Olllll'l, the appor1ioDmeolS prinwily affect the target fisheries rather than 
the fisI:leries in ~ Pacific ax1 is a byc:att:b. species. Tbeidi:le. the reappooioomc:nt alteJuatives have relatively 
little impact on the discards of Pacific cod overall. Fwtber. under i'" Improved Rell:ntion and Improved 
lJtjliza!joo initiaIive.the OJomcil is coosidering al<qUirement thai all Pacific cod be tetained in all fisberies. thus. 
e1jrnjMring tbedisc:ard problem eotin:ly. Sane oftbe petmtiaJ impaclS of the IRJlU program. are considered later 
in this cbnpler using separate model lUllS. 

Halibut B,yratcb Mortali1Y 

Tbrougbout this <kr",,_, the inIportaD>: ofhalibut lIIlXtaIily caps 00 aD industty seaor', ability to harvest their 
allreatim ofthe Pacific cod TAC has been discussed. The halibut morta1ity taleS for 1992-95 were reponed in 
Table 3.7 ofChapler 3. The ran:s across years were quite vnrinble. Because of the variability in' ba1ibut bycatcll 
mortality, nm. number four of this analysis will use the 1994 rates for comparisoo. purposes. We have also 
«paned thai both the .-awl and longline sec""" _their ba1ibut mortality caps in 1995. Pot vesseJs are 
not constrained by ba1ibut PSC caps. so they are _ to continue fishing any Pacific cod TAC available to the 
fixed gear secIOr. even if the Longliners have I"CtlCbed. tbeircap. 

Table 5.91is1s the 1995 ba1ihut mortality reported by NMFS. and the projected ba1ibut mortality n:suIJing from 
each of the Council's proposed allocatioo alternatives As we kDow. 1995 ba1ibut mortality w.. originally 
repotted in ChapIer 3. Those numbers are tepeal£d on lhe fir1It row of this table in order 10 provide a point of 
_e. Loogline vesseJs used 799 mt ofhalibut mortality in 1995. Pot vessels, whu are not00_by 
ba1ibulllllXtalilycaps. acooonnedlir 10 mL Trawl vessels had a lOta1 of 1.341 mt ofhalibut mortality. Catcber 
vessels had 788 mt and cau:ber processors 553 mL 

A summary table of halibut bycatcll motta1ity is «paned in Table 5.18. This table shows the lOta1 proj<eted 
halibut hycateh mortality and the average kilognms ofba1ibut mortality per metric ton ofcod target cau:hes in 
the Pacific cod target fisbcry under each of the Council's alternatives The table also ranks the alternatives frum 
low to high in terms of the amount of halibut byeatcllthey are projected to generate. 

Under each of the 21 alternatives analyzed in this documen~ loogline vesaels are projected 10 incur 800 mt of 
balibUl mortality. Given the wide variaIioos in cod they are alIlXated under tbe various alternatives, this may 
seem counter intuitive aI: fusL How~cr. with the constaD.t asslnned f1.tC of halibut IJ1OI't31ity used in the model 
(8.501 kg!mt of target cod). and the in-season rea1location ofcod thai occurs when the IrllWI neet reaches their 
cap. this result is reasonable. So under each of the alternatives, the Iongline fisbely is expected to reach their 
halibut mortality cap. 
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The modeI""""'ed lh.al pol vessels would incur 0.543 kg of halibul mortality per mt ofcod target catch. This 
rate results in the pot Oeet causing between 22 and 3S mt of halibut mortality. dqx:nding on die allocarioo 
all<malive. Halibut tIla1aIity in lIIe pol fishoy;,; projeaed '" be 22 mt UDder Allemanves I (00 spht). 2 (54/44). 
4 (59/39)..... 6 (49/49). oXcop< whco !be ttawl scaor cod apportionmcol is divided with 60% going '" calehec 
vessels (these are the "c altcmalives). ID tbose cases. the pot fleet's halibut mortality increases to 24 ml 
(Alternanves 2 IIIld 4). or 25 on in All<malivo 6C. The "CO options had higbcr pot halihot mortality because 
more of !be TAC is reallocaled in-scasoo fium !be ttawl sector to fixed 1P'. More cod is reaUocaled '" fixed 
gear _ttawl_ vessels w.... allocated 60% of !be b'awl TAC,1IIld they have higbcr halibul mortality 
rates than the catr.ber processors. Therefore. the trawl portion of the halibut cap is reached with less cod 
harvested by lIIe b'awl sector. 

Ttawl_ vesselsincurm<>ehalibuloota1ity UDder each of the alternabves than the b'awl calCher processor 
fled. 1bis is due to their aS9mod halibut DDta1ity reof25.Z11 kglmt versus the b'awl CIIlCb.erprocessor'5 rate 
of 19.119 k8/tD~ IIIld lIIe fact that !be projected trawl cau:hec vessel's catch ;,; never enough higbcr than the 
carcbet JWOCcssors' to make up the difference in monality rates. 

Trawl catcher vessels had!beir lowest halibut mortality (609 mt) under all<malive 58. This alterllative would 
allocate 39% of the TAC '" b'awl1P'.1IIld catcher vessels would then be issued 40% ofthe b'awllOla1 of cod. 
T13w1_ vessels \>QIIdhave lIIemost haIibul tIla1aIity uoder AlterDative 6C. That a1terIlative alIoc''''' 49% 
of lIIe TAC '" b'awlgear.1IIII! _ vessels receive 60% of!be b'awI taal. ill g<Derll1. trawl Call:her vessels have 
lIIe most haJibul mOllality whco they are allocated 60% of the trawl SCClDr TAC (i.e.• the "C" altemstives). 

Trawl catcher proceSSOR had the least halihot mortality under Alternabve 5C (121 mt). aod the IOOSl under 
Alternalive 68 (802 on~ T13w1_ processors tmdr:d '" have more hahbut mortality wbat there was no spht 
of the trawl allocation betwceo. caICber vessels aod calCber processors., or wben there was a split of die trawl 
allocation and clUCber processors were granted 60% of the b'awllDtai. 

Halibut mortality in all Pacifu: cod target fisheries was sma1Iest under the options lh.al granted b'awl gear only 
39% oflile cod TAe. The 39% IIIII! 44% TAC allocanons to b'awl gear were small enough '" allow their entire 
pation of the TAC '" be harvested before the halihot mOllality cap was re_ These allocations resulted in 
!be least IOla1 halibut oota1ity. pri:u1atIywbat!be CP seclDr was granted 60% of the trawl apportionmentlllld 
CVs 40%. Halibut monality under each of Ibe other alternatives was fairly c0D8i~. 

UDder the aJmIIl appooionmeot, aad UDder aDY allo;:arim where the raJio of the CP target caICh to the CV target 

caleb is 0.9663 (All<malives IA. 2A. 28. 2D. 4A. 48. 4D. 5A. and 6A). trawl calCher vessels have 51 % of the 
target audt. buthave 58% ofthe halibut tIla1aIity. ht optioos wbcre!be catcher vessels receive 60 % of the total 
trawl carch. the raIio of target c:aada iocn::ases to weD above 60% since the catcher vessel catches ofPlI:ific cod 
in DOO~~ is less. For example. under Alternative 3C as shown below, dJe Trawl CV target ca1Cb is 
82 % of the trawllOla1 Wget cau:h of Pacifu: cod. but their haJihot mortality is 86% of the "'tal trawl halihot 
mOllality. 
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Comnarison nf Trawl T....... Pacific cod Catc.... and Halibut Mortalilv Under '8' and 'c' ODlioas
 

Ca1cher ProcessorsSplit T..... c..:h Halibu' Caleb 
T..... % Halibut %Allemative 11l.W lICP,cV\ CV CP CV CP 

49% 42'1>38,518 37,221 973 712A1'em.a.r.i....e 28 54144 (60/40) 

29,509 35,553 746 680 55'1> 48'1>A!rem.a.r.ille 38 44154 (60/40) 
49% 42%38,518 37,221 973 712A1lemative 48 59/39 (60/40) 

609 525 53'1> 46%A1lernaJi....e 58 39159 (60/40) 24.082 27.437 

34926 41968 55'1> 48%Alternative 6B 49/49 (60140) 883 802 

Allemarive 

SpU, 
11l.W CPK'V\ 

Target Ca:clI 
CV CP 

44.604 22,568 

Halibu' CaJch 
CV CP 

[,254 431 

CaIcher Vessels 
T..... % Halibu[ % 

66% 74%A1lemabve 2C 54144 (40/60) 

Allemalive 3C 44154 (40/60) 53,328 11,756 1,348 225 82'1> 86% 

A1lemative 4C 59/39 (40160) 45,510 27.979 1.150 535 62% 68% 

Ahe:rnalive 5C 39159 [40160) 45,194 6.344 1.142 121 88% 90% 

AhemaIive 6C 49149 (40160) 53698 17156 1'57 328 76% 0.81 

C bairdi ByraJfb 

PtojoclOd bycalCb of C. bairdi aab in !be Paci1il; cod Iarget fisbcrics is repcmd in Table 5.10. These byc8lCh 
.....,,,, wm: _ 00 !be<aleS ICpOIlOd for !be 1995 fisberies. These I1IIeS wen: 02616 aab/lnt oflMge< cod 
in !be la>gIine fisIxIy. 3.3681 crab/ml in !be pol fisbcly. 2.5209 crab/mt in !be ttawl calClIer vessel fishery, aDd 
5.6718 aab/lnt in tile ttawl calClIer processor cod fisbcly. The ..... lllO multiplied by !be projected lou! carcb 
of Pacific cod under each all<nWive m estimare tile "'tal C. bairdi aab bycalCh by sector. Uke halibut. crab 
byc'lCh raJes also tend to be fairly variable across y.... (Table 3.8). Had 1994 roleS been used. !be reponed 
bycaICb would be lower for eac:b sector except loogline. 

Because theplljeaal eatd:a ofcod in tile JmgIinc fisbcIy is constant UDder ea::b of the alEenWives. tile C. baird; 
b)Caldl is alao _ .. 24,622 cnb, Pot vessel. are expected '" .. I.... double tlleir C. bairdi bycarcb UDder 
each Df!be al....,;v,,; when compared to 1995. This is • result of projcclOd increases in !be pol fl<e(. balvest 
of cod. The potlleet is expeclOd '" incur !be bighest bycarch ...... !be _ ... tbal grant 59% of tile cod 
TAC to fixed gear vessels. lIIId lbe lowest bycarch when fixed gear =eives 39% of !be cod TAC. 

Trawl ClIICIl<> vessds have !be highest bycll/cllievels UDder Al!=lalives 6C (135,367) and 3C (134,434). This 
is """"!Wiae tim 1995 bycll/clllevel. Which m.... !beir carch also about doul>l<:d. bec.... bycarch amOlll11S 

wm:hssedoo!be 1995 _Tales. Trawl_vessel. had !beirlowest bycarch (60,708) uod... Altemalive 
5B. 

Total C. bairdi bycll/cll in cod _lislIeries i. estimaled ID be smallest UDder AlIClIlIlIive 5C (394,092), aDd 
largest in 6B (485.072). Because Iongliae bycarcb is !be same for all all<nWives. these diff=nces are a result 
of duIrJws in cate:b. ~ the pot. trawl eateb.e:r vessel, and trawl carcbrr processor f1octs. 'Ibcsc estimates art: 

bycatch only and ignore potential monaIity raI:CS associated with each gear type. We have DO definitive 
iofonnalion rogarding monality I1IIeS by fixed gear. 

C opilie 'b'carcb 

Table 5.11 reports the estimaled C. opilio bycsIch by all<nWive. These bycsIch _IS lllO c.alculaled by 
multiply;ng!be tool! projcded carcb ofcod in !be _ fisbecy by the 1995 C. opi/jo byc..cb rare. The C. opilio 
hj<:alcb ..... for 1992-9~ lllO reported in Table 3.9 of Chspter 3. These <aleS were found to be higbly variable 
across years. Had 1993 ..... been used. the resulting bycarch raleS would only be 7% oflbose reponed here for 
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pol gear. socstim_lacin (based 00 1995 rateli)sbould be '""-I with lhal in mind. !D 1995. the reporo:d rates 
"""0.8031_ przllldric ton of loogl'" cod target catch. 8.1979 crab per metric ton for pol vessels. 0.5041 
r..'TIb per metric ton for trawl catcher vessels. and 1.0C1J7 crab per metric ton {or trawl carew processors. 

Longline bycatch of C. opilio in the cod target 5sbery Is 75.584 crabs _ each altemalive. Pol vessel 
projecud bycalch raogcs fran 327,063 under Alternative 6B. to 534.4U81lI1de< Altemaliv.. 5A, 5B. 5C, or 5D. 

Trawl bycatcb of C. opiJio crab is lower overaU tban mil reported fur lmgline or pot vessels. Trawl eatcbel" 
vessels had the least bycaICh (12,13g animals) nodcr Altemalive 5B, and the most (27,067 animals) IlIIde< 
Alternalive 6C, Trawl catcher processors are projeet<d to have the least bycaICh (6,4U5 animals) IlIIde< 
Alternative Sc, am the most UDder Alternative 68 (42.373 animals). 

TotalC. opili<> _ bycalch l<II<k to be largest, by significant amounlS, under a1temalives that result in pol gear 
having the ""'" caJdl. I!owev<r. it should be DlllOd lhallhis would DOl necessarily be ttue had bycall:b ratJ:s from 
__such as 1993 beaI used in themodcl. Tbese ..tinl.... also do Dot _the issue of mortaJiG' of 
crab caught as bycateh in cod pot fisheries - we have 00 definitive information OD those mortality ra1eS. 

Red Kin Crab Byca4;b 

B)QIdlratJ:s for 1995 WCR used to project total red king crab bycall:b under each altemalive. The 1995 rates 
""" U.OO22 _ prz DJelric ton oflongJ'" cod _ catch. 0.1592 crab prz metric ton of pol cod _ catch. 
0.0131 _ per metric ton of trawl caICher vesse1 cod _ catch. and 0.0894 crab prz metric 100 of trawl 
carcher processor cod '-' caleb. These ..... indicare that ifyoo aIJocare all the cod to I_line gear you will 
minimi'" the red king crab bycateh. and ifyoo aIJocare all the cod to pol gesr you will maximize your red king 
_ byclllCb. The rates for 1992-95 are r<par1<d in Table 3.10 ofCh_ 3. These rales varied """'" years. 
and agai.u ignore porential mortality ra1eS associa1ed with fixed gear. 

Tab1cS.12 rqots thal:tbckngline b)Qtd:lofred tiDgcr1lb was 203 animals UDder each alternative. Pot bycateh 
r.aa.ged from aJaw of 6.353 anjmals under A1temaIive 68 to ahigh of 10,380 anjmals UDder Altemalives SA 
through 5D. Trawl caICher vessels bycaught between 315 and 7m animals depending 00 the alIocalioo. Those 
levels are less than the pot sector and sUghtly higher than the IonglinelS. Trawl catcher processors bycaught 
between 567 (Alternative 5C) and 3.751 (Alte:rnative 68) anjmals. 

Total red king crab bycalCh in the POl fisIIeJy is projectod to be smallest (9.752 8DUIIals) IlIIde< AI_ve 6C. 
This is the 49/49 'PUt with trawl carcher_ reaiving 60% ofdJetrawl total. The most red king crab bycatch 
(1).350 aoimals) would occur under Alternative 5B (39% going to ...wl v_Is with """'her processor.; being 
aUocared 60% oftbe trawl total), 

ProdJict pmtllCcd F1mn Pacific COO Rrlairwl jn tbc: Pacific Cod TQet Ejsheries 

Although we do DOl produce • table sbowing _ of products produced fran target catch. they can be 
estimated, based on the projectod target caICh ofP>cific cod by sector IlIIde< each of the alternatives, and the 
average 1995 ntiljzatjm rm:s.. 'I1ae ra!CS MreQdodated by dividing total product (as shown ill Cbapler 3 from 
iafonnadon 00 production in the weekly processor reports) by total caleb from the bleod data. The uli1jzarion 
rateli ofP.mc cod a100e are 47.7% for longUoe, 49.0% for po~43.2%for trawl catcher v_Is. and 35.6% for 
trawl carcher pro:osscn in the taIget fisb:ries. Each of the gear groups while fIShing for Pacific cod, catch some 
_ ofbyclllCb of other species. and to varying degrees process these species into prod_. The UIilizatioo 
rates for all speci.. caught in the P>cific cod _ fislteri.. show the total amount of product prod..:ed from 
thesefisb:ries. These UIilization ratJ:s are 47.9%. 49.0%, 44.6%. and 43.5% for lbe longline, po< trawl CVand 
trawl CP groups respectively. 

11 B 



As disolssrx\ in Cbapt<r 3. mudlof!heprodlr;:t produc<d by the pol sector and by the trawl sector lind their way 
to tbesamemarkets. Since the tradeoffio the altemaJives occurs between the pot sector and the trawl sector, it 
is not anticipated that the amount of products destined to the U.S. will cbaDge. The product markets for the 
loogline seaor are somewhat different. bu' since the c_ of the loogIiDe Oeet is 00' directly imP1lC1l:d by the 
alternatives. the relative importance of the markels for their products are diminished widlin the scope of this 
analysis. 

Utilization rates and total production amOUDts do DDt account for the type of product produced. Calcher 
processors tend to bave a bigber proponioo of fillet production than looglioers. for example. and ~fore. 

although they produce less total product. the value of the product may be bigber. 

Gross Revenues From the Pacific Cod Tam" Fisheries 

Gross revenues are a measure of the value of the fisheries. Gross revenue.. by itself however. is viewed as aD 

inadequate measure of the Del benefit associated with the fishery. allhougb it is ofir::D col1Stl'UCd as such. ~ 

revenue on die other band is a more ~'QJable measure of Del benefits. Net revenue, from aD economic 
perspective mwt iDclllJe not ooly the gross revenue of an activity or aD alteruativc.. bur must also iD;:lude the 
hal=! and producrioo "'" and OIborq>p<mmity costs. Chopter 3 coDtaiDed a secnoo 1Iw briefly dillClISllCd the 
variable costs OOllIllinedin the original Pacific cOO analysis. This dillCussioo wos primarily qualilalive and does 
not provide eoougb informatioo to quanlify net revenues for all iDdusIry sectors. It does mau:ioo bowcvor that 
in~. _ am in the trawl sector appear to be less than thn<e in the pol sector. but companble to cost 
in the longline sector. Since the n:liable quantitative cost DUlD.bc:Is ..: unavailable. there is DOl eaough 
information available to make net revenue comparisoos across industry secICI"S. ~fore. cb.is analysis will 
provide estimates of gnu revenues and some proxies for some of the oppornmity costs. 

Gross revenues in the Pacific cod target fisheries arc c.alcu1ated by multiplying the projected carcb. from. ea:b. 
'''';torby thegroos _p....n.ttic tooofPaoilic cod cat<;b in the cod target fisbety. A descriptioo of bow per 
too gross n:venues were calculated was provided in Section 3.10 of Cb.apw 3. The avenge gross revenue per 
mettic too ofPacific codcalcb _ reported in Table 4.12. os weD as at !he bottom of Table 5.13. These values 
are 5851.19 for loogliDe. 5833.24 for pot. 5879.46 for trawl can:her vessels. and 5974.84 for trawl caJCber 
processors. 

ProjectiODS of gross ~ucs using these per too. values and the projected target catches from Table 5.3 are 
sbown in Table 5.13. Using the raoking column at the rigbt. we can see that the highest overall gross revenue 
lim> the Pacific cod targ<l fisbcrics is ll"Jl'1Iled under Alternative 6B and is projecled to be 5184.98 millioo per 
year. The _groos_(51SO.36 milIioo) isgmerated under Allcmalive 5C. Theraoge from the highest 
to the lowest is $4.62 million. 10 geoeraJ. ~ues will be bigber in alternatives in which the trawl calCher 
p""""",,, caIcb is higlJu. and lower whellthe Pot and Trawl CV catches are higher. The lack of variability in 
the gross ~ estimaIes is pc:rtIaps surprising glYeO the large difference in per too gross revenues between the 
Trawl CP IlIIlI Pot groups. This caD be explain by ......!ling that mucb of the Trawl CP caIcb of Pacific cOO comes 
in the groundfisb fisbcrics other <baD the PaoiIic cod fisbety. Also maay of the tradeoffs in target caICbes os weD 
as reveDue occur betweeo the two trawl groups rather thaD between the uawl and fixed gears. This is 
dcmoostraled by OOllIpariDg Alternatives 6B and 6C. both of which allocate 49% of the Pacific cod to the trawl 
groups. Gross revcuuelllllirr 6C is the ranked 17th among the 21 altematives while 6B is ranked #1. Under 6C 
target eatdIes and tbeaefi::te gross revenues increase for both the trawl CV sector and the pot sector. while gross 
reveaucs decrease for the calc:ber processor. The net effect is that the chariges tend to cancel each other out. 

Throughout. the aaalysis we have assumed thaI the caICh made available to the pot group by the allocations will 
be barvestcd. The ramificatioos of that assumption are perhaps most easily described here in the discussion of 
gross n:vcoucs. Because we have assumed that all Pacific cod will be harvested. the overall gross revenue 
impacts arc limited. If however the pot sector is DDt able to harvesr. the amount available to tbem then gross 
~cnue for the fishery as a whole will fall For each ton of Pacific cod that is oat harvestid. gross revenucs from 

119
 



!be Pacific cod target fislJeries will WI by 5833.24, assuming thai !be ",wl and 1000glioe group. are constrained 
either by their halibut PSC mortality cap or by !be apportioomeot. Thus a 1.000 mt shortfall in the harvest of 
!be Pacific cod will RSlIIt in 50.83 miIIial dtaesse in gmss.-.wes. Thus the ability of!be pot secmr '" harvest 
the amamt available to it CaD have dramatic impact on gross revenue. This is demoosIrated below by mowing 
the red\aiao in overaU gross revmue I.lIlds' varying assumptiODS of barvest sbortfalls. Assume for example that 
Alternative 3A was chosen by the Couocil as it pcefened alterualive. bu1 thll the pot sc:aor was coIy able to 
harvest 36.188 mt.1llther than the 51.888 this aI_ve _ available '" diem The 15.000 mt barvest 
.hortfaIl wouldrtd!l:e the gmss revmues in the Pacific cod _ by $12.5 million. down '" $179.95. Overall 
the potential for a significant reductioD in gross revenue is meR a function of harvest shortfall. tbca the 
reapportioomeatper St. 

Gro... Revenue Reductio", Uad<r Various Harvest Sbonfalls. 
Harvest Sbonfall in MeIric Toos 5.000 10.000 15.000 20.000 35.000 40,000 

Gross Revenuebduetim(Smjlljons\ $4.11 $833 $ 12.50 S 16.66 $ 29.16 S 33.33 

Reduced Gross Reyenue tp the Direcrc;d Halibut fishCO' 

As meotioaed above. opportunity COSIS arc roe portion of the "'net benefits" equation. Because we do DOt have 
reliable barw:sciDg and ptocessing cost infonDalion for the directed halibut fisbery we are unable to estimate the 
opp<>:amity lXlOl3 imposed 00 the haIibol fisbcry IlIrtJuP hj<:aIl:h mortality of balibut in the Pacific cod fisberies. 
We are, baw~. able to estimate the revmue impacts on the directed baIibut fisbel'y. The amount ofrevenue 
forgooe by !be _ halibut fisbery hecllllSO of halibut byeslch in cod fislJcries is reponed in Table 5.14. 
Reduced gross revenues in !be 1992-95 halibutlislleries were discussed in SectiOll 3.12.1 of Chapter 3. The 
de:suiptim oflxlw R:dIad gross revenues were caJcnlatHf Lu Chapcer 3 still ooids. It is importam to remember 
that reduced gross revenues were calculated II. the ex-ptoces&Jf level. 

. 
In this aoaJy~ .. gross revenues in !be balibut fisbery are reduced ..oportiooally for esch ton of halibul bycalCh 
mortality within a target fishery. This i. heclIlISO bycalCh caleS within the fishery were assumed '" cqoal those 
reported in 1995. Also, gross revenue is reduced the same lIIIllJWIl for each ton of halibut bycao:b monali ty In 
a target fishery. 1bc reduced estimates of gross revenue per KG of halibut mortality fIJI' ea::h gear group are 
,1Jml,n in thellOle 00 !be buOOIII ofTable 5.14. Reduced gross reveoue per KG of mortality from ...wl bycalCh 
~ _ than that file the fixed geaB, """',""ofdiff=oces in the relalive ages of the halibut killed. FIXed gear 
teods '" kill older halibut, and therefore die ramificatioos for the halibut fishery are more immedi.... but less 
pel'\'asive. 

Because balibul PSC mortality is greater with iDcreasing trawl catches. and beclWS1e ea::b UJo of trawl monality 
imposes ofhipcost on the halibut fishely. the reductiOll in the revenues in the halibut fishery will he greaJesl 

when the "'tal ...wl balibut PSC mortality cap ~ tIkeo. Looking at Table 5.14 we see thai under 12 of the 21 
alternatives. the ovenlI redudioo in reveDues for the direcIed balibut fisbcry is maximized at S9.47 milljon 
dollars. Thus v.tm......n llI'l"" rcyr,nuc: is higbest (Table 5.13). the _011 of revenue in the balibut fishery 
is alsn highest. To sane extml then. chaDges in gross I'eVcoue in the Pacific cod fisheries will be offset by the 
changes in the '"reduced gross Ieveoues" in the halibut fisbel'y. 

Reading down the Pacific cod Inngline fisbe:ry coIlDIlD afTable 5.14, we sec that the reduced gross revenue in 
the _ halibut fisbery is always $2.32 million. This i. because !be loagliDe fishery'. catch ofP""ific cod 
was _ '" he !be same under eacb of the alternatives studied. the COOS1llDt mortality rare per ton of target 

catcb thai was used. and the collStallt value per lOU assigoed '" the balibut bycalCh mortality. 

The Pacific cod pol fleet's halibut bycalCh mortality was estimaIed '" rtd!I:e !be revenues geoeraled in the direcled 
balibut fisbcry by 50.06 '" $0.10 miWoo dq>eDdiIlg00 the_... Alternatives 5A-D bad the greatest imp""t 
011 the balibut fleet due '" halibut bycatch in the pol cod fishery. However, these four allerIlalives bad the least 
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impact on the halibut fishery overall. This is because the pot cod fishery reduces me gross revenue in the halibut 
fishery, per too of target caleb. less IhaD Inngljncrs or trawlers. The n:adcr sbou1d DOle thai: based m the pot 
fled'S past caId> bislory, it is lIIl1ikdy they could =dy _ that ammDl ofcod. Tho amount of cod they 
c:001d take is unknown. So, because ea::b altemaaive modded predicts that pot cod vessels could increase their 
IDIa1 caId> over tbcir 1995 amoun~ !heir abiliry to in......, their carch will dctmDine their overaI1 impact on the 
halibut fishery. 

Padfic cod ttawl eau:her vessels ""'" ...,,;mmvt to I<duce gross JeVCllues in the direcrod halibut fiahcry by $2.56 
to $5.70 miI1ioo per year. The level ofcal£b !hat talespoDds to a $2.56 milliOil reduction is 24,082 mt. This 
was the pI<dicled OldaJlJle UDder A1tenla1ive 58. Recall !hat this alternative would initially allocale 39% of the 
85A1 cod TAC to ttawl gear, aDd _ subdivide !he ttawl portiOil of !he TAC 40% for cateller vessels and 60% 
for catcber processors. The small """'""'" catch by the eateber """",Is in this case is caus<d by die initial 
allocaliollaDd die card>er processors baving a lower bah1>ut mortality rate per ... ofcod cal£h in 1995 than the 
eau:her vessels. Trawl eateber vessels wwId r<dua: die halibut fislay's gross roveoue the most UDder Alternative 
6C (i.e., bave die IDJSl catch). This a1tenla1ive allocates 49% of die TAC to trawl gear, aDd then ~bdivides the 
trawl TAC 60% for cateller v=ls aDd 40% for catcberproceasors. 

Trawl card>er processors in the Pacific cod fishery would baYe die smallest impact OIl die halibut fishery IIIJder 
AltemaLive 5C. This is W.allse mey would have the least calCh in the directed fishery for cod. AJtemalive 68 
would cause die trawl caI£ber process<r fleet to I<duce halibut gross Jeveoues by 53.37 million. 

Reduced Gmss Rcycnue in the Djrr;r,te4 Crab fisberjes 

The byeateh ofaab in !be grouodfish fisheries reduces die gross revenue accruing to !be direco:d aab fisberies. 
As disc:ussM in Cbap... 3,!educed gross leV..... ale estimated basl:d 00 die 1995 bycal£h r8li:s of crab in the 
directed tisbery, the pm "'ltd value of !hat aab, aDd the OlllDber of crab caught as a n:sult of the target catch of 
Padtic cod by each gear. 

As discussed earlier die Pacific cod target fiahcry lllkes significant bycatebes of _ major crab species, c. 
8airdi, C. Opilio, aDd Red King Crab. Separate estimales of redIloed gross revenue wen: made for each of these 
species. With the informaDOIl available, we v.ae unable to make di.fferential estimates based on the gear. A 
~ caveat is that: our estimates assume 100% mortality crab taken as byc81l:b. 'I'herefore OW' estimates of 
redu:::ed gross reveuue ill meaab fisheries shouJd be used with cautioD. The e;;rimares ofreduced gross revenue 
pcraoimal =showninthe"""'''' die batao ofTabJo 5.15. Ea:hRedKing Crabtakeo as bycatch was assumed 
tor<dua:_ .......... indlea3b tisbery by $24.00; each Bairdi aab taIo:n as bycatch imposes a cost ofS6.83 
OD the crab fisbe.rics. while ca:h opiliocrab resuIJs in a SO.72 reduction. 

As seeD in Table 5.15 it is difficult to find a lreIld in die reductiOil of JeVCllUCS from die bycal£b ofcrab in !be 
Padtic cod lisberies. This is a fuoctioo of the differing bycal£h r8li:s in each gear and differin8 doll... amounlS 
assigned to eacb crab species. Tho tola! amOUDl of _ gross JeVeoue ranges betw=1 53.93. and 53.36 
millioo dollars. Overall tb: changes in revenue to the crab fisbery resulting from crab bycateh due to a change 
in the apportioomeot do not appear to be significant. 

Reduced Gross Revenue in Pollock Fisheries 

As was <!i,cussed in !be dcveIopment of!be model and in !be =ti0il dealing wi!h the mid-w_ pollock Iisbery, 
byeateh ofgrouodfish in !be Pacific cod target fisheries can be expected to negatively impact leVenues in the mid­
water polkx:k fisbcry. As shown in Table 5.5,1DIa1 catcbes in die mid-w_ pollock fishery changed by as mudI 
as 8.000 tODS in the inshore sector and 10,000 toos in the of&bore sector as a rcroIt at changes in me 
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apportionment of Pacific cod under the different altemalive:s.1 Reduced gross revenue c:stimates in the pollock 
fishery """" made by Wring tbe lDtaI ....get caIl:h of each gear group, multipfied by tbe bycalCb raI£S of inshore 
and _ poIkd: by each oftbe lIiff=IIt gear groups and tbe groos revCllUC of imlIore and offshore midwarer 
poUock fisbeJy. These projeaioos an: sbowu in Table 5.16. 

PoUock reveoue is _ tbe least under Alremalive 58 (59.45 million). with all of tbe SUb-optiODS of tbe 
altemaIive '"'Y ckJsely clust=<! oround $9.5 million. and tbe most UDder Altemarive 68 (513.41 million). 
Overall tbm is a swing of approximarely 5 4 million from tbe low 10 tbe high. Recall the projected Gross 
R....... in tbePacific <XJd fishery was highest under Alt=alive 68 and lowest under 5C. and that tbe difference 
between the two was $4.6 millioo. This suggests that the revenue dlft'ereuces in the Pacific cod tafgec fishery 
~ting from the apportiODIDCIlt are very oelUiy offset by dilferences in the pollock fishery. 

Rcrlug:d G[Q§§ ReYQluc in All Figbcrirs 

Table 5.l? sums the mh:ed gross reVCIJUCS in the balibul. crab, and pollock fisheries wbich occur because of 
bycateb in the Pacific cod target fishery. Altanative SC results in the smallest reduction in the gross revenues 
in these ocbu fisheries. wbiIe Alrernative 6B causes tbe greateSt [eduction 0vmJI, tbe IOIaI _ gross 
revenues nmge 56.2 million from lowest 10 highest. This more than offsels tbe l1lD&e of gross """,mres which 
"SIIIt in tbe P1ci6c <XJd _ fisb<ries. 1berefore, we can conclude that the changes in gross revenue which an: 
caused diioctIy by the reapportiomneul ofP1ci6c cod are nqligible. This conclusion is made with tbe assumption 
tire entire Pacific cod TAe woold be batvested under any of the ai_alive apportiOIlIllClllS. 

Overall gross reveoue changes then can be Cllpceted 10 occur mdy 10 tbe exlCDl tbat tbe pol SCCIOI' is unable 10 
harvest the share of Pacific cod made available co them. A3 leported. earlier. eacb um of Pacific cod left 
unharvested is expected to result in reduction of $833.24 in the projected gross revenue. 

S"mmaa pfProjeeted Q"tromc... of Altrmarivc Pacific Cad AllOCaripns 

Table 5.19 provides a summary oftbe results from the ''base case" p~nted above. The table is divided inco 
six section'. The lint section reportS tbe projected IOIa\ call:b ofPacific cod caught in all fisberies. The second 
section list> the P1ci6c cod caIl:b in cod _ fisheries. Discards of Pacilic cod an: provided in the tbirtI section. 
Both discards in the cod target and DOD-tatgeC fisheries are presenrrrl The metric: toDS of halibut mortality are 
Iisttd in the fourth section, by aItemaIive aIIocalion. CBb bycall:h in the Pacific cod ....S"tlisbely and projected 
gross reveoues from Pacific cod target fisberies are in the fifth and sixth sectiODS. This table is provided for easy 
tefeaeu:e oftbe material whic::b. bas already been disctJ.\Z.d in detail earlier. Therefore. we will not readdress the 
results Iisled in the table again here. 

Table 5.20 nob theprojeclioos listed in Table 5.19. The rankiDgs were discussed earlier in this chapter. A rank 
of I is the "bcst." This means tbe alrernative bad the lowest bycalCb. highest Caleh, least balibus mortality. and 
so en. ~ be raokld It. If altematives have the same result they are given the same rank. So. a rank. of 1is 
giVCll to each aI.....ve tbr lDtaI call:b by longline vtSSeIs. 

'Then: is of course bycall:b of ocbu groundfisb species in each of the gear groups. In genenl. target 
fisMies ftr these """" special """" oot oonstrained by tbeir TAC. and therefon:. the bycan:h in tbe cod fisheries 
would have no impact OIl the other target fishery revenues. 
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Tobie 5.2 - MODEL RUN RI 

Projected Outcomes of Alternative Pacific Cod Allocations 
Asswnes Inseason Reallocation of Pacific Cod. and No Split of lhe Hll1ibul Cap 

~ 
w 

T01a1 Plldlk Cod Catdl. I. All F6ll1leries 

Split MCV'icToM Percelll or Pacific Cod CalCh ill All Fisherie. k.u.of 

TRWIFIX ,mev, w..... Po, TrawlCV TrlwlCP Tocal w-,,­ "', TrawlCV Trawl CP T.... T"'" 
1995 Filhm-v 504/44 lllClocl 91955 18716 SO 183 63817 226671 41.3% 8.2% 22.1% 28.1% 99.7% Hi b'" I 

Akanalive 11\ No Splil 94,112 41,051 S6,495 12.942 264,601 34.9,*, U.2% 20.K 27.0% 98,()ll I 

Alternative 2A 504/44 (none) !l4,112 41,051 56,495 72.942 264.601 ]4.9% 15.2'1> 20.9% 27.0'l> 98.0ll> I 

Abenwivc28 5"/44 (6(1/40) 94,112 41,051 S6,49S 72,942 264.601 34.9* 15.2'1. 20.9/1 27.QII. 98.~ I 

Alu:matillc 2C 54/44 (fOKlO) 94.112 44,6111 67,5511 58,312 264,601 34.9'1> 16.SfA> 2S.011> 21.6% 98.0% I 

Allt:mItfillc 2D 54/44 (5S/4S) 94,1I2 41,051 56,495 72,942 264,601 14.9':{, 15.2* 20.9% 27.0'1> 98.O'k I 

AIlCfllalivc 3A 44/54 (none) 94,112 51,688 51,092 67,708 264,601 34.9% 19.1'1> 18.9% 2S.l'l> 9H.Oll> I 

Altemalivc 38 44/54 (60140) 94,112 51,688 47,520 71,280 264,601 l4.9'1> 19.1% 17.6'1> 26.4'1> 98.0% I 

Ahemalive lC 401/501 (40160) 94,112 51.688 71,280 47,520 264,601 34.9'1> 19.1 'I> 26,44 17.6'" 98.0% I 

Allemativc 10 .44/5", (55/45) 94,112 51,688 53,46C1 65,340 264,601 34.9'1> 19.1'1> 19.8'1> 24.2'1> 98.0'4 I 

Allcmalivc 4A 59!J9 (nolIC) 94,112 41,051 56,495 72,942 264,601 34.9% 15.2'" 20.9'" 27.0'" 98.0% I 

Allemllli.vr: 48 59139 (601-10) 94,112 41,051 56,495 72,942 264.601 lU'I> 15.2% 20.9'1> 27.0'1> 98.0% I 

Allrmative 4C 591J9 (40160) 94,112 43,301 63,472 63,715 264,601 ]4.9'1> 16.lJlI, 2].5'1> 23.6'1> 98.0~ I 

Altemalivc 4D 59/39 (55j45) 94,112 41.051 56,495 72,942 2604.601 34.9% !S.2'1> 20.9% 27.0% 911.0\\ I 

AliCI1Wivc SA 39,1S9 (nOlle) 94,112 65,188 44.234 61.066 264,601 34.9% 24.)lit 16.4% 22.6% 9fW.. I 

Alkmalivc 58 39/59 (60J40) 94.112 65.IB8 42,120 63,180 264,601 34.9% 24.1% 15.6'" 23.4'" 98.0lJ, I 

Alltmaljvr: .sc 39/59 (40160) 94,112 65,J88 63.1110 42,120 264,601 34.9% 24.1'1> 23.4'1> 15.6'1> 91.0% I 

Allenwivc 5D J9/59 (55/45) 94,112 65, lBli 47,3115 f7,9lS 264,601 34.9% 24.1'" 17.5% 21.4.. 911.0% I 

Altanalive 6A 49/49 (1kJ1IC) 901,112 41,051 56,495 72.942 2604.601 lU'I> 15.2% 20.9% 27.QII. 911.Q'l> I 

Aktnlltivc 68 49/49 (60/40) 94,112 39.B96 52,912 17,Ml 264,601 34.9" 14.11'" 19.6fl, 21.8'1> 98.0% , 
Allc:mativc 6C 49/49 (40/60) 94,112 45.936 71,643 52.909 264,601 34.9% 17.0% 26.5% 19.6'1> 98.01l I 

Akcmt.live 6D .9/49 ,,,,.,. 94 112 "1094 56,629 72765 264 601 34.94 15,2% 21.0% 26.9% 98.0% I 

!'N(;ClnlagCllshowllld... the projt.c;lcd jia £Bleh IDIal ICl 10111 Cllich ID me dennmJnalor. Thia alID_1he pcn:eftIIp ID a:urapmd 10 IhOle in lhe IIIk:111lllirr:tl. 

Thc Rank ofQ<;h allenuuive is basod on lhe TQIaI Caleh. 1Ill/iis Cite the lotll catch is the same (oreach al1cm.aivclUld lhr,-efl/(c all allcmalives III'C nlnked MlIllllv. 



Projected Outcomes of Alternative Pacific Cod Allocations 
Asswnes lnieason Reallocation of Pacific Cod. and No Split of the Halibut Cap 

~ 

Total Padnt Cod Caltb In heine Cod Tllraet Filtl.ltl1n 

Splif Metric Tons Percenl ofTou.1 Pacific Cod Tan[et Caleh Rank or 
TRWiFlX <epICV' "',.. "" Trawl CV TrawlCP T~~ "'''''"''" ~ Trawl CV Trawl CP T~ To,,", 

1995 Fishe.... 54/44 (none) 9] 9S5 18716 31 169 28,912 172 7st 54.4... 10.8% 18.0% 16.7% 100.0% Hi h~ I 
Altl:mlllivc IA No Split 94.112 41,051 ]8,518 37,221 210,902 44.6% 19.5'1. 18,]'1. 17.6'1. 100.0% I 
AIlClflllllivc 2A 54/44 (nolle) 94,112 41.0SI ]8,518 ]7,221 210,902 44.6'1. 19.5% 18,3% 17.6% 100.01' I 
Ahemalivc 28 54/44 (60/40) 94,112 41.051 ]8,518 37,221 210,902 44.6'l> 19.5'1. III.l'l. 17.6% 100.0% , 
AII«nalivc 2C 54/44 (40/60) 94,112 44,618 49,604 22,568 210,902 ..... 2I.2l{, 23.S'l. 1O.7'J, 100.0'1. , 
AlIl:ffiIltivc 2D 5-1/44 (5S/4S) 94,112 41,051 ]8,518 ]7,221 210,902 ...... 19.5'I> 18,]'1. 17.6'1. IOO.Of~ , 
Allemalive JA 44/54 (none) 94,H2 "11,688 ]],090 ]1,976 210,866 ..... 24.5% 1"1.7% 1"1.2% 100.0% ,. 
Alternative 3D 44/"14 (60/40) 94,112 "11,688 29,509 ]"1,"1"1] 210,86] ...... 24."1% 14.0% 16.9% 100.0% 11 
AllanallVe ]C 44/"14 (40160) 94,112 "11,688 "1],]28 11,7"16 210,88"1 ...... 24."I1t. 2.5.]% ,.... 100.0% 14 
Ahemalive ]0 44/"14 ("1"1/4"1) 94,112 "11,688 ]"1,4601 29,604 210,868 44.6% 24,5% 16.8% 14.0% 100.0'1. 
Allemalive 4A "19(39 (none) 94.112 41,051 ]8,"118 ]7,221 210,902 " 44.6'l. 19."I'l. UI.]'I. 17.6% 100.0% , 
Allemaliw: 48 "19/]9 (60/40) 94,112 41,0.51 38,"118 ]7,221 210,901 44.6'1> 19.5% 18.]'1. 17.6" 100.0% , 
A1lCmlltive 4C "19(39 (40,1(0) 94,112 43,]01 4"1,"110 27,fT19 210,901 44.6% 20.5'1. 21.6% 13.3'1. !OttO% I 
Alternative -10 59/]9 ("1"1/4"1) 94,1ll 41,0"11 ]8,"118 ]7,221 210,902 44.6% 19."1% IS.]1t. 17.6% 100.0% I 

Allm\I.live 5A ]9/59 (none) 94,112 6"1,188 26,101 2"1,]19 210,821 44.6% ]0.9% 11.4% 12.0% 100.0% 2. 
Alltmillive "18 ]9/.59 (60/-10) 94,112 6.5,188 24,082 27,437 210,819 44.6% ]0.9'l. 11.4% H.O'l. 100.0% 21 
Ahanalive 5C ]9J59 (-10/60) 94,H2 65,188 U,J94 6,3oU 210,8311 44.6% 30.9'1> 21.4% 3.... 100.0% 18 
Allanalive "ID ]9/"19 ("1"1/4"1) 94,112 6.5,188 29,360 22,1601 210,824 44.6'1. ]0.9% H.9'1> 10."1'1. 10llO% 19 
Allernalive 6A 49/-19 (nmle' 94,112 41,0"11 ]8,"118 ]7,221 210,902 44.6'1. 19."1'1. 18.]% 17.6% 100.0% I 

AlIQJlfolive 68 49/49 (60/40) 94,112 ]9,896 ]4,926 -11.968 210,902 44.6% 18.9% 16.6% 19.9% 100.0% , 
AltmIlllive 6C 49149 (-10160) 94,112 4"1,9]6 "1],698 17.1"16 210,902 ...... 21.S% 2U'l. 8.1% 100.0% I 

Ahc:matlvc 6D 49/49155/45) 94,112 '1094 ]8652 37,0014 210,902 44.6% 19.5% )8.3% 17.6% 100.0% I 



T,ble 5.4 - MODEL RUN #\ 

Projected Outcomes of Alternative Pacific Cod Allocations 
Asswnes hueason Reallociilion of Pacific Cod, and No Splil or We Haliblll Cap 

ov 
~ 

Toelll Pullk Cod Calcllill Non·Paclflc Cod T.... F'liherta
 

SpJil
 MdricTQM Rank ofNon·Tarael P. Cod as PCfCenl of Gear VIUIlPS TOlal P. Cod 

T.W/FIJUCP",V, Po' Trawl CV Trawler ToW TotalPo, Trawl CV Trawl CP ToWLa"""" 
1995 FW."", 54/-I4/noRe\ I · 19014 ]4905 51920
 O.{VI, 0.0% ]7.9% 54.7% H8l), Low_ I
 

Ak~ivelA No Splil I 17,978 ]5,121 5],699 0.0% 0.0% ]1.8% "lJ.Qll, 20.]% I
 

Ahcmalivc 2A 541-14 (IlQDC) I 17,978 lS,nl 5],699 on.. o.{VI, ]).1% 49.0% 20.]" I
 

54/44 (60140)
Allt:rnalivc 28
 I 17.978 ]5,121 5].699 0.0% 0.0" ll.ll'll 49.Q'l, 20.]% I
 

Alttmalive 2C 54/44 (4cw.o) I 17,954 35,745 5],699 0.0% 0.0% 26.6% 61.31{, 20.3% I
 

54/44 (5S/45) I · 11,978 ]5,711 5],699
Allernalivc 20
 O.{VI, O.{VI, ]1.8% 49.0% 2O.3'l> I
 

44JS4 (none) I · 18,002 15,132 5],1]5Altmlativc 3A 0.0% 0.0% ]S.21> 52.8% 20,]'1> I. 

Abernalive ]8 44154 (60140) I 18,011 ]5,127 53,7l8 0.0% 0.0% 37.9% 50.1% 20.3% 11
 

44/54 (40160) I · 11,952 35,764 5],716 0,0% O.{VI, 25,2% 15.]% 20.3% 14
 

Alkrn.ilive 3D
 

AII~ive3C 

44/54 (55/45) I 17,996 H,1J6 53,732 0.0* 0.0* 33.7* 54.7* 20.3% " 59/l9 (non.e) I 11,978 ]5,121 53,699 OD" O.{VI, ]1.8% 49.()II, 20.}~Altemalive 4A I
 

I 11,978 35,121 5],699591»(....0) 0.0% 0.0% ]1.8% 49.0% 20.3% I
Akemative 48
 · 
59/]9(40160) 0.0% O.{VI, 28.3' 56.1% 20.]'lo I
 

Akcrnalive 4D
 

I · 17,963 35,1]6 5],699Alltrnalive4C 

19/]9 (11/41) I · 11,978 ]5,121 1],699 0.0% O.{VI, 31.8'1. 49.0% 20.3% I
 

Allalullive SA
 39/19 (non.e) I · 18,0]] ]1,746 1],780 O.{VI, 0.0% 40.8% 18.1'1. 20.3'1> '0
 

Alltmalive 58
 ]9/S9 (60140) I · I8,Oli 35,74] .5],182 O.{VI, O.{VI, 41.8'1> .56.6'1> 20.]% 21
 

AkcmalivlC SC
 I 11,986 3.1,116 .5],762 0.0% O.{VI, 28..5'1. 84.9'1. 20.3'1. 18
 

AJlCmllive SD
 

39/.59 (40160) 

0.0'1> O.{VI, ]8.0'1> 61.7% 20.3'4I 18,02.5 3.5,7.51 .5],777]9/S9 (.55/45) 
" 

I · 11,918 ].5,121 .5],699 0.0'1> 0.011. ]1.8% 49.0% 20.3% I
 

Allcmllive 60
 

49/49 (ROIlC)Altemalive 6A 

I · 17,981 ].5,71 ] .53,69949/49 (60/40) O.{VI, O.{VI, ]4.Q'l, 46.0'1> 20.3% I
 

Alternalive 6C
 I 17,94.5 3.5,1.53 .5],699 0.0% O.{VI, 15.()II, 67.6% 20.3~ I
49/..9 (40/60) · 
I 17,911 3.5,721 13699
 on.. 0.0% 31.7/il> 49.1% 2<1.3% I
Alternalive 6D 4./4. 'SS/45\ · 

Tolal calt;:h land bycalCh of wII) or ailnoft·IUBCI fi.herica wetC held COftlWll with lite exccption or 1rI1lhoft: _d off.bore midWaIer ptllkd; fishe.... AU vllriaLion i. dlle 10 cMn8C5 in the 

amounl 01 midwall7 pollodllishing. Target ealcbea QrbonQm poUock, )'c&WCUI, rock snle andolho::r Rounder are .bown bdow; 

TUKI Calches or Non·Paciflc cod Fi.dierie5 inlhoR: boRom pollock on.hoft~ bollom oolkx:k yellowfUllllk {QI;k, sole olhc:r nillfuh 

Targct clllch 46,().j4 90,106 1l8,.57] S,2.lll 

Pacific cod b t;:a/l;h 

26,179 

8862
 8085
 18,608 8,223 1,166 



Table S,S - MODEL RUN #1 

Projected Outcomes of Alternative Pacilic Cod Allocations 
AssUll'lCS lnseason Reallocation of Pacific Cod. and No Split of lhe Halibul Cap 

~ 

m 

Mld".ler PoUodr. Ta"", Flallerla: Tolal Calc)r;, Padftc Cod. B)'Qtcb, ••d m..rds 0' r.dne Cod 

Inll/lon:: Mid-water Pollock FilIhcl"I Offdlol1: Mid·waler Polb:k F"lIhrzy Tolal MidwalU PIck. B l:ak:h and Oiscards of Cod .... 0' 
Pacific CodSpI" PlKUlc Cod Byald1 'l> of aU Cod UilClnb 'l> of all Cod P.Cod 

TRWII'IJ<rCPICYl Po..... Bvcak:h DiKaro. Po~1r. lIve.feh OiJcald. To'" O""au:h T.... O~anil Uycau:h 
1995 Fisherv .54144 (noac} 368658 4351 I fiS4
 663648 576] 5322
 10 114 6975 ....
 Low - I'9" 
Allernalivc lA NoS"," ]23,123 3,814 1,449 S68.992 4,941 4,S63 ,...8,nS 6,012 "..A1laYw1Civc 2A 54/44 (1UJIlC) ]2],123 ],814 1,449 568,992 4,941 4,563 ,... 2
 

8,755 6,012 2
 "..A1lCmalivc 28
 54/44 (60,140)
 323,123 ],814 1,449 568,992 4,941 8,1.5.5 6,012I." "..'.>6' 
Abanalive 2C 5-1/44 (40/60) ]20.395 3,781 1,437 512,703 4,91] 4,592 8,754 6,029 IS'I." I.

2
 

Altc:malivc 20
 54/44 (55/45)
 ]23,123 3,814 1,449
 568,992 4,941 4,563 8,755 6,012I." "..Akemalive lA 44154 (lWne) ]24,85] ],8]4 1,457 570,752 4,957 4,577 8,791 ,... 6,0]4 12
 "
"
.... 

2
 

Allemalive ]It ]25,770 ],845 1,46144/54 (60/40) 569,887 4,949 4,570 8,794 ,... 6,031 II
 
A1lemalive 3C 44/54 (40/60) ]19,665 ],77] ),-t34 575,645 4,999 4,616 8,772 I." 6,050 ,... 20
 
Akernlilive 3D 44/54 (55/45) 324,244 ],827 1,454 S71,326 4,962 4,581 8,789 ,... 6,036 IS.. IJ 
Allcrnacive 4A 59/39 (lWne) 323,123 3,814 1,449 568,992 4,941 ',563 ,...8,755 6,012 IS.. 2
 
Alaemalive 48
 59/19 (60140)
 323,123 3,814 1,449 568,992 4,941 4,S63 8,755 ,... 6,012 IS.. 2
 
AIIcmlllive 4C 59/]9 (4(1,160) 321,403 3,793 1,442 571,332 4,962 4,581 8,755 6,023 IJI." "..
AlImlalive4D 59/39 (55/45) 323,123 ],814 1,449 568,992 4,941 4,56] 8,755 6,012 IS.. 2
I." 
Akanalive SA ]9/S9 (nooe) ]27,047 3,860 1,467 572,986 4,976 4,595 8,836 6,062I." ,... 17
 
Allernative 58
 ]9/59 (60/40)
 327,590 ],866 1.469
 572,0173 4,971 4,591 8,8]7 ,... .,060 ,... 
AllCmalive SC 19(>9 ('0160) ]22,179 ],80] 1,445 577,577 5,016 4,6]1 8,819 I." .,em ,... " 

21
 
Allanalive 50
 39159 (55/45)
 326,238 3.850 1,"6]
 57],7"9 4,98] 4,601 8,833 ,... .,064 ISI." 

49,L19 (nunc)Alaemalive 6A ]2],123 ],814 1,449 568,91)2 4,941 4,563 11,755 ,... 6,012 2
 ".. 
49/-19 (60140)Allcrnalive68 ]24,007 ],824 1,45] 567,790 4,9]1 4,553 8,755 .,006 1
I." ".. 

Ahemllfive 6C: ]19,]88 ],770 1,01]] 5701,07] 4,985 4,60]49"'9 (40160) 8,755 6,0]6I." ".. " Ahemalivc 60
 .9/49 ISSf4!} ]23,090 3,813 1,0149 569,037 4,942 4563
 8,755 6,012 10
I." '" 1995 ,,00 by~lch It diJcud ralCll (ot lhe midwlleI pollock fi.hQitl, U Ihown 10 Ihe righi, \litre II-.d: Bya,1cla %ollarBd: I;; 1.18'l>, 0 '" O.SO'I.; Discards % of by"atch, I", ]8.(111,,0;; 92.3%. 



Taule 5.6 . MODEL RUN ,. 

~ 
~ 

Projected Outcomes of Alternative Pacilic Cod Allocations 
Asswnes Inseason Realloca.tion of Pacific Cod, and No Splil of me HalibUl Cap 

Total Padlk Cod lMKaru 'a AU fl... 

1995 Fishcrv 

Splil 

TRW/FIX ICP.cv> 

~4144 (nooo) 
"'....... 

J S46 

Po, 

245 

Mw Toni 

TrawlCV 

9069 

Trawl CP 

26132 

T"'" 
]1,992 3.8% 

PcIl:Cf\( of AU Pacific Cod Caleh 

Po, Tl1lwJ CV Trawl CP 

1.3% 18.1% 40.9% 

T"'" 
17.2'1 

"""of 
TOlal 

1.ow ­ I 
Ahc:marivc I" 

AllcrMlive 2A 

AIcQJ\Mive 28 

Allcmalive 2C 

NoSplil 

54;&4 (none) 

54/44 (60/40) 

54/44 (4W6!l) 

],552 

3,552 

],552 

],552 

'" 
'",,, 
,., 

9,238 

9,2]8 

9,238 

10,204 

27,1ll9 

27,]89 

27,]89 

25,450 

40,717 

40,717 

40,717 

]9,790 

l.lI% 

],8'1> 

].84 

],8'1> 

1.]'1\ 

1.3% 

1.]% 

1.]'1> 

16.4'" 

16.4'lo 

16.4'1> 

15.1% 

]7.5% 

]7.5'" 

]1.5'1. 

43.6'1. 

lH% 

1.5.4'1. 

15.4% 

15.0% 

" 
" 
" 9 

AJkm\live 20 54/44 (55145) ],5:12 '" 9,238 21,389 40,717 3.8'1> 1,]'1> 16.4% 37.5% 15.4% IJ 

Akcmativc ]A 

Alternative 38 

44/54 (none) 

44/54 (~oIO) 

],552 

3,H2 

6" 

6" 

8,774 

8,463 

26,698 

27.171 

39,701 

39,864 

1I'1. 

3.8'1> 

I.l'l> 

1.3'1> 

17.2'1> 

17.8'lt 

]<).4% 

38.1 'l> 

15.0% 

1.5.1% 
• 
10 

Alternlci¥e 3C 

Allcmalive 3D 

Alltmalive4A 

AllCmIolive 48 

Allemalive 4C 

Alttrnalive 4D 

44154 (40/60) 

44/54 (5S/45) 

59/l9 (l1OIIe) 

~9/39(~40) 

59/39 (40/60) 

59/39 (55/45) 

3,552 

3,552 

3,5~2 

3.5~2 

3,552 

3,552 

6" 

.18 ,,, 
,,, 
16',,, 

10,533 

8,980 

9,238 

9.238 

9,847 

9,238 

24,019 

26,383 

27,389 

27,389 

26,166 

27,389 

38,782 

39,594 

40,717 

4O,7J7 

40,133 

40,717 

3.8% 

3.8'1> 

3.8'l> 

3.8'1> 

3.8'1> 

3.8'lt 

1.3% 

1.3'1> 

1.3'1> 

1.3% 

1.3'1> 

1.3'lt 

14.8% 

16.8'1> 

16.4'lt 

16.4% 

15.S'I> 

16.4'1> 

50.5'1> 

40.4% 

37 .~'I> 

37.S'I> 

41.1% 

37.5'1> 

14.7'1. 

15,04 

15.4% 

15.4% 

JS.2"" 

1504% 

, 
7 

IJ 

IJ 

" 
IJ 

AJICf'lIIlive SA ]1j~9 (none) 3,552 .1\ 8,186 25,810 38.412 3.8% 1.3% 18.5'lt 42.3% 14.5'1> J 

Akemative 58 39159 (60/40) 3,552 .1\ ',002 26,100 38,508 ].8% 1.3'lt 19.0% 41.3'lt 14.6% , 
Akuulive .'iC 39/59 (40J60) 3,552 '" 9,836 23,306 37,549 3.8'lt 1.]'1> 15.~ 55'),*, 14.2% I 

Akcmalive SD 

Alternative 6A 

Ahcmarive 6B 

39/~9 (55/45) 

49/49 (OOIlt) 

49/49 (60/-10) 

],552 

3,552 

3.552 

OIl ,,, 
'" 

',460 

9,238 

8.925 

25,402 

27,3&9, 
28,018 

38,269 

40,117 

41,011 

3.8'1> 

3.8'1> 

3.8'lt 

1.3% 

1.3'lt 

1.3'l> 

17.9% 

16.4'1> 

16.9" 

43.K 

37.5'lt 

36.1'lt 

14.5% 

U.4% 

IS..'i% 

2 

IJ 

21 
AltczniIlive 6C 49/49 (40}60) 3,552 602 10,561 24,733 39,448 3.8% 1.3'1> 14.7'l> 46.7'l> 14.9% 6 

Alternative 6D 49/4915514\1 3,552 IJ9 92019 27,366 40106 3.8% UlJ, 16.3% 37.6% 15.4% 12 



Table 5.7· MODEL RUN #\ 

Projected Outcomes of Alternative Pacific Cod Allocations 
Assumes Inseason Rc:allocalion o( Pucific Cod, Uld No Split o( Ihe Halibul Cap 

'" 
~ 

Tolal Paelnc elMS Discafib in Parillc Cod 'ral'l*t Fh"er~ 

Split MeaicTons Oroun's O,"ards at. fl, or All Cod DilC&l'ds in Cod Fisheries M.lnk Dr 
TRW/FIX ICP.cVl Lo""'" rRwlCV Trawl CP To"" Lou'", Po. TrawlCV TrawlCP ToW T..., 

1995Fis....... "" 54,144 (mIRe) 3 S46 24> 2,728 3.870 10 389 34.1fl, 2.4~ 26.3% 37.J~ 100.0% I.ow - I 
AJlCmIUivc IA No Splil ],.s.s~ 138 3,]71 4,982 12,444 28.:5% 4.]% 27,1'1> 40.0'J, 100.0ll> 13
 
Alternative 2A
 54144 (none) l,Ss2 ],]7J138 4,982 12,444 28.S% 4,3% 21.1'1> 40.0'1> 100.0% 13 
Altcrnative 28 54/44 (60/40) ],552 138 3,]71 4,982 12,444 28.1% 4.]'1> 27.1'1> 40.0'1> 10110% 13
 
AllalIalivc: 2C
 54/44 (4W60) ],5S2 m 4,341 3,021 11,499 ]0.9% 5.1 'I> 37.8'1> 26.]'1> lOO.O'lo 9 
AlIcmativc: 20 54144 (55/45) l,SS2 138 3,]11 4,982 12,444- 28.5'1> 4.3'" 27.1'1> 40.0'1> 100.0% 

I. 
13 

AkcmaIivc lA 44154 (nolle) ],552 67. 2,896 4,280 11,406 ] 1.1'1> H'A> 25,4'1. 37.S'I> 100.0% , 
AJlem,liYc: ]8 44/54 (60140) J,SS2 678 2,583 4,759 11,572 30.7'1> 5.9'1> 22.3'1> 41.1'1> 100.0%
 
A1IU'J1allvC JC
 44/54 (40/6(1) 3,552 67. 4,667 1,574 10,471 ,]].9'1> 6.5'1> 44.6'1> 15.0'1> 100.0%
 
Alltmalivc 3D
 44/54 (55/45) 3,552 67. ],104 3,963 11,296 31.4'1> 6.... 27.5% 35.1'1> lOO.(}lI, 7 ,,,AIlaMLil'c 4A 59/39 (none) 3,552 3,371 4,912 12,444 28.5'" 0'1> 27.1'lo 40.0'1> 100.0% 13
 
AHernaljvc 48
 59/39 (60/40) 3,552 S38 3,371 4,982 12,444 28.5'1> 4.l... 27,1'1> 40.0'1> 100.0% IJ 
Allcmallve 4C 59/]9 (-10160) l,Sn ,," l,91J 3,7405 11,848 ]0.0'1> 4.8'1> 31.6'1> 11.6'1> 100.0'1> 

Allr.malive 40 S9D9 (SS/45) "3,552 S38 3,371 4,982 12,444 28.5'1> 0'1> 27.1'1> 40.0'1> 100.0% 13
 
AllaJlalive SA
 39/S9(llOne) ],552 2,291 3,389 10,089 35.2'" 8.5'" 22.7'1> ll.6'1> 100.0% 3'" A1lCrnt.l.ivc 058 ]9{19 (60/401 1,05052 2,108 3,61l 10,187 ]4.9';\ 8.4'1> 20.7'1> ]6.1% 100.0% 4." 
Allcmalive .5C 39/59 (40160) 3,5052 ." 1,9055 84' 9,211 lB.6% 9.3';\ 42.9'1> 9.2'1> 101),0% I 
AJI~live5D 39/59 (55145) ],552 ." 2,510 2,967 9,941 ]5.7'" 8.6% 25.8'1> 29.8'1> 100.0% 2
 
Ahanillive 6A
 49/49 (none) 1,552 SJ8 l,171 4,982 12,444 28.5'1> 4.]\{> 27.1'1> 40.0'1> 100.0% I] 

Alltmalivl;: 6B 49/49 (60,140) 3,552 S23 3,057 Mia 12,750 27.9% 4.1'" 24.0'1> 44.1'1> 100.0% 21
 

Allemalive 6C
 -I9f-l9 (40/60) 1,552 602 4,700 2,297 11,150 ]I.K .5.4'1> 42.1'1> 20.6'1> 100.0% 6
 

AllQ"llalive 6D
 49/-191055/4.5) 1,0552 >39 ],383 4,959 12432 28.6% 4.3% 272% 39.9% 100.0% 12
 
1995 discard rilles r carRtl Ion, liS shown 10 Ihe riR.hl, are llsed for each Ililemalive:
 117% 131% In5t{, IJ.J9% 



Table 5.H· MODEL RUN #\ 

Projected Outcomes of Alternative Pacific Cod Allocations 
Asswnes Inseason Reallocation of Pacific Cod. and No Split of Ihe Halibul Cap 

~ 

~ 

TollIlPJ,etftc ClXIIXKIlna.Jn Non·Padftc Cod Ta.......d1eries
 

Splil McaicTons NOll_Tamel P. Cod DilCardll U a % of All P.Cod DiJcllJds RAnk uf 
TRWiHX (epICY) Lomwllc Po, TlBw) CV TlIIwl Cp ToW 1.0"",", Pm TrawlCV TrawlCP T.... rot.al 

1995 Fillherw 54144 fnonel · 6341 22,261 28603 · · 69.9% 85.2% 73.4~ Low I 
AllCmIUivc: IA No Split · · 5,867 22.407 28,213 · - 6).5% 81.811\ 69.4% 2 
Akanative 2A 54,44 (lIOfte) - - 5,167 22,407 28,273 - 6].5% 81.8% 69.4% 2 
Altmalive 28 54/44 (60/40) - · 5,867 22,407 28,27] - - 63.5% 81.8/1. 69.4% 2 
Altemalive 2e 54/44 (40/60) · · 5,862 22,429 28,291 · · 57.5% 88.1/1. 7\.1% 12 
AJtemalive 20 54/44 (55/45) · 5.867 22,407 28,213 · · 6J.S% 81.8% 69.4% 2 
AJlanluivc 3A 44,1S4 (none) · 5,118 22,417 28,295 · · 67.K 84.M> 71.3% "Akemalive ]8 44/54 (60/40) · - 5,880 22.412 28,29] · · 69.5% 82.5% 11.0% 13 
AllCQIII,live lC 44(S4 (40}60) · - 5,866 22,446 28,311 · · 55.7" 93.4% 73.0% 17 
Aillmalivc 3D 44154 (55/45) · · 5,877 22,421 28,297 · · 65.4/1. 85.1)11, 11.5% "AJIQ'I\i1tive 4A 59/39 (lIOOe) · 5,867 22,407 28,273 · · 63.5% 81.8/1. 69.4% 2 

Ailcsnative 48 59J39 (60140) · · 5,867 22,407 28,273 · · 63.5% 81.8% 69.4% 2 
Akrrnalive 4C 59139 (40}60) · - ',864 22,421 28,285 · · 59.6% 85.7% 70.5% II 

AJlCrnIIlive 4D 5909 (55/4~) · · 5,867 22.407 28,27] · · OJ.5\< 81.8% 69.4% 2 
AllCmlUive SA ]9~9 (nome) · · 5,89] 22,430 28,32] · - 72.0% 86.9/1. 7).7~ 19 
Altc:malive 58 39J~9 (60/40) · 5,894 22,427 28,321 · 73.7% 85.9/1. 73.5% 18 
Alternative SC ]9J59 (40Ri0) · - 5,881 22,457 21,]]8 · · 59.8% 96.4% 7,5.5% 21 
Allemalive SO ]9/S9 {~~/4~1 · · ~,891 22,43~ 28,]26 · · 69.... 8UlA. 74.0'1> 2. 

Allcmative 6A 49}49 (none) · · ~,867 22,407 28,273 · · 615li\ 81.8% 69.4% 2 

Allemalive 68 49/49 (6OJ4O) · 5,868 22,400 2I)6lI · · 65.74 79.9/1. 611.9% I 

AJlemalive OC 49J49 (40}60) · ~,861 22,4'a? 28,297 · · 55.5% 9O.7lA. 71.7% "AlurnaliveW 491491S5/4S1 5,866 22407 28274 · 63.4% 81.9% 69,5% 10 
1995 cod discilld nl1Cl1 rOl non-Po cod tu8e1 rlshcriCll, as dlowll below as a % or cod byclk:h, wen: 1I1ed: 

Uouom PoUOlOk Mid-wafer Poll.ock 

i'a\;ifil; C,1Ii Discards in Non·TW"8d Fishe.riC8 lnshurc OITmore Inshore Offshore ycllowrlR IUle ro<:k sole olher lbll'Uh 

As a PeKCOI or PacifM; Cod Oycak:h 19.71'k 74.85% 38/JO'l, 92.34fl> 50.9Sfl> 510% SO.5W;, 



Table 5.9 - MODEL RUN.1 

Projected Outcomes of Alternative Pacific Cod Allocations 
Asswnes Insc:asWl Reallocation or Pacific Cod. and No Split or lhe Halibul Cap 

w 
o 

Metric TOM.' HaJibut MortlllU, In Paliftc Cod Ta'let Fhherles 

Splil Mcaru:Toos PeKenl of Halibut Mortalil" in ad Pacific Cod Tarod Filheries Rank of 

TRW/FIX lCP/CVI Po, TrawlCV Trawl CP ToW lAm"line Tlllwl CV Trawl CP ToW ToW 
3414.4 (nonel1995 Fisbc:~ .,.. 788 5S3 2 149 "" 37.2% 0.5% ]6.7% 25.7% '00"", Low'" I '0 

Altemalin IA No Splil 800 22 973 712 2.507 3).9% 0.9% )UIJ, 28.4% 100.0% • 
54144 (110M)Allemalivc 2A 800 22 973 712 2.lO7 3).9% 0.9% ]8.8% 28.41l> 100.0% • 

Ahanalivc 28 54/44 (60/40) 31.9'{, 0.9'1. ]8.S'I> 28.4% IOO.(l%'00 22 973 2.lO7 • 
AllCrnalive 2C 54/44 (40/60) '" 800 24 1,254 431 2,"" ]1.9'1> 17.2% 100.0% 19'0" '0"'" 
Alternative 2D .54/44 U5J4.5) 800 22 973 712 2•.507 31.9% 0.9% ]8.8% 28.41l> 100.0% • 

44}'S4 (ftOftc) 6AfIemaliYf\ 3A .00 28 836 611 2,276 JU% 1.2% ]6.7% 26.9% 100,0% ,Allmlalive 38 44154 (60/40) 3.5..5% 1.2% H.I" ]0.2% 100.0%'00 28 746 680 2,254 ,33.3% 56.2'1. 9.4'1> IOOD'A.AllCmalive lC 44/54 (40/6(1) 800 28 225 2.""'.... " .. 
Akermuive 3D 44/54 (5~/45) '00 28 896 '66 2.290 34.9'1> 1.2'1> 39.1'1> 24.1'1> 100.0% 1 

AIlQ'RIUive 4A 59/39 (mlQll) 800 22 913 112 2,501 31.9'1> 0.9'1> 38.8'1> 28.4'1> 100.0% • 
~91l9 (60/40)Allemativl: 018 800 22 913 112 2.lO7 31.9'1> 0.9'1> 38.8'1> 28.4'1> 100.0% • 

.00 24 I,lSO m 2."" 31.9'1> 0.9'1> 45.8'1> 2/.3'1> \00.0% 1959119 (40/60)A.IIanalive 4C 

'" 31.9'1> 0.9" 38.8'1> 28.4'{, IOO.O'A>~9/l9 (j5/4~) 22 913 2.507Alkmalivc 40 '00 • 
239159 (noDe) .00 " 662 .84 1,911 40.4'1> 1.8'1> 3].4.. 24.4'1> Hx).O%AlIUMlive SA 

" 40.6% 1.8% 30.9'1> 26.64 100.0% I39/59 (60/40) '00 609 m I....AltcmIlivc 58 

]8.1'1> 1.71l> 54.4'1> .... IOOD%]9J~ (40/61)Allanalive 5C 800 1.142 2.099 •'"" 40.0'1> 1.8.. ]7.1'1. 11.2.. 100.0% J39/59 (5SJ4~) 800 142 42. 2,001Allanalive SO " ]1.9'{, 0.9'1> ]8.8% 28.4'1> 100.ow.49/49 (none) .00 22 913 2,507AllCma!ivc 6A • 
'" 

'" 31.9% 0.94 ]5.1'1> 32.0'1> 100.0'1..00 22 "" 2,50749149 (60/40)Alternative 68 • 
~1.9% 1.0'1> 54.1'1> 13.1'1> 100.0'1>.00 25 1,357 328 2,510 2149/49 (40/60)Akanativc tiC 

31.9% 0.9% 39.0% 28.3'1> 1(10.0%.00 22 911 10. 2501Altanative 60 •'9(" '55"''' 
1995 halibut b"calch molUolilV races a!l shown kJ the rioht in k"lml. are used for each 1Illcmative: 8.501 0.543 25.271 19.119 



Ta",. 5.10 - MODEL RUN #1 

w-


Projected Outcomes of Alternative Pacitic Cod Allocations 
Assumes Inseason Reallocation of Pacific Cod, and No Split of lite Halibut Cap 

Bye.ttil of C. B.urdlln heine COd Tllrad Fisheries 

Nllmbc:rof AmmalsSpJit C. O.l/di lIS II PercCllI of All C. Oainli in Pill:ifit: Cod FiJheriCli R.nk of 

TRW/FIX ICP,<'VI 1-0, Po, TrawlCV Ttawl CP lonlZlinc Pm T,.wICV Trawl CP T....• T""" T"" 
24581 63,037 78573 163983 330 J74
 Low ~ I
 

Alternative IA
 

1995 Fisherv 54/44 inonc) 1.4'" 19.1% 23.8% 49.7% 100.0'" 

24,612 138,263 97,009 211,109 471,094 5.2'1> 29.]% 20.6% 401.8% Joo,O%NoSp1i1 12
 

AllCmalive 2A
 24,622 Il8,26] 97,099 211,109 471,094 U% 29,]% 20.6% 44.8'1 100.0-'54'44 (none) 12
 

Allcnllolivc 28
 24,622 U8.163 97,099 211.109 471.094 .5.2% 29.]'1\ 20.K 44.8% IOO.~54/44 160/40) 12
 ,24,622 150,277 12s,046 127,999 427,944 5.8% JS.I'l. 29.2% 29.9% 101>.0% 

Allemalive 2D 

AherNolivc2C 54/44 (40/60) 

H622 138,26] 91,099 211,109 471,094 12
 

A1tenwive ]A
 

54144 (55/45) 5.2~ 19.]% 20.6% 44.8% 100.0% 

24,622 174.089 83,416 UI,361 46],489 5.]% ]7.6% 18.0~ ]9.1% 100.0%44/54 (none) 10
 

A!u:malive ]8
 20
 

Allernalive 3C
 

24.622 174,019 74,389 201,652 474,75] 5.1'1> 36,1'1> 15.7~ ~2.5% 100.0'1>44/54 (60/40) 

2",622 174,089 114,434 66,680 399,826 2
44/54 (40160) 6.2'1> 43.5'1> ]].6'1> 16.7'1> 100.0% 

5.4% ]8.2'1> 19.6'1. 36.8~ 100.0%24,622 174,089 89,401 167,909 456,021 8
 

AIlCmI,Iive4A
 

44/54 (55/45) A1~tive3D 

2-1,622 lJ8,263 rn,099 211.109 471,094 5.2~ 29.3,. 20.6'1> 44.8~ 100.0%59139 (noae) 12
 

A1lernaliVe 48
 24,622 1]8,263 97,099 211,109 471,()Ij)4 12
5.2~ 29.3'1> 20.6'1> "4.8% 100.0%59119 (60/40) ,24.622 145,840 114,12S 158,69] 44],880 B'I> 32.9'1> 25.8~ 35.8'1> 100.0%
 

Alternative 40
 

59139 (40/60)~l21IIIlive 4C' 

24,622 1]8,26] rn,099 2U,10I') 471,094 5.2% 29.3'1> 10.K 44.8'1> 100.0%S9(J9 (5S/45) " 
7
5,4'1> 48.4% 14.6'1> ]1.6'1> 100.0% 

5.]'1> 47.7% 13.2'1> ]].8~ 100.0% 

2",622 219,5S8 M,OSI 143,606 4S3,8]739/S9 (001\£:)AllanauveSA 

24,622 219,5S8 60,708 155.616 460,504J9/S9 (60140)AIltn\llive SO • 
24,622 219,S58 11 ],929 35,982 394,092 6.2'1. SS.7'1> 28.9% 9.1% 100.0% I
]9/59 (40160)Alranalln SC 

24,622 2Jli1,558 74,OB Ill,7011 443,901 5.5'1> 49.5'.1. 16.7~ 28.]~ 100.0%391S9 (S5I4,i)Allernalive SO • 
12
 

Alternalive 69
 

5.1% 29.3'1> 20.6'1> 44.8'1> 100.0"24,622 \J8,263 97,099 211.109 471,09449149 (none)Alkmalive6A 

21
 

Ahcmalive tiC
 

24,622 134,372 88,04,i 2]8,OJl 485,012 H'I> XI.7% 18.2% "9.1'1> 100.0%49/49 (60140) 

3
 

AllQ'N,tlve tiD
 

24,622 IS4,7J4 1]5,]67 97,]05 411,009 .~.. 37.K ]2.9% 2],6'1. 100.0%49/49 (40J60) 

24,622 138409 91436 210,105 470 S72 5.2% 29.4% 20.7% 44.6% 100.0%
'91" ,,,/,,, " 
0.2616 3.3681 2.5209 5.67181995 C. BaUdi bvcalch riles, as shoWft to the rillhl in "tall'el rnl ue ulcd (or each llilemalive; 
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Table 5.12 - MODEL RUN #1 

w 
w 

Projected Outcomes of Allernative Pacinc Cod Allocations 
Assumes Inseason RCllIlocation of P~ific Cod. IUld No Splil of me Halibul Cap 

B,catrtl ur Ibd Rilla Crab la Pacific eoGi n .... "lbtries 

Number{l( AAirNb Red Kin.. Cr. as a PercCflI of All Red Kino Cr. ill P. Cod Fi.heriesSplot ..... '" 
I.ou""" Po< TrawlCV Tl1Iwl ep T.'"TRWiFlX rCPICVl Lon..~ P., TrawlCV TrawlCP T"", To'" 

Low -I1995 FilIh~rv 54/44 (oone\ 202 2980 '01 2,.584 6174 3.3% 48.l% 6.6% 41.9% 100.0% ,203 6,.531 '03 3,321 10,.570AltcmarivclA No Splil I.... 61.11'1> 4.8% ll.SIf. 100.0% ,203 6,5]1 S03 3,321 IO,nOA1Iemative ZA 54144 (IIOIIC) 1.9% 61.8"ll 4.8'1> 31.S'l. 100.0'1 ,Allem&ljve 28 203 6,H7 S03 ].327 10•.570 1.9% 61.8% 4.8'1. 31..5% 100,0% 

AJlliln\llcive 2e 
54/44 (60/40) 

203 1,105 '48 2,017 9.97354144 (40160) 2.'" 71.2'1> 6.S% 20.2'" 100.0% 2 ,203 6,.537 S03 ].]27 10,.570 I.... 61.8% U% 31..5'" IOO.Q<A, 

Allem.tive 3A 

Akemalive 2D 54/44 U.5I4S) 

203 1,230 432 2,858 11,724 1.7.... 70.2'1> 3.7/1. 24.4% 100.0%44/.54 (none) 16 

Alternative ]8 1.1% ...... 3.2" 26,.'ifA> 101).0%203 8,230 386 3.118 )1.99144/54 (60/40) " 2.1Y£ 80.8% 6.8fA> 10.3'1. 100.0% 3 

Alll!l'1UIlivt: 3D 

203 8,230 tK1 1.0.'lJ 10,181Akernalivt JC 44/54 (40/60) 

203 8.2]0 463 2.646 11,.5043 J.8% nN. '.IY£ 22.91f, 100.0% IS'.'.54 (55/45) ,1.9fA> 61.8% 4.8fA> ]U.. 100.0% 

Allernative 48 

203 6,.531 'Ol ],]21 10,570Alte:nwivt: 4A .59/39 (noot) 

1.9\(, 61.81f, 4.8fA> ] 1..51f, llXI.O%203 6,.'1]1 '03 3.321 10•.'11059139 (60140) • 
203 6,89.'1 'OS 2,.501 10,193 2.'" 61.6fA> .5.8fA> 24..5" loo.O~Allcrnativc 4C S9/39 (40J60) •,1.9" 61.8'1. 4.8.. ])..'i" 100.0% 

Allemalivc SA 

203 6,'B1 '03 3,321 10,.51059/39 (5.5/45)Altemalivc 40 

1..5fA> 18.7'1. 2.... 11.21f, 100.0% 20 

Altemativc .5B 

203 10,]80 342 2,26] 1l,188J9J59 Coone) 

1..5fA> 71.8fA> 2.4fA> 18.4'1. 100.0%203 10,380 31' 2.4.53 13.3.'iO 21 

Allcmalivc 5C 

39/59 (60/40) 

1,1" 88.4'1> '.IY£ u .. 100.0% 17 

AllC:malivt: 50 

39/S9 (40,t60) 203 10,]80 '" "7 11,140 

..... 80.2% ].0fA> 1.5.3fA> 100.0'1.203 10,380 38' 1,981 12,94839/59 (55/45) ",1.9'1> 61.8" 4.81f, ] 1..'ifA> 100.0%203 6,j31 S03 ],]27 10,.510 

A&lcmativc 68 

49149 (nooc)A1la'l1arive 6A 

203 6,].53 'S6 ],1.'11 10,163 1.9'1> .59.0fA> 4.2" 34.1l'J, 100.0%49/49 (60/40) " 2.)" 1.5.0'1> 1.2fA> 1.5.1" 100.0'1. I203 1.314 702 1,.'134 9,1.'12Akanativc t£ 49/49 (40J60) ,J.9% 61.9'1. 4.8% 31.3% 100.0%203 6 :544 sa, 3311 10563 

1995 red Wllr: "I. bYc:atch fa •• Ihowil10 the riuhl in III'A...el Rd, all: used rOleach lIhemativc: 

Allcmalivt: 6D '914' (,,,4>\ 

0.0022 0.1592 0.01ll 0.0894 



Table 5.13 - MODElllUN #1 

Projected Outcomes of Alternative Pacific Cod Allocations
 
Assumes Inseason Rcallocalaon or Pacific Cod. and No Split or Ihe Halibut Cap
 

w,. 

Grl* Revenue FnIm AU Spedes Product_I. MlUIoJll 0' DoHan I. Padfk Cod Tar•• Flsberie5 

Splil Mulion.orDollar'll Rank ofGrouns Pcn:enl of Total GroJII Revenue ill Padfic Cod F~ies 

TRW/FIXCCP,,"V, Po, r..wlCV TrawJCP 1=0"" Pm TrawlCV TrawlCP T"'"T"'" T""" "'..... 
!1i..h", I1995 Fi.sherv 54/44Inonc) S 79.91 S 15.60 S 27.41 S 28.18 S 151.16 52,9% 10,]'.1. 18.1% 18.6"" 100.0% ,Allanalivc IA NoSp1i1 S 80.11 S ]4,21 S 33.81 S ]6.28 S 184.47 414'" 11..5'1> 18.4'1, 19.7% HIO.K ,.'J4144 (IIClIlO)Akanalivc 2A S 80.11 S ]4.21 S ]].87 S 36.28 S 184.47 43.4" IS.S'I> 18.4.. 19.1" 100.0% ,54/44 (60140) S &0.11 S 34.11 S 33.87 S 36.28 S 184.47Alternative 28 43,4'£ 18.5lJ, IB.4" 19.7lJ, 100.0% 

S 80.11 S 37.18 S .n,62 S 22.00 $ 182.91 43.8'1> 20.3'1> 23.9% 12.0% 100.0%Altc:malivc 2C 54/44 <40/60) ",AIlemanve2D 54/44 (55/45) S 80.11 S 34.21 S 33.87 S ]6.28 S 184.47 43.4'1 18.5" 18.4% 19.7'1> 100.0'>\ 

44/S4 (none) S 80.11 S 43.07 S 19-10 S ]1.17 S 18].45 4].7.. 2B... 15.9" 17.0" 100.0%A1lcl"rWjYe 3A IJ 

Abrrnatjve ]0 S 80.11 S 4].07 S 25.95 $ ]4.66 $ 18].79 4].6.. 23A.. 14.1.. 18.9" 100.0%"4/S~ (60/40) ,.II Alternative JC 44/54 (~0/fi0) S 80.11 S 4].07 S 46.90 S H.46 S Ill.~ 44.1" 23.7'" 25.8" 6.]" 100.0% 

44/54 (55145) S 80.11 S 43.07 S 31.19 $ 28.86 J 18].22Alln.live ]D 4].7... 23.S.. 17.0Il. 15.8" 100.0% ",59/39 (IIDne)Altc:malive 4A S 80.11 S ]4.21 S ]].87 S 36.28 S 18-4.47 4].4.. 18.5'" 18.4" 19.7" 100.0% 

59/39 (60/40) S 80.11 S 34.21 S ]].87 S 36.28 S 184.47 IA]ltmllive 48 43.4'" 18.5" 18.4" HI.7" 100.0% 

S 80.11 S 36.08 S 40.02 S 27.28 S 183.49 41.7.. 19.7'" 21.11.. 14.9.. 100.0%AIInalivc 4C 59/]9 (4OJtiO) ",S 80.11 S ]4.21 S ]].87 S ]6.28 S 184.47 43.4.. 18.5" IU.. 19.7" 100.0%
 

~c:rnalivc SA
 

S9/19 (55/45)A.IlCm1livc 40 

S 8\111 S 54.32 S 23.04 S 24.61 S 182.U 44.0" 29.8':f> 12.7'1 1].6'1 100.0... 18]9/59 (IlOAC) 

I.S 8D.11 S 54.32 S 21.18 S 26.75 S 182.]5]9/59 (60140) 41.9" 29.8'" 11.6" 14,7" 100.11%A.IIc:rnalivc 58 

S 80.11 S 5H2 S 39.75 S 6.18 S 18036 44.4" ]0.1" 22.0" ].4" 100.0% 21 

AJtcmllivc 50 

]9/59 (40/60)AIlcmalivc 5C 

1011-0%S 80.11 S 54.]2 S 25.82 S 21.61 S 181.8539/59 <55/45) 44.1" 29.9'" 14.2" 11.9" ",43.4'" 18.5.. 18.4" 19.7" 100.0%
 

Allcmalivc 68
 

S 80.11 S 34.2J S ]3.87 $ 36.28 J 184.4749149 (l\Qffc)AIlClmalivc 6A 

II 80.11 S ]].24 S 30.72 S 40.91 S 184.98 43.3" 18.0% 16.6" 22.1" 100.0%49/49 (60140) 
• 

S 80.11 S ]8.28 S 47.2] $ 16.72 S 182.33 43.9" 21.0% 25.9" 9.2" 101).0%49/49 (40/60) Alhmltivc (£ " 
S 80.11 S 34.24 S 11.99 S 36.11 S 184.45 43.4% 18.6% 18.4% 19.6% 100,0'lI 10Allcmalive 60 491'9("I'S) 

1995 groll reveollc pet 100 of P. rod ClI(;h, IS ..own 10 lbe righi, ~ llsed for each IllCffillivc S 851.19 S 8]3.24 S 879.46 S 974.84 

ihm: estimateS do nOi incillde revenue fJom PacifIC cod "mduced in non-PacifIC cod Fisheries. 
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rable 5.14 • MODEL RUN #1 

w 
~ 

Projected Outcomes of Alternative PaciOc Cod Allocations 
ASSWllea lnseason Reallocalion fl{ Pacific Cod, and No Split of lhe Halibul Cap 

Rt4um G,.. ."lDIIe ID die Dlreded H..lb.. fbberyllulltelac From Hdtlut 8,t.-dt Mon.IMy (Oppurtullll, COIf 01 HlltilHd Byutdr.) 

Splil MiWoni of DoUm O......nl Pen:enlllJlr Cootribulion 10 Grall Revellllt Reduction .....f 

'fRW!FIX CP,.r\ll .... TrawlCV Trawl Cp ,"'" L no!;ne .... TrawleV Trawl CP ,"'" ,"'"
I. 2.:32 • 0.03 HI 1 2.ll 1.911995 fiWlv 29." O.4l.' -U.S" 29.1'l. IOO.~ Low" I",..,.....' 

Altemati~ IA • 2.U • 0.06 $ '09 • 2.99 9.47 24.5" 43.2" 31.6'" 100.0..NoSfllU 100.'"•
 
24.S" 0.7" 43.2" 31.6'l. lOO.O'll.A&lemlllive 2.\ 54/44 looneJ • 2.32 • .06 • '.09 2.99 9.47 10 

A1lfthl11ive 28 5-4/44 (60/40) • 2.32 • 0.06 '.09 2.99 9.47 1024.S" 43.2" 31.6" IOO.K.'" 
2H'lo 0.7" Sj.~ J9.2" 100.0'1.54/44 (4QIfiO) • 2.32 • 0.111 S '.21 • 1.81 • 9.47 10AZlelJllllive 2C 

A1aeRllll.ive 20 54(44 (55145) 2.32 • 0.06 '.09 299 9.41 0.7" 43.2" 31.6" 100.0% 1024.'" 
Altemalive 3A 44154 (nIae) • 2.32 • 0.08 :t51 • 2.57 8.48 27.4" 0.9" 30.3" 100,0"41 ..5" •,• 2,]2 • 0." 3.U 2.86 8.39Allemelive 38 M4{~) 27.7" 0.9'6 37.4" 34.1" 100.0~ 

2!.... 0.9.. 62.91. 10.!'6 1(10.0"~4 (4QI6O) 2.32 • 0." '.66 • 0.94 9.01AIlen~li.'~e 3C •
• 2.32 • 0." 3.17 • 2.38 8.~544/54 (55J.4~) 27.1" 0.9" 44.1" 27.8" IOO.QfII,AIlemalivc J D ,.7 

24.5'" 0.'" 43.2" 31.6" 100.0""$9n9 (nme) • 2.32 • 0.06 $ '.09 • 2.99 9.47AlIemilbYC 41\ •
 
10• 2.32 • 0.06 $ •.09 • 2.99 ,..,
A11em..ivc 48
 ~9Il9 (60/40)
 24.~" 0.7" 43.2" 31.6" 100.0..•
 

24.~.. 0.7" 51.0.. 23.7" 100.0% JOAllemabVt 4(: • 2.32 • 0.07 .." 2.2~ 9.4'~91l9 (40160) 

10• 2.32 • 0.06 '.09 • 2.99 9.4719n9 (~~/45) 24.5" 0.7" 43.2'" 31.6')1, 100.0""AlIeJllltive 4D 

32.0'1> 1.4.. 38.4'6 28.1'6 100.0'" l39J59(nme) • 2.32 • 0.10 $ 2.78 2.00 7.24AllemabVC SA 

I• 2.]2 • 0.10 2." • 2.21 7.1. 32.3'1> 1.4" 35.6" 30.7'6 100.0%39/59 (60/40)AlIemalivt S8 

30.'" 1.3'6 62.1'6 .... 100.0"• 232 • 0.10 
•
$ ..,. 

• 
O.~I 

•• 
7.73]9/59 (40160)Akemalive ~C •,31.7'6 1.4" 24.3'6 100.0~• 2.32 • (1.10 • 3.12 • I.'. • 7.32AIlelJllllive 50 39J59~~) ".... 

204.5'6 0.7" 43.2" 31.6" 100.011­ iO• 2.32 • 0.06 $ '.09 • 2.99 9.4749/49 (nlnC)A1IemaIive 6A •
 ,24.5'1> 0.... 39.2'6 3~.7'6 100.0"• 2.]2 • 0.06 3.71 • 3.37 9.46AIleJllllive 68 49/49 (6ClI40) 

24.5.. -0.'" 60.2" 14.6'1. IOO.QfII, iO• 2.32 • 0.07 5.70 • I.]t 9.47AIlelTlllli'le 6C 49/49 (40160) 

24.-'" 0.7" 4].4% JI.4'l> lOO.O'l,I • 2.]2 $ 0.06 • 4.11 • 2.98 S 9.47 10Aliemali'le 60 49149 I'Sl45l 

I. 2.00 • 2.13 4.20 4.20Eslill\llle5 or Yield 1055 and (CVenlle 'r'" hU1bIiI moJtalit"lrorn 1995 as Iihown 10 tbe Ii""'- lie used: 
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Table 5.15 - MODEL RUN ~I 

Projected Oukomes of Alternative Pacific Cod Allocations 
Assumes lnseason Realloc8lton 01 Pacific Cod, and No Splil 01 me Halibul Cap 

w 

'"
 

Reduced Grou Revenue 1IlIehe O:Ireded Cub Fbbrrka Ruulha FJom Cnab Byaatdl Morllllllly (Opport"1 ColI 01 Crab Byl:l1Ilchl 

Splil MiJlUJIU or Dollm: Rank uf 

TRW/fIX (CP/CV\ 

Grou'" Pen:cn""vc Contl'ibuliOA 10 GWS5 Revenue Reduction 

Po, Trawl CV TrawlCP ToooJ Lo-_o- Po, Trawl CV TrawlCP ToooJ ToooJloo·'" 
S4}14/rwnel1995 Fish...... $ D.23 $ 0.61 $ O.S6 $ 1.20 $ 160 8.1'.\ 23.6% 21.5% 46.3% IOO.()Il, Low" I 

~han&live IA 6.01{. ]5.3% \8.1% 40.7% 100.01}. 7NOSplil $ ~Z3 $ 1.34 $ Ob9 1.55• • ,.,
 
•.0% 15.3% 18.1'lI> 40.7% IOO.O'l> 7 

AIlernalive 20 

$ 0.23 1.]4 0.1>9 toSS 3.111AJlc:mafive ZA j4/4" (none) 

7 

AJc«narivc: 2C 
• 0.23 1.34 0.69 US HI 6.01{. 15.3'1. 18.1'1. 40.7ll> 100.0"54144 (60/40) 

4 

AJlcrnalivc: 2D 

6.5'1. 41.6% 25.3% 26.8% IOO.QlI,$ 0.23 1.46 0.89 0.94 $ loSl54/44 (40/60] 

7 

Allal\ldive lA 

6.0'£ lS.J% 18.1'1. 40.7% JOO.O'l.• 0.23 1.34 0.69 US 3.8154/44 (55/45) 

• 0.23 1.69 0.59 1.3] $ ,.... 5."" 44.1'1. IS.4% 34.6% HlO.O% 17 

AllemalivlI 3D 

44f.'i4 (IIOne) 

j.8% 43,0% 13.4% 37.6% 100.01), 2044/S. (60140) • 0.23 1.1>9 0.S3 1.48 3.93 ,6.8% 50.3% 28.4% 14.6% 100.0% 

Alternalive 3D 

44/S. (40/60)AICcmalive 3C • 0.23 1.69 0.9S 0.49 '.36 
6 

Alkmalivc4A 
• 0.23 1.69 0.63 1.23 17944/54 (55/45) 6.0'" 44.6'" 16.7'" 32,j1l. 100.0% 

7 

Allernative 48 

•.0% 3BIl. 18.1% 40.7% IOO.Oll.• 0.23 1.)4 0.1>9 I.SS 3.8159{39 (none) 

7 

5 

6.0l. ]5.3'l. 18.1'l. 4O.7'l. 100.0%• 0.23 1.34 $ 0.69 $ l.l5 3.8159/39 (60140) 

6.3'1> 31).1% 22.S% ]2.2% 100.0% 

7 
• 0.23 1.42 0.81 1.16 3.6259/39 (40/60)AIlernativc 4C 

6.0'1> 3D'l. 18.1% 40.7'1> 100.~$ 0.2] 0.69 $ us 3.8159139 (55/4S)AJltrMtive 40 • '1' • • 
5.9'1> 55,0% 12.1% 27.2% 100.0%• 0.23 2.13 OA7 1.05 3.8839159 (none)Altttnative SA " 
5.8l. 54.3% 11.0% 29.1'1> 100.0% '0~jveSR 19/59 (60140) $ 0.23 $ 2.13 0.43 1.14 $ 3.9] ,..... 62.2% 23.6% 7.7% IOO.QlI,• 0.23 2.13 0.81 0.26 3.4339/59 (40/60)Alternative 5C 

7..... 56.0% 13.8% 24.2% 100""0.23 2.13 0.53 0.92 $ 3.8139/59 (55/45)AJlenIllive 5D 

•.0% 3U'" UtI% 40.7" 100.0'l> 7• 0.23 1,)4 0.1>9 1.55 3.81 

5.8% ]3.5% 16.0% 44.8% 100.0% 

49149 (oone)Ahtmalive M. 
19• 0.23 1.31 0.62 1.75 $ 3.90 

6.7% 44.1'" 28.2% 20.9" IOO.O'l> 

49/49 (60/40)Altemalive68 

2• 01' 1.50 0.96 0.71 I 3.4)49149 (.10/60)Alternative 6C 

• 6.0% ]S.lf;l, 111.2% 40.5% 100.0% 7$ 0.23 I 1.34 $ 0.69 1.54 $ 3.81Allcmalive60 '9/49 "51'" 

The foUowinll: estimalU of reduced revenue: los cadi b"l:llch animlJ Win wed fw Gilch ahemauve: RXC $ 14.00 8airdi $ 6.8] ,Opilio $ (J.n 
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rable 5.16 - MODEL RUN #1 

Projected Oulcomes of Allernalive Pacific Cod Allocalions 
Assumes: lnseason Reallocalion or PacifiC Cod, and No Split or lIic HalibUI Cap 

Reduced G..... aevellUe 1.llle Pouoek ....heries IllIwlllll f'ntm PWotud. Oyoacl.'il i_11M! P. Cod fblaerles (Opponulllily c .. or Poll_II. H)'ucdI) Ranll. or 

Splil T.... 

TRW/FIX ,eplCY> 

Million of Dollars GroUDli ~nlave Conllibulion to GlOW Revenue Reduction 

Po' TIllWI CV TrawlCP T.... lobI/line .,,, TrlwlCV Trawl CP T.... Low I 

Allemative IA 12No Split S 1.35 S 0.02 S 6.12 S 5.75 S 1].24 10.2% 0.1% 46.JCJ, nSc.l. JOO.Otr. 

10.2% 0.1ll. 46,Jc.l. 43.5% 100.0'"AJt~vc2A 54i44 (none) S 1.]5 S 0.02 S 6.12 S 5.75 S 13.24 12 

Alltmalive 28 54/44 (60140) S 1.35 S 0.02 S 6.12 S 5.75 S 13.24 IO.2c.l. 0.' CJ, 46,]% USc.l. 100.0" 12 

AJlCnIlolive 2C S 1.]5 S On> S 1,89 S ],49 S 12.14 10.6% O.lll. 61.9% 27.4% 100.0% 10 

t\lttrnahVC 20 

54/44 (40{60) 

54/44 (55/45) S U.s S 0.02 S 6.12 S 5.75 S 13.24 10.2% 0.1"" 46.]% 4J.5'l. lOO.O,*, 12 

6Alkmativc ]A S U.s S 0.02 S '.26 S 4.94 S 11..58 11.7c.l. 0.2% 45Ac.l. 42.7% 100.0'"44/54 (none) ,t 1.7c.l. 0.2c.l. 4O.6c.l. 41.5c.l. lOO.Oc.l. 

A1I«o11ive lC 

S U, S 0.02 S .... S 5..s0 S 11.56Alltmalive 38 "/>4 (60/40) .., S 8US S OD' S 8.48 S 11.61 Ilhc.l. 0.2% 72 .7'1. 1:i.6% IOO.O'At44/S4 (40~) • ,11.1c.l. 0.2c.l. 48.1c.l. 39.5c.l. tOO.O% 

Ahandive 4A 

S 1.3, S 0.02 S '.M S 4.58 S 11.5944/54 (55/45) AIUmative 3D 

J2to.2c.l. O.lc.l. 46.3c.l. 4Hc.l. 100.0'llS US S 0.02 S 6.12 S 5.75 S 13.2459/39 (IIOne) 

S 1.35 S OD' S 6.12 S 5.15 S 13.24 10.2c.l. 0.1c.l. 46.3c.l. 4Hc.l. 100.0% 12 

AJIQnative 4C 

59{j9 (60140) Alt~ive4B 

to.5c.l. 0.1% >6.... ]3.4% 100.0%S 1.35 S 0.02 S 1.24 S 4.]2 S 12.9]S9f]9 l40i60) " J210.2% 0.1c.l. 46.]c.l. 4l5c.l. 100.0%U.s S 0.Q2 S 6.12 S 5.75 S 13.2459f]9 (55/45)Alternalive 4D • ,14.]c.l. O.]c.l. ...... 41.4% IOO.QlJ,S J.]'i S 0.02 S 4.11 S ].91 S 9."19/.59 (IIOne)AI~vc:1A. 

I14.]c.l. 0.3% 40.5% 44.9% too.O% 

• 4 

S U.s S 0.02 S 3.83 S '.24 S 9.4539/59 (60140) Alternative 58 

14.2% 0.2'< 75.3c.l. 10.]<1, lOO.a..S U5 S 0.02 7.19 S 0.98 S 9.54J9/59(40~)Akcnw.livo 5C 

J14.]c.l. O.]c.l. 49.Jc.l. ]6.2c.l. 100.OIA 

10.2% 0.1'l. 46.3'l. 4H'l. lOO.QlJ, 

S US S 0.02 S 4.67 S 3.43 S 9.4739/.59 (55/45)Alternative SD 

J2US S 0.02 6.12 S n5 13.24 

21 

49/49(110"0)A1I«R1live 6A 

10.1 % 0.1% 41.4c.l. 48.4c.l. 100.0% 

9 

S US S 0.01 S 5.55 S 6.49 S lJ.4149/49 (60/40) Altenlative 68 

10.8% 0.1 'l. ...... 2U'l. lOO.KI US S 0.Q2 S 8.54 S 2.6' S 12.5649/49 (40J60) Akauative (£ 

10.2% 0.1% 46.4% 43.2% 100.0% J2S IJS • 0.02 S 6.15 S 5.13 S 13.24
 

The folkrwiftg uQmafa of reduced poUod revenue pulJY'akh IDQ wtee "lied {qrw;Jt ..1fa1'lIOve: INSHOkE: S 473.73; OffSHORE: S 483.31.
 

The yellowfm rod. sole. and ocher nallilh fisheries WClC closed dlle te halibut bvcalCh. Thetcfm the bvcalCb of thae species in cod ftshcrie.l does Dol create an nnnnrtuniNi Clnt.
 

49/49 (55/45) Allernarive 6D 



Table 5.17 - MODEL RUN #1 

Projected Oulcomes of Alternative Pacific Cod Allocations 
Asswne& Inseason Reallocation or P1acirlC COd. and No Splil or !he Halibul cap 

w 

'"
 

Reduced Groa R"uue In. AU Dlr«ted tlI.erlu ResulUDf, From B,ealch 
R.nkor 

Spl.i1 MIllillI'If or [hllan: Pcn;enLtRC Conttibutioo 10 (hOst IWl'eIluc RoduCfion To", 
TRW/FIX CCPICVl Po, TrawlCY Trawlep ToW •""'" Pol r ...wlCV Trawler ToW Low = I 

AllCnWivc IA NoSp1i1 i 3.90 $ 1.42 $ 10.91 $ 10.29 $ 26.52 14,7'1> 5.4'1> 41.1'1> lB.lllo 100.0'" 
AIlQlllll:ive 2A 501/44 (IIOne) $ ],90 $ 1.42 $ 10.91 $ 10.29 $ 26.S2 14.7l1> " 5.4'.1> 41.1'.1> 38.8'1> lOO.~ 

Allcmativc 28 54/44160/40) $ 3.90 $ 1.42 $ 10.91 $ 10.29 $ 26.52 " 14.7'1> 5.4'1> 41.1'1> lUll> IOO.O'll 
Allcmalivc 2e 54/44 (40,160) $ l.90 $ 1.55 $ 14.04 $ 6.24 $ 25.1] 15.2/1. 6.... 54.6'.1> 24.3" 100.0% " I. 
Al:lemaljve 2V 54/44 (55/45) $ 3.110 $ 1.42 $ 10.91 $ 10.29 $ 26.52 14.7'1> 5.4'.1> 41.1'.1> 38.&'1> 100.0% IJ 
Alkm.ttive JA 44/.54 (none) $ l.90 ~ J.79 S 9.J7 $ B,84 ~ 2J.1)O 16,3'1> U .. 39.2'1> J7.~ lOO,lYl­ 6 
Allcrnalive ]8 44/54 <6O{40) $ l.90 S 1.79 S 8.],5 S 9.8] $ 23.88 ,16.3'.1> 7 ..5'.1> 3.5.0% 41.2'1> 100.0% 

,4,"a'f\IIlive 3C 44/54 (40/60) $ 3.90 $ 1.79 $ 15.10 $ 3.25 $ 24.004 16.211> 7.411> 6UlJ, n5!l 100.0% •,4,hemativc ]0 44/54 (55/015) $ l.90 $ 1.79 S 10.004 S 8.19 S 2192 16.]lJ, 7.511> 42.0'll ]4.2'.1 HXl.O% 7 
,4,llcmative 4A 59{l9 (1\(jAe) $ ].90 $ 1.42 S 10.91 $ 10.29 $ 26.52 14.711> 5.4lJ, 41.111> ]8.8'1 100.0% Il 
Alternalive 48 59{l9 (60/40) $ 3.90 $ 1.42 S 10.91 S 10.29 $ 26.52 14.7lJ, 5.4ll. 41.111> ]8.8'.1 100.0% Il 

ltemative 4C YJ{l9 (40160) S ].90 $ 1.50 $ 12.81l $ 7.14 $ 2b.02 15.0'l> 5.8'll 49.5'll 29.7" 100.0'1> 
Abcmalivc 4D 59{l9 (~~/4~) $ ].90 $ 1.42 S 10.91 S 10.29 $ 26.52 " 14.7'1> Hll. 4I.1ll. ]8.8t. 100.0'1> Il 
AIlemallve SA ]9/59 (l\l)Oc) $ 3.110 $ 2.26 S 7.42 $ 7.00 $ 20.~8 19.0% I LOll. 36.... ]4.0% 100.0" 2 
AhuMlive)B ]9/YJ (60/401 ~ l.W , 2.21> , 6.82 , 1.~9 $ 2V.j(j J9.~ J I.V"" )3.2"" )6.9.... IOO.O'f. ,I Alkrnr.tive 5C 39/59 (-I0/I50) S ].90 $ 2.26 $ 12.80 $ 1.75 S 20.71 lUll. 10.911> 61.811> 8.~"" 100.0% 

Alla'nalivc 5D ]9/59 {~5/-I~) $ 3.90 i 2.26 $ 8.]1 $ 6.1] $ 20.60 18.911> 11.0% 40.411> 29.8% 100.0% l 

AhcmativeM 49/019 (none) 3.90 , .., $ 10.91 , 10.29 $ 26.~2 14.7% ~.4% 41.l% ]8.8.... 100.0% Il• 
Ahemalive 68 49/49 (60/40) $ ].90 $ 1.38 $ 9.89 $ 11.61 S 26.78 14.611> ~.211> 36.9% 4].)..., 100.0'1> 21 

Akmllltive 6C ,49/49 (40/60) S l.90 $ 1.59 $ 1S.20 $ 4.74 $ 2H4 IS.]" 6.]11> ~9.811> 18.6% 100.0% ,AJlmllllivt 6D 4!U4915S/45) $ 3.90 i 1.42 $ 10.94 10.24 $ 26..51 14.7'1> 5.4«' 41.3% 38.6l1. 100.0% 12 

1995 e.stimlcea ofhAlibul yield lou and ft:venue, lUI thown 10 Ihe righi, life uKd in ClIl:h allc:mati~: $ 2.00 S 2.8] S 4.20 S -1.20 

The following tllimalC!l of rcduud n:venlle fOf c.QI;h bycalch llhimal wcre Ilsed forcacll allcnlabvc: RKc $ 24.00 • Bairdi $ 6.8] ,Opilio $ 0.72 

The followlnB est:im&llell of n:dul;G( polb;lr. rCY'CDIIC per byClllcn ton wen IlRd {'or eaQh aJlCmllli",,: INSHORE: S 473.73; OffSI-lORE:$ 48ll7.
 
The ycUowfUl, ruck solc, and oChcr tladilh filhfriCl wcreclO!icd due LO halibut byc.teh. Thc~foR: lbe b)'caleh of Ibtle .peete. in cod fillhcriC!l dllt~ not ~lellie all opponunily cuat.
 



Table 5.18 - MODEL RUN.1 

w 

"'
 

Projected Outcomes of Alternative PaciRc Cod Allocations 
Asswnts Lnseason ReallOC8lion of Paciric Cod, and No Splil or the Halibul Cap 

SUlDlUry ofTaraet Catcbes aDd Halibut Mor.Oty By ""xed and Trawl Gears 

Fized Gear T_el Cllldl and Bw:alCh Tra....1T_el Calm Md BvclllUJ /MT T~ largel CllIch and 8\1C.c:h lUll......,HI1i.bu1 Byclldl ""'"., ...... HlIliblll .....of Hali.bul H.aibul8,,_Spiil P. Cod Byalll;h R.' 8)'C81ch P. Cod Bycalm Bycau:h P. Cod 8)'C81ch BY"lchr:~lIlcbTRWIFIX ,eplCv .., TUlle, (UTI Mn G/M11 ..,T_.."m ;",n <••lMn .., T~d ''''11 .",n ,.';lMT\ 

5444 fnc:oe)1995 FishelY IIl.611 '09 1.1786 Low .. I 66081 I 34. 22.3J0.5 1..0"'-1 112 7:'U 2149 12.4413 Low .. J 

135,16) 822 6,0136 IJA1lcmalive IA NoS~1 15,739 1,685 22.2476 210,90.2 2,507 11.'.'4 JO• 
AJIemal.iW. lA W44 (rime) m,163 822 6.0836 15,lU 1,685 22,2416 210,902 2,501 II.81B4 10•" A1lem&live 28 54/44 (60j40) 135.163 822 6.0836 75,139 1,685 12.2476 210,902 2."" 11.1884 10•" 54/44 (4I;V6O)A1~malive 2C 138,730 5.9412 10 72,172 1,685 23.3472 IS 210,902 2,509 11.1976 20'14 
A1lt1lWJve 2D 54/44 (5j'4j) m,I63 .22 6.0836 13 7j,739 1,615 22.2476 210,902 2,561 11.8884 10• ,.,....
14j,lIoo III 5.6794 ,44154 (1Q\t) 1,+48 22.20416 210,866 2,276 10.79111Ahemalive 3" • ,14j,BOO .n 5.61t)t , 6j,0fi3 1,425 21.9092 IA1lcmalive 18 44/54 (6O,tCO) 210,1163 2,254 10.6872 

AIlel'flllivc lC lot5,8oo 5.679<4 65,085 1,572 2<4,1595 20 210,185 2.400 11.3112944154 (<401601 •'" ,
,<4<1Jj<4 (5jJ<15)Allemalivc 3D 145,100 III j.67t)t 65,061 1,462 22.4719 210,161 2,290 10.161/ 1" 75,139 l.6ij 22.2476 210,902 2.561 ILl184 10Alltll\lllivc 4A 59n9(b:ft!) 135,163 '" 6.0836 13 • 

75,739 1,6115 22.2C6135,163 III 6.01J6 13 210.902 2JfTI 11.1114 10A1lell'llll.ive 48 59n9 (601401 • 
" 73,419 1,68j 22.9216 11 210,902 2,509 11.8942 19j9ll9 (40160) 131.413 '14 5.9929AUemalive 4C 

'" • 210,902 2,561 11.8184 1013j,I63 6.0136 13 75,739 1,615 22.247659m (j5/<45)A1temalivc 4D 

Ij9,300 5.2441 , 51,521 1,146 22.2476 210,121 1,912 9.3995 2391511 (none)Alltmalive SA • ,'" , 1 210,819 1,969 9.337551,5/9 1,133 21.9946Ij9,3oo 5.244139159 (60140)Allctrlalive 58 '" jl.$ll 1,263 24.j1l5 21 210,Il8 2.099 9.9j44159,300 5.2441 I39159 (401601A1lemalive SC •'" , 51,j24 1,166 22.624j ,.
'" 210,124 2,001 9.4911 JIj9,300 H44139159 (j5145)A1lclTlll.ive 5D 

'" 7j,739 1,685 22.2476 210,902 2."" 11.11814 10135,163 6.0136 13A1lemaLivc 6A 49/49 (1'IllIIe) • 
210.902 2,501 11.11154 9. 76.194 1,685 21.9133 2134,001 '" 6.1Jl4 11A1lcmaaive 68 49149 (W/4OJ 

70,854 1,635 23.71l12 19 2/0,902 2,510 11.9010 1149149 (<401601 140JJ47 .ll H904 9A1lernative 6C 

'" " 210902 2507 11.1l1l1!i7569j 22,260349/49 (5514~'l)Altemalive 6D m206 6.0819 11 '68' " 



Table 5.19 - MOOEI. RUN.I 

Summary of Projecled Outcomes of Altemalive Pacific Cod Allocalions 
Alswnes IngelillOJl Reallocalion of Cod, and No SpJiI of the Trawl Halibut Cap 

Cnb 8yQllch large' 
Total Pacific Cod Callct! hcirK: Cod Discards Nwnberof ANmlILI Fist.:I)' 

In All Pihrio, In lVRI Fisheries MtuicTons 'l>nrCodMT l-Ia1ibu.l Rounded 10 nt.vcSI 100) RevenueI ,_.,,_ Pot TIaWI CV Trawl CP P<JI TlAw' CV Trawl CP AU Tanel AU T~""el Monalil 81li.l'lh 0000 Red Kin, S millions 
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!l.4" 
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'.9" 
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Table 5.20 . MODEL RUN #1 

Allel1'lllUn 

Cod A1l0Clli0l\li 
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5.4.2	 Model Runs _2 and 3 -T~g the Sensitivity of the Base Case Model to Changes in the Trawl CP:CV 
Ratio 

A key assumption in the modeJ is tha1 the ratio of target catches by catcher processors to target catches by catcher 
vessels is coostaDl UIJIil such time as one or the other is constrained by their apportionment ofcod or by their halibut 
PSC cap.	 This ratio was assumed to equal 0.9663 in the "Base ea.c:' mode1 run # I. Because this is such a key 
_ of _ by the trawl SttIlr. "" IIllWle two modelruos in which we change this nlio. In Model Run #2. 
we ioaease the nuio by 10% to 1.0629 which increases the targelcarches of the Trawl CP relative to Trawl CY. In 
Model RUB #3. we decrease the MO by 10% to 0.8697. 

Tables 5.11 - 5.22 summarize the results of these model runs. It is fairly easy to draw conclusions from these tables 
by comparing tbcm to !be Table 5.19 wbicb s!loW1i tbe results of the Base Case model ron. Look first al the results 
oftbeeigbl_... wbicbproduced ideatical results under the base case. (Alternatives IA. 2A. 2B. 20, 4A.4B. 
4D. and M.) A3 would be expec1Od. under eacb of Ibese mode1ruos Ibese same alternatives again produce results 
idenlica1lOcac:b oUa. With the raDo ioc:reased. Trawl CP target catches obviously increase as do overall trawl target 
catches. With the rate decreased. Trawl CV catches increase. but trawl catches overall decrease. 

The finding abovemay be .somewhat counter intuitive, however. it is readily explained by noling again that the trawl 
cateber vcssds have a bigbet halibut mortality rate than trawl catebcr pnx:essOis. Under these alternatives. the trawl 
sector is coostnIiD<d by lbeir balibul PSC mooaIity cap. and tlDefi:t.. !be higber average byca/Cb mortality rate results 
in less Pacific cod caught for the same amouot of halibut. This also explains why del:Rasing this ratio iDcreaJeS the 
projected target calcb.es of the pol sector relative to tbe base case, and why overall. Ibc halibut mortality decreases. 

5.4.3	 Model Rlto 114 - Sensitivity of the Model to Halibut Bycarcb Rates - Using the 1994 Data 

The model. lIS t:Ieveqled. relies 00 halibut bycateh rates to help calculate catches of cod, in both target and DOD-targel. 

fisbc:ries. and to cunail catch when asector reaches its balibul mortality cap. This is an import:iint determinaot in the 
l1JOdeI and V31i.ations in the raJeS employed can significantly affecl the projections. As an example of the sensitivity 
oflhe projectioos developed in the "Base Case:' which used 1995 balibul byca/Cb data. ao additiooal projectioD was 
made wilb. an alternate set of halibut bycatch rates - those from !be 1994 fisheries. 

The rates used are tbe rale ofbyc:atch multiplied by tbe assumed mortality rate. Therefore. thece are two fa:tors which 
can cbaD~ therale for agiveD sector in a given year: (1) tbe I'3te of actual bycateh in a fishery. and (2) Ibe assumed 
monaIity associaled with !hal caleb. The data from the 1994 Iisbery are expressed as kg of balibul per ml ofPacific 
cOO taken in the cod largel fisbcries. and uses the assumed mortality rates from that year. The biggest change when 
compared 10 !be 1995 data occurs for the 1<JIlllIine lisbeIy. They bad a higber assumed mortality rate in thal year whicb 
imp,,:ts !he 0Vtt1lII kg/mt rate; !hey also bad a stigbtly higber ",wa1 byca/Ch rate in !hal year. Combined. Ibis results 
in nearly a 50% increase in bycalcb. when compared to 1995 daIa. Their overall rale for 1994 is 12.06 kg/mt. 
comp~ to a I'3te of 8.5 kg/mt from the 1995 daIa. 

The other sectors' raleS were relatively uuchaoged from. 1995 to 1994. though all were slightly higher in 1994: pol 
gear's rate was 0.569 kg/lnt in 1994 compared to 0.543 kg/mt in 1995; trawl CV rate was 27.858 kg/lnl in 1994 
compared to 25.271 kg/m. ;D 1995; trawl CP rate was 20.804 kg/ln. in 1994 compared '0 19.119 kg/ml in 1995. 

The impacts of these different halibut bycateh mortality raleS are fairly straightforward and readily seen in the 
summary tables. Table 5.19 ;.!he "Base ea.c" scenario using 1995 rates. while Table 523 is !he caresponding 
SUI1lIIW)' table using !be 1994 rates. LoDgline caleb of cod decreases almost ptopottional1y 10 !be increase in balibul 
b;atch autality rates (from 94.112 mt dowo to 66,578 rot). while calch for the two trawl carcgories also decreases 
proportiooaUy wbm. they are COllStt'ai.ned by halibut mortality. with their decrease felt in the trawl target fisheries (to 
\It'hich the PSC gelS assigned). Pot gear. as in previous projections. accrues all of the "extra" cod which is given up 
by the other sectors. This is a consistent finding across all alternatives. 
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Tae J.21 - MODEL RUN #1 

...­
~ 

Summary of Projected OUlcome, of Alternative Pacific Cod Allocations With Increased Trawl CP Catch Per Week
 
ASlwnes a IOtA> increalle in !.he CP/CV Ratio. Inseason Realloclillion of Cod. l\Ild No Split of the Trawl Halibut Cap
 

t:r.lb BYalICh nl'.d 
Allell1lllive TWi PacifiC Cod c.m Tol.lll Pacific Cod Caleh Pal:iflc Cod DiKAJlb NlII'II.ber 01 Animals Fls~ry 

Cod AIIOCaliON In AU filheries In TarRel Fishetin MelricTQns 'lI>orCodMT Halibul (Ruunded 10 nellR:sllOO) Reyct\lle 
TRW/FIX lCPX:;V ......,;~L n.line Puc Tn.wl CV Trawl CP Pol Trawl CV Trawl CP All Tatget All r .....cl Moltalil H~fI1i 00Ji0 Red Kim ICIi miIliom 

93,9H 18116 SO 183 63817
 !H9.'l.'l 18 716 31 169 28912
 38992 (0389 11.2% •.~ 2149
 330.100 273 800 .200

1995 """~l Lt 1.'11.16 
Atl. IA No Spill 94,112 40,549 54,911 7.'1,001 94,112 4O,S49 36,9fl 39,284 4O,84B 12,577 15.4'" 6.0'1> 2,501 477,200 466,300 10,700 184.69•All, lA 54/44 (1IfI'l1!) 94,IlZ 40,.'149 54,938 ",001 94,112 40,549 36,'}!!7 39,214 40.... 12,517 U .•'l> 6.0'!Jt, 2,501 411,200 4M,300 10,700 18UII•Alt. 28 54/44 (6OI40) 94,112 40,549 54,931 75,001 94,112 40,549 36,957 39,214 40,141 12,577 IH.. ..... 2,507 477.200 466,300 10,700 S 184.69 
All.2C 54/44 (4W60) 94,112 44,611 67,558 58,H2 94,112 44,618 ...... 22,567 39,790 11,499 H.O'l> 5.5% 2.509 427,900 419,200 10,000 S 112.91 
AII.2D :54/44 (551'45) 94,112 40,:549 54,938 75,001 94,112 40,549 36,957 39,214 fO,I41 12,577 1:5.4" 6.0" 2.'1<1'1 471,200 466,300 10,700 $ 184,69 
All. 3A 44/54 (niw) 94,112 51,688 49,545 69,255 94,112 '1,688 3J,B9 33,U:5 39,772 11,478 H.O'l> 5.4.. 2,266 468,400 549,100 11,100 S 181.5') 
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Ab.4A :S91J9 (niw) 94,112 44),j49 H918 94,112 40,549 36,951 39,284",001 40,848 12,577 15.4.. 6.01> 2,507 477,200 466,300 10,700 18<1.69•All. 4it 59139 (60{40) 94,llZ 40,549 54,938 75,001 94,112 40,549 36,957 39,284 40,148 12,517 15.4% 6.0" 2,507 477,200 466,)00 10,700 S 18-4.69 
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Ak.4D 59/39 ("145) 94,112 40,549 54,938 75,001 ~,1I2 40,549 36,957 39,284 40,841 12,577 15.4% 6.0'" 2,:''107 477.200 466,300 10,700 S 184.69 
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. 
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AI{.6A 49/49 (1'OIe) 94,112 40,549 54,938 7.5,001 94,112 40,549 36,957 ]9,214 40,148 12,m 15.4" ..~ 2,507 477,200 466,300 10,700 $ 18H'.l 

94,112 ]9,197 52,9U 77,6761.11.68 491'49 {6OHOJ 94,112 39,891 34,9]0 41,963 41,017 12,749 15.''i\ ..... 2,507 415,100 462.000 10,800 • 1114.98 

1\11. 6C 49149 (40/60) 94,112 45,936 71,644 52,909 94,112 4',936 B,699 17,1.5.5 39,448 11,150 14.9" 5.l" 2)10 412,000 496,600 9,/100 $ IIIU]
 

All. 60 49149 (55145)
 94112 41095 "I66J0 72764
 94112 <lJ 09S 386U 37043
 40706 12432 15.4% ~.9%
 2 '1<1'1 470600 469 400 10600
 S 1114.45 

·"AU Uiscard.n 
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Table 5.22 - MODEL RVN #3 

t
 

Summary of Projected Outcomes of Allemative Pacific Cod Allocations With Increased Trawl CV Caleh Per Week
 
Assumes a IO~ Decreue in the CP/CV Ralio. lnscason Reatlocation of Cod. and No Split of the Trawl Hlllibul Ca.p
 

Cr;ab lIyQlll:h TAlJd 
Al&erhllliw Total PacifIC Cod Cflkh Tollll PacU"IC Cod Cilth Pacific Cod Discards Numbt. of AnimalI fl0!1Y 

Cod A!locaIjons In All FiOrit.. In Tar el FWltJiei MeuicTonl ... of Cod MT lIaliblll (Rounded 10 ne""'IIIOOI il.n'~( 

TRWIfIIX (CP/CV Lanlllioc Put TrawlCV T.AWICP /.00_'" Pm Tf1I,wl CV Trawl CP All Tar"·. All T/lJIlt IIt million\MonaIilY BlliIdl ONto Red Kin 
1995 93955 111116 50 III 63117 93955 111lfi ]1 169 28912 38992 103119 17.2% 6.0'1.>4''''-' 2 149 ]]0200 273800 ",00 S 151.16 
All. IA NGSplil 94.112 41,!598 !ll,I90 7<>,700 94,112 41.598 40,216 34,976 40,!51!5 12,299 I.5.Jl> :1.8... 2,508 4M.500 412,200 10,500 S 114.23 
All. 21\ !54/44 (nme) 94,112 41,s911 58,190 70,700 904.112 41,5118 40,216 ]4,976 4O,Wl 12,299 IH,. 5.8~ 2,501 ....~oo 472.100 IO.!iOO I 184.2J 
1\1128 :l4M4 (tiOI~O) 94.112 41,598 n,I90 70,700 94,112 41..'98 40,216 34,976 4O,fBi 12,299 IS.3'1. HlL 2,'08 4M,500 47Z,200 10,500 I 184.23 
All. 2C .5,f/ll4 (40/601 94,112 44,6/1 67.SS7 .58,313 94,11Z 44,618 49,603 22,568 39,790 11,499 13.0'" .5.S~ 2,.509 <t27,900 489.100 10,000 S 182.91 
AI1.2D 54144 (5514') 94,112 41,598 58,190 70,700 94,112 4/,598 40,216 34,976 40,'" 12,299 1.5.3'1. 5.1'1. 2,508 464,500 47Z,.200 10,500 I Iw.n 
AII.3A 4~<t (11CIfle) 94.112 S1,688 S2.799 66,001 94,1IZ 51,688 34,801 30,266 39,624 II,n7 1.5.01. 5.4'1. 2,286 458,100 547,400 11,600 $ /83.2'i 
All. 30 44/54 (60J40) 94,112 51.688 47,.520 71,280 94,112 '1,618 29,509 3',5.53 39,&64 1I,5n 1.5.1'1. 2,254 414,800 S50,I00 12,000 • 183.1'1 
All. 3C 44Jj4 (40160) 

5.5'" 
94,112 '1,688 11,280 47,'20 94,112 51,688 5l,J28 11,7.56 38,78Z 10,471 14.7'1. 5.0'1. 2,400 399,800 538,100 )0.200 S IIU.H 

All. 31) 44154 (55J4.5) 94,112 S1,688 53,460 65,340 94,112 51,688 ]5,464 29,604 39,593 11.296 11.0'1. 5.4" 2,290 4S6,OOO 547.100 II,SOO S 183.22 
All. -IA 591J9 (IQv) 94.112 <tU98 .5&.190 70.700 9ot,l12 41,598 40,216 34,916 40,515 12,299 1.5.3'1. 5.8t. 2,508 464,SOO 472,.200 IO,SOO S 184.23 
"II. -18 59139 (60J40) 94,112 41,598 .58,190 70,700 94,11Z 41,598 40,216 34,976 40,.575 12,299 15.3'" S.8t. 2..508 4b4,SOO 472,200 10,500 S HI4.23 
AII.4C 59139 (40160) 94,112 43,301 63,471 63,716 94,112 43.301 45,509 27,980 40,133 11,848 U.2'1. 5.6'\ 2,509 443,'KlO 481.700 10,200 S 113.4'1 
Alt, <to 59139 (H/45) 94,112 41,598 58,190 70,700 94,112 <tI,S98 40,216 34.976 40,575 12,299 15.3'" .5JI... 2,508 4M,S00 472,200 10,500 I 114,23 

A)I. .5A 39159(~l 94,112 M,I18 45,586 59,114 94,112 65,188 27,556 23,966 38,35) 10,026 14.5'1. 4.8'1> 1,990 449,600 648,100 13,100 S 182.02 

All. SO 39159 (6O,'fO) 94,112 65.188 41,120 63,180 94,112 id,l88 24,081 21,431 38,508 10,181 14.691> 4.1'1. I .... 460,500 649,100 13,400 S 182.35 

Alt. SC 39JS9 (40/60) 94,112 65,188 63,180 42,120 94,112 65,188 45,194 6,144 31,549 9,211 14.2'1. 4.4'4 2,009 394,100 639..200 11,100 S 180.36 

All. 50 39J.59 (55145) 94,112 65,188 41,385 51,915 94,112 6.5,118 29,360 22,164 38,269 9,943 14.5'" 4.7'1 2,001 >H3,900 647,.200 12.900 S 1111.115 

All.6A 49/49{~) 94.112 41.598 58,190 70,100 9ot,112 41,598 40)16 34,976 40,575 12,299 15.391> 5.8ll> 464,500 472,.200 10,500 S 184.232.'" 
All. 68 49149 (60140) 94,112 39,895 52,908 17,685 94,112 39,89.5 34,923 41,972 41,018 12,7.50 Il.5", 6.0% 2..'IU7 4n,I00 462,600 10,100 S 114.9~ 

All. 6C 49/49 140/60} 94,112 4.5,93.5 71,643 .52,910 94,112 4.5,93.5 53.691 17,157 2,51039,448 11,150 14.9'" S.3'" 412,000 496,500 9,100 I 112.3.1 

Alt. 60 49J4915S/4S\ 94112 41 :illl :i8 190 ?1I100 94 III 41 .'1118 -10216 l4976 40.515 12 299 IS.3'" 5.8% 1 S08 464S00 412.200 10 ~OO or lli4,21 

·"AU l)isc8nh" % is amllllOI of P. orad ojl'lll'OS 1II1 fi'hcnu (laracl and IlI)IHllfBel) oyer 1M 1011ll catch of P, cod in ail fisherie., i.e., 38,992/226,671 = 11.2.... (93,~SS. 18,716 t ~O,IU t 6J,I17 .. 226,671) 

·''Tar''el Di"ard~" 'Tv IS Ihc amounl of P, cod dinards tlllVcl rishelics oYer llie lotal calch or p, cod in Wllel hdleril!s i,e. 10 3811/172 751 '" 6.O'J" /93 SSS t 111116 t 31 169 t 28 912 - 112 7511 
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Alternative bycaleh rates could be employed. though 1995 is likely tile best information upon which to base any 
judgements of the alternatives. We simply do not know how halibut byca1ch may change in future years. or what 
rrnbods may be developed to reduce the mortalities associated with halibut bycateh. This model run was developed 
to simply ill_ the directional tendencies """"iaJed with potential cban8es in thDse 1'lIIeS. 

5.4.4 Model Run #5 - Impacts Assuming aPro-nua Apponiomnent ofTrawl PSC BCfWeeD CV and CP 

In _ to the altemali"CS v.IJidl alIocale the <M:I1l1l Pacific cod TAC between gear types, the Council has idcnlified 
throe explicit alremalivcs for apponiooiDg the trawl sector allocaJion between eatcber vessels (CV) aDd eateber 
processor.; (CP). The a.mciJ _ .... a 60/40 spli~ a40/60 spli~ and the throe-year hiSlDricai average which comes 
out to 55/45 (CP/CV). Tbcsesub-aJtematives bave been iDcludcd in each of the model examinations iDc:luded in lhis 
aoalyoSis. tbough all oftbose e::uminatiOO5 asSIGned a COIDDlOll. trawl halibut PSC cap for both-CP and CV (as is the 
C1lmII1 sitnalion~ This S<Clial empIoys a DJJdo:I run v.IJidl also apportions the ""wi baJiblD PSC cap between the two 
trawl sccteI'S. in Ibe same plopdm as tbePlrific cod split. Ifme of the trawl sectors auains its PSC cap in this case. 
ao:l the nth<r lrltwI S<Cta still bas PSC remaining. lben the nnused cod from the lint se<lOr gets reapponioned to the 
other. If that sector then hilS its PSC cap. tbelI any remaining cod is reapportioned to tbe fixed gear sector. 

The impaas ofmaking ttUs PSC split are DOt DOOCSsarily iDIuitive; i.e.. catches by the two lrawIsectors are not affected 
prnpnninaally, doe primarily to: (I) diffenues in the balibullllll'talily I3IeS between CV and CP (recall from CbapIer 
] thai thelllll'talily l31eSofbaliblD are hip fur the CV se<tor in cod fisbesies). and (2) the diffureoces in the rdasive 
amoont!I of cod which are taken in cod target fisheries (recall tbaI the CV sector carcbc:s n:.latively more of its cod in 
cod targ<tS), As with the 'Base Case'. the catch of cod in other fisberies n:mains virtually coDSWlt for botb secto<s. 
Table 524 i, the basic SIIDlIDary table for Ibis model run (wilb the PSC split) and 'bow1 the calch of cod in largetS, 
as well as tbe overall catch ofcod in all fislaies. Again. overall differences between each aItemalive are due almost 
entirely to differences in tbe target calth. 

For example. let U'i examine Altanativc 2. and its suboptions A. B. C. and D. Under Alternative 2A,. which does nor. 
split the cod ljIIOIaorthePSC cap. the/llllll:l calI:b is about the ..... furbnth sectors (38.518 mt YO 37,221 mt). When 
CP are aJlocaJed 60% of the PSc. in addition OJ 60% of the cod (Al_ve 2B), their target cod can:b jumps to 
52.879 mt while the CV cao::b drops to 26.671 ml Cnnv....ly. wbcn CV are allocalCd 60% of the cod quota and the 
PSC (Altemasive 2C). their sbare of the cod rises bad< up to only 40.007 m~ just ,ligbdy ..,.. than what i' was 
wilhout llII)' PSC spJi~ wbile the CP secto(, catcb drops ,ligbdy to 35.253 ml FmaJly. UDder Alternative 2D which 
splits tbePSC 55/45 (CP/CV), the CV sector is estimated to take 30.005 m[ of cod wbile lhe CP sector is estimated 
to take 48.472 mt ofcod. The changes in these suboptions. n:lative to option A which does not split the cap. are not 
proportional. 

Acomparism to the 'Base Case' (which does split the cod quota bu. nol the PSC) will ,bed fnrtber ligbt o. thi' issue 
(Table 5.]9). In tbal case, again looking at. Alternative 2. option D doe! not result in any change in the relaJive catch 
_ the twO se<1Dr5 (compared to 2A). wbile adding !be PSC split imparts. fairly dramalic cbaDge as dc8:ribed 
in the preceding paragrapb. 10 the 'Base Case' only optinn C. whicb aJlocores 60% of the PSC cap to the CV sector. 
imparts achange in the relative caleh between the two sectors. 

A further ",,_Ie would be to look .. Altemalive 6D. wbicb is a49/49 split between ""wi and fixed gear with a 55145 
split _ CP ao:l CV for bntb cod and the PSC cap. 10 lbe 'Base Case'. the latget cod can:b was nearly equal for 
_twO sector5 (CV was 38.652llll aod CP was 37.044 mt). 10 the case wilen: PSC is also split at 55145 (CPJt:V). 
the caleb for lbe CP sector rises to 48,472 m~ while the CV can:b drops to 30.005 ml 

As was llOIed above. the.se perbaps nne.peeled resuI15 are due largelytt> the higbc, bycatcb mortaJily associalCd with 
CV. Someof the total target catcb projectioos for CV aod CP appear out of syoc with the percentage aJlOCatiOll5:' a 
different way ofexplaining this is to consider that. UDda the current apportiODIDCDt. the CV sector takes 51 % of the 
trawl targrtcau:b. bulo=un15 for 58% of the baJiblD PSC mortaJily. If the CV sector were to catcb 60% of the cod 
targel, they would accounl for 68% of the baJibut mortalily. Splitting the PSC cap proportional to the cod split. 
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betwecl trawi SCClOI'S, also resulrs in a lower total halibut PSC monality under any of the alternatives. In general, the 
FSC split favm the cv sector only in altemalives which aUoca1e a greau:r percentage of the cod quota to trawl gear 
than the curm1l a1Iocatia:J (Altt:mative 4 aod its suboplions), and is fairly DCUZrlIl m extreme alLocalions favoring the 
med gear. The PSC splil favors the CP sector under the cuneot regime, its reciprocal, or the 49/49 split. 

5.4.5 Model Run 116 - Impacts Assuming a 7.5% CDQ Set Aside 

The "BaseCssc" model runs were IlIlIde using the tolJlll996 TACs for Pacific cod; <be potential implementation of 
the all-species CDQ program would <educe the TAC available to <be """aining industry sector by 7.5%. The "Base 
Case" SUllIIDllly tlble (Table 5.19) is needed for comparison. Table 5.25 _ the model run where T ACs are 
red\ad to reflect the CDQ set aside; halibut PSC caps are also reduced proportionally, consistent with the Council's 
staled intenl for the llJlIUI"1fisb CDQ program. Because CDQs for <be pollock fisbe<y are already in place and included 
in the model. tbere was no ....rrim in the pollock TACs, nor did we reduce the bottom pollock balibut mortality cap. 

A redu:tioo in the amount ofhcific cod available to the "open access" fishery will obviously impact the caleh of the 
filed and b'awt gear seacn. in both target and DOn-target fisheries, as well as subsequent gross revenues attributable 
to llw eateb and PSC bycau:b anributod to that catcb. IInwever. because the CDQ prognm will also allocate 7.5% 
of tbe halibut PSC caps 1D the CDQ fisheries. the impaclS are directly proponionalto the impacts described in the 
previous modeJ nm, with a few minor excqJlioo'5. In other wttds. each gear sector is still constrained by tbc PSC caps, 
but at a lower level of TAC harvest than before. The distributional impacu associated with vari0U'5 TAC 
apponionmeuts being coo.side:n:d are the same as uncIet previous projectioDs - calcl1 and gross ~ues are 
proportionally reduced. or inaeased. for each sector. Some of the less obvious impacts, which may not be exactly 
proportional, are discussed below. 

For example. under this scenario the w;~ catcb of cod by the longline fishery is n:dw:ed by 7.5%. ftorn 94.1121Dt 
to 87.054 mt. (UDder the current allocation - Alternative ZA). Under the same alternative, the.target catch of cod is 
also reduced by 7.5% for both the CV and CP ttawI CllI<:gaies. ~. pot gear barvest is disproportiooally reduced 
by aboolI2%. frorn41.051 .. 10 35,994 mt when compared to the "Base ease." In this case. pot gear still barveslS 
all of the "excess" cod once the longline fleet is shut dovm by PSC constraints. thougb the total amount of "excess" 
is less. and varies under the various allocatioo splits.. The pot sector in the model bears a disproportiooaIe share of 
tbe 'bwden' of the reduced TAC. because while trawl target cau:b is reduced by 7.5%. the eateb of cod in lllIIoI 
i<ffi'!!ldIisb Wi"< is ootreduced by 7.5%. Table 5.4 shows the "Base Ca3e" summary ofcod catcb in oon-<:OO talgelS. 
wbileTable 5.26 shows the oorrespondiog informadon for the CDQ mood run. Longline and pot gear are unaffocted 
since all of their cod is taken in cod targets, while the trawl CV sector abibits only a 1.2 % reduction (again under 
Alremalive 2A for illustration) and the CP sector shows a 5% reduction in the amount of cod takco in oon-targets. 

The reason thal the CV sec:tCX' bas k:ss ofa reducticn. is because they take less cod as bycaU:b relaIive to the CP sector. 
It is also bc:caus: most of the byca1c.b they do take is in the pollock fish.c:ry, for wbicb the model did not impose aD 

addiriONlJ 7,j'% TAC m1trtim • it was a1rcady taken out in die "Base ease" because that program is already in effect. 
The point to bemadcis that a TAe mbJCticn, wbetbu because ofCDQ aJlcx:atioos or because of biomass re<luctioos. 
will dispropatiooatdy alI"e:t the wger cod fisheries in general. and the pot gear projected barvest in particular. This 
is consisteot with earlier findings which showed that a rtductioo in the trawl secIDI"S overall perceIltage allocation 
would be dispropationaldy borne by lrawter.; \<lJo target cod, because bycalCb needs in other fisheries would still Deed 
to be accouuted for. 

GI'Q§S n:vmues are aJso propmiouaUy reduced Itt each sector. reflecting the overalliowercaacbes with a 7.5% TAC 
reduction. In es5Cnce, because the PSC caps are also reduced by 7.5%, all sectors except pot gear ~ equally. and 
proportionally, affected by the CDQ set asides. aod each sector can expect a reduction in irs total cod calCh. 

147
 



0. 
U 

] 
>u 
c 

~ 
11-:a 
'" Co.. 
U 
U 
'"0. 

148
 



...•

149
 



Table 5.26 - MODEL RUN 116 

Projected Outcomes of Alternative Pacific Cod Allocations With TACs Reduced By CDQs: 
Anwnes Inseason Rewlucalion of Pacific Cod. and No Splil or Lhe Haiibul Cap 

~ 

o 

Total Patllk CCld Calm In Non·Patltl..-: Cod Tar.. FllbtrllS
 

Splil
 Mellie Tow; Non·TlII':lZel P. Cod II! Percent ofGtar GrOUb' Total P. Cod Rriot 

rKWlFlX rep",vl Lui.... Pol TrawlCV TraWl CP roW Lui."~ Pol T wlCV Trawl CP roW ToW 

l<}9j Filhenl S4/44 l......1 I 19014 ]49OS 53920 0.0% 0.0'1. 37.9% 54.1'1> Low .. I 23.'" 
Altem.a;ve IA NQSplil I · 17,7!l!l ]3.195 SI.~O 0."" 0.0'1. lUll> 49.6'1. 21.1% I 

!l4/44(llllrIe)Attemllive lA I · 11,755 ]],19" 51,650 I 

AIIenlll.ille 28 

0."" 0."" lll" 49.6% 21.1% 

!l4/44 (60140) I 1'.7jj ]].I9S 51,650 0.0'1. 0."" ]].3'1. 49.6'l> 21.1" I· 
Alcemal.ive 2e j4J44 (40J60) I 17,711 ]].918 51,650 0.0'1. 0.0. 27.6'1. 62.9'1\ 21.1" I· 
AllernaLive 'lD S4/44 (!15M!!) I - 17,755 ]],895 51,650 0."" 0.0'1. ]].J'I. 49.6'1> 21.1'4 I 

AIIemali.ve JA 4~4 (run:) I - 17,782 ]],907 51,690 16 

A1ltmlfin: 3D 

0.0'1. 0."" 37.S'iI 54.2'" 21.1 .. 

4~4 (60140) I - 17,790 33.902 !l1.m 11 

AllemaLive 3C 

0.0'1. 0."" 40.~'Jb 51.4" 21.1" 

44(54 (40160) I - 17,736 33,936 51,673 14 

Alleffilllive 3D 

0."" 0.0" 26.9" 77.2 .... 21.1% 

411:54 (55145) I 17,717 33,911 51,6111 0.0" 0"" 35.9" 56.1 .... 21.1% " 59{.J9 (none) I - 17,7~~ 33,895 0.0" 0.0.... 33.3.... 49.6'1. 21.1 ..A!lemlltive 4A I",MO 

A1lemlllive -ta 59fJ9 (60140) I - 17,755 33,195 ~I,MO 0."" 0."" 3J.3" 49.6" 21.1'1> I 

I 17,740 33,910 51,650A1lenallve 4C 59(39 (40/60) I0."" 0."" 29.1" 57.5" 21.1% 

I - 17,755 13,895 51,MO 0.0" 0."" 33.3.... 4\1,K 21.1%A1lemMivt 40 5\1tJ1l (~5J45) I 

00"' 0."" 43.4.... 60.2.... 21.1%39~9 (run:) I - 17.111 33,921 51,732 20 

A1ltmllive 58 

A1lemalive 5A 

I - 17,116 31,917 H,734 0."" 0.0" 45.7 .... 51.0.... 21.1% 21
 

A1tcmalivt ~C
 

39~9 (60140) 

I - 17,767 31,941 51,716 0."" 00"' 30.4" 17.1% 21.1'1>
 

A1tcmlllive50
 

39/59 (40/60) .. " I - 17,804 33,925 51.729 0.0'Jb 0."" 40.6" 63.3.... 21.1'l.39/59 (5JM~) 

I - 17,755 33,195 51,650 I49149 (nme) 0.0" 0."" 13.3" 49.6% 21.1%A1kmalive 6A 

0."" 0.0.... 16.3" 46.2% ZI.I% 11
 

A1ltmM.Ive tIC
 

I - 11,765 33,117 51,~249149 (60140)AllemattVC 68 

I - 17.n3 13,926 51,~0 0."" 0."" 26.0'1. 69.3.... 21.1fl, I49149 (40160) 

49149 {55 4.5 I 177.53 33196 .51 650 0."" 0.0" 32,8% 50.4% 21.1% I 

Total tlllQ:l (1InlI bycalch 01 co;ll 0I'.u non·U••1fiItllIriu were held clNUl\l wilh IIlc acqltion of inat'ole IIIlIOfl''''R midWlIIel pollock (liheries. AU vllfill&ion is ckIe 10 chllllgts in IIlc 
IlIfIlIWIl uf millwlIIer polloct C1iNft&. Tarlel ~dI&sofboIIom poIIotk, ,eUuwflll, met soJIlllfld 01....' RDllnder lInl shown below: 

TarlPtl Calcllts of Nan·PacifIc cod Fhheriu 

A1lernative 60 

foct wit oUw:l nalfish 

Talltl clllw 

inshore boUom nfllloc:t offshort bottom nn1loc1l; oUowfan solt 

46,044 24,2U 4,143 

Pacitic cud bvcatch 

90,106 1'lI,110 

1162 7606 1.,8&015 17 213 



5.4.6 Model Runs /f7 & 8 • Altemative Dispensation of Potential HalibutPSC Savings 

Culrently.lhe boIibUl PSC caps for both kngliDc and trawl gear are set in !be BSA! FMP and in regulalioas. and could 
be changed by FMP/regularory amc:ndmenl Sw:b a cbange is beyond !be scope of this ana1y';". but could be pulSUed 
Soq)arately. Some of the a1ternar:ives under CODSideralion in this amendment package have the potential to result in a 
redoctioo of<NenIl balibut PSC IIIOlta1ity. depending on !be Pacific cod allocalion chosen. Possible dispensation of 
"saved" halibut is discussed in this scctim. 

Current Wets of Apportionment and Pmjections 

For 'ongline gear (pot gear is exempt from the PSC caps). the toIaI amount of halibut PSC available in 1996 L:!i900 
mL, of whicb the vast majority (800 mt) is apponioned to the P~ific coo target fisheries. This is further apportioned 
by DimeSleI' throughout the season as follows: 

January I 10 April 30 475 mt 
May 1 to August 31 40mt 
September I lD Dec 31 285 Ill' 

Tboogb only 2.9go Ill' of Pacific cod is allocllled lD tbe last trimester. any WDJSed PSC is carried over. such tbaI !be 
PSC allocalion effects a loading ofan additialal_ ofcod into !be fJlll season. Altbongb cum:ntly allocated 44% 
oflhecod qnoI8. fixed fPT<NenIl (incInding pet fPT> is laking about 49% of !be _ doe lD n:apportionmem frolll 
the tnwl sector when lhat sector reaches its PSC cap. At that point, some additional coo is taken by IongiiDe gear. 
tbongb !bey become coOSlrained by halibut bycalCb as weU at aboUl94.000 lilt ofcod cau:b. In 1995 I_line gear 
had 799 mt oflllOnaIity (exceeding tbe 725 m' cap in pI..,., for 1995). while pol gear acCODDled for only 10 Ill' of 
rnonality. 

As is shown in Table 5.9. longline gear 'AoOuid still aCCOUD[ for 800 all of halibut ~rtality under 8DY aiJocatiM 
altemalive. including allocalion of59% of the quota to trawJ gear. This is because trawl gear will hit their cap am 
ood will be reaJ!oc-atforl back to fixed gear, aod the loogline sector will caaeh the same amount of fish, and kill the same 
amount of halibut. under any alternative. So, DO "savings" of halibut mortality appear possible from the Icnglinc 
sector. Under current regu.laJ:ions, the Ionglioe cap could be increased to a maximum. of 900 mt, which would allow 
for some increase in their take ofPacific ood. 

For trawlfPT. the halibut PSC mortality cap for the Pacific cod fishery is a snbsct of the overall trawl cap in the FMP 
of 3,775 mL The amount apportioued to the cod fisheries: is subject to change evezy year during the annual 
sp",:ifiC<l1iom sening process. and was ilnoased from the 1995 level of 1.550 m'lD 1.685 lilt for '996. In 1995. tbe 
1.550 mt apportionment was constraining and resulted in a redistribution ofcod TAC to fixed gear, although trawl 
gear was closed prematurely due: to a miscalculation of halibut mortality. With an increase in the overall TAC for 
Pacific cod in 1996. this amonnt wonId likely be constraining. Whether the 1.685 lilt will be constraining is yet lD be 
.5C'.al. tbougb projc:ctioos iDdica1C thai. it will be. However, in a1tema1ives which allocate 44% or Jess of the cod TAC 
to trawl pr, the TAC L:!i the coostraining factor (AlLernatives 3 and 5). Under Alternarlve 5, whicb allocates S9'i of 
the TAC 10 fixedfPT. <NenIl baIibnI mortality is projected lD decrease lD 1.969 m~ which is a 19o lDl"savings" from 
the trawl catcher vessel sector which was reduced from 788 mt to 609 mt ofhalibur: mortality. A slight increase in 
halibut DD'tality attributable to the pot gear sector occurs, due to the assumption that they catch any Pacific cod left 
over from the olher sectors. All oLher alt:emaJives result in more overall halfbut PSC mortality than in 1995. 

Assumptions About the Ouch of Cgd By Pot Gear 

One of lhe scenarios described in Chaprc:r 4 was an assumed relaxation of the balibut PSC caps for all sectors - this 
was done 10 show bow moch halibut \Wll1Id be required. by....-ll gear type. lD take !be overall Pacific cod T AC. In this 
case. it was necessary to make an assumption regarding the possible catch of Pacific coo by the pot gear sector which 
has no halibut PSC cap. The first scenario assumed thai. pot gear would be able to take lS,OCK> mt of cod. or about 
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a 33% increase over tbcir 1995 catch. This is fairly consistent with the catch rates exhibited in the first five months 
of 1996. As would be expected, all of the allCrDalives UDder coosidmlion would result in a higher level of PSC 
monaJity than occum:d in 1995. Under this scenario, pot gear halibut mortality is fixed at 14 mt, while halibut 
mMalityfian longline and trawl_ /II""'''''' up and down respectively, depellding on the aIlocatioo ofcnd (Table 
5.27). 

For example, undI7 AJtemative 2A (the current split), total PSC mortality required to take the cod TAC is 2,861 mt. 
Ofthis amount 2,050 ID1 would be required by trawl gear (1,184 mt for CV and 866 Inr CP) while loogline gear PSC 
mortality is projected '" 797m1, rigbt '" their aetUaI cap of800 me Alt<rnative 6 dq>icts the 49/49 split which i, what 
actually =urnd in 1995; with an ....... in the cod TAC for 1996, the longline seelOr would need 912 mt of halibuI 
lDJlU1ity to realize tb.a149% cod share, while the trawl gector would need 1,749 ml This indicates tb.a1 both sectors 
will be consttained by balibut bycalCh in 1996. 

At the extreme end of polmlial alIocatims is the 59/39 (and 39/59) split - if 59% of the end qnola i' a1iocaled lO fixed 
_ (Alt<rnative 5A), tbal sectawould need alOla1of l,I421D1 ofhalihur PSC, an increase of 342 mt over cheir 1995 
allocation. aDd an increase of 242 mt over the maximum. allowed in die FMP and in regulation. Coa¥ersely, this 
panicular allocation would resWl in a decrease of the trawl sector's halibutPSC to 1,146 mt, down by 539 mt. 'The 
"" 'savings' ofbah'bur is therefore 1971D1 (539 minus 342) relalive lO 1995. If a furthu subdivision of the trawl gear 
rod appxtiOOIDCPl is made 60140 in favor ofCPs, then a small addilional amount ofhalibut mortality could be saved 
(AllCrDalive 58). 

A final scenario was developed lO illustrale an additional level ofend _ by pol ve",,1s, this time up to 35,000 
mt. or a doubling of their 1995 catch. Under this scenario, the total PSC oeedcd by longline and trawl sectors, to 
haNeSl their respective allocatioDS, drops by a proportiooal 8mOWt. As shown in Table 5.28. Alte:rnalive 58, the 
lowest talai of halibut mortality required would be 2.222 mt with 1,057 mt requirod by longline gear and 1,146 mt 
required by trawl gear (CV aod CP combined). lbe p:Jtential "savings." calculaced as in tbe previous example, is 282 
mt in this example. In order to realize this savings, the PSC caps for both trawl and longline sectors would have to 
be adjUSled - possible methods for this adjustmcot are discwsed below. 

Reapportionment to Other Trawl Bsberies 

For the trawl secIm' 0V0"a1I, the setting of each target fisbely's PSC share is a trade-offbetween the variow trawl target 
fisbe:rics. Ifbalibut aresavmdu: to an inc:Itased allocation to fixed gear. the speclficalions setting process allows the 
Cou.ncil to redistribute mat halibut to other trawl fisheries to allow for their fuller prosecution. Halibut PSC is 
typically aconstraining factor in all BSAl trawl fisheries. If this is done, then the halibut "saved" by decreasing the 
cod aI1ocalioo lO trawl_ ate simply ....'fi"ed lO.....m- trawl fishety for a net effect of zero. To dale, the Council 
has always distributed the full trawl balibut PSC cap during their annual specificalions process, with the intra-fisheries 
distributions based largely on consensus recommendation from the affected trawl industry. 

ReapportiOl1Jl)CQt ttl the Longline BSbCO' 

An alternative, in the event an iDaeased allocation to the fixed gear sector is cboseD., would be to ~uce the trawl 
sector cap, either implicitly or explicitly. aod increase the fixed gear cap. A reduction in the trawl cap would not 
ocn:ssariIy require anFMPIregu1aIay amendmmt. bur would simply mean tbal the Council doe' not fully allocate the 
cap in its specifications setting process, thereby leaving PSC "on the table." AJttrnatively, me cap in the FMP and 
regulations could be explicitly amended downward to reflect the redlniOD in the amount ofPSC needed for the cod 
trawl fisheries. A reciprocal ameodment could be implemented to increase the PSC cap in the FMP/regulatioos for 
the longline fishery, which would then be eannarked Inr longline cod, if the Council expects the longline fishery lO 
increase its carch of Pacific cod (alttrnalively. the longline cap would not be reduced if the intent is for pot gear to 
capluce the extra cod allocalCd to fixed gear). 
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T, •.27 - MODEL RUN #7 

Projecled OUlcomes of Allernalive Pacific Cod Allocalions Wilhoul Halibul PSC Caps for Pacific Cod Fisheries: 
Assumes POI Cluch of 2S,OOO MT or Pacifk: cod Under Each Allemalive 

Metri" Tons 01 HalIbIII MonalkJln PadRe Cod Ta,.d FbJlerin ....,Splil MetticTont Pen:eJll of Halibut Monalil an all Pacific Cod Taroel fishcrica 

TRW/FIX ,cprV\ LowwLon·';- Po' rnwlCV TrawlCP T"'" 1»-·'·- Poo TrawlCV Trawl CP T"'" 
1995 FLdl...... 31.2% 0.:1% 36.1% 25.7% IOO.()lA,7•• 10 7.. '" 2 149 H'""""-' 

'"
 14 1,13] 2,81)6
NoSp1i1 29.6% O.S% 40.4ll. 29.S"" lOO.~ 12Altcmasivc IA 8" 
7.7 14 1,114 866 2,861 27.9% 0.5% 41.4* ]0.3" 100.0%AllUJllUivc 2A 54/44 (JIOac) " 7.7 14 1,020 2,821 28,]/1, O.S" ]6.2% ]5.1 'l> 100.0% 14AJlt!JMlivc: 28 54/44 (60/40) 

7'11 14 1,759 4J2 3,001 26.6% O.S% 58.6/1. 14.411> 100.0% 18Alternative 2C :14,44 (40/60) 

54/44 (SS/4S) 797 14 I ,70S 8" 2.... 27.8% 0.5% 42.K 29.7% 100.0% 16AllcrnNiYl:: 20 

41.]11> O.S% ]3.611> 24.6'" IOO.O'A.44/54 (none) 1,027 14 8,. .11 2,488Ailemative JA • 
41.6% 0.6" 30.2" 27.611> 100.011>1,027 74' ... 2,466Alternative 38 44/54 (60/40) " 39.311> 0.511> 51.6.. 8.6" 100.0% 

, 
844t'l4 (4O/6(}j 1,027 1,348 2,613AII~liveX: 

1,027 " ... ,..'" 2,S03 .'.O'll 0.511> 35.8" 22.611> 100.0% 744f,J4 (55/45)Aile:t'Mlive 3D " 14 1,358 3,048 22.•11> 0.411> ...... ]2.6" 100.0%59n9 (none)Alternalive 4A ." ." " 1,IS7 1,1.5 2,99959m (60140) 22.8" 0.5" 38.6" 38.2" 100.0% 17Alternative 48 68' " 21..'" 0.•" 61.:511> 16.7'10 100.0% 2114 I .... m ],196AIICIlIlIIive 4C 59n9 (40/60) ." 
683 14 1,3:59 .93 3,048 22.... 0.4'10 44.6'1> ]2.6" 100.0%5111311 (:5:5/4:5)Altcmllivc 40 " 411.6% 0.6" 28.8" 21.0'1> 100.0% 2]11/59 (none) 1,142 662 '84 2,302 

.9.", 0.6" 26.611> 22,9.. 100.0% 1 

Altmlalive SA 

]91511 (60/40) '"1,1.2 " 14 ... 2,2811
 

47.211> ..... • 7.2" 5.0.. IOO.QIl,
 

Allernalive 58 

1,1.2 1,1.2 2,419]1Im (40/60)Akanative x:: " '" 2,]21 49.211> 0.6" 32.0'10 18.]" 100.0'10 

,
,1,142 742 '24 

912 1,010 739 2,675 

]11/59 (55/45)Alternative SO " 3• .1 .. 0.:511> 37.8" 27.6" 100.0ll> 10.9/49 (none)AlilOlldive6A " .12 14 883 US' . 2.... 34.5" 0.:5" H.4" ]1.61> 100.0%.fll/.fll (60/40)AllQ1Ialivc 68 • 
]2.5'10 0.:5'10 :5j,J1I> 11.7'10 IOO.O~ "912 14 1,553 728 2,80749/.f9 (40/60) Allernativc 6C 

34.011> 0.5" 39.1% 26.4'{. 100.0CA>912 14 1050 708 268'Aliernative 6D 49149 'SS"5> " 8.501 0.543 25.211 19.1191995 haLibul bY<;:lIlch mol1aLilv rates as Jhown to tbe rioh, in 1t ..J.n, are u&ed (or each alternative: 



Table 5.28· MODEL RUN 118 

Projected Outcomes of Alternative Pacific Cod Allocations Without Halibut PSC Caps for Pacific Cod /<'isheries: 
Assumes POI Catch of 3'.000 M'T of Pacuie cod Under EaCh Alternative 

~..
 

Melrtr Tou of HaUbul Mortal",. I.. Plldlk: Cod T....et tlaherla 

Splil: MmcTllt\fl Peft:epl 01 H_libut Mcnali'" ill aU Pacifll: Cod Tmrullt Filhtrier Rank o( 

TRW/FIX ICP/CVl To",Lunuw POI TRiwl CV TrawlCP La"",li, Pol Tn.wl CV TrawlCP T"""T""" 

1995Filhery 37.2'1> 0.5% 36.1% 25.7% 100.0.54/44 (no" 799 10 788 2 149 low I'" 
AJlUrlative IA No Splil 7'. 1,072 784 2,661 29.... 0.7'1, 40.3" 29.4% IOO.K 12

" 
A1lalWivo 2A 712 1,184 '66 2,78254/44 (nolle) 2>~" 0.1% 42.6'1. 31.1'1> 100.0'"

" " Allemflt&vlI: 28 54/44 (60140) 712 1,020 990 2,741 26.O'JL 0.7'1> ]1.2'1> 36.1'1. 100.0% 14
" 

Ahemative2C 54/44 (40/60) 712 1,759 432 2.922 2404% 0.7'1> 60.2% 14.8'1> 100.0';\ " Altanalivc: 2D 54/44 (S510) 712 1.20; 2,787 25.6" 0.1'l. 43.2'9(, 3O.S% lOO.OCA> I. 
"
" "'. 

44/54 (none) 83. .11 2,409 39.1% 0.8% 34.1'1> 25.4'1 100.0%AI~live3A ." " •,Altemalive 38 44/54 (60/40) 942 7« 68. 2,386 39.5'1> 0.8% 31.3'1> 28.S'l> tOO.Dt> ,1,]48 2,~33Altemalive 3C 44/~4 (40160) ]1.2'1> 0,8'1> .53.2'1> 8.9'1> lOO.O'l>." "
" ,.. '" 7Allem.live 3D '66 2,423 38.9'1> O.S'I> 31.0'1> 23.4... 100.0'1.44/'4 (S.5I4') ." " 2O.11J, .~.. 4.5.8'1> 3].S'I> l00.KS9{}9 (noae) W, 1.3~B 99J 2,968A11c:rnalive 4A 

"" W, 1,IS7 1,14' 2,919 20.''1> 0.1'1 39.6'1> 39.2% 100.0% 17.59/39 (60J40)Alternative 48 

19.2% 0.... 63.0'l. 17.2'1> 100.0% 21I .... 3.116AJlc:rnalive 4C '91J9 (40/60) '\Ill 
" 

W, 

,. 
1,3.59 '" 99J 2.... 20.1% 0.6'" 45.8... 33.4'1> 100.0%S'il/39 (5~/4~)A]'c:malive 4D "" 41.6% 6.9% 29.8'1. 21.8% 100.0% 2IM1 662 484 2,222391S9 (DOlle)Altcmalive ~A 

" 
" 

41.8'" 0.9% 27.61J, 23.8lA> 100.0% I1,057 609 51' 2.209391~9 (60)40)Akc:rnl.,ive .5B 

4'.2% 0.8% 48.8... S.21t> 100.0'1. 439159 (40/60) 1.o~7 1,142 121 2)39~tive.sc " J47.1% 0.8% 33.1'" 18.9% 100.0%1,os1 742 424 2,24139159 (S~~)Altc:rnalive SO 
" 

3UI% 0.1% ]8.9% 28.S% 100.()lI,827 1,010 2,S9.5 10Allc:mative 6A 49/49 (I\Qne) 

32.31J, 0.1'1> 34.41J, 32.6'1. IOO.~827 " m '" '" . 2,56<49/49 (60)40)Akanalive68 • 
30.)1J, 0.7% .56.9'" 12.0lA> IOO.~ IJB27 " 1..s~3 J2B 2,72849149 (40/60)Altemahve6C " 
31.8'1> 0.1% 40.3% 21.2% 100.0'1. 1149/49ISS/4S\ 827 ID'. 708 260'Alk:miItille 6D 

" 8.501 0.54] 25.271 19.119IIJ9' IMtibut bvcalch ffiOlUUrv raltS as .hown kJ the rill'hl in lrohn, ate ".ed fOf each IIUemalivc: 



In eithc:r case. asq>antte plao/regularory amendment would need to be initiated to change the PSC caps fur either the 
trawl sector, tbe longliDe sector. or bodl. Depending on the alternative cbosen. tbis mayor may not be seen as a 
necessity by the CouociI. Recall. that ooIy the more extreme allocalion altemativcs would require such ao adjustment ­
it may be that mid-range altemaD.VC!I would allow for the Council's goals and objectives widxJut chaoging the PSC 
caps. Ifan amendment is initia1:ed to change the caps. it is unlikely that such a change would be in place until 1998. 
IfanaIy= "'" UIitialttl by the C<>mcil this SUlDIll<f. or Ibis fil1J in the groundfish ameadment cycle. tile onaIyses could 
be completed by the end of 1996 or early 1997. for Couocilactioo in early to mid 1997. The time required for 
Secrewial review and approval would make 1998 the target implementation year fOl" such an amendm.ea.t. 

Reapportiopment to the I)jrectr;d HaljhtJt fisbea:y or "BMkjOe" 

If halibut PSC mortality is reduced as a rcsuJt of the cod allocation (or as a result of any odler management actioos 
by the CoWlCil). llIld sucb reduction is not redistribulEd by the Council to either other trawl fisheries or to longlioe 
fisheries. the savings will be altlle dispooaIofthe International Pacific Halibut Commission (lPHC). The IPHC 'akes 
into ac<ooDl estima1ed bycaleb needs. subsisD=e needs. and the sport fishery take prior to setting the directed book 
and line quota for the commercial fishery. Reductions in aoy of the aforementioned areas arc typically redistributed 
to the commercia1 fisbcI)' qoota The IPHC could choose to 00' make a reapportionmen, to the directed fishery of any 
balibut PSC savinS". but instead "bank" the halibut in mler to bclsteo- futuro balibut biomass. This would be • docisioo 
of the IPHC, but may be influenced by rccommeudatioDS from. the CoUDCil. 

5.4.7 Model Runs #9 & 10 -Interaction with Improved Reteotioo and Utilization 

The Council is cunemIydevelqling an Improved Retmtioo.Utilizalinn (IRIIU) UIitiative for the North Pacific inonler 
to redoce the discard and waste of groundfish. One of the four species included in this program is Pacific cod. The 
IRIIU prognm is being onaIyzed as part of a separalt: amendment package. so. delaiIed examinalion is beyond the 
scope of Ibis onaIysis. However. because thal prognm will likely be implemented in 1998. and becaus<: the discanl 
ofcod bas been raised as an issue in the CCIltelt of gear allocations. Ihue is considerable interest in bow that program 
may interact with the Pacific cod allocaDoa alternatives being considered in this analysis. 

In mIer to examine some of the implicarioo"i of IR/IU. lWO addiIiooal model IUDS were developed - lhe basic diffen:nce 
in these model runs, relative to the previ~ model £UD3" is dlar. an assumption is made regarding the trawl fleet's 
behavior in respoose to amandaUYy Menrioo requ:in:ment. particularly the 'avoidance' response in terms ofgrmmdfisb 
fisheries wbid:J 00 DOt target 00 cod. The fixed gear fisheries arc assumed to DOt change. simply because aU. or nearly 
~. of their cod is takm in cod target fisbmes. Rccalllhal much of dle discard ofcod is occWTiDg io other grcnmdfisb 
[rawl larget fisheries; a full retentiooJutilization requirement will likely cause vessels in these fisheries to avoid 
C3lcbing cod in the lim place. Therefore. dle two model runs make the following asswuptioDs: (I) dlat. caleh of cod 
in oon·target fi.sbcrics dccreasc:s by 10%, and (2) thai: the catch ofcod in non-target fisberies decreases by 25%. 

1b: primary result of this c:bange is to make more cod available to all of Ibc cod target fisheries. Discards of cod are, 
of=.eliminated for all fisheries. The original SUDlIDal)' table of cod caleb in tllget fisheries (Table 5.19). from 
the core model run is needed for ~ of comparisons to the new model run. Table 5.29 shows the summary results 
oflhe modell'UD which assumes a 10% reduction in cod catch by other grouodfisb. target fisheries (again. this is the 
SIDIlllIal}' ofcod Caleb in rarget fisheries). Total cod caleb in targets increases froID 210.902 IDt to 216,272 mt for all 
altemaJive:s. For purposes of further illustratial, we win examine the IR/IU impacts under Alternative 2A. the CW'TCDt 

split. and UIJdeJ Altema1ive 3A, the reciprocal. Looking at Alternative 2A, we SlCC lhat longline and lrawl catt:b stays 
the same due to dJe halibut PSC coo.sttaiot. while pot gear realizes the entire S,())) mt inaease. 

Under Alteroaliva 3A, whicb Dips the pen:entage allocalions In 44% for trawl and 54% for fixed gear. both longlioe 
and ptt gear =>aiD the same across bothscenari'" (across both tables), while the trawl gear seeton. both CV and CP. 
experiaIce gains due to the inc:reascd amount of cod avaiJable to target fisheries. Keep in mind dlese ~ gains relmve 
to.DQ1 having an IRJTU mandate; their catch is still below lhat experienced under the swus quo percentage split. 
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Table 5,29 - MODEL RUN #9 

Summary of Projecled Outcomes of Alternative Pacific Cod Allocations With 10% Cod Bycatch Reduclion Under JRIU 
Asswnes Inse,llson Reallocation of Pacific Cod, and No Split of Trawl Halibut Cap 

Crab BYcalCh Tllfgcl 
A1ltmatin Total. Pacific Cod Catch TOIa! Pacific Cod C.u;h Pacific Cod Disclllds Nllmbcr or Animeb Fishery 

Cod A.IIocalionll In All Fisheries 

LnnoHne Pol. Tmwl CV TraWl CP 
1995 54144 (none)

Ah.IA No Split

All. 2A 54/44 (nooe)

All. 26 54/44 (60/40) 

AIl.2C 54/44 (40{60)

All. 2D 54144 (55/45) 

AIt.3A 44/54 (nooe)

All. 38 44154 (60(40) 

AII.3C 44/54 (40/60)

All. 30 44154 (55/45) 

AII.4A 59/39 (nooe)

All. 48 59/39 (60(40) 

AII.4C 59139 (40160) 

All. 40 59/39 (55/45)

AU.5A 39159 (nooe)

All. 58 39/59 (60/40)

AIl.5C 39/59 (40/60)

All. 50 39/59 (55/45)

All. 6A 49/49 (nlJlle) 

All. CiB 49149 (60/40) 

AII.6C 49/49 (40/60) 

All. 60 49/49 (55145) 

In Tar....t Fisheries Melfielons % of Cod MT Halibut (Rounded to Iltarl!st 10m ReYenue 
TRWIJ:IX (CPICV L Pot Trawl CV Trawl CP AU T&nlilt AU T el Mortality Bairdi 0000 Rc.d Kim $miUions 

939SS 18716 SO 183 63817 9395:5 18716 31 169 2891Z 38992 10389 17.2% 6,0% 2149 330200 213100 6200 151.16•'N,I12 46,421 54,697 69,:m 94,112 46,421 38,518 37,221 2,SI~ 419.200 513,100 11,400 188.95•94,112 46,421 54,697 69,370 94,112 46,421 38,518 37,221 2,510 489,200 513,100 11,400 188.95•94,112 46,421 54,697 69,370 ,94,112 46,421 38,518 37,221 2,510 489,200 513,100 11,400 188.95•94,112 49,116 63,057 58,315 94,112 49,116 46,894 26,150 - 2,512 456,600 528,300 11,000 187.77•94,112 46,421 54,697 69,370 ,94,112 46,421 38,518 37,221 - 2,510 489,200 513,100 11,400 188.95•94,112 51,688 52,022 66,778 94,112 51,688 35,831 34,62$ ­ - 2,396 485,400 552,300 12,000 188.44•94,112 51,688 47,520 71,280 94,112 51,688 31,319 39,133 - - - ­ 2,368 499,600 554,600 12,300 188.87•94,112 51,750 71,221 47,510 94,112 51,750 55,081 15,329 - ­ 2,513 424,700 543,100 10,500 116.61•94,112 51,688 53,460 65,340 94,112 51,688 37,273 33,114 - ­ 2,404 480,900 551,600 11,900 111.30•94,112 46,421 54,697 69,370 94,112 46,421 38,518 37,221 2,510 419,200 513,100 11,400 • 118,95'" 
~ 

94,112 46,421 54,697 69,370 94,112 46,421 38,511 37,221 2,510 419,200 513,100 11,400 • 118.95 
94,112 47,799 51,972 63,717 94,112 47,799 42,800 31,560 - - - ­ 2.511 472,.500 520,900 11,200 188.34•94,112 46,421 54,697 69,370 94,112 46,421 31,518 37,221 2,510 419,200 513,100 11,400 1811.95•94,112 65,1ll8 45,163 60,137 94,112 65,118 28,945 27,970 2,102 475,800 652,800 13,.500 187.15•
94,112 65,188 42,120 63,180 94,112 65,188 25,895 31,018 2,0113 4ll5,oKlO 654,oKlO 13,700 1117.43•
94,112 65,188 63,180 42,120 94,112 65,1111 47,002 9,928 2,213 419,000 643,700 12,100 1115.44- •
94,112 65,1811 47,385 57,915 94,112 65,188 31,172 25,745 2,115 468,800 651,700 13,300 • 1116,94 

94,112 46,421 54,697 69,370 94,112 46,421 38,51ll 37,221 2,510 489,200 513,100 11,400 188.95•
94,112 45,1147 52,916 71,72S 94,112 45,847 36,733 39,5110 2,510 496,100 509,900 11,500 1119.20•
94,112 50,433 67,143 52,912 ,94,112 50,433 50,987 20,739 2,512 440,600 53S,700 10,1100 1117.19•
94 112 4Ci 421 54697 69 370 ,94112 46421 38518 37221 2510 489 ZOO 513100 11400 $ 1118.95 

·'·AU Discillds" 9& is anwllnt Qf P. co~ ~iscl1~s all ramelies (targellllld non-targel) over lhe lola( C81ch of P. cod in aU fishelies, i,e., 311,992/226,671 .. 17.2%. (93;555 + 18,716 + 50,183 + 63,817 " 226,671) 

·"Tar"et Discards" % is the amouol of P. cod dilicanh tllll!.el fisheries over the total. calch ofP. cod in tarllel fisheries i.e. 10389 /172 751 6.0%.193555+18,716+31169+28912= 172751) 



Table 5.30 cootains the same sets ofinfonnation. for each of the alternatives, but is based 00 an assumption of a 25% 
re<b:tion in !be card> ofcod in otlx::r groundfisb tllll<'S- 1'<" A1remative 2A, !be total car.ch by longline and lrawl gear 
is the same as in the "base" case, while catch by pot gear soars from 41,051 mt to 54,476 mt (again, this model 
assumes that pot gear couk1 take that amount of fisb). For AJternative 3A. the results are more intetestiog, and show 
thal. while !he card> ofcod in target fisheries remains UIlChaDged for !be 1000gline "",..., and increase: by abouI 3,00J 
mt for pot gear, me caleb by the nwl sectors joc!'!r8S<'§ ~bstaDtiaily (by about 5.000 mt for CV and about 5.000 mt 
fO>" CP). In fae. !be car.ch of cod in cod targels for both CV and CP is equal to !be calcl> under A1remative 2A. the 
current allocation percentage. In essem:e. dtis indicates thaI the percentage allocations could be m--ersed from the 
currem split. and eacb trawl sector's directed cod catch would remain unc:baoged. 

This fiodins ofcourse is based OIl !be assumptilJIl dlallRllU will he imI'!mJeDIed. aDd thai card> of cod in OlfJer targets 
will be reduced by.!S% as. a resu1L IJ: also asames thecurn:ot halibut PSC caps for aawl gear would remain in place. 
Keep in mind thai. as Jdalively more cod is lakeD in targetS, the halibut bycalth 3Sl<JCiated with thai catch is counted 
agaiDst the PSC cap for thai fishery. ffthose caps are redDced, as has heeD suggesb:d migbt he possible if Ibe trawl 
perceD<age is reduced. theo this 6DdiDg wooId DO Iooger hold troe; PSC wooId become oonstraiDiDg 81 a lower level 
of eau:h. and a re=sal of !be _ splits would resoIt in a oeduction of !be calCh by trawlers 10 cod targets. This 
gC2lr21ll fiodins wooId hold lIUe eveo ifTACs fO>" the "opeD access" fishery are r<llnce<!. eitber by biomass reductions 
or by CDQ set asides; for example. ifwe assume a 7.5% reduction for the CDQ program. catcbes by tbe two aawl 
sectors wouldoo Ia:1gcr beat tbelcvels de:sc:ribcd above. However, if we also assumed a7.5% reductioo ill tile "Base 
Case." theD lbe numbers would once again be comparable. 

The akcmaIives discussej above are pn:scoted as examples of the potential intcra::tioos bctweeo this amendment mel 
the IRIRJ amendment. The tables presented in this sectioo also allow the reviewer to examine the potential impacts 
for the various additional alternatives under consideration. 

5.5 TAC Consideralions 

The preceding analysis was based OQ the 1996 levels of Pacific cod TAC. Jt is possible that the TAC for cod could 
increase. or dcaease in the fuOJ.R:. and would affect the findings included in this analysis. Model Ruo /# 5 did look at. 
a 7.5% rechJC1ion in TACs for the CDQ program. and these resuhs are somewbal indicaIive of wbaJ; would occur undec 
the scenario of a decrease in the overall rAC; however, in that case we also assumed a proportiooal decrease in the 
halibUl PSC caps. SO it is not emiJdy iDdH::alive of the po«C'ntial impacts. A more relevam assumption would be to look 
at a TAC decrease wbiJe mainuioing tbc c:DstiDg PSC caps. Cbapcer 2 contained projections of Pacific cod biomasss 
and Aa:l:pW>1e Bioiotlical Calcl>(ABC) _the_t four)Qlll, through 1999. These projectioos indiCale a po=tial 
20% decre&'C betweeo 1996 aDd 1999. alroughly 5% each year. ff!be" projections hold true. the overall TAC in 
1999 could he dowe 10 the area of 220,000 mt (compared to 270,000 in 1996). 

In the situation WbCle cod rACs decrease. but PSC caps are maintained. longliDe catcb share would oot be expected 
to ,hange. LJD1ess pot goal «paDded (dramatically) to the poiot where !bey aaual1y cut ioto !be loaglioe share. The 
trawl appcriOODltf)1S woo1d be expc:cud to decrease proportionally to the TAC reduction; UDder the estimates above. 
theTACs would become !be constraioiog factor for thal""'''' by 1999, as opposed to !be PSC caps. UDder some of 
the alternatives being ronsidered (those wouJd genendJy be the alternatives whicb allocate 49% or less to tbe trawl 
SCCUJr). In SIIllIOlary, thepotemial TAC_ons projected Ihrongh 1999 are lil:e1y III imp.." the pot goal sector aDd 
lhe trawt gear seacr. but not the IoogJire secter. The impacts to the pot gear sector would cxcur relative to therr abili[y 
to Lake a given amount of cod TAC - at the curreot caICb. rates it would ooly impact tbcm. UDder alternatives which 
allocate 54% or less 10 the ftxed gear sector. 
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Table S.30 - MODEL RUN #10 

'" 
~ 

Summary of Projected Outcomes of Alternative Pacific Cod Allocations Witb 25% Cod Bycatcb Reduction Under (RIO 
Asswnes bueason ReaUoc81ion of Pacific Cod, Wld No Splil of Trawl Halibul Cap 

Ctab Bycaldl Tarit' 
AllcrnMivc To&aI Plcifjl; Cod c..kn Tolal Pbcific COlIClII.ch Pacilic Cod Diu:.uds NlImbtr or AnimIII "...~ 

CllId AIIoca&iooIi In AU FinriN 1n TlIJftl fiilhelies MelricTom ';\ of Cod MT Halibut /Rounded lone_lit 100 Revellllc 
TRWII'IX fcprv L~.'" Pot Trawl CV Trlw/ CP Loo·"- Pot Trawl CV Trawl CP AU An la-el Monalilu BlUdi Oolio ...K." 1($miUiauT..." 

1995 S 44_ 939SS 11716 So 1.3 63811 939SS 18716 31 169 28912 38992 10389 17.2'" 6.0" 2: 149 330200 173.800 6200 S UU6 
Ah.IA NoSpli1 94,112 54,476 '2.001 64,011 94,112 54,476 38,5111 37,221 · · · · 2,SI' '16,300 '79,200 12,700 S 19Mt.. 

94,112 '4,476 '2,001 64,011AlI.2A '4/44 (1'ICI'Ie) '14,112 '4.4'16 38,SIB 17,221 · 2,515· 516,300 579,200 12,100 $ 195.66 
AlI.21S 5414416OMO) 94.112 '4,476 S2,(X)) 64,011 94,112 54,416 311,SI8 ]7,221 2,SlS 516,300 579,200 12,700· · S 19.566 

94.111 55.1164 56,J07 58.318A11.2C 5"'''' (40i60) 94,112 55,864 42.831 31.520 · · 2,515 499,500 581,000 12,500 S 195.05 
94,112 54,476 52,001 64,011A11.2D 54/'" (55/45) 94,112 54,476 38,518 37,221 · · · 1.515 516)00 5"19,200 12,700 $ 195.66 

AlI.3A 44/54 (!"KIlt) 94,112 54,476 52,001 604.011 94.112 54.476 38,518 37,221 · 2,515· 516,300 579,200 12,700· S 19566 
All. 38 441'4 (6014O) 94,112 53.029 47.512 69,947 94,112 53.029 34,022 43.163 · 2,514 533.100 571,000 13.000 $ 1961'l 
All. JC ...,So' (4()J6(I) 94,112 58,497 601,478 47,513 94.112 58,497 51,015 20,703 · 2,517· · 467,700 601,100 12,000 $ 193,90 
An, 3D 44154 (55145j 94,112 54,476 52,001 601,011 94.112 54,476 38.518 37,221 · · · 2,515· 516,100 579,200 12,700 $ 195.66 
A11.4A 59139(none) 94,112 54,476 52.001 64,011 94,112 54,476 38,51' 37,221 · · · · 2.515 516,300 579,200 12,100 $ 195.66 
All. 48 '9/39 (60/40) 94,H2 So'A76 52,001 601,011 94.112 54,476 11,511 37,221 2,515 516,300 5711,200 12,700 $ 195.66· · · 
All. fC 59139 (40160) 94.112 54,547 52,221 63,720 94,112 54,547 31,739 36,929 · 2,515· · 515,400 579,600 12,700 $ 195.6) 

94,112 54,476 52,001 604,011AlI.4D 59/39 (5'145) 94,112 54,476 38,518 37,211 2,515 516,100 579,200 12,700 $ 195.lJtl· · 
All. 5A 39159(1mc1 94,112 65,181 46,538 58,742 94,IJ2 65,118 33,056 31,94] 2,281 508,700 658,900 13,1100 $ 494.601· · · ­
All, 59 39/59 (60140) 94,112 65,188 42,120 63,110 94,112 M,I88 28,610 36,316 · 2,254 522,700 661,200 14,200· · · $ 1115.06 

AlI.5C 39m (4QIlJO) 94,112 65,188 63,110 42,120 94,112 65,181 49,709 15,301 2,384· · 456,300 650,500 12,600· S 193.06 

All. 5D 3915'.1 (55/45) 94,112 63,111 47,)15 57,915 94,112 65,188 33.815 31,115 2,281 506,100 M8-'OO 13,800 S 194.56· · · 
A11.6A 49149(_1 94,11l 54,476 32,001 64,011 114,112 54,476 38,518 37,2.21 · · · 516,300 "9,200 12,7002,515 $ 195.66· 

94,112 54,476 52,001 64,011All, 68 49149 (6OI4OJ 94,112 54,476 3',518 37,221 516,300 579,200 12,7002,515· $ 11I5.lJtl· · · 
AII.6C 49149 (40160) 94,112 57,180 60,392 52,916 94,112 57,180 46,92) 26,111 2,516· · 4113,600 594,400 12,300· $ 194.47 

Ab.6D 41l16Q (55/451 M 112 54476 52001 64 011 94 112 54416 38518 37221 2515· · 516300 579200 12700 I $ 19.1.66 

....All Oilicardli" ... Iii ~ of P. cod dill~a(lball flSheriel (1II1JeI_OOIHarsel) <:WeI lilt 10IllI caI~h 01 P. ~1Jd in all tIliwriel, i.e., 38,992/2261>71 .. 17.2'1>. (93,555 ... 18,716 ... .10,183 t 63,1117 .. 226,(11) 

""Tn. el DiKards" "" iii the amounl or P. cod disccdli Illf1I!el f.riClli over &he loIaI ~Ich of P. cod in lal'llel flSheriel i.e, 10389/172 751 .. 6.0'l>. {'il3 555 ... 18716 t 31 169 t 28912 .. 172 7.511 
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6.0 OTHER ISSUES AND OTHER APPLICABLE LAWS 

This chapter contains some limited information regarding regional disbibutional impacts, and addresses the 
requirements of other applicable laws not addressed in the preceding analyses. 

6.1 Community and Regional Impacts 

Community and regional impacts may be predicted using the results of the model runs relative to tables in this 
section. A limited discussion of stare and regional (via vessel classes) impacts is provided below: 

State Impacts 

The caICb ofPacific cod by the vessel owner's state of residence was provided in Table 3.29 of Chapter 3. That 
table reported the calCh of Pacific cod in cod target fisheries for the years 1992-95. Catch distribution among 
staleS, in 1995,..wI provide a baselinefordividiDg C3ICb. undereac:b. of the Council's allocation alternatives. Total 
catch for each sector of the i:ndusIry is then broken out by state using the 1995 rates. 

Table 6.1 lists the caICb by Slllle and-.el_ fa- each of the CoWlCil', allocation alternatives. Also included 
in this table is the actual reported catch in 1995. The numbers reported in this section. for 1995. and those 
rqxnted in Chapter 3 are the same. Each of the allocation alternatives are based on the 1995 caleS. So, since 
longline vessel owners who live in Alaska caught 19.94% of the cod in cod targets during 1995. each of the 
alternatives in this table will give that same percentage of the cod longline total to Alaska. 

Vessel owners from Washington harvest a maj:xity of the Pacific cod in each sector. Under each of the Council's 
alternatives, the model predicts 10ngline vessels will harvest the same amount of cod in the target fishery. 
Becwse the projected harvest accruing to each state is based on the same rate, the catch by state for longlinen 
is the same UDi::r each of the alternatives. LongliDers from Alaska are projected to catch 18.761 mt under eacb 
ofthealtemalives. Wa.hingKm loogIiners wouldcalCb 73,563 mI. and longliners from other stales would barvest 
the remaining 1,788 Dll in the cod wget fishery. This would seem to suggest that the Washington freezer 
looglioc:r tIeet will not feel much of an impa;:t no matter which allocation alternative is selected by the Council. 

Trawl catcher vessels from Alaska reported the lowest catch of cod in the cod target fishery. Alaskan trawl 
ca1cller vessels are projo;:t:xl to caICb only about 6% of lbat sectors total. Bolb Wasbington (62%) and lbe olber 
state category (mainly Oregon in this case) are projected to catch significantly more cod than AI~ 

The trawl catcha processor sector is primarily from Washington. About 86% of the sector's total is projected 
to be harvesta1 by vessels whose owner is from there. Alaskan trawl catcher processors are predicted to harvest 
only slightly more of the remaining cod for this sector that the other states. 

Vessel Cla.ws 

Vessels that harvest cod W'ere aggregated into classes. Each class is comprised of vessels with similar 
characteristics. A complete list of the vessel classes and their definitions are presented in Cllap[er 3 (page 30). 
Pr'ojc:xudcalCb.f<X eacb oilb: Coooci.l's alternatives is broken out by the vessel classes. Catch during 1995 was 
used to calculate the pettentage of each vessel classes total catch compared to the total for aU classes. This 
percentage \WS then applied to the projected total catch under each of the alternatives. The results are presented 
in Table 6.2. 
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• v.... • ..._. _ ...... ____•• _. _ ...._ ... .......... v ....._ ...._.. V-.AO ..... ._." v. "'0__.....__•••• '''''J
_~ 

Allemative 
1995 54144 lnonel 

AIL IA No Spill 

AIL2A 54144(.....) 

All. 28 54144 (60/40) 

All. 2C 54144 (4O/liO) 

AIL 20 54144 (55145) 

AIL3A 44154(.....) 

'Ab.38 44/54 (60/40) 

AII.3C 44/54 (4O/liO) 

AILJO 44/54 (55145) 

AIL4A 59/39 (n,",e) 

All. 48 59/39 (60/40) 

All. 4C 59/39 (4O/liO) 

AIL 40 59/39 (55145) 

AIL5A 39159 (none) 

All. 58 39/59 (60140) 

AII.5C 39/59 (4O/liO) 

Ab.50 39/59 (55/45) 

All. 6A 49/49 (none) 

Ab.68 49/49 (60/40) 

AII.6C 49/49 (4O/liO) 

All. 60 49/49155/45) 

LH LP MSC pcp THI TH2 TH3 TPI TP2 TP3 

32 76145 9.825 17,571 3,419 19,101 6,249 7,748 10.949 21,311 

40 76,870 13,456 35,234 4,229 24,815 7,971 9,950 13,958 24,379 
40 76,870 13,456 35,234 4,229 24,815 7,971 9,950 13,958 24,379 

40 76,870 13,456 35,234 4,229 24,815 7,971 9,950 13,958 24,379 

51 76,970 14,246 38,084 5,445 31,628 10,151 6,448 8,835 19,046 

40 76,870 13,456 35,234 4,229 24,815 7,971 9,950 13,958 24,379 

34 77.151 14,326 43,617 3,637 21,974 7,075 8,548 12,053 22,452 

30 77.149 14,188 43,607 3,244 19,819 6,387 9,389 13,297 23,752 

55 77,160 15,107 43,677 5,854 34,151 10,964 3,794 5,020 15,102 

36 77,152 14,418 43,624 ' 3,897 23,402 7,531 7,990 11,228 21.590~ 

~ 
~ 40 76,870 13,456 35,234 4,229, 24,815 7,971 9,950 13.958 24,379 

40 76,870 13,456 35,234 4,229 24,815 7,971 9.950 13.958 24,379 

47 76,933 13.954 37,032 4.996 29,112 9,346 7,741 10,727 21,015 

40 76,870 13,456 35,234 4,229 24,815 7,971 9,950 13,958 24.379 

27 77,507 15,430 54,257 2,885 18,368 5,938 6,768 9.635 20,006 

25 77,506 15,349 54,251 2,652 17,093 5,530 7,266 10,371 20,776 

46 77,515 16,163 54,313 4,966 29,796 9,588 2,307 3,035 13,109 

30 77,508 15,552 54,266 3,231 20,269 6,545 6,026 8,537 18,859 

40 76,870 13,456 35,234 4,229 24,815 7,971 9.950 13,958 24,379 

36 76,838 13,200 34,311 3,835 22,608 7,264 11,084 15.618 26,107 

55 77,007 14,538 39,136 5,894 34,143 10,956 5.154 6,942 17,076 

40 76,871 13,465 35,268 4,244 24,897 7,997 9,907 13,897 24,315 

Ve..... cI..... an: defined In OIap1er 3 of Ihe documelll. The tau:h d1"ribullon by v...el ..... In 1995 w.. u.... .., aDoc... tUeh in 1hI.lllbIe. 

TOlal 

172,752 

210,902 

210,902 

210,902 

210,902 

210,902 

210,866 

210,862 

210,884 

210,868 

210,902 

210,902 

210,902 

210,902 

210,820 

210,819 

210,838 

210,824 

210,902 

210.902 

210,902 

210.902 



Vessels in me 1oDg1ine class (LH and LP) account for about 77.000 mt under each of the allocation alternatives. 
This is close to the total projected 10ngline catch. It will not necessarily equal the longline total because vessels 
in the trawl classes may have also used 10ngline gear during 1995. Vessels that were classified as pot vessels 
(pCP) are projected to caleb from 34,311 to 54,313 mt of cod in the cod target fishery depending on the 
alternative selected.. Altema1.ives which allocate more cod to fixed gear result in the greatest pot vessel catch. 

Vessels that were included in the medium size trawl catcher vessel class (TH2) are projected to harvest the most 
cod in the trawl harvester classes. The projected ca1Ch by TII2 vessels ranges from a low of 17.093 mt under 
Alternative 58 to a high of 34. LSI mt under Alternative 3C. The trawl catcher processors in the H&G class 
(I'P3) are projected to harvest the most cod in the catcher processor class. Their catch ranges from 13.109 mt 
under Alternative 5C to 26.107 m1 in 68. Fillet processors (fP2) are expected to have about half as much catch 
as the 1P3 vessels. The surimi catcher processors (IF1) are expected to harvest the least cod in the cod target 
fishery ofany trawler processor class. 

6.2	 NEPA Fmdings 

As descrih<rl in Chapter 2, nooe ofthe altmJalives IIIllIa consideration are likely m significantly affect the quality 
of the human environment. and the preparation of an EIS for the proposed action is not required. 

6.3	 Executive Order 12866 

None of the alternatives under considenUion is expected to result in a 'significant regulatory action' as defined 
in E.O. 12866. None of the alternatives would result in an impact to the ecooomy of $100 million or more. 
Gross reveDUf'.S change under various alternatives. though primarily these are distributional changes atOibutable 
to various industry sectors. 

6.4	 Regulatory Aexibility Act Considerations 

The objective of the Regularnry Flexibility Act (RFA) is m require consideration of the capacity of those affected 
by regulations to bear the direct and indirect costs of regulation.. If an action will have a significant impact on 
a substantial number of small entities. an Initial Regulatory Aexibility Analysis (IRFA) must be prepared to 
identify the need for the action. alternatives, potential costs and benefits of the action. the distribution of those 
impacts. and a detennination of net benefits. 

NMFS has defined all fish-harvesting or ha1chery businesses that are independently owned and operated. not 
dominant in their field of operation. with annual receipts not in excess of $2 million as small businesses. In 
addition. seafood processors with 500 or fewer employees, wholesale industry members with 100 or fewer 
employees. not-fur-profit enterprises. and government jurisdictions with a population of 50.000 or less are 
considered smaU entities. A 'substantial number' of small entities would generally be 20% of the total universe 
ofsmall entities affected by the regulatioo. A regulation would have a 'significant impact' on these small entities 
if it reduced annual gross revenues by more than 5 percent. or resulted in compliance costs that are aI least 10 
percent higher than compliance costs as a percent ofsales for large entities. 

If an action is determined [Q affect a substantial number of small entities. the analysis must include: 

(1)	 A description and estimate of the number ofsmall entities and total number of entities in a particular 
affected sector, and total number ofsmall entities affected; and 

(2)	 Analysis ofeconomic impacts on small entities, including direct and indirect compliance costs. burden 
of completing paperwork or record keeping requirements, effect on the competitive position of small 
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entities, effect on Ihe small entities' cash flow and liquidity, and Ihe ability of small entities to remain in 
the market. 

6.4.1 Economic impact on Small Entities 

The BSAI Pacific cod fisheries are primarily prosecuted by about 40 large trawl catcher/processors, about 20 
large freezerllongliners, about 65 medium sized catcher trawl vessels, and less than 200 medium sized pot. 
longline, and jig vessels. All but the large trawl and longline catcher/processors would likely be considered small 
entities as defined under the RFA. However. the total number of these vessels currently engaged in the Pacific 
cod fisheries is less than 400. which is less than 20% of the total groundfish fleet authorized to operate in 
Council managed fisheries. This number is further reduced. to less than 300. if we only look at those vessels 
which actually panicipate in cod 1a.CJ:C1 fisheries, as opposed to landing cod as bycatch in other fisheries. Many 
of the alternatives under considaation have the potential to affect these small entities, some adversely and some 
beneficially, depending on the allocation chosen. 

In term<; ofsignificant impact on these entities, the RFA identifies a 5% threshold value - if gross revenues would 
be reduced by 5% or more the impact would be defined as 'subsWltial'. In the case of the alternatives under 
consideration, some of the allocation splits result in a change in the allocations [0 individual sectors which contain 
small entities of greater than 5%. However, it mlill be noled that this change is only for Pacific cod. and therefore 
must be viewed in the context of how much of overall gross revenues are attributable to cod fisheries vs other 
groundfish, crab, or salmon fisheries. This will vary significantly across individuaJ operations. It is likely that 
only the most extreme allocation alternatives under consideration would result in a change of more than 5% in 
overall gross revenues for any particular operation. Further, to the extent that such a change is possible under 
the more extreme allocation alternatives, it will likely affect (adversely) less than 20% of the total groWldfish 
fleet. None of the aJternatives under consideration will change compliance costs by 5% or more, nor do any of 
the alternatives result in additional paperwork or reporting requirements. 

Though the previous discussion focuses on the lack of negative impacts to the small entities involved, current 
agency poticy also recognizes that potential positive impacts of an action should be considered, and may trigger 
a finding of significance under the Regulatory Flexibility Act. The Preferred Alternative does establish explicit 
percentage aJlocations between gear types, and therefore does hold potential impacts to small entities, relative 
to the No Action alternative. For example, by establishing the gear allocations. small jig vessels and small pot 
and longline vessels will have access to cod fishing that otherwise may have been curtailed due to the higher 
calching power of trawl vessels operating in these fisheries. This results in positive impacts to these vessels' 
ability to remain competitive and to generate cash flows for their operations. However, offsetting negative 
impacts may accrue to small trawl vessel operations whose catches of Pacific cod may be constrained relative to 
the No Action alternative (as discussed above, these are not considered LO be significant negative impacts). 
Additional, but largely unquantifiable, positive impacts of the Council's Preferred Alternative include PSC 
bycalch reductions, increased amounts ofccd available to ccd target fisheries. allowances for growth of relatively 
clean fishing gears (sucii as pot gear), and overall stability within and across industry sectors. 

These positive impacts, though recognized and discussed throughoUI the document. are more relevant to other 
applicable laws such as NEPA, Magnuson Act. and E.O. 12866; as such. they are noted herein but are not 
considered directly relevant to the Regulatory flexibility Act. In any case. it would be difficult to characterize 
Ihese positive impacts as significanl, in tenns of RFA criteria, nor would they be fell by a substantial number of 
small entities. Si.milarly, and as previously discussed. no significant negative impacts would accrue to a 
subsWltial nwnberof small entities. In summary, this information SUppoIlS a Finding of No Significant Impact 
(FONSI) for the proposed action, and an Initial Regulatory Flexibility Analysis is not necessary. 
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7.0	 Preferred AltematiYe 

The Council cOOse as its ~ferred alternative an allocalion agreed upon by the affected industry groups. Under 
!beagre<melll51% ofrhe Pacific cod TAC in rhe BSAI will be allocated to fixed gears, 47% to ttawl gears and 
2% to jig gear. The specific provisions of the ~ferred alternative are shown in the box below. 

Pacific Cod AllocaJiolUi in the Bering Sea and Aleutian Islands 

I)	 TAC Apportionments: 
The trawl sector will be allocated 47% of the Bering Sea and Aleutian Islands Pacific cod TAC. The 
trawl apportionment will be split between catcher vessels aDd catcher processors SO/50. 

The Fixed gear sector will be allocated 51% of the Bering Sea and Aleutian Islands Pacific cod TAC. 

The jig gear sector will be allocated 2% of the Bering Sea and Aleutian Islands Pacific cod TAC. 

2)	 Rollovers: 
On September 15 of eocb year, !be Regional director shaII realloc"'" 100% of any projected unused 
amount of the Pacific cod allocated to jig vessels to the fixed gear vessels. 

Ifduring a fishing year the Regional Director determines that vessels using trawl gear or hook-and line' 
or pot gear will not be able to harvest the entire amount of Pacific cod allocated to those vessels. then 
NMFS shall reallocate the projected unused aIDOlUlt ofPacific cod to vessels using the other gear type(s). 

3)	 Halibut PSC Mortality Caps: 
The trawl halibut PSC mortality cap for Pacific cod will be no grealer than 1,600 mt. 

The hook and line gear halibut PSC mortality cap for Pacific cod. will be no grea1er than 900 mt 

4)	 Review: 

The Council will review this eement at 4 ears followin the date of· lementation. 

Imbo:lded in the Council decision is the implied authority for NMFS to continue to make seasonal allowances of 
the Pacific cod gear allocations. This authDrity was established with Amendment 24, and makes it possible for 
Pacific cod harvests by each gear to be optimized with respect to PSC bycatch, product quality, and markets. 

7.1	 Decision Background 

At the April meeting the Council, at the request of industry, formed a committee coDSisting of seven industry 

represeoIalives Oongline, pot, ttaw!, and proo:ssor sectors), and tasked lbem wirh negotialing an agreement wlticb 
was acceptable to all parties involved. Dave Hanson, of the Pacific States Marine Fisheries Commission and a 
DOn-voting member of the Council, served as the facililator. The committee members are shown below: 

Mothersbip Trawler Bob Desautel Freezer Longliner Thorn Smirh 
Shoreside Trawler Fred Yeck Factory Trawler Sam Hjelle 
Por Gear Gordon Blue Shoreside Processor John lani 
Ice Longliner John Broce 
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The Committee met on May 23-24, and agreed upon the allocation of the 8SAI Pacific Cod TAC eventually 
approved by the Council. The trawl sector, in a separate negotiation, agreed to split their apportionment 50/50, 
between catcher processors and catcher vessels. Other provisions: of me agreement would set the maximum 
3IIlOUlIlS ofbalibuI which could be apportioned to the Pacific cod fisheries for lrawl sector (1,600 mt) and to the 
loogline gear (900 mt), and stipulale that any unused portion of the jig fishery would be reallocaled to the fixed 
gear sector only. Tbe agreement also asks that the Council review the Pacific cod fisheries after four years 
following the date of implementation., but the allocation would not sunset ifno action were taken by me Council. 

7.2 Assessment of the Preferred Alternative 

The rest of this chapter will provide a brief assessment of the negotiated agreement on Pacific Cod Allocation 
in the 8SAl The assessment is based OIl the analysis of the original alternatives in the draft EAIRIR, and uses 
the same assumptions and parameters, unless specifically changed by the agreement. 

Parameter Changes From the EAJRIR, 

Several parameters and assumptions used in the draft EAJRIR are changed in the assessment of me preferred 
alternative. .Primary amcng these cbanges are the apportiooments to eacb gear group as well as the trawl CP/CV 
split The agreed upoo allocation ~tages were not explicitly discussed in the analysis, but clearly fall within 
the scope of the altematives coosidered. Alternative 60 in the EAIRIR, which would allocale 49% to both fixed 
and lrawl gears and would split the lraw! appo<1ionmenl45155 to CV and CP respectively, is the altemative which 
best approximates the estimated outcomes of the Pacific cod agreement Under that Alternative 47.9% is 
projected to be harvested by trawlers with the remaining 1.1% of their apportioomem reallocated to fixed gear 
because of attainment of the 1,685 mt. trawl halibut PSC mortality cap. 

Under me preferred alternative, the maximum amount ofhalibut mortality whicb can be allocated to the Trawl 
Pacific cod fisheries is reduced to 1,600 mt from the 1996 level of 1,685 mt The amount of halibut allocated 
to the trawl Pacific cod fishery is set in the "Specification Setting Process" by the Council in its December 
meeting. 'While the FMP sets the total amount of trawl balibutmortality by trawlers at 3,TI5 rot, the Council 
may set amounts for specific fisheries. In most instances the Council has followed the recommr.ndations put 
forward by the trawl sector. Under the provisions of this agreement the trawl sector agrees to recommend mat 
no more than 1,600 mt of halibut mortality be apportioned to the Pacific cod trawl fishery. Therefore, the 
assessment of the impacts of the preferred alternative will use 1,600 mt as the trawl halibut PSC capt. 

The prefared alternative also specified a maximum amount ofhalibut PSC mortality which could be allocated 
to the longline Pacific cod fishery at 900 mt. Ourentl.y the BSAI FMP sets the total amount of halibut PSC 
mortality for all hook and line fisheries at 900 mt. The Council usual.Iy follows the longline sector 
recomrnendati(Jl to split tba1 amount among the Pacific cod and Greenland turbot fisheries. In 1996, 800 rot are 
alIoca1ed to thePaci:fic cOO fisheries and 100 m1. are allocated to turbot If the 10ng1.ine sector were to use all 900 
mt of halibut in the Pacific cod fishery, then, unless there is change in the FMP, no halibut would be available 
for the turbot fishery, and that fishely would not be prosecuted. This assessment assumes that the longliners will 
continue to wish to prosecute the nubot fishery, and that only 800 mt. of halibut will be apportioned to the 
longline Pacific cod fishery. The affects ofmodifying this assumption will also be discussed. 

The preferred alternative would change the regulations regarding the reallocation of unharvested jig catches. 
Currently, NMFS may reapportion unharvested jig catches to both the fixed and trawl gears proportionately to 
thePaci!ic cod allocation. Any reapportioomenl of thejig allocation would now be directed only to the fixed gear 

IThe preferred alternative does not include any split of the trawl halibut PSC mortality cap between 
catcher vessels and catcher processors. This was an option under the original alternatives. 
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sector. In this assessment we assume thal the entire jig allocation is taken by the jig fleet, as was done in the 
EAlRIR. We will however discuss the impacts of a potential reallocation. 

All other parameters affecting the projection of ca1Ches under the preferred altemalive are unchanged from the 
basemcdel nm in theENRIR. These assumptions are discussed in detail in Chapters 4 and S. SpecificaUy. we 
assume that the TACs from 1996 will apply to each year in the future. We also assume thaI catch, byeateh, 
halibut mortality. and discard rates experienced by the various fleets in 1995 will apply. We also use the same 
product prices as in the EA;R1R. 

Projected Outmmes under the Preferred Alternative 

The projecmd outrorrtes under the preferred alternative are shown in Table 7.1 on the following page. Each row 
ofTable 7.1, shows a diffm:ot measure of projected outcomes of the Pacific cod fisheries. with the exception of 
Row 0 wbic:hshows thetota1 catch with percentages for the 1995 fishing year. The next three rows (Rows 1-3) 
show toeaI, target. and oon-target eate.hes ofPacific cod by the four gear grolll". Rows 4-6 show discards. These 
are followed by Row 7-I0 showing PSC mortality and catches of halibut, C. bairdi, C. OpiIio, and Red King 
Crab. Rows 11-ISshow tot.a1 projecred gross revenue and the reduced gross revenue in ol:het target fisheries 
resulting frrm byt;atcb in tbe Pacific cod fisheries. The first set of four co lumns show projected amounts for each 
gear while tbe secood set shows the percentages of the total for that me&'UJ'e. 

Looking at the Row 1 in the table we see that model projects that the longline fleet will catch 94.112 mt under 
the agreement This is the same outcome projected in the EAItUR under each alternative for this gear groups. 
This result occurs because the Jongline fleet is projected to be coostrained by their 800 mt halibut bycatch cap 
(... row7). The pol fleet is projected to eateh %,717 m~ which meaos the faed gear fleet is projected to catch 
522% oflhetotaI non-jig Pacific cod. This exceeds the fixed gear apportionment and results because the model 
projects that the trawl fleet will be constrained by their halibut PSC cap (now 1,600 mt) before they can Caleh 
their entire apportionment. 

Looking at the trawl catches. we see that the calCher processors catch SO% of the overall trawl apportionment 
(47% x 50% = 23.5%). but tbeca1chervessels lire not able to catch their en1ire allocated amount. The 3.128 mt. 
shortfall is realloca1O:1 to fixed gear, and is projected to be harvested by the pot fleet.. Thus the Trawl CP are 
COGStrained by the allocation while the Trawl CV are constrained by the joint halibut PSC cap. This difference 
is a result of the higher halibut bycatch mortality I'3leS of the trawl catcher vessels (25.271 kg/IDl compared to 
19.119 kglmt for trawl CPs), the assumption that DOD-target catches are basically unaffected by the allocation 
(see row 3), and that the ratio of targets catches between catcher processors and catcher vessels will be 0.9663 
to 1.0, up to the point where one is constrained by the allocation. 

Comparing the projected total catch percentages in Row I with actuall99S catch percentage from Row 0, we 
see that tbe ~ catch as a percent of the TAe is projected to fall. This is because the TAC increased while 
the loogline eateh (COIlSlnlined by the halibut PSC) was nearly unchanged. The amount of Pacific cod available 
to the pot fleet as a percentlgeofTAC is IlUO than double the 1995 percentage of the TAC. The !"ojected catch 
by the trawl eatehervessels as a pommofTAC is ",po:ted to iDcreasefrom 20.1% to 22.3%, while the projected 
catch by catcher processors is eApected to drop from 25.S% to 23.5%. 

Row 2 sJxr..1Is the target catches of Pacific cod. As in the EAIRIR target catch for both fixed gear groups equal 
Iheir total caIChes ofPacifi.c cod.. Target calChes by lrawler lire considerably less than their tota2s. because of the 
clltches of Pacific cod in other target fisheries as shown in row 3. The allocation of Pacific cod is unlikely to 
affect, in any large degree, the catches ofPacific cod in other target fisheries. This is due (0 the way the cwrent 
regulations define and manage target and directed fishing. Looking al the :first three rows we see that the trawl 
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Table 7.1, Projected Outcomes Under the Preferred Alternative 
Asswnes Inseason Reallocation arNon-Jig Pacific Cod. 

Metric TOIIII fmcnl of Total
 

Row') FISHERY MEASURE
 LoIll!line Po, Trawl CV Trawl CP To"" Lom,line Po' Tlawl CV Trawl CP 

:01 1995 Tota! P. Cod Catch In AU Fisheries IMelric Tonsl 94163 18782 50 208 68,537 231 690 37.7% 7.5% 20.1% 27.4% 

(I) To~ P. Col.! Caleh!ll AU Fisheries (Metric Tom) 94,11'2 46,717 60,322 63,450 264,600 34.9% 17.3% 22.3% 23.5% 

(2) Talal P. Cod Clltch in P. Cod Target Fisherilll (Melric Tons) 44,6% 22.2% 20.1% 13.1%94,112 46,717 42,348 27,713 210,889 

- - 17,974 35,737 53,711 0.0% 0.0% 33.5% 66.5%(3) Talal P. Cod Clitch in Non·P, Cod T8flet Fisheriell (Metric TOllll) 

(4) ToI&I P. Cod DioClllds in All Fisheries (Mclric Tons) 3,552 613 9,575 26,132 39.871 8.9% 1.5% 24.0% 6B% 

10.7% 5.1% 32.0"1. 32.0%(5) ToW P. Cod Discards in P Cod TlIlgei Fisheries; (Metric TOIlll) 3,552 613 3.706 3,710 11,580 

(6) Total P. Cod DillCards in Non-P. Cod Fisheries (Metric Tons) - . 5.869 22,422 28,290 - - 20.7% 79.3% 

" 33.0% l.O% 44.1% 11.8%(7) Halibut Mortality in P. Cod Target Fisheries (Metric Toni) '00 \,070 SJO 2,425 

24,622 157.345 106,754 157,181 445,902 5.5% 35.3% 23.9% 3B%(8) Bycalch of C. llllirdi in P. Cod Target Fiaheries (Animals) 

14.9% 75.4% 4.2% B%75,584 382,979 21,145 27.981 50'7,889(9) Bf'a1eh or C. Opilio VI P. Cod Thr8el fimcriea (Animals) 

1.9% 69.7% 5.2% 23.2%(10) Bycalch of Red King Crab in P. Cod Target Fisherid (A.nimaI.s) 203 7,439 SS3 2,477 10,672 

S 80.11 $ 38.93 $ 37.24 I 27.02 $ 183.29 43.7% 21.2% 20.3% 14.7%(11) GlOSS Revenue In P. Cod Target Fisheries (Millions) 

25.4% 0.8% 49.3% 24.4%S 2.32 $ 0.07 I 4.50 I 2.23 S 9.12(12) Reduced Gr. Rev. in !he Dim:led Halibul fishery (MiUioDs) 

6.2% 41.7% 20.6% 31.4%S 0.23 S 1.53 $ 0.76 I 1.15 S 3.67(13) Reduced 0 •. Rev. in the DireCted Crab fishllries (Milliol'l9) 

S 1.35 S 0.02 $ 6.73 S 4.28 S 12.39 10.9% 0.1% 54.3% 34.6% 

IS) Roduced Gr. Rev, in All DireCted Fisheries (Millions) 

(14) Reduced Gt. Rev. in the Polloclc: Fisheries (MilliOl'l9) 

S 3.90 S 1.62 $ 11.99 S 7.66 $ 25.17 lS.5% 6.4% 47.6% 30.4% 

Noles: I) A!isumptiom regardin8 calch, bycalch, and di~ard nIote:l 8i well.llli revenue per ton are the same BI ueed in the EA/RIR/lRfA, 

Wid are found in the (oolnott.t of Table 5.2-5.17 on pages 121-136. 

2) Row 0 percenla8C1Show catch as a percenl of lhe 1995 TAC Which wu 250,000 mI. 

3\ Row 1111".Jcenlaoe5 show oroiecled calch as a oercenl of the 1996 TAC which is 270 000 mt. 

Th"" 
92.7% 

98.0% 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

100.0% 

100,0% 



CP group takes a greatf:I" amount of their total Pacific cod as bycatch in the other target fisheries, than they calch 
in the target fishery. The opposite is hue of the mwl CV group. 

Rows 4-6 shcrvi discards of Pacific cod in total, in Pacific cod target fisheries, and in target fisheries for other 
species. The greatest amounts of discards of Pacific cod are projected to occur in target fisheries for other 
species. The discards in non-Pacific cod target fisheries are largely unaffected by the alternatives. (See Table 
5.8 in the EAlRIR on page 127 for a comparison.) The lower discard rar:e of the longliners results in fewer 
discards than either of the trawl groups even though target catch by the 10ngIiners e~ceeds the combined trawl 
target Caleh. 

Row 7 shows the projected halibut PSC mortality under the preferred alternative. Overall, 2,425 mt ofhalibut 
mortality are projected. This represents a savings of 82 mt over Alternative 60 in the EAJRIR the alternative 
wbich most closely resembles the preferred.. The savings are due to the 85 mt reduction in the halibut PSC cap 
for the trawl group. Increased pot catches results in an additional 3mt ofhalibut mortality. The trawl CVs take 
44.1 % of the halibut in the Pacific ax1 fisheries, more than twice the percentage taken by the catcher processors. 
This is a result not only of their higher bycateh rate but also relative size of the target fishery. 

Row 8-10 show the projected byeatt:h of crab. As noted in the ENRlR the pot vessels have generaUy higher 
bycatcb ""'" ofcnb any otbeo- gear. This is particularly true of C. opitio and red king cm. Reliable information 
is unavailable regarding the IWIta1ity ofcrab tatm as byCalCh. and therefore the informmon in the table may not 
be a complete indicator of impacts of the preferred alternative On cnb stocks. 

Row 11 shows the projected gross revenue under the preferred alternative. Gross Revenue per ton of target 
fishery estimates were calculated in ClLapter 3, of the document As indicated mere, gross revenue is only part 
ofthe net beccfit equation. By itself, gross revenue is potentially misleading as an indica10r of impacts. None· 
the-k:ss. we have included this information as weD as estim81eS of reduced gross revenue (opportunity costs), in 
order to allow comparisons to other alternatives in the ENlUR. As noted in earlier chapters, there is little 
variation in gross revenue projections across the alternatives. 

In general it appears thal the preferred alternative will allow for e~pansion of the pot fleet, with only minor 
impacts on the other sectors of the industry. Overall halibut mortality is reduced. as are Pacific cod discards. 

Projected Outcomes Under the Preferred Alternative With Changes in Selected Parameters 

The following section show projected outcomes using the preferred alternative as a basis. but with changes in 
selected parameters. In this section we will briefly discuss changes to the longI.in.e halibut cap, and the 
reallocation of the un-caugbt jig apportionment We will also examine the affects of poteotial changes to the 
Pacific a:d fisberies outside of the aUocaz.ioo.. These include implementation of CDQs, changes in the Pacific coo 
TAC, changes in the trawl harvest vessel bycatch rar:e, and changes in the byeateh of Pacific cod in other 
groundfisb.. target fisheries as a result of the Improved Retention I Improved Utilization issue, 

Reallocation of the ]JncauihtIii Apportionment: In 1995 the jig catch of Pacific cod was appro~imately 600 
rot This represeoll:djust over 0.2% oflbe 1995 TAC. Under lbe preferred a1temarive NMFS will reallocate to 
the fixed gear sector that part of the jig apportionment which is unlikely to be harvested by the jig gear group. 
If it is assumed thal jig gear will account for 0.5% of the TAC in the future, then we can project tha14,050 mt 
may be re:allrr.ated to fixed gear (given the assmnption of a 270,000 mt rAC for Pacific cod). Since the longline 
gcar group is constrained by their 800 mt halibut cap. we project tha1 the entire reallocation would be available 
for harvest by pots. This would bring the poteotial pot total up to 50.767 mt. 
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Increase the 1,Q0l:line Halibut PSC Mortality Cap to 900 MI. No more than 900 mt. of halibut PSC may be 
apportioned [0 the loogline sector for use in the Pacific cod fishery. If 900 mt were allocated to the longline 
Pacific cod fishery, and the longline bycalch rate was constant at 1995 levels (8.501 kg/mt.) then the target catch 
of the longline gear \\UUld be proj(rted to increase to 105,876 mr. This would result in a decrease of Pacific cod 
available for harvest by pot vessels to 34,952 mt., still well above the current catch IOtaJS. Additionally, 
increasing the Pacitlc cod longline cap to 900 rnt of halibut mortality would eliminale the directed fishery for 
Greenland Turbot with longlines, unless an FMP amendment increasing the overalliongline halibut cap were also 
implemented. Catches by the trawl groups would not be directly impacted. 

lmplementatiQn of CPOs. The Council's License Limitation Program, if approved hy the Secretary of 
Conunetee, includes a CDQ program 'Nhich would allocate 7.5% Qf all groundfish and crab TACs. and PSC caps, 
tQ conununities in Western Alaska. CDQ allocations would not be subject to the gear split under the Pacific cod 
aIlocatiQn. It is anticipated that the CDQ program could be implemented by 1998. Allocating 7.5% Qfthe 1996 
Pacific cod TAC to the CDQ program would leave 249.750 available for lhe fixed, trawl. and jig apportiQnments. 
The longline halibut cap would be reduced to 740 mt., and the trawl cap reduced to 1,480 mt. Trawl CV catches 
are proja.'1ed to equal 57,568 mt, with 39,818 mt. taken in targel the target fishery. Trawl calcher processors are 
projected to catch 24,780 mt. in the Pacific cod larget fishery, and 58,961 mt. overall. Longline catches are 
projet."ted to totaJ 87,054 mt before being consrrained by their balibut PSC cap. The PQt fleet would have 41,442 
mt available to it, prior to any reallocation of the unharvesledjig apportionment 

Elimjnate the Halibut PSC Cap In Order to Calculate Unconstrained Usae;e of Halibut. In order to estimate just 
how much halibul would be needed to prosecute the Pacific cod target fisheries under the preferred alternative, 
we ran lhe model without halibut as a cOffitraint on cateh. We also make the asswnption that pot catch will be 
35,000 ml. (A similar run of the model for the original alternatives was discussed on pages 149-153 of the 
ENRlR.) In this scenario longline catches of Pacific cod would tolal 102,700 mt. with 873 mt. of halibut PSC 
mortality. Trawl catches would be COffitrained by the apportionment at 63,450 mt for each groups. Halibut PSC 
mortality by the Trawl CV in the Pacific coo fishery would totall,I50 mt, while the Trawl CP halibut mortality 
would be 530 me. From this infonnation we can infer that the trawl CV group would need an additional 80 mt 
of halibut in order to catch their 50% of the Trawl apportionment, given 1995 bycatch and mortality rales. 

A Reduction In The Trawl ev Halibut Bycatch Rate, In the previous section we nOled that an additional 80 mt. 
of halibut mortality would be needed for the trawl CV group to harvest their full apportionment Trawl CV 
harvests could also be increased through a reduction in their halibut bycatch. [f the Trawl CV group were to 
reduce their halibut bycatch mortality to 23.53 kg.hut. (a 7% reduction), then they would be able to calch their 
full apportiQIUll{'Jlt of 63,450 ml. Under this scenario the overall trawl halihut mortality wQuld remain at 1,600 
metric tons. 

Pacific COO Bycateh Reduction Under Improved ReteotjonlImproyed Utilization fIRIU). Under IRJV it ha..<; heen 
assumed that the bycateh of Pacific cod in other trawllarget fisheries would be reduced, as vessels would have 
greater incentives to avoid unwanted species. Such a bycatch reduction will obviously decrease the amount of 
non-target ca1ches of cod, increasing the amount available to be used in target fisheries. Because the trawl catcher 
processors have the greatest amount of non-target Pacific cod catch, they would stand to gain relatively more 
target catch than would the trawl catcher vessels. In other words, bycatch reductions under IRlU would tend to 
increase overall target catehes of Pacific cod, but this increase would all go to the catcher processor tleet at some 
ex pense to the trawl catcher vessel fleet. Table 7.2 below sbow lotal. target and non-larget catches of the two 
trawl groups under five bycalCh reduction scenarios: the base preferred alternative, a 7% reduction, a 14% 
reduction, a 21% reduction, and a 28% reduction. These reduction nwnbers were chosen because a 21% 
reduction in Pacific cod bycatch in other groundfish trawl targel fisheries results in the maximum trawl target 
catch attainable, given the halihut bycatch rates, the 1996 T AC, and the other assumptions of lhe model. 
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Table 72 

Bycalch 

Reduction
 

AmOUDt
 

Il3se
 

7%
 

14%
 

21%
 

28%
 

T'~t 

42,348 

40,422 

38,498 

36,575 

36575 

Pacific Cod Catch Under the .Preferred Alternative 
Trawl CalCher Vessels Trawl Processor Vessels 

Non-Tarp'et Total T,nret Non-Tarlret Total 

17,974 60,322 27,713 35,737 63,450 

16,700 57,122 30,258 33.192 63,450 

15,425 53,923 32,802 30,648 63,450 

14,150 50.724 35.343 28,105 63,448 

12871 49446 35343 25.565 60908 

Tar2et Ratio 

0.6544 

0.7485 

0.8520 

0.9663 

0.9663 

The results of an "IRnJPacific cod bycalCb reduction" may be somewbat cOUDter-intuitive. With a 7% bycateh 
reduction, CV target catches drop by 1,926 mt. while CP target catches are projected 10 increase by 2,545 mt 
Overall trawl target catches therefore increases by 619 mt. Total Pacific cod catch by the trawl CP group is 
projected to be constant at 63,450. i.e., 50% of the trawl apportionment Total catch by the catcher vessels is 
reduced to 57.122 mt Thus 3,200 mL additional Pacific cod will be available 10 pOI vessels. These "counter­
intuitive" projection results frcm the higb::r relative bycateb rates of the trawl CV sector aDd the assumption that 
until constrained by the groups apportiorunent of Pacific cod. target catches occur at a CP/CV ratio of 0.9663 
to 1. Projections with the assumption that bycatch ofPacmc cod decreases by 14% show an increase in the 
overall trawl target catch of 1,239 mt. Pacific cod available to pots increases by 6,399 from the base scenario. 
With a 21%byr;atcb. redrdiCll, tbetarget calCbnlioofttawl CP to trawl CV reaches 0.9663, and the trawl target 
catches are projected to hit the halibut PSC cap at tbe same time as me Trawl CP apportionment is reached. 
Bycateh reductions beyond 21 %, are not: projected. to funher change trawl target catches, and affect ooly the 
byca1Ch ofPacific cod in other trawl t:argI:t fisbc:ries. Target catches try the trawl fleet under this percentage, with 
the IRID assumptions, are not negatively impaetr.d relative to their taret catch under the cum:nt (54/44) 
percentage split. 

Chan= In the Pacific Cod TAe The EAJRlR indicates that future Pacific cod ABCs and therefore TACs are 
projected. to decrease through 1999. In light oftbe possibility that TACs may change we examined the effec~ 

of both lowerTAC and of higher TACs. 

Higher Pacific cod TAC result in greater amount available to the pot fleet. but because the longline fleet is 
constrained by !heirhalibut bycatch,!heir Padfu: codcalCh is unlikely to be affected. For the trawl sector, higher 
TACs result in the same type of impact as a reduction in Pacific cod bycatch discussed above. Because of the 
assumption that trawl target catches will occur a ratio of 0.9663 mt of CP target caleb for every 1.0000 ml of 
trawl CV caleb UDJi.I one group is ronstrained by the apportiooment, increases in the TAC are projected to benefit 
the catc.her processors at some expense to the catcher ve&'>els. This will hold up to the point where target catches 
equal this ratio. This occurs with a Pacific cod TAC of 302.417 mt. At that level target catches of Pacific cod 
by the trawl CV group are ploja,"'ted to be 36,575 mt. with trawl CP target projected to be 35,343. These target 
amounts are tb:same as projected with a 21% bycatchredtrt:ion above. With this TAC. Trawl CVs are projected 
to caICh 18% of the total Pacific cod TAC with the Trawl CPs projected to catch 23.5% of the TAC. Under this 
scenario the pot Oeel would have 76,628 mt available. 

AcaordiDg to the EA;RJR, lowerTACs in the future are much more li.k:ely than higher TACs. As TACs decrease 
the projected trawl split becomes closer to 50/50. This is because all reductions are assumed to be felt in the 
target fisberic:s, rather than in the bycatch ofPacific cod in other groundfisb fisheries. At a TAC of 262,420 mt. 
we projecllhat the trawl CV total catch 'Wi..I1 be equal to the total carro. of the trawl CP group at 61,669 mt At 
that level CP target eat<:hes drop by 1,786 mt to 25,928 ml, while CV target caleh", drop by the to 1,789 to 
43.698 ml (lbera<io ofthedocrease is a 0.9663 to 1.0000.) At this TAC, the trawl balibul PSC cap is attained 
as well as the trawl apportionment Further TAC reductions will continue to yield a 50/50 trawl split and 
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attainment of !he 47% trawl apportionment, and they are also projected to reduce the amount of halibut mortality 
in the uawl fisheries. i.e" !he 1,600 mt. lfawl halibut mortality cap will not be attained. 

Summary and Conclusions 

The negotiated preferred alternative (47/51) would, on paper, reapportion 7% of Pacific cod TAC from the trawl 
sector to the fixed gear sector. The agreed upon aUocation more closely matches what currently occurs in the 
Pacific cOO fisheries (about 49/49) than does the existing apportionment (54/44). Because the allocation takes 
place at the beginning of the year rather than through in~season reallocaLion, it is more likely that the full Pacific 
cod TAC will be takert In other words, the trawl sector is more likely to take their entire allocation of Pacific cod, 
possibly eliminating the need to reallocate cod to the fixed gear sector later in the year. A greater llSSlli"anCe that 
Pacific cod will be available LO the pot fleet will likely mean more pot vessels will enter the fishery, thus providing 
a "safety net" for displaced crab vessels. Any inseason reallocations that would OCClli" (other than from the jig 
allocation) are projected LO come from the trawl catcher vessel apportionment This is a result of their higher 
halibut bycalch rates, and greater reliance on Pacific cod as a target. If the TAC is reduced because of smaller 
ABCs, it is more likely that the trawl catcher \-'essels will take their entire apportionment. 

In arriving at the negotiated agreement. several issues were con..c;idered, including halibut PSC impacts, coo 
discards, growth potential for the pot gear sector, and relative stability across and within the affected industry 
sectors. The preferred alternative, due to a sHght reduction in the !rawl allocation coupled with a limit of 1600 
mt of halibut PSC, reduces the the total amount of halibut mortality from the coo fisheries. relative to the status 
quo. Under the asswnption of an IR/IU program, discards of cod would obviously be reduced to zero (or nearly 
so), wbether taken in target or non-target fisheries, and whether taken by fixed or trawl gear. The asswnption 
of an IR./IU program, and its attendant incentives, also means thai more of the cod would be taken in cod target 
fisheries. as opposed to being taken as byca1cb in other groundfish !rawl fisheries. This leads to a secondary, yet 
significant impa;t of the Preferred Alternative· the amount of cod taken by the traw I sector in cod tar~t fisheries 
is DOt adversdy impacted by the reduction in their overall allocation, relaLive La the amount currently being taken. 

This is imponant in that the negotiated percentages. under this scenario, allow for an increase in the fixed gear 
allocation, and a growth buffer for the pot gear fleet, without negativdy affecting the amount of cod taken in trawl 
cod target fisheries. Achievement of this compromise mamlams a stability within the industry overall, in terms 
of relative harvest share and absolute tonnage of cod taken by eacb seCLOr, while allowing for expansion of the 
pot gear harvest. 
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JNR)RMATION OF ALASKA RAW FISH TAXES 
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I.	 WHAT IS A FISHERIES BUSINESS? 

A person, partne~hip. corporation or joint venture who processes or custom 
processes a fisheries product or fisheries resource in any way in the Slate of 
Alaska for subsequent sale is a fisheries business. A pe~on, partnership. 
corporation or joint venture who transports an unprocessed fisheries resource 
out of the slate's laXing jurisdiction for subsequent sale or processing is also 
a fisheries business. Pensons or businesses who may come under thiS category 
include. but are not limited to: 

1.	 Canneries 
2.	 Cold storages 
3.	 Commercial fishermen who process their catch 
4.	 Custom processo~ 

5:	 FISh buyers. processors or fishennen who transport unprocessed products 
out of the taxing jurisdiction of the state 

6.	 Freeze~hips 

7.	 Procsssing plants 
.8. Supenmarkets and meat markets that buy unprocessed resources directly 

from fishenmen and process them for sale to the public. 

II.	 WHAT IS PRQCESSINlJ.? 

Processing is any aclivily which modifies the physical condition of.a fisheries 
resource. This aclivily includes but is not limited to butchering. fiilezing, 
salting. oooking. canning, beheading (except for shrimp). dehydrating or 
smoking. Not considered processing is an activity pelfonmed by1IIe fishenmen 
licensed under 43.75.017 to preserve the fish. such as gutting, gilling. sliming 
or icing. -. :-.­

III.	 WHAT REQUIREMENTS MUST BE MET BEFOBE ENGAGING IN A FISHERIES . 
BUSINESS? 

There _ numerous permits and rlC8l1S8S that may be required. Usted here are 
only the requirements of the Depal!ment of Revenue. 

1.	 If you _ buying a fisheries I'ElSOUlCe from a fishennan «,hiring =. '.. 
processing ernployeM, you win need to submit a $10,000' PrimlllY Fish' 
BuyerIProcesso.· for each location you wiD be buying fish 'or hllVing 
processing employees. Refer to the attached infotmetioli paclcet on 
Surety Bonding. 

'. 



III continued 

2. Before engaging or attempting to engage in a fisheries business, a person 
or company shall first apply for and obtain an Aiaska Fisheries Business 
License for each location of operation. Failure to obtain this license prior 
to processing may result in an assessment of a civil penalty of 55,000. 
The application must be accompanied by a 525.00 license tee plus 
security for the estimated fisheries business taxes. 

To determine the estimated tax you musifirst indicate the total value of 
the fisheries resources you expect to process, have custom processed 
or transport unprocessed out of the state. 

3. Once a total value is determined, this must be multiplied by the applicable 
tax rate which will give you the amount of your estimated fish taxes. 
This must then be secured by one of the follOwing methods: 

a, 
b. 
c. 

d. 
e. 

f. 

Prepay the total estimated· tax. 
Secure a fisheries business tax bond tor twice the estimate.. 
Obtain a Time Certificate of Deposit (TCD) in the amount of the 
estimate. 
Obtain a Letter of Credn (LOC) for the estimated amount. 
Provide proof of real property located in Aiaska. owned·by the 
applicant, the lienable value of which is at least three times the 
estimate. A tilIe search, current within 30 days of'the application, 
and a ClllTent property tax assessment·notice or appraisal must 
accompany the application. 
If the applicant purchases salmon for export in the round, the 
amount of security must be. 550,000 using one of the methods 
above. .. " 

NOTE: .Non-<esldents must file a non-resident afl'idavil form on or· 
before June 2 of each roc:ense ysar. Arrf application taxes 
(other than fisheries taxes) which may be due must also 
be secured at this time. 

.~ , 
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IV. 

V. 

VI. 

WHAT ARE THE TAX RATES? 

There are different taX rates which are dependent upon the type of processing 
facility and the type of resources processed. These rates are as follows: 

Established Commercial Fisheries
 
Floanng 5.0%
 
Salmon cannerylshore based 4.5%
 
Shore based 3.0%
 

Developing Commercial Fisheries
 
Floating 3.0%
 
Shore based 1.0%
 

WHAt IS A PEVELOPING COMMERCIAL FISHERY? 

The 1979 legislative session allowed for a reduced tax rate to be paid on 
developing fisheries resources. This reduced tax rate was established to 
encourage fisheries businesses to pun::hase or catch and process fisheries 
resources that were under-<JtiJized in the watenI of tt1e Slate of Alaska. 

The Department of Fish and Game establishes the developing commercial· 
fisheries list annually. This list is used by the Department of Revllnue to 
determine tax liability. If a fisheries busineaa cIains a fisheries resource on 
the Alaska FISheries Businas Return as a developing fishery. the tax'rale is 
two percent less in each case. 

WHAT IS "VALUE" OR "MARKEI.VAluE"? 

Effeclive January 1, 1984, AS 43.75.290(11) was repealed and reenacted 
to read: 

(11) vaIue means (A) the mar1alt value of the fisheries resource if the
 
taking of the fisheries resource is done in company owned or oompany... ..
 
subsidized _ operat8d by.employeios of the oompany or in boat....c.' ....,••c:".
 
that IInl opendlld under Iease·to or from the company or other." "'~""'. ''''.''. ":i ". 
anangement with the company and if the IisIlerie8 I8SOlIrce is 
delivered to the company: in this subparagraph, "oompany" means a • 
fisheries business, a subsidiaJy of a fisheries business,'or a subsidiary . 
of a parent company of a fisheries business; or (B) lor fisheries . ",

'.

resources other than those descnbed in (A) of this panrgraph. the 
actual price paid lor the fisheries resource by the fisheries busi~ to the 
fishermen, including indirect consideration and bonus amounts paid for 



(11) (8) continued 

fuel, supplies, gear, ice, handling, tender fees, or delivery, whether paid 
at the time of purchase of the fisheries resource or tendered as a deferred 
or delayed payment;in this subparagraph, "delivery" means 
(i) transportation of the fisheries resource from the boat or vessel on 
which the product was taken to a tender; or (iQ if a delivery was not to 
a tender, transportation of the fisheries resource from the boat or vessel 
on which the product was taken to a shore based facility in which 
delivery of the fisheries resource is normally accepted, 

VII,	 WHO IS LIABLETO REPORT AND PAY ALASKA FISHERIES BUSINESS TAX? 

Any person, partnership, corporation or joint venture who obtained an Alaska 
Fisheries Business Ucense must file the Alaska Fisheries Business Return 
indicating their activities for the previous calendar year. If you did not obtain 
a fisheries license but operated as a fisheries business, you stili must file the 
return.· . 

VIII.	 WHAT INFORMATION IS REQUIRED TO BE REPORTED ON THE ALASKA 
FISHERIES BUSINESS RETURN? 

1.	 Name of the taxpayer 
2.	 Mailing address 
3.	 Location of operation 
4.	 FIsheries business license number 
5.	 Federal employer number (EIN) or social security number (SSN) 
6.	 Daytime telephone number 
7.	 Year for which tax return is reP9iting 
8.	 Value of fisheries resoun:es processed during the license year, by 

catllgoly of fisheries bUlinesa, species and pounds 
9.	 Names of developing commen:lal fisheries resoun:es processed 

10.	 Name of fisheries business which finIt actually and physicaJfy proceased 
the fisheries resources or which saki or processed the fisheries resources 
outside the taxing jurisdiction of Alaska . 

11.	 Tax Computation 

IX.	 WHEN IS THE ALASKA FISHERIES BUSINESS TAX RETURN AND PAYMENT 
DUE? . 

The return and payment are due on or before March 31 of the year following the 
previous calendar year activities. 



X.	 TRANSPORTING AN UNPROCESSED PRODUCT FROM ALASKA 

Alaska Statute 43.75.100 states that the fisheries business which transpons an 
unprocessed fisheries resource out of Alaska's taxing jurisdiction must pay 
the Fisheries Business Tax. The tax is based on the floating fisheries busines. 
rates unless the fisheries business transporting the resource out of the state 
can substantiate that the resource was processed or sold to a shore based 
facility out of Alaska's taxing jurisdiction. 

XI.	 WHEI:l.IS PROCESSING OF ROE AND Oll1ER BY PRODUCTS SEpARATELY 
TAXABLE FROM THE FISH CARCASS? 

If roe and other fish by products are processed by the same fisheries business 
which purchases the resource in the round and also processes the carcass. the 
processing of the roe and by products are not separately taxed. If the roe and 
fish by products are separated· from the carcass and transferred or sold 
separately then the roe and by products are taxed separately. It is the 
separation of the roe or other by products which creates the separete taxation. 

XII.	 IS A CUSTOM PROCESSOR SUBJECT IO THE FISHERIES BUSINESS TAX? 

A custom processor is liable for the tax if he ·custom processes a· fisheries 
resource for someone who has not been licensed as a fisheries business. 

XIII.	 ARE ADDJTJONAL PAYMENTS TO FISHERMEN TAXABLE? 

Tax on additional payments (bonus payments) made to fishermen for fisheries 
resources purchased in the previous year are taxable under AS 43.75. 
If your company makes acldilionaJ paYments to fishermen after you have filed 
your fisheries business return. then you must complete and submit form 
04-585, fisheries business tax report of bonus or add"dionaI payments. The 
report and payment of the tax are due no later than the last day of the month 
following the I'IlOidh the payments were made. If you maIca additional payments 
to fish_ before fi6ng your FISheries BUS- Retum, then you should 
include those payments as part of the values reported on your relwn. 



XIV.	 EXTENSION OF TIME TO FILE? 

An application for Extension of Time to File must be completed and sUbmitted 
to the Department by March 16. Since an extension of time to file does not 
grant an extension of time to pay, the applicant must pay the estimated tax 
amount with the extension form. A period of 30 to 180 days may be granted for 
filing. 

XV.	 ARE THERE ANY TAX CREDIIS AVAILABLE? 

There are two tax credits which can be applied to your tax liability: 

1.	 AW. "Winn" Brindle Memorial Scholarship: A fisheries business 
is entitled to a eted~ of not more than 5 percent of the business 
tax liabil~ for contributions made during the tax year to the 
scholarship accounl A tax cred~ may not be for more than 100 
percent of the contribution. 

2.	 Education Credit A taxpayer is allowed a eted~ for cash 
contributions accepted for direct instruction, research, and 
educational support pUlJlOSes, induding library and museum 
acquisitions. 
Contributions accepted for endowment purposes are also eligible 
for the credit. The contribution must be given to an a=edited, 
nonprofit two or four year college or univers~ foundation in 
Alaska, either public or private. The cred~ is limited to 50 pen:ent 
of contributions of not more than $100,000; and 100 percent of 
the next $100,000 of contnbutions, not to exoeed $150,000. 

- '.'" ". 
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E'.ucu'jvC' Symmary 

FY 95 in Retrospect 

FY 95 shared taxes and license tees 
($24.869.500) increased 22% over the 
lotal shared in FY 94 ($20,342,800). 
primarily due to increased collection of 
fisheriee business taxes and first·year 
collection of fishery resource landing 
taxes. Department of Revenue 
disbursed FY 95 shared taxes and feee 
to 119 eligibte municipalities. Over the 
past five fiscal years. FY 91 through FY 
95. the Department has shared 
approxima1ely $108 million to local 
govemments. 

Significant changes in shared taxes and 
fees over P(94 are summarized below. 

- _ .... S__ Tu· Shared 
fisheries business taxes increased 
$2,256;000 over FY 94 because 01 
increased fisheries business tax 
collections which refiect higher 
harvests and prices paid tor salmon 
during calendar year 1994 (fisheries 
business taxes for that year were due 
March 31. 1995). Shared fisherias 
business taxes for Saint Paul have 
risen significanUy over the past five 
fiscal years to an all·time high 0' $2.5 
million for FY 95. The increases are 
a resuh of saint Paul's harbor 
development. completed h1 "1990, 
which has lead to three processors 
locating faCIlities in that community. 

- Fw.yR_ lAndt!g Tu· The 
fishery raource landing tax took 
effect JanueIY 1, 1994. Calendar 
year 1994 tax returns were due June 
30, 1995. Finn..year collection of 
landing taxes resuhed in about $2.9 
million subject to sharing. Due to 
pending Illigation regarding the 
conelliutionaJlly 01 the tanding tax, II is 
undetermined at time of publication 

whether to share with municipalities or 
escrow taxes until the outcome of 
litigation. Unalaska (Dutch Harbor) 
will be the primary benefactor of the 
shared landing tax program wllh 
approximately $2.5 million. or 87% of 
total shared landing taxes. 

- A_II,*,Fuel T&X· Shared 
aviation motor tue' taxes increased 
over FY 1M because of increased 
aViation activity. greater compliance 
toward reporting a_ fuel eales. 
and amended retume filed by an 
aviation fuel dealer to refiect a 
correction in their reporting method. 
Sitka relinquished ownership of its 
airport and returned II to the state 
eltsctive July I, 1994. The small 
amount of s_ fuel tax shaAtd to 
Sitka reprassma June 1994 fuel seles 
which wera reported in July 1994. 

- LiqWr ~F_ . Shared liquor 
Iicen•• ,... stabllized to pre-FY 94 
levels. The amount of shared liquor 
fees had increased for FY 94 becauee 
01 slaM.. enacted in 1993 (Ch 63 

. ­
SLA 93) which authorized biennial 
renewal 01 liquor licenses beginning in 
1994. In transition to biennial 
licensing. half of liquor licensees filed 
a 1994 renewal applk:ation tor a one­
year period wtIUe the other half filed 
for a twQ.year period. As a result. the 
Department experienced a one-time 
increase in collection and sharing of 
liquor license fMs tor FY 94. 

Amounts shared tor the other tax types, ..-.-,.Itd__._*' 
coope,.""" and ,.,.""... coope"/IM>,
 
were relatively unchanged from FY 94.
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Execytive Summao 
Table }- Summary of FY 116 Shared Taxes and Fees 

F...... eu...,,,. '-­.......
".. 

ElIltll*: Coapw81w8,.. 
T......CoopM.1lwtI 

'" 

T•• Typs 

'. :ntll!'" •• j' 

IlINrs ,,'"
A_I To,,"' 

-- Prior Year Compari.or& •• 
.",",,, 41'~'" r'...... IIIIti' ',' ''1;'' ;" ':,',,\-,:,i1 ' I • , .' . I •. , '"- ,,'" -A_ T_ 

_, ,,'"
To,,", 

Flshenes Buslneu $18,800,221 75% .,8.344.252 80% $20,895,ll23 87'lI. 
Fishery Resoureo Landing 2,88.2,601 11% NlA NlA NlA NlA 
Electric Cooperative 1,285,114 5% 1,251,231 8% 1,206,:124 5% 
Telephone Cooperative 1,021,559 4% 1.249.3li0 8% 881,312 4% 
Liquor License Fees 900,225 4% 1.340,900 7% 884,475 4% 

Aviation Motor Fuel 142,784 1% 109.162 1% 116,796 0% 
Coin-Operated Device 47,015 0% 47,161 0% 46,269 0% 

Total _$24.169.529 1~ .~342,746 1_ 124.0131171 . I_ 
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Fisheries Business Tax 
AS 43.15.130 

nBlziptiaa 
AS 43.75.130 prtlvid.. that 50% of 
fisheries bUsiness taXes be shared wfth 
municipalities where fishery resources were 
processed. Taxes are shared as fOllows. 

I' processing occurred within an 
incorporated city not located within an 
organized bortlugh, 50% of the laX 
collected is shared with the city. 

If processing OCCUlTed in an incorporated 
city located within an organiZed borough, 
25% or the laX collected is Shared with tl1e. 
city and 25% wijh the bortlugh. 

If processing occurred at a location within 
an Dl9&I1ized borough but not within an 
incorporated city, 50% or the laX collected 
is shared with the borough. 

For those cities located in an organized 
borough incorporated after June 16, 1987. 
the percentage of taxes Shared with the 
citY and borough is prorated as follows: 

.......,.
TOll Cly
 
'lIIr - ShIm IrlIaI
 

1 45% 5% SO% 
2 40% 5O'llo''''''' 3 35% 15% 5O'llo 
4 30% 20% 5O'llo 
5+ 25% 25% 5""" 

If processing occurred in the unorganized 
borough. 50% or the laX is shared wrth 
municipafitl.. statewide through an 
allocation program administered by 
Department of Community and Regional 
Alfairs (OCRA). The amount of FY 95 
fisheries bUsiness tax SUbject to allocation 
by DCRA was 5849.798. 

$hgrcd TauS' QIId FUI O"crvjcw 

SIuIriDI C)'de 
The Department disbursel shared amounts 
to cities and boroughs every August based 
on taxes collected dUring the prececling 
fiscal year. 

Tax Sharsd 518.600,221 
Number of Municipalities 55 

Fishery ReslU&U! I.anding Tax 
AS 43.11.060 

Dela:iptica 
AS 43.77.080 pRNidee IhaI 50% 01 fishery 
rosau"," landing _ be ._ wilh tho 

municipality where fishery r&8OUrcas were 
landed. Them_fl>r oharing landing 
taxes are Che same u fisheries business 
laXes. except the! the prollllion applie. to 
bOrtlughs ineo<poraled aller January 1. 
1994. Nole that _ are o/Iared only on 
the 3% POrtion 01 the 3.3% landing tax rate. 

If landings occurred in the unorganized 
bortlugh, 50% 01 the tax is shared wrth 

.. ". municipalitiM statewide through an 
allocallon program administered by OCRA. 
The amount of FY 95 fishery resource 
landing tax subject to allocation by OCRA 
WQS $89.195. 

Sh8rialJ C)'de 
Amounts are sharable annually and are 
baaed on tax.. collected dUring the 
preceding IiscaI year. 

Tax Sharable 52.892,801 
Number of Municipalities 

D~pGnm~lIt of R~y~,",~ 
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fY Y5 Shawl Taxes wId FeU Derail 

Table 3 - Sha....d Taxes by Municipality 

".., 0lIw_r_­ ­ _10_41 T_Aw> 51 T&I' LMdhvr. : 
"lHllcIpoIHI' 
Anchor. $ 136.889 $ 0 $1;172.1g-~-$j,309,il48 

Jun08u 83.189 0 121,804 _.In 
Sttka 733.101 0 22.991 756,!!92 

T_ .....lcl....~. 963,789	 O· 1,3ll1,t1112 2,210,711 

Borough 
Aleutians East 
Bristol Boy 
Denali 
Fairbank.s North Star 
HaNs 
Kenat Peninsula ~ 

Ketchikan Galeway 
KodioIlloland 
LaJce ond Penlnsuta 
MBlanuakB·Susltna 
Nonh Slop. 
Yokut.tT.....1_..... 

, 

City 

1.179,272 
2.675,426 

0 
511 

318.181 
738,850 
382,944 

1.029.408 
951,400 

0 
0 

201,292 
7.417,018' " 

3,641 
0 
0 
~ 

0 
10.315 

0 
18,533 

0 
0 
0 

3.286 
as,fji 

0 
82.789 
22,817 

135.283 
0 

135,581 
0 

11,691 
599 

440,463 
78,718 
4,024 

m.taS 

1,182,013 
2,738,217 

22,1117 
135.795 
318,181 
884,526 
382,144"r
 

1._ 
440,453 
71,718 

201,691
lI,a84,m 

1	 Akhiok '19 0 0 18 
Akutan 238,242 0 0 236,242I• Alakanuk 0 0 481 481 

, Alaknaglk 0 0 1.875 1,875 

O~par''''f!IJ' of Rf!Vf'flllf' 
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EY 95 Sha,ed Taus alld Fees Detqil 

Table 3 . Shared TlI][eo by Municipality 

~, '. Olf'« ..,.. 
,."..... --'IJ,j,·~·~ 

_TN •I:~=:;;[.i!\r.; ";,11;,' " ",Y,". 'i-,'"" .- - ,'. -_......", ,'. _. . fI- To,", 
City 

Ambler o 0 2,161 2,161 
Anderson o 0 7,355 T,355 
Aniak 5.066 0 0 5,011 
Anvik 338 0 173 510 
Alka 15.132 8.511 0 23,843 
Barrow o 0 20,126 20,126 
Bethel 83.737 0 0 83,73T 
Brevig Mi&&lon o 0 215 215 
Buckland o 0 1.584 1,514 
Chevak o 0 571 5Tl 
Chignik 95.968 0 0 95,961 
Clalk's Point --. 175,250 0 826 1T5,87& 
Cordova 442.733 0 55.558 491,281 
Craig 30.335 0 10.524 40,159 
Deering o 0 902 102 
Della Junclion o 0 3J553 31553 
Dillingham 261.198 0 42.898 304,59T 
Eak o 0 240 240 
Ellm o 0 305 3D5 
Emmonak 35,g,l3 0 1,019 38,232 
Fairbanks 100 0 150,180 1110,180 
False Pass 21~ 0 O~_ 

Fort Yukon 0-· 0 1,500 1,500 
Galena 2,048 0 1,500 3,541 
Gambell o 0 737 73T 
Goodnews Bay 302 0 241 543 
Grayling o 0 232 232 
Haines 637 0 9,173 9,110 

DtlJCJ,tmenl of Rnellllt' 
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1 EY 95 Shared Taxes 9t1d Feo lJergli 

I 
i Table 3 • Shared Taxes by Municipality 

~
".,.".. -.dT_.­ ­

,-__4,1.......,. .........T.. T_
 
CIIV
 
Holy Cross 0 0 320 320 
Home' 91,790 0 49,560 141,351 
Hoonah 99,284 0 2,572 101,838 
Hooper Bay 1,288 0 900 2,188 
Houaton 0 0 U89 B,589 
Huslia 0 0 247 247 
Kake 73,376 0 1,500 74,878 
Kallag 0 0 277 277 
Kasaan 0,0 507 507 
Kana; 177,974 () 77,139 255,113 
Kalchikan 323.163' 0 75,372 398,5:15 
Kiana " 0 0 2,848 2,848 
King Cove .,, 475,417 0 4.000 4781417 
Kivalina 0 0 2,201 2.201 
Kobuk 0 0 721 721 
Kodiak 844,353 80,184 80,984 785,481 
Kotzebue 0 0 41.063 41,063 
Koyuk 0 0 341 341 
La,oenBay 51,988 0 0 51,988 
Lowe' Kalskag 0 0 189 189 
Manokolak 0 0 2,093 2,093 
Marahall 0 0 383 383 
McGralh 0 0 4,000 4,000 
Makoryuk . ·410 0 333 743 
Mounlaln Village 0 0 975 975 
Nanana 578 0 5.997 6,575 
Naw Sluyahok 0 0 403 403 
Nawhalan 0 0 208 208 

Departmetl' 0/ R'l'f'1 
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FY 95 Shared Taxes and Fen Dewjl 

Table 3 • Shared T""ea by Municipality 

,..".. 
F,.."­ 0IJMr-­....".IIT_ UftdtftsrTu ,.......,~fl T.... 

City 
Nome 0 0 15,136 15.136 
N.ndalton 0 0 318 311 
Noorvik 0 0 3,006 3,008 
N.rth Pole 411 0 37,723 38,135 
Nulalo 0 0 410 410 
Nunapllchuk 0 0 349 349 
Old Harbor 0 0 332 332 
Palmer 0 0 83,922 83,822 
Pelican 165,608 0 4,615 170,423 
Pelersburg 826,209 0 7,900 834.108 
Pilol Sialion " ", 0 0 465 485 
Port Uons ' . ~ 0 0 345 345 
Qulnhaga' 0 0 523 523 
Ruby 0 0 1,500 1,500 
RU881an Mission 0 0 245 245 
Saint George 287,118 0 0 287,11' 
Saln1 Mary's 0 0 760 780 
Salnl Mlcha.1 0 0 392 382 
SainI Paul 2,534.079 229,839 4,000 2,787.918 
Sand Point 90,021 1,042 4,000 95.063 
Savoonga 0 0 553 553 
Scammon Bay 0 0 401 401 
selawik 0 0 3,395 3,395 
Seldovia 0 0 5,955 5,955 
Saward 125,329 45.036 19,292 189,656 
Shishmaref 0 0 555 555 
Shungnak 0 0 1,809 1,809 
Skagway 0 0 7,800 7,800 

Dl'parl,,.,,,, of R~IWIll<' 
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EY 95 Shared Taus and Ew Detail 

Table 3 • Sbared T""e. by Municipality 

• . .;.: .. ' • ~...... 01lIo(' •. ":. ,::':', 
<," .. "~,,,' .•~ -". , .:'" .....'."', , ,. ;.,.,,!,.-.,;,,":" >1 'l'n"l"'.; 

\ ;._", A.'" . ;...... , _-.... . . ,J'r.:-'·-,i·,' ' ,~,,,,:.,.':: ..',, .........., ".-, ," ,
'," titi~"" ",. "",,.,,.j. . ~",.I'·I" llq'!~'i,;\",.,.,<,* "J~.;",' ",--"'" .' ".........ADf:·~!J·~,- .. ;<',foWI 
CJ!y 

Soldolno 53 0 38,547 311._
 
Stebbll1a 0 0 473 473
 
Tanana 0 0 1,500 1,600
 
Tenoleee Sprlnl!6 0 0 1,225 1,225
 
Thome sey 970 0 1,500 2,470
 
Toglok 187,157 0 887 188,os4
 
Toklook 0 0 458 458
 
Tununak 0 0 331 331
 
Unalokle., 5,084 0 0 5,084
 
UnalosJca 2.183.707 2,512,253 7,388 4,713,328
 
UPIl'r Kalskag : . ,:. 0 0 185 185
 
Valdez ': 267,883 0 107.832 375,825
 
W.ta. 0 0 238 238
 
W••11Ia 0 0 125.320 125,320
 
Whlllier 82,388 0 7,232 18' ­
Wren U 77 381 0 13 +10 ,1lO 1
 

il'.....'.>.·"'~!l~(",:' . ,.1O,111,m·l": ',2,."""'1.· ",181 J'.; 14,11' 

,.........'..'"""'~"._"""If,;,,', ..~........,"., ·1"·••It:lflIt.""',,"'.....-- ••••IIIt·.'
,.......~,,!II'Wf..~.,..MI'.~:J;;l"-.,l~ .• ~ i~ll"'~~ .. l:IIf'f!WtII,. ~{M.~q "Al
 

" r;:j .',;. ',..-.': .,. '1~'J"':r-~I"-' .,;~" :~. '".,.,', 'I . t1...... ,. _,:., • ~ t,'Nu'iiiili ill COiliiitlJifI'(1:,'1' , '",~ 
. ",;.,,,, ',," 'i"·;~~.·j·'q I~" ' . , , 

-8bIrid WIth " t·~Jfr.. J~i~\U !}r', ',"1\&5 -t',i l!c,~h10 " '. ' ;',108:, ;L" , :118, 

lkpaTfIl .fRf'IIf'nlU' 
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Table 2 • Summary of FY 95 Shared Taxes by Municipality 

MunicipalitY 
AnchOrage 
Juneau 
snka 

$1.309.046 
204.973 
756.692 

Total Municipalities 

Borough 
Aleutians East 
Bristol Bay 
Denali 
Fairbanks North Star 

2,270,711
 

1,182,913 
2.738.217 

22,817 
135.795 

Haines 318,191 
Kenai Penins.ula 
Ketchikan Gateway 

884,526 
382_ 

Kodiak ISland 1.058,632 
Lake and Peninsula 951,999 
Matanuska-Susilna 440.453 
No"" Slope 78,718 
YakUtat 208.581 

Total BoroughS 8,384,m 

c 
Akhiok 19 
Akutan 236,242 
Alakanuk 481 
A1akna I< 1.975 
Ambler 2.161 
Anderson 7.355 
Aniak 5,088 
Anvik 510 . 
Atka 23.543 
Banow 20.126 
Bethel 83,737 
Brevi Mission 215 
Buckland 1,584 
Cnevak 571 
CIIignik 95.968 
Clark's Point 175.876 
ConlOva 
Craig 
Deering 
Delta Junction 
Dillingham 
Eek 
Elim 
Emmonak 

498,291 
40,859 

902 
3,553 

304,597 
240 
305 

36.232 

lRpanlflDlt ofRevellJ# 
- 3­ SlvJ.re4 Taxes dIJd Fees FY 9S Annual ReponI 
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Table 2 • Summary of FY 95 Shared Taxes by Municipality 

)
 

City FY95 
Fairbanks 150.860 
False Pass 21.069 
Fort Yukon 1.500 
Galena 3.548 
Gambell 737 
Goodnews Bay 543 
Gray1ing 232 
Haines 9.810 
Holy Cross 320 

Homer 141.351 
Hoonah 101.836 
H rBa - 2.168 
Houston 
Huslia 
Kake 
Kalte 
Kasaan 
Kenai 
Ketel\ikan 
Kiana 
King Cove 
Kivalina 
Klawock 
Kobuk 
Kodiak 
Kotzebue 
Koyuk 
LarsenBa 
Lower Kalskag 
Manokotak 
MalSh.1I 
McGrath 
Mekoryuk 
Mountain Village 
Nenana 
New Stuyahok 
Newhalen 
Nome 
Nondalton 
Noorvik 

6.569 
247 

74.876 
277 
507 

255.113 
398,535 

2,648 
479,417 

2,201 
o 

721 
765,481 

41,063 
341 

51.986 
189 

2.093	 . 
363 

4,000 
743 
975 

6.575 
403 
208	 218 

15.136	 25,974 
318 299 

3.006	 3,113 
North Pole 38,135 40,298 
Nulato 410 388 
Nunapitchuk 349 335 
Old Harbor 332 332 

(10) 
(10,838) 

19 
(107) 

(2,163) 
24 
14. 
0 

D~parl'"~l'tl of R~..,~n.u~ 
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£ucLltll'e Summar'. 

Table 2 . Summary of FY 95 Shared Taxes by Municipality 

city FY.. FYIN 
OuZinkie 33 (33) 
Palmer 84.837 (715) 
Pelican lM.5llO 31,833 
Petersburg 711,371 72,738 
Pilot Point o 19,232 (19.232) 
Pilol Station 465 458 9 
Pan lions 345 353 (8) 
Quinhagak 523 437 88 
Ruby 1,500 150 150 
Russian Mission 245 2lI4 11 
S8int George 287,118 380,_'" (73,:r78) 
Saint Mary's 760 7:l9 21... Saint Michael 392 3li7 35 
Saini Paul 2,787,918 1,8711,880 888,238 
Sand Point 95,063 98,148 (3,088) 
savoonga 553 , 5011' 12 
5cammonBay 401 31l1!', 3 
selawik 3,395 3;145 250 ~ 
seldovia	 5,955 11,715<;-.,.,~· (5,780)... Soward	 189,658 188j.( .'. 2!l,8!l6 

~	 Shageluk o 124 (124) 
Shaktoolik o 2Il9 (299) 
Shishmaref 555 ...~. 22~ 
Shungnak	 1,809 1,~.' 15814 ..
 Skagway	 7,800
14..
 Soldotna	 38,600
 
Stebbins	 473 
Tanana	 1,500.. Tenakee Springs	 1,225 3,101l-...,~,,,", (1,880)... Thome Bay 2.470 . '._:. ~£:$';'_' 1.720... Togiak 188,054 ,.,874~"~. 91,180.. TokSOOk 458 , .:"44721;> 11... Tununak 331 311:" '4 ..
 Unalakleet	 5,084 3,872' 1,212
..
Unalaska	 4,713,328 2,835.372 2,077,1lSa.. Upper Kalskag 185 187'" (2) 
Valdez 375,825.. Wales	 238.. Wasilla 125,320.. Whittier 89,600 
Wrangell 90,821... Total Cities 14,214,042 

.....
Grand TO/1lI	 124,1169,529... .~ 

,
D~paTtm~l!r ~ R"",mur... Shared Tturs a1Id Fees FY 95 Annual Report - 5 ­
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Fi"c·Ycac ComparilOll q,(Shq"d T4U§ And feel 

Table 8 • Fi.herie. BuoiDe•• Til][ 

•CC",CCd'.C"<",;;."'1'''li~,Q~;~~'C''~'i''::' "'"',,, ".'lj"""""":';' 'I' ',T_'_' :", \"~"i' :".': l'i '~f"'" ,,' , ~,,~ll.....I.,"" " ~"i'A L. 
, ' }If, ,i!:f1.. ',:1', ' 1 'r.,. ... ,'1 i,'" \':,I"~"'-' , 

lIun..~Ry 

I\nclIOrBge 
Junoou 
SIUuI 

s $ 677._ 
209,797 

2,575,143 
-1121"'TI 

B_II''-
AloultllnB EBB' 
Bristol Bay 
Haines 
Kenai Peninsula _ 
Ketchikan Gateway 362,944 300,585 311,'186 243,441 323,382 
Kodiak Island 1,028,408 945,920 1,213,058 1,002,752 1,295,921 
Lake and Peninsula 951,400 379,008 544,702392,141 1,207,093 
Nonh Slar 511 0 0 5 803 

1,179,272 1,834,575 2,424,754 1,792,032 2,382,602 
2,675,426 2,040.447 3,324,694 1,403,767 1,980.091 

318,1il1 255,514 226,989 178,813 186,474 
738,650 665,103 1,207,765 512,923 994,575 

9,823,235 
11,434,447 
1.175.751 
4,119,015 
1,542,151 
5,487,057 
3,474,344 

1.419 
Nof1hwesl Arctic o TOO 2 2.895 2.897 
Vakulal 201,292__'::; 145,750 195,324 170,979 235,273 948,816 

T..-' Boroullha 7,4671088 ""'102", ....0il4<1i'r;;'A.......''rt'q.,,'lI,8lItI,007 ' 37'-'734 

City 
Aldllok 
Alwlan 
Aniak 
AnYlk 
Atka 
Belhal 
Chignik 
Clark's Poin. 
Cold Bay 
Cordoya 
Craig 
DilUngham 

19 
236,242 

5,066 
338 

15,132 
113,737 
95,866 

175,250 
0 

442.733 
30,335 

281,696 

0 
265,328 

0 
277 
826 

89,479 
66,989 

303,370 
0 

264,273 
32,990 

159,210 

0 
733,321 

0 
4,058 
3,463 

87,544 
160,248 
272,993 

0 
581.157 
24,270 

296,659 

0 
591,126 

4,345 
672 
1151 

64,549 
145,744 
120,816 

703 
335,241 
29,260 

185,972 

0 
572,506 

2,018 
600 

176,607 
37,573 

245,674 
129,477 

0 
529,110 
39,970 

280,604 

I. 
2,396,527 

11.449 
6.343 

196,701 
322,1182 
734,821 

1,001,907 
703 

2.132,514 
158,644 

1,184,344 

D~par,mr ,( R~"l'nul',
SluJrtd T4II.I rwJ Feel FY 9,5" fltpart 
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Five- Yew CQlflvarjsoll ,,(Shared Taxcs and Fees 

Table 8 • FisherieB Busi.ness Tax 

Total 
FYIIS FYIH FYN FYf12 FY91 All ru,. 

City 
Emmonak 35,213 14,962 28,623 35,051 9,303 123,171 
FaiJbankB 100 o' a 5 47 152 
False Peaa 21.089 96,854 103.977 12.789 8.719 241.408 
Galena 2,048 1,872 3,082 2,654 2,465 11 ,790 
Goodnews Bay 302 347 132 a 17,405 18,188 
Halnaa 937 708 907 2,571 1.302 6,125 
Hamar 91.790 64.334 109.945 93.158 128,549 505,876 
Hoonah 1l9,284 57.653 83,658 63,377 58,883 333,035 
Hoop'" Bay '1,288 a a 5,502 a 6,770 
Kachemak 0 a a 27 a 27 
Kake 73.376 33.611 2 18,517 a 123,507 
Kallag a 476 2,228 2,572 1,876 7,152 
Keno; 177,974 121,475 338,035 134,288 302,456 1,074,225 
KelChi!<an 323,183 209,225 308.340 218,403 262,977 1.310,108 
King eo.. 
Klawock 

476,417 
0;:', 

399,081 
5 

453.043 
23 

348,248 
0 

458,604 
214 

2,130,391 
242 

Kodiak 844.353' 558,915 865,429 813,703 874.193 3.554.593 
Kotzebue 0 0 0 2 2.730 2.133 
i..anIenBay 51,988 81,377 51,432 55,400 91,283 311,478 
Makoryuk 410 265 a 242 181 1,098 
Nanana 578 96 795 1.278 1,088 3,831 
Nome 0 0 0 191 0 197 
North Pola 411 879 1,235 1,208 484 4.017 
NuialO 0 a a a 871 671 
Old Harbor a a 5,812 1,121 3.182 10,096 
Cu,'nk'a a 33 21 a a 54 
Pelican 185,608 132,518 147,420 183,111 172.183 161.041 
Pelalllburg 828,209 746.885 736.288 599,538 729,582 3,638,479 
Plio' Polnl a 19,232 58,825 178 a 78,334 
Pan Heiden 0 0 4,391 0 0 4.391 
Saini Gaorga 287,118 358,994 278,949 116,409 12,177 1,053,848 
Saln, MelY's a a a 1.275 7,121 8,395 

lJf'pllrrmf'III II/ Rlo"rllllt' 
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Five- Ycar Comoacifon ofShaCtd Tax« and F,es 

Table 8 • Fisheries Business T"" 

'tA' ~,. ~> " . "{,;-, 1.'1'" i~'···i , ;'" ,,".,:, t' ,',. . TO'."'l
1 ".- ~. , ., ..,,'.! " ~ , I, '" .fIY', . I . AllY..II,. '. 

City 
Bslnl P.... 2,534.079 l,8n.08O 716.786 1,140.370 7411,363 7.016.686 
Bsnd PoIn. 90,021 83.049 144.0111 111.509 87,629 528,289 
BsIdovI8 0 0 0 21 7,281 7,302 
Bewanl 126,328 142.157 187,378 184,883 283,904 903,751 
Bksgwo, 0 128 0 0 30 159 
a-tM 53 28 1.011 0 19 1,110 
T_Spring. 0 880 0 0 8 688 
Thom. Boy :970 0 0 0 0 970 
Toglol< 187,157 98,017 193,0117 99.588 89,574 876.383 
ToII8ook 0 15 0 0 13 27 
U_I 5.0114 2.0114 0 9,103 0 18.261 
UnsI..ks 2.193,707 2,814,182 3.525,048 2,531,282 2,067,793 12,931,992 
Va_ 287,993 127.878 201,983 249,498 368,859 1,215,788 
WhMUor 82.388 , 82,487 68.071 38,0118 22,278 271,248 
Wran""" n 381 '. " 72754 80 588 53 102 57489 321 314
 

.i ", 1;.;,];1<'111,1 ""tII, .• , ':"F',,,"1 I 47,382,011
 . ,_.lI7lI
:....a ...........u..: '·1"""'.'.~1~ .. '" .'Uf....,&,',•••:·,'.,..·.'tMt7A1•.~·< ,.'''-1112
~~~ , 

, .rtcl",'......, , .n', ..' "11':'t.· , !',;,I_'j(,\' ,,; 'I.·. :'10\" , ,:oJ: 111 )J .1, , ..,gl~-' ,. ".···"'1·"; ! 
1 $iil';:~ " ; j-~.i" ~f+S,~·:: !.~ e..<;: "~; '; ,72.· 

~~j~ ! . I.' ':" '1J-'11'1;.1 "~I·..\r,. , 'C.".,.;~'. f'\l"·;p..,·/,. ", ''': 1:_
" r~I:;::~,/ I,k, . '~:'iii'. i,1. '>',., .0\, ,,: ...... _"1'"" ,,~~",d" 

• The 1990I~ltd ..n o"..nd«I JUhe,... bu.iM" 'fatul" b:r addu.. 0 new m:tion. AS 43.76.137, 10 authorict .harillil o(6H
 
of JUIM,... bu.ine.. kJ.S nllt"'" o''';bu'obl. 10 proc."i", octilliti.. i" ,.. unorSCllu_d' 6otoUllla (Cia 196 SLA 1990).
 
IHparl""'" ofCOIIlmunil)' and Rqionrd Affair' (DeW iI nlpOnliblf fw rJilb,."i", t~ fliti"" commulI;ri.. the MIlI.han
 
~lnllclUltcoIlcctttl{rdtn 'ht uriOllfGniud 6or'OlIIlla. AS 43. 76, 137 Iod f/f«:I July 1, 1992.
 

D~ptJrl 'If R~"'~nlit . SJtQrfd Ttue.s Qnd Fen FY9:J 4ul RrpflTl 
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Fiye- rear ColllvurjSQa o(Slw,-ed TuMS gnd &£s 

Table 9 • Fisbery Resource Landing Tax 

Tol.' 
FYII5 FY94· FY83" FY92 " FY9I" All Years 

Borough 
Aleutians East $ a,641 $ 3,641 
Kenai Peninsula 10,315 10,315 
KodiaIllsland 18,5aa 18,53a 
Yakulat a,288 a.266 

T_Bor_h. 3I,7H · · · · 35.756 

C.!!lL 
Arka 8,511 8,511 
Kodiak 80,164 60,164 
Saint Paul 229,839 229,8a9 
Sand Point 1,042 1.042 
seward 45,006 45,036 
Unalaska 2,512,25a -. 2.512.25a 

Tola. ClUe. 2,lI58,~. · · · 2,858,845·
 , 
, 

QRANDTDTAL $2,882,601 · · $2,892,601· ·
 
Number of Communilles 
SubjecllO Shsring 10 0 0 0 0 10 

Addlllonsl shOIIng 
with OeRA "• l/1li,195 MIA MIA MIA MIA $l1li,195 

• Fishery resource larading ttU 'ook effect )"nlltlry J. 1994, Cal,nd"r ye"r 1994 laruling 'tu r,'ums wtr, due JUlie 30, 1995. 

•• As por' of 'he /ish,ri,s reSourct landin, 'tU s'a'ute 'f1oc'ed by 'he J99J It,isla'ure. sulion 43. 77.06O(d} authoril,ts shari"g 50% 
offisher;,s resourCt landing 'tU rtwnur foe lanJi",s in the unoe,anized borough (Cit 67 SLA 1993), DeRA is ruptNfsible for 

disb",rsing tht 50% share ofrelltn~ to tligiblt communi'ies. 

Dcpartnlcnr Ilj Nrrl'llilf 
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Appendix A . Shared T"",es and Fees Statute. 

Aifiation MoW FU!I Tv 

AS 43.40.010. TAX ON TlWlSFEAS OR 
CONSUIIPTION OF IIOTOR FUEL AND 
EllPENDI1URE OF PROCEEDS. (e) Sixty per 
cent of the proceeds ot the revenue from 
the laxes on aviation fuel, excluding the 
amount determined to have been spent by 
the state in its collection, shaJl be refunded 
to a municipality owning and operating or 
leasing and operating an airport in the 
proportion that the revenue was collected 
at the municipat airport. All other proceeds 
of the taxes on aviation fuel shall be paid 
into a special aviation fuel tax account in 
the state general fund. The legislature may 
appropriate Nnds from this aceounl for 
aviation facilities. 

C9i!!-ODerllfd Device Tv 

AS 43.3505D. IlISTRI8UT1ON OF TAX. One·ha~ 

of the proceeds of the gross revenue from 
the tax under AS 43.35.010·43.35.090. 
eXcluding distributors' fees, penatties, and 
the amount determined to have been spent 
by the state in its collection. shall be 
refunded to organized boroughS and cities 
of the first, second, and third classes by 
action of the legislature in the proportion 
that the revenue was earned within them, 
and the balance shaJl be retained by the 
state and deposited in the general fund. 

AS II1.25.5l1L IIEFUNII TO LOCAL 
GOVEINIENTS. The proceeds of the 
telephone cooperative gross revenue tax 
and the electric cooperative tax, less the 
amount expended by the state in their 
collection, shall be refunded to an 
organized borough or a city of any class 
incorporated under state law, in the 
proportion that the revenue was earned 

within the city or the borough area outside 
the city. Howevet, taxes collected 0 n 
gross revenue eamed by a telephone 
cooperative or on the sale of electricity by 
an electriC cooperative outside a city or 
organized borough shall be retained by the 
state and deposited Into its general fund. 

AS 43.75.130. REFUND TO LOCAl. 
GOVERNIIENTS. (a) Except as provided in 
(d) of this section, the commissioner of 
revenue shall pay 

(1) to 88ch unified municipality and 10 
each city located in the unorganized 
borough. 50 percant 01 the amount 01 tax 
revenue c:oUected in the municipality from 
taxes levied by this chapter, 

(2) to each city located within a borough, 
25 percant 01 the amount of tax revenue 
collected in the city from taxo. I.vied by 
this chapter, and 

(3) to each borough .. 
(A) 50 percant 01 the amount 01 tax 

revenue collected in the area of the 
borough outside cities from taxes levied by 
this chapter: and 

(B) 2S percent 01 the amount 01 tax 
revenue collected in cities located within 
the borough from taxes levied by this 
chapter. 

(b) For purposes of this section. tax 
revenue collected under AS 43.75.015 from 
a person entitled to a credit under AS 
43.75.032 shall be calculated as if the 
person's tax had been collected without 
applying the credK. 

(c) [R_a/eel. Soc 7 ch 79 SLA 1986J 
(d) Notwithstanding the provisions 01 

(a)(2) and (a)(3)(8) 01 this section. the 
commissioner shaJl pay 

(1) to each city that is located in a 
borough incorpol'8.ted after June 16, 1987 
the following percentages of the tax 

D~pQrrm~lIt of R~v~nu~
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APPcfldicer 

Appendix A • Shared Tu:es aDd Fees Statuleo 

FisI!IrieJ BuIjness TV (Continued) 
revenue collected in the city from taxes 
levied under this chapter. 

(A) 45 p.rcent olth. tax•• collect.d 
during the calendar year after the calendar 
year in which the borough is incorporated; 

(8) 40 p.rc.nt of the tax•• collected 
during the first calendar year after the 
calendar year in which the borough is 
incorporated; 

(C) 35 p.rcent of the t..... collected 
during the second calendar year after the 
calendar year in which the borough is 
incorporated; and 

(D) 30 p.rc.nt of the t..... coll.cted 
during ttl, third calendar year after the 
calendar year jn which the borough in 
incorporated; and 

(2) to each borough that i. incorporat.d 
alter Jun. 16, 1987 the following 
percentages of the tax revenue collected in 
the cities located within the borough from 
taxes levied under this chapter: 

(A) 5 p.rc.nt of the tax•• collected 
during the calendar year in which the 
borough is incorporated; 

(8) 10 p.rcent of the taxes collect.d 
during the first calendar year after the 
ealendar year in which the borough is 
;ncorporat.d~ 

(Cl 15 perc.nt ol.h. t..... collect.d 
during the second calendar year after the 
calendar year in which the borough is 
incorporated; and 

(D) 20 p.rc.nt of lh. t..... collected 
during the third calendar year after the 
calendar year in which the borough is 
incorporated. 

(.) Notwilhslanding the provi.ion. ot (d) 
01 this section. a city may adopt an 
ordinance to transf.r a portion of the funds 
received under (d)(1) of this section to the 
borough in which the city is located. 

(f) In this section, -tax revenue collected­
includes the amount credited against taxes 

und.r AS 43.75.018. 

IS 43.75.137. ADDIT10NAL REFUND. To the 
extent thad appropriation~ ;,re available for 
the purpose, and notwittl~.;.':,nding the 
requirement 01 AS 37.07.')~D(e) that 
approval of the office of rn;;nagement and 
budget is required. an arr".unt equal to SO 
percent of the tax revenu,: that is collected 
under this chapter from h~;'~leries 

businesses and is not sut. Jr:ct 10 division 
with a munidpality under Al:) 43.75.130 
shall be transmitted eacl'"1 kocal year, 
without the approval of tt,': r~ffice of 
management and budget, t~y the 
department to the OepanfMnt of 
Community and Regional Affairs lor 
disbUrsal to eligible munir..lr~alities under AS 
29.60.450. 

Fislrlly I!eIoun:e l.anding Tax 

IS 43.77.l16O. REVENUE SHARING. (a) 
Subject to appropriation.I1I/lhe legislature 
and except as provided ir, ftl) 01 this 
section, the commissioner rJf revenue shall 
pay to each 

(1) unified municipality cmd to each city 
~ . located in the unorganized borough, 50 

, '. percent of the amount oltlix revenue 
collected in the municipality from taxes 
levied under this chapter (m the fishery 
resource landed in the mur.icipality and 
accounted for under AS 4:l77.050(b); 

(2) city located within a borough. 25 
percent 01 the amount ofl:tx revenue 
collected in the city from teaxes levied under 
this chapter on fishery resrJurces landed in 
the city and accounted lor under AS 
43.77.050(b); and 

(3) borough 
(A) 50 percent of the amount of tax 

revenue collected from tar/Js levied under 
this chapter on fishery res(Jurces landed in 
the area of the borough outSide cities and 

D~ptl"",~"" of R~II~""u 
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AppendICes 

Appendix A • Shared Taxes and Fees Statutes 

Fi.hm RHPurce Landing Til (Continved) 
accovnted for under AS 43.n.050(b); and 

(8) 25 percent 01 the amount of tax 
revenue collected from taxiS levied under 
this chapter on fishery resources landed in 
cities located within the bOrough and 
accounted for under AS 43.n.050(b). 

(b) Notwithstanding the provisions 01 
(a)(2) and (a)(3)(8) of this section, and 
subject to appropriation by the legislalure, 
the commissioner shall pay to each 

(1) city that is located in a borough 
incorporated after the effective date of this 
Act (January 1, 1994), the following 
percentages of the tax revenue collected 
from taxeS levied under this chapter on 
fishery resou~es landed in the city and, ­
accounted for under AS 43.n.050(b): 

(A) 45 percent of the tax revenue 
collected during the calendar year after the 
calendar year in which the borough is 
incorporated; 

(8) 40 percent of the tax revenue 
collected during the first calendar year after 
the calendar year in which the borough is 
incorporated; 

(C) 35 percent 01 the tax revenue 
collected during the second calendar year 
after the calendar year in Which the 
borough is incorporated; and 

(0) 30 percent of the tax revenue 
collected during the third calendar year 
after the calendaf year in which the 
borough in inCQq)Orated: and 

(2) borough that is incorporated aher the 
effectMo date ollhis Act (January 1, 1994), 
the renewing percentages 01 the tax 
revenue collected from taxes leVied under 
this chapter on fishery resources landed in 
the cities located w;u,in the borough and 
accounted for under AS 43.77.050(b): 

(A) five percent O!I the tax revenue 
collected dUring the caJendar year in which 
the bOrough is incorporated; 

(B) 10 percent 01 the tax revenue 

COllected during the first calendar year after 
the calendar year in which the borough is 
incorporated; 

(Cl 15 percent of the tax revenue 
collected during the second calendar year 
after the calendar year in which the 
borough is incoq>onded; and 

(0)·20 percent of the tax revenue 
collected during the third calendar year 
after the calendar year in which the 
borough is incorporated. 

(c) Notwithstanding the provisions of (b) 
of this section. a city may adopl an 
ordinance to transfer a portion of the funds 
received under (b)(1) of this section to the 
borough in which the city is located. 

(d) To the extent that appropriations 
are available lor the purpose, and 
notwithstanding the requirement 01 AS 
37.07.08O(e) that approval 01 the office 
01 management and bUdget is required, 
an amount equal to 50 percent 01 the 
tax revenue that is collected unde r this 
chapter and is not subjlicll0 division 
with a municipality under (a) - (c) of 
this section shall be transmitted each 
fiscal year, w~hout the approval 01 the 
office 01 management and budget, by 

..'. 'the department to the Department of 
Community and Regional Affairs for 
disbursal to eligible municipalities under 
AS 29.60.450. 

Te!eq/I9nI Cooj!erItiyI Tv 

AS 10.25.570. REFUND TO LOCAL 
GOVERNIIEIITS. The proceeds of the 
telephone cooperative gross revenue tax 
and the electric cooperative tax. less the 
amount expended by the state in their 
collection, shall be refunded to an 
organized borough or a city 01 any class 
incorporated under state lawI in the 

D~parttit~n.r of R~V~III1~
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This publication was released by the Alaska 
Department of Revenue and produced in 
"fuka at a cost af $4.95 per capy. 11& 
purpose is to provide the public with 
comprehensive infcirri1a'tion and data 
regarding shanod taxes and tees programs 
administered by Income and Excise Audit 
Division. 

The State 0' AIasI<a Oepanment 0' 
Revenue complies wHh Title II of the 
Americans with Oisabihties Act 01 1990. 
This PUblication is available in ahamatiYe 
communication fonnata upon request. 
Please contact the division representative at 
(907) 465-3692 (voic:e) Of (907) 485-3678 
(TOO) to make any n-'rr 
arrangements. . ­




