
 
Linda R. Larson 
Svend Brandt-Erichsen 
Jessica K. Ferrell 
Marten Law PLLC 
1191 Second Avenue, Suite 2200 
Seattle, WA  98101 
Telephone: (206) 292-2600 
Facsimile: (206) 292-2601 
Email: llarson@martenlaw.com 
 svendbe@martenlaw.com 
 jferrell@martenlaw.com 
Attorneys for Plaintiffs 
 
 

UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF ALASKA 

 
STATE OF ALASKA, 

Plaintiffs, 

v. 

JANE LUBCHENCO, et al. 

Defendants. 

 

 

 

Case No.: 3:10-cv-00271-TMB 

ALASKA SEAFOOD COOPERATIVE, et al., 

Plaintiffs, 

v.  

NATIONAL MARINE FISHERIES 
SERVICE; et al. 

Defendants. 

 
 
Case No.: 3:11-cv-00001-TMB 
 
 

FREEZER LONGLINE COALITION, 

Plaintiff, 

v. 

JANE LUBCHENCO, et al.  

Defendants. 

 
 
 
 
Case No. 3:11-cv-00004-TMB 
 

 
 

DECLARATION OF JOHN GAUVIN 
 

Case 3:10-cv-00271-TMB   Document 136    Filed 02/08/12   Page 1 of 8



State of Alaska v. Lubchenco, et al., 
No. 3:10-cv-00271-TMB, and related cases 
Declaration of John Gauvin 

1 
 

 

I, John Gauvin, hereby declare and state as follows: 

1. I am the Fisheries Science Director for Plaintiff Alaska Seafood Cooperative 

(“AKSC”).   I have personal knowledge of the facts herein and if called upon to testify thereon, 

could competently do so. 

2. I have an M.S. in Resource Economics from the University of Rhode Island.   

After completing graduate studies in 1988, I worked in fisheries management as a fishery 

economist for the South Atlantic Fishery Management Council as well as a contractor for the 

National Marine Fisheries Service (“NMFS”), various regional fishery management councils, 

and other government agencies.  I have served as a member of the North Pacific Fishery 

Management Council’s (“NPFMC”) Steller sea lion (“SSL”) mitigation committee since 2003.  

Additionally, since 2001 I have served on the North Pacific Research Board, a research 

institution created by Congress in 1997 to recommend research initiatives in the North Pacific 

Ocean, Bering Sea, and Arctic Ocean to the Secretary of Commerce.  The Board prioritizes, 

funds, and manages ecosystem-wide research in these areas through an annual budget of roughly 

$18 million.   

3. Since 1993, I have been involved in both applied research and the use of science 

in fisheries management in Alaska.  I have worked for various companies and sectors that fish in 

Alaska for species such as pollock, flatfish, mackerel, and cod, including the trawl sector, 

shoreside delivery vessels, and smaller Gulf of Alaska catcher vessels.  This work has included 

partnerships with various scientists and stakeholders to generate solutions to environmental and 

regulatory matters affecting commercial fishing such as bycatch reduction, reduction in 

regulatory and economic discards, and gear modifications to reduce effects on benthic habitat.  

Since 2006, I have developed and managed a small cooperative research program in fisheries for 
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the Marine Conservation Alliance Foundation.  

4. I am familiar with the restrictions on the Atka mackerel and Pacific cod fisheries 

established by the Interim Final Rule (“IFR”) as of January 1, 2011 and have personal 

knowledge of the resulting changes in operations of AKSC and its members that resulted from 

the new restrictions.  As described in more detail below, in my opinion, the IFR has had 

environmental impacts both inside and outside of the areas closed to fishing.   

5. During 2011, AKSC and the Amendment 80 sector have continued to experience 

the changes in fishing operations and locations outlined in the Declaration of Lori Swanson 

(Docket 92).   The IFR closures have resulted in fewer fishing days for the Amendment 80 

sector, and more concentrated fishing effort in the limited fishing grounds that are now open to 

commercial fishing.  The closures have had significant impacts on the operations of and markets 

for both the Atka mackerel and Pacific cod fisheries, with corresponding changed impacts on the 

North Pacific environment that require further analysis.      

6. The IFR closed the western Aleutian Islands to Atka mackerel fishing, changed 

fishing locations in the central Aleutians, and reduced catch in the central Aleutian sub-area to no 

more than 47% of the annual Acceptable Biological Catch (“ABC”) that previously would have 

been available in full.  The now-closed fishing grounds in the central and western Aleutians had 

provided a catch of larger Atka mackerel that are more valuable in Japan and other Asian 

markets.   The areas that are now open under the IFR in the central Aleutians shifted nearly all 

fishing to outside of critical habitat where smaller, less valuable mackerel comprise most of the 

catch.  

7. Aleutian Islands trawl fisheries are highly constrained from finding new fishing 

locations by Essential Fish Habitat (“EFH”) regulations that limit operations to a very small 

Case 3:10-cv-00271-TMB   Document 136    Filed 02/08/12   Page 3 of 8



State of Alaska v. Lubchenco, et al., 
No. 3:10-cv-00271-TMB, and related cases 
Declaration of John Gauvin 

3 
 

 

fraction of the management area.  These EFH regulations are in place to protect seafloor habitat 

from the effects of trawl fishing.  The EFH measures for the Aleutian Islands were developed 

with the objective of preventing fishing from impacting any previously un-fished areas.  The 

ability of the mackerel fisheries to shift to new fishing grounds was therefore preempted by the 

overlap with habitat protection measures and the amount of fishing that now occurs in the area 

remaining open to fishing now exceeds what was expected in the EFH modeling done in 2005 to 

evaluate the effects of fishing on habitat. 

8. The Amendment 80 sector’s operational flexibility in 2012 is even more limited 

than it was in 2011 because the Arctic ice edge is unusually far south this winter.  Amendment 

80 fisheries are generally multi-species fisheries that are subject to multiple layers of potential 

natural and regulatory constraints.  The sector’s operations are dependent on having alternative 

fishing opportunities and locations to move to as conditions change and opportunities emerge in 

response to changing conditions.  For example, in relatively cold winter years where the ice edge 

extends further into the Bering Sea or arrives in the Bering Sea earlier, Amendment 80 fisheries 

benefitted from the diversity in their allowable catch portfolios to shift to fisheries not affected 

by ice.  Aleutian Islands fisheries for cod and mackerel are never affected by the ice edge in the 

winter.  Prior to the IFR, Amendment 80 vessels that depend on Bering Sea flatfish and cod 

would likely have opted to do their mackerel and cod fishing in the Aleutians instead of tying up 

at the dock and waiting for the ice edge to recede.  In 2012, this reduced operational flexibility 

combined with the southern ice edge is beginning to impair flatfish fishing opportunities in the 

Bering Sea.  NMFS did not analyze the potential environmental impacts to areas outside of Area 

542 and 543 resulting from these types of changes in fishing patterns and concentration.   

9. With the implementation of the IFR, additional fishing effort has been targeted on 
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Arrowtooth flounder, and that increased effort is expected to continue.  Prior to the IFR, catches 

of flatfish, including Arrowtooth flounder, have historically been well under the total allowable 

catch limits.  Arrowtooth flounder prey on and compete with both target (e.g. pollock) and non-

target groundfish species (e.g. sculpins, juvenile skates, and halibut).  Increased catch of 

Arrowtooth flounder will alter existing predator/prey relationships.  NMFS normally evaluates 

these potential downstream effects of changes in fisheries with ecosystem models such as 

“Ecopath” and Ecosym” which can be useful in accounting for unanticipated effects and 

complex relationships that are not apparent, but NMFS did not do so in its preparation of the 

2010 Biological Opinion and Environmental Assessment.  These types of relationships need to 

be better understood as part of the consideration of proposed management measures.   

10. The impacts on Pacific cod stocks as a result of the IFR also need to be better 

understood. Pacific cod is distributed widely over the eastern Bering Sea as well as the Aleutian 

Islands.  The cod stock in the Bering Sea/Aleutian Islands is managed as a single unit subject to a 

single Total Allowable Catch (“TAC”) for all gear types.  The commercial fisheries previously 

targeted the larger, older cod that are found in the western Aleutian Islands but can no longer do 

so under the IFR.  Reduced mortality of these larger cod may have impacts on recruitment, year 

classes, size and amount of fish caught elsewhere in the North Pacific.  Since Pacific cod also 

prey on juvenile pollock, Atka mackerel, and other fish, the increased presence of cod in the 

ecosystem will change these predator/prey relationships as well.   Again, a full understanding of 

these impacts will be important in formulating and analyzing alternative management measures. 

11. Areas closed to fishing are also experiencing unknown environmental impacts due 

to decreased removals of Pacific cod and Atka mackerel which likely will change the 

predator/prey relationships from a previously fished ecosystem.  In addition, a new study 
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published by scientists at Oregon State University, a true and correct copy of which is attached 

as Exhibit A, provides new information about shark and orca predation on Steller sea lions that 

should be considered in evaluating ecosystem-wide predator/prey relationships.  An accurate 

understanding of these predator/prey relationships is key to evaluating the environmental impacts 

of the IFR and any alternatives to it.  

12. NMFS used an outdated and overly simplistic single-species modeling approach 

in the 2010 Biological Opinion to analyze the potential effects of curtailing fishing for Atka 

mackerel and Pacific cod in the western Aleutian Islands and the large reduction in fishing in the 

central Aleutians.  These models projected significant increases to those stocks as a result of the 

curtailment of fishing. In contrast, the ecosystem effects sections of NMFS’ 2010 and 2011 

annual stock assessment for Atka mackerel both concluded that: “Declining trends in predator 

abundance could lead to possible decreases in Atka mackerel mortality, while increases in 

predator biomass could potentially increase the mortality.” Exhibit B at 1274; Exhibit C at 1106-

1107.  True and correct copies of the relevant sections of the 2010 and 2011 SAFE reports are 

attached as Exhibits B and C.   According to the SAFE reports and other sources cited therein, 

Pacific cod are responsible for 25% of Atka mackerel “natural mortality,” and predation by cod 

exceeds predation on mackerel by Steller sea lions.  This suggests the closures in the IFR will 

increase predation on mackerel by cod, perhaps resulting in no net gain or even a net reduction in 

Atka mackerel abundance in the closed areas.  The uncertainties associated with the use of a 

single species model instead of a multi-species model are well illustrated in the October 2011 

Independent Scientific Review of the Biological Opinion (2010) of the Fisheries Management 

Plan for the Bering Sea/Aleutian Islands Management Plan.  A true and correct copy of the 

relevant portion of the report is attached as Exhibit D.   
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8�October,�2011� Page�63�
 


The expectations for sea lions comes from assuming that what happened following earlier RPAs 
from prior BiOps concerning the WDPS in the eastern Aleutian Islands and the GOA will be 
repeated with the current RPAs for the western and central Aleutians.  
 
Predicting Responses to RPAs 
 
Two ways of predicting the effects of RPAs on sea lion recovery were investigated in the BiOp: 
 


� a multi-species, scientific approach, and  
� a single-species, empirical approach (our labels).  


 
In the multi-species approach, food webs of known predator-prey relationships, including sea 
lions, were modeled. Randomly selected sets of parameter values represented different versions 
of reality so that simulated results followed a probability distribution. Simulated fisheries were 
restricted, and responses of the species, including sea lions, were directly predicted. Advantages 
of this approach are that it encapsulated what is known of the structure of the food web, and 
directly predicts the response of sea lions to fishery restrictions. The disadvantage is that the 
relative strengths of connections in the food web are not well known despite knowing the form of 
the food web. 
 
Results from multi-species modeling described in the BiOp generally show that restricting 
fisheries does not appreciably increase sea lion biomass. We discussed two such modeling 
efforts in our Chapter 4, one for the Gulf of Alaska (Dorn et al. 2005; NMFS 2006), and the 
other for the western and central Aleutian Islands (Aydin 2010).  Summarizing the results from 
the study on the Gulf of Alaska: 
 


“For Steller sea lions, the model predicts that the cessation of fishing would cause 
Steller sea lions to increase in biomass (50% confidence intervals [sic] is between 2-
10% increase). It is important to note that this effect, similar to that for pollock, is 
also dampened over time.” [BiOp, 253] 


As stated in Chapter 4, reliance on a 50% confidence interval to indicate an “increase” in the 
biomass of sea lions is lamentable, especially since that simulated increase is temporary. The 
convention in statistical analysis is a 1-in-20 chance of error in judgment (� = 0.05), not the 1-in-
2 chance implied with the 50% confidence interval (� = 0.50). In short, no long-term effects 
were predicted in sea lion biomass in the GOA from restrictions on fishing in the two previous 
BiOps. These results indicate that any increases in sea lion biomass in the GOA due to restricting 
fisheries will be short-lived at best. 
 
Results from modeling the western and central Aleutian food web are marginally better, at least 
from closing fisheries on Atka mackerel (Aydin 2010). An expected increase of 6% (our 
interpolations from Figure 4.8) in sea lion biomass was predicted with restrictions on the Atka 
mackerel fishery in the area, but how many years were needed to realize that increase in the 
simulations was not specified. No effect on sea lion biomass was predicted for restricting the 
fisheries for Pacific cod (Figure 4.7). 
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The second approach was to use single-species empirical models to predict the consequences of 
RPAs in the current BiOp instead of multi-species models. The “single-species” part of this 
approach is characterized in the BiOp as: 
 


“It is recognized that the projections reported in Ianelli et al. (2010b) are based on 
single species models, which do not take into account multispecies interactions (e.g., 
predation).” [BiOp,  362] 
 
“… the single-species stock assessment model draws projected recruitment from 
density-independent past recruitment rather than assuming a stock-recruitment 
relationship.” [BiOp, 255] 


 
The “empirical part” of the approach is the inference that similar RPAs in two previous BiOps 
were associated with increases in sea lion biomass in the eastern Aleutian Islands and the GOA 
in the last decade. This approach is not based on science, but is based on experience. The 
inference was explained in a series of bulleted points in [BiOp, 375], the core of which are: 
 


“Overall population trends for non-pups were stable (i.e., trend in abundance was -
0.1%) from 2000-2008 in this sub-region.”(the GOA and the eastern Aleutian Islands) 
[BiOp, 375] 


 
“Overall population trends for pups were increasing (i.e., increase in number of pups 
born between 2001/2002 and 20009 [sic] was 6%) in this sub-region.” [BiOp, 375] 


 
“… For example, if the number of sea lions in the western Aleutian Islands sub-region 
increased by 6.0 percentage points per year by closing the western Aleutian Islands 
sub-region to commercial fishing and if the number of sea lions in the central Aleutian 
Islands sub-region increased by 1.5 percentage points per year by adding additional 
restrictions to commercial groundfish fisheries in the central Aleutian Islands, and if all 
other trends by subregions remained constant through 2018, the resulting rate of 
increase for the entire western DPS of Steller sea lion would be approximately 2.5% 
per year, no two juxtaposed areas would be in significant decline, and no single area 
would have a realized a decline of 50% or more.”[BiOp, 375]


 
These quotes can be distilled down to the phrase “what worked there and then, will work here 
and now” with “what” being fishery restrictions, “there” being the GOA and eastern Aleutian 
Islands, “then” representing the previous decade, and “here” being the western and central 
Aleutian Islands. This empirical link is needed because there is no model for sea lions in the suite 
of independent single-species models.  Such a link is an integral part of the multi-species models. 
 
The rationale given as to why the single-species, empirical approach was chosen over the 
approach based on multi-species models is the uncertainty associated with the latter models: 
 


“Thus, NMFS examined the results of both single-species and multispecies models of 
reduced Atka mackerel and Pacific cod fishing mortality in the Aleutian Islands overall 
and in Area 543. As noted in Van Kirk et al. (2010), the decision of which approach to 
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use depends on the objectives. Trade-offs must be made between the advantage of 
greater biological realism via multispecies information and the disadvantage of 
increased uncertainty due to additional model complexity (Van Kirk et al. 2010). Here 
we note that uncertainties inherent with the assumptions of single-species approaches 
become magnified in multispecies models. Therefore, NMFS believes that given the 
information available, it is premature to add more assumptions to the models predicting 
predator-prey responses and has relied on the results of the single species models to a 
greater extent than the multispecies models in predicting the effects of the RPA.” [BiOp, 
362] 


 
This rationale is flawed. By rejecting food-web models in favor of single-species models, NMFS 
has not reduced uncertainty so much as hidden it.  With this choice of approach, NMFS has 
disregarded the facts that Pacific cod eat Atka mackerel, that fisheries take both species, that 
there is a background of prey for sea lions that is not fished, and that by their own admission: 
 


“Mammal-eating killer whales and/or predation from other sources can have 
considerable impact on SSL populations, particularly when a sub-region is comprised 
of only small numbers of SSLs.”[BiOp, 111] 
 


It is true that food-web models will have more parameters than single-species models and are 
more complex. However, using single-species models in this instance ignores the strongest 
scientific information available—the knowledge that the dynamics of these species are linked.  
Using single-species models as was done in evaluating the effectiveness of RPAs ignores best 
science in favor of methods that have a guaranteed outcome.  The advice in Van Kirk et al. 
(2010) is to pick the simplest model that meets objectives, not just pick the simplest model. 
Single-species modeling of biomass for Atka mackerel and for Pacific cod may be sufficient to 
set a target reference point for groundfish fisheries, but establishing an optimal harvest rate is not 
the objective of a Section 7 consultation.  
 
By using independent, single-species models without a stock-recruit relationship, NMFS 
guaranteed that virtual fish biomass would rise with virtual restrictions. The exact methods used 
in the single-species modeling were not described in Ianelli et al. (2010a), so we do not know the 
exact methods they used. However, the modeling is simple in concept. We therefore constructed 
a single-species model for our review. We selected the simple single-species model Bt+1 = 
(Rt+Bt)SMSF where B is biomass, SM the survival rate from “natural” causes and SF a survival 
rate from fishing. Simulations were independently conducted by randomly and independently 
drawing recruitment (Rt) from a normal probability distribution with mean and SD arbitrarily 
chosen (19, 5).  Serial correlation among recruitments and density-dependent effects were not 
modeled. Other parameters were Bo � 80, SM � 0.9, and SF � 0.9 for ten years, then SF � 1 
thereafter. We found (Figure 6.1) that the arbitrary choice of parameters we used appeared to 
have been fortuitous, in that a beginning and stable biomass increased 120% in the 
demonstration, almost exactly the projected 119% increase of Pacific cod in Area 543 from 
Ianelli et al. (2010b) as reported in the BiOp (see Table 6.1).   
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Figure 6.1.�Demonstration of a single-species biomass model before and after virtual fishing 
ceased. Six trajectories are displayed. Model is described in text. 
 
 
 
The irony here is that use of single-species models in the second approach is moot. The inference 
at the heart of the “empirical” part of this single-species, empirical approach associates fisheries 
with sea lions without the need to reference prey biomass at all.  
 
NMFS is faced with a dilemma in that their own multi-species modeling shows that previous 
restrictions on fisheries from two previous BiOps were inconsequential to sea lion recovery in 
the eastern Aleutian Islands and the Gulf of Alaska. Nominal increases in sea lion biomass were 
not statistically significant in simulations, and then waned with time: 
 


“For Steller sea lions, the model predicts that the cessation of (all) fishing would 
cause Steller sea lions to increase in biomass (50% confidence intervals [sic] is 
between 2-10% increase). It is important to note that this effect, similar to that for 
pollock, is also dampened over time.” [BiOp, 253] 


 
Results from NMFS multi-species models for the Gulf of Alaska and the eastern Aleutian Islands 
are consistent with the only statistical investigation (Calkins 2008) that covers the period after  
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Table 6.3.�Estimated catch rates, estimated biomass, and catch of Pacific 
cod in the western and central Gulf of Alaska (GOA) from 1999 through 
2009. Averages are for the shaded years and are to be compared back to 
statistics for 1999. [From parts of BiOp, Tables 5.5, 5.6] 


 Est. Catch Rates Estimated Biomass Catch 


Year 
Western 


GOA 
Central 
GOA 


Western 
GOA 


Central 
GOA 


Western 
GOA 


Central 
GOA 


1999 17% 17% 140,108 259,755 23,150 45,132 
2000 15% 14% 142,290 235,612 21,867 32,440 


       


2001 10% 13% 144,473 211,469 14,161 27,366 


2002 14% 13% 125,723 189,751 17,177 25,201 


2003 20% 18% 106,974 168,033 21,801 30,675 


2004 20% 21% 110,631 165,950 21,798 34,625 


2005 16% 18% 114,288 163,866 18,078 29,428 


2006 18% 17% 111,120 161,534 20,091 27,612 


2007 18% 20% 107,952 159,202 19,220 32,006 


2008 16% 17% 128,512 214,601 20,973 37,532 


2009 12% 11% 149,072 270,000 17,248 30,151 


       
Average 16% 16% 124,104 194,002 19,241 30,704 


       
 
 
 
 
application of the first set of RPAs (2001). Calkins (2008) found 13 statistically non-significant 
associations, 7 significant positive ones, and 0 significant negative ones between fishing for 
Pacific cod and sea lion numbers (our Chapter 3, Tables 3.1, 3.2). Another interpretation of the 
results in Calkins (2008) is that restrictions in the RPAs for the earlier BiOps were sufficient to 
make fishing an inconsequential source of mortality for Pacific cod, essentially turning the 
fishery into a means of indexing abundance of Pacific cod (and an explanation for significant, 
positive associations). However, a perusal of estimated harvest rates for the eastern Aleutian 
Islands/Gulf of Alaska indicate that harvest rates changed little before and after restrictions in 
2001 (Table 6.3).  If fishing was an inconsequential source of mortality of Pacific cod after 2001, 
then it must have also been an inconsequential source before.  
 


Ex. D, p. 7


Case 3:10-cv-00271-TMB   Document 136-4    Filed 02/08/12   Page 7 of 8







Scientific Review of the Biological Opinion (2010) 
 
 


8�October,�2011� Page�68�
 


Summary
 
NMFS chose to demonstrate the effectiveness of RPAs in the BiOp using single-species 
modeling, rather than the multispecies modeling of Aydin (2010). This choice required NMFS to 
embrace the assumption that restricting fisheries worked in the Gulf of Alaska, and should 
therefore work to the same degree in the western and central Aleutian Islands. Unfortunately, this 
assumption is contrary to results from multi-species modeling for the western and central 
Aleutian Islands, and contrary to multi-species modeling for earlier restrictions in the Gulf of 
Alaska.  Ironically, using this empirical argument makes the results of single-species modeling 
of prey populations reported in the BiOp irrelevant to justifying the effectiveness of RPAs.   The 
correct approach to gauging the effectiveness of RPAs in this BiOp would have been to include 
ecosystem considerations that rely on multi-species, food-web models that directly include sea 
lions. 
 
Evidence presented in the BiOp from multispecies modeling indicates unequivocally that any 
future increase or stabilization in sea lion biomass in the western and central Aleutian Islands 
will not be due to restricting fisheries for Pacific cod.  Multispecies modeling by Aydin (2010)  
predicted no effect on sea lion biomass from lowering harvest rates in Pacific cod fisheries.  
Multispecies modeling to test the efficacy of past RPAs on Pacific cod for the Gulf of Alaska 
and Eastern Aleutian Islands from past BiOps indicate those RPAs to have been ineffective as 
well.  These latter results undercut the proposition central to the empirical argument in the BiOp 
that restricting fisheries worked in the Gulf of Alaska, and are in line with statistical studies 
involving Pacific cod (see our Chapter 3) and scientific evidence we discussed in Chapter 4. 
 
In contrast, some modeling evidence presented in this BiOp indicates that halting fishing for 
Atka mackerel in the western and central Aleutian Islands might cause sea lion biomass to 
increase.  Aydin (2010) predicted a 6% increase (our interpolations from their Figure 4.8) in sea 
lion biomass with a 10% percentage point reduction in the mortality rate for Atka mackerel.   
Because the harvest rate in the Atka mackerel fishery is 8%, the virtual 10 percentage point 
reduction represents closure of the fishery plus an additional two percentage point reduction in 
the mortality rate for this species. Unfortunately certain critical bits of information relative to 
evaluating this finding were not in the BiOp. Most notably, the BiOp does not explain or discuss: 
 


� How would mortality be reduced the two extra percentage points beyond the closure of 
the virtual fishery?  


� How many years are needed to realize virtual increases in sea lion biomass?  
� Will these virtual increases persist? and 
� What would the virtual effect of closing cod and mackerel fisheries be on sea lion 


biomass? 
 
Without providing information to answer such questions, the relevance of these simulations 
cannot be evaluated.  However, this evaluation is probably of marginal value, considering that a 
meta-analysis of statistical studies described in our Chapter 3 showed no negative effects of 
fishing for Atka mackerel in the western and central Aleutian Islands on sea lion demographics 
in at least the last 20 years—or considering scientific evidence is inconsistent with fishery-driven 
nutritional stress affecting sea lions (our Chapter 4).    
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