APPENDIX B7: “West coast groundfish harvest rate policy workshop report”, provided courtesy of
the Pacific Fishery Management Council.

West Coast Groundfish Harvest Rate Policy Workshop
Alaska Fisheries Science Centar, Seattie, Washington: March 20-23, 2000
Sponsored by the Scientific & Statistical Commitiea of
thie Pacific Fishery Managemant Council

Panel rt

Stephen Ralsten (chairman), James R. Bencea, William G. Clark,
Ramaon J. Consar, Thomas Jagielo, and Terancs J. Quinn 1.

Scientific and Managerment Background

Through 1998 the policy of the Pacific Fishery Management Council (PFMC) was to set the Allowable
Biological Catch (ABC) of a stock by applying the fishing mortality rate that produces Maximum Sustainable
Yield (Fys.) to an estimate of exploitable stock blomass. Policies of this kind are lermed constant rate
policies becauss, once the estimate of Fy., is determined, the annual ABC is sirictly proportional to
estimates of exploitable biomass. However, owing to short data series and other technical issues, it
generally has not been possible to directly estimata F., raliably for any stock. Consequantly, during the
19805 and into the early 1990s, one of several common surrcgate or proxy estimates of F., was used (8.4,
Fyq 0r F=M).

Clark {1991} proposad the F,,., harvest rate as a more general and rational surrogate rate. Fag, is the
fishing martality rate that reduces the spawning potential per recruit to 35% of the unfished level. By
reasonably assuming that fecundity is proportional to average welght, it is the rate of fishing thal reduces
the spawning biomass per recruit 1o 35% of what would exist if there were no fishing. Clark showed that this
rate would produce a yield close to MSY for a range of life history parameters and productivity relationships
that were intended to cover the great majority of wall-studied groundfish stocks with long histories of
axploitation {most of which wers Allantic stocks). He also showed that Fys, was very closa 1o both Fy ; and
F=M when the schecdules of recrultment and maturity coincided, and were sensibly higher or lower when they
differed. However, a later paper extended the original analysis to cases with random and serially corralated
recruitment variation (Clark 1993), and concluded that F.., would be a better choice overall than Fy,,. Mace
{1994) also recommended F,.. on the basis of determinisiic calculations. The current scientific consensus
now indicates that Fo,, is an appropriate default harvest rate for stocks with unknown productivity
parameters,

The PFMC adopted F,g,, as its standard surrogate in 1992, and switched to F,,., for Sebastes only in
1997, based principally on the conclusions of Clark (1993) and Mace (1994). In 1888 it then adopted the
so-called “40-107 rule under Amendment 11 to the groundiish FMP. The 40-10 rule represented a departura
fram prior constant rate harvest policies, wherein the targel fishing mortality rate is reduced for stocks whose
biomass is balow 40%: of the estimated unfished biomass (By).

Common Confusion Over Relative Blomass and Relative Biomass per Recruit

In addition to recommending the Fae, strategy, Clark (1991) suggested a more robus! biomass-based
strateqgy that consists of simply maintaining spawning biomass at around 40% of the estimated unfished
level. Parhaps partly because of the shared "40% level, it is often supposed that the Fg,, harvest rate will
reduce spawning biomass 10 40% of unfished biomass, but that is only true for stocks with highly resilient
spawnar-recruit relationships. For less resiliant stocks, Fp., will reduse blomass to a lower level, possibly
much lower, while still providing a yield near MSY. That is possible bacause yield is not very sensitive to
equilibrium biomass over a wide range of biomass lavels, so a yield near MSY can be obtained even when
biomass is well below Byg,. It is this feature of yield curves that makes it possible for a rale like F. 0
perform well in tlerms of yield over a wide range of spawner-recruil productivity curves. For some curves
Fas is well above F. and for some of the curves it is wall below, but in none of the cases considered is
It s0 far above or balow F,.. that yield is much lower than MSY.
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For the most likely sort of groundfish spawner-recruit relationships (i.e., asymptotic curves such as
the Beverton-Holt model), and if other forms of stock compansation are negligible, By, is likely to liein the
range of 25-40% of unfished biomass. Tharefore, even if Fy., was known and was implemented for a stock,
the resulting biomass level would generally be less than 40% of By on average. For some slocks,
recruliment variations alone might then result in biomass levels falling below 25% of the unfished lavel,
which is the ovarfizhed threshold as implamented in Amendment 11 to the groundfish FMP, Thus, fishing
al Fyys, which can be well above (or below) Fysy, can be expacted 1o result in biomass levels that are
occasionally or on average very low for some stocks. Thus, given the new requirement of blomass-based
ovarfished thresholds (Department of Commerce 1998), tha relationship betwaen harvestrates and biomass
levels becomes more crilical.

Declines of Pacific Coast Stocks Fished at Fys e,

Ralston (1998) showed that a number of Pacific coast rockfish stocks declined 1o low levels during
tha last two decades, contributing 1o concerns about the wisdom of the Fy,., policy. His findings, as well as
analyzes conducted by the GMT during the preparation of Amendment 11, led o a series of workshops,
including this latest review. This panel received a number of papers dealing with the productivity of the
stocks in guestion and considered arguments for and against retaining the Fue,/F g, rate (in conjunction with
the 40-10 rule) for all stocks.

We balieve there are at least three possible factors that are responsible for the cbserved declines in
groundlish stocks:

1. Normal operation of the Fuy/Fuy, stralegy.

As explained above, either an Fag, or F g, harvest rate will often lead to blomass levels that are well
below what many people commanly expect, even when the rate is no larger than F... When itis larger,
as will happen for some slocks, resulting biomasses can be very low. The important point is that both Fyg,
and the proxy rate are calculated to achieve a eerlain level of yiald, not biomass. In addition, harvesting at
FassFage, should be viewad as a risk-neutral policy in that, being a compromise intermediate rate, soma
stocks will be over-exploited and some stocks will be under-exploited, with no penalty imposed for over-
exploitation.

2. Higher than intended harvest ratas.

Recant assessments show thal in many cases, actual fishing mortality rates were well above Fyg,.
This can happen in any fishery when quolas are sat on the basis of current biomass estimates, which are
subsequently revised downward in a later assessment.

4. Apparently low productivity of Pacific coast stocks.

The spawner-recruil estimates that have accumulated over the last twenty years on Pacific coast
groundlish stocks indicate very low resilisncy in the spawner-recruit relationships — at or below the lowest
values estimated for well-studied stocks elsewhera in the world (Myers ef al. 1999). It is nol surprising then,
that the estimated productivity of these stocks is in many instances lower than the range of values
considered plausible by Clark {1991} in his derivation of the Fy., strategy.

Because thesa low productivity estimates are so comman amang Pacific coast groundtish stocks, and
s0 uncommon elsewhers, there is some suspicion that thay result from some unrecognized flaw commen
ta all of the Pacific coast groundfish assessmeants. However, with the exception of discards (see Dalow]),
the panel has no reason 1o doubt the accuracy of west coast groundlish slock assessments. The same
methods and models have produced estimates of higher praductivity elsewhara {e.0., in Alaska). For the
time being, therefore, we believe that all of the assessment results should be taken al face value, and that
the Council's harvest strategy should be reconsidered (n light of the apparently low productivity of many of
the slocks.
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The reasen for anomalously low productivity in this region is not certain, but it may well be linked 1o
the climatic regime shift that occurred in the eastern Pacific ocean around 1877-78. Since then, ocean
conditions have been generally more favorable for many Alaskan stocks and have been less favorable for
many Pacific coast stocks. Sometime in the future conditions on the west coast are likely to change again.
Siill, there is no assurance that this will ocour in the near future and so, in the inferim, the PFMC should
manage groundfish stocks according to their current productive capacity.

The panel reviewed results presented by Williams (see Appendix A}, which suggest that discards of
small fish could contribute to the perception of low groundfish productivity. To thea axtant that this occurs,
its effect is to reduce apparent recruitments and therefore to make ground-fish stocks appear 1o be less
reciliont. This scenario depends on: (1) an increasing exploitation rate over time and (2) substantial
unaccounted for discarding of the smallest fish captured. While groundfish exploitation rates have certainly
risen, and substantial unaccounted for discards of small fish is likely in some fisherias, discards are
generally not documented for these stock and cannot be quantified at present. Clearly more ressarch on
this issue is desirable and, in general,

the panel stresses thal a full accounting of total calch is necessary for the PFMC to adequately manage any
af the resources under its authority.

Panel Recommendations for Default Groundfish Harvest Rates

The panel reviewed the information presented by each presenter (see Appendix A), as well as other
recently published material (o.g., Myers et ai. 1998). Of particular importance were fhe works of Brodziak,
Dasn, MacCall, and Parrish because each of these studies broadly re-analyzed the information presented
in historical PFMC stock assassmants in an attempt to estimate F,,., for each stock and their Fy, equivalents
(i.e., the spawning potential per recuit fishing mortality rate). Significantly, each of these studies indicated
that in many instances groundfish productivity, as estimated from the results of stock assessments, is
imsufficient fo support harvests at the F..., or even F,., rates.

With respect to the rockfishes { Sebastes spp.) he panel found the work of Do lo be very compelling.
His results showed that, when he genus is examined as a whole through the use of meta-analysis, wesl
coast rocklish slocks (exclusive of Pacific ocean perch) have Fy., rates that range betwsen F,., - Fy,., for
risk-neutral models, assuming aither the Beverton-Holt or Ricker models with lognormal or gamma errors
{four cases). However, gamma error madals (it the data more poorly than models with a lognommal error
sfructure and, &8s a consequence, the panel suppored the use of Dorn's lognormal analysis only. For that
subset of cases, the estimated Fe, rates ranged F g, — Fgp over the two recruitment models. The panel
then adopted F.y, as a midpoint, risk-neutral, proxy for rockfish Fug,. In addifion, the panel recommends
including the thomeyheads (genus Sebastolobus) with the rockfish in the setting of default harvest rate
proxies.

The panel discussed resulls for Pacific whiting and concluded that the information bass for that
species was the best available for any west coast groundiish. Harvests are currantly delermined using the
40-10 policy in association with a fishing mortality rate equal to Fyy.. This rate is based on a separate and
distinct meta-analysis of worldwide Meruceius productivity that was conducted as part of the last stock
assessment (Dom ef &l 1988) and seems appropriate as a risk-neutral harvest policy. Consequently, the
panel does not recommend any changeas in harves! rate for Pacific whiting.

For flatfishes (including Dover sole), the panel concluded that resiliency is typically highar than in other
taxa (e.g., Brodziak et al. 1997, Mace and Sissenwing 1993, Myers et al 1933). As a consequenca, the
panel recommends using a default rate of F,,, for all flatish species in the groundlish FMP. This rate is
consistant with the general findings of Clark (1993) and Mace (1994).

For all other species in the groundlish FMP (including sablefish and lingcod) the panel recommends
an intermediate harvest rate o F,. This intermediate rate was selected as a sensible risk-neuiral
alternative that would afford increased protection to all the remaining groundfish stocks. However, the lavel
of certainly in selting this default rate is very low. Consequently, the panal makes two recommendations
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with respect to the estimation of groundfish productivity, ..,

{1)  Assassmaent authors are encouraged to evaluate the resiliency of the specific stocks they model,
When such analysis produces scientifically credible estimates of productivity, the analyst s
encouraged to present those findings as part of their stock assessmenl.  Howaver, any
productivity analysis should always include a measure of the uncartainty in the point estimates
of management relarence points (e.9., Fugy, Bysy, and By).

(2] A proper consideration of risk is essential in the setting of optimum yields for west coast
groundfish stocks. Utilizatlon of a risk-neutral harvest rate proxy (8.9, Fy. for Sebastes and
Sebastolobus) implies that some stocks within the group are quite likely to be over-exploited.
Similarly, calcuiation of an ABC using an unbiased stock-specific point estimate of Fq, will result
in overfishing if the estimate is, by chance, too high. It is the PFMC's responsibility to account for
these risks of overfishing through the use of a precautionary approach in the establishment of
optimum yields. Inaddition, the NMFS Guidelines specify that status determination criteria must
specily a maximum fishing mortality rate thrashold that is less than or equal to Fug, (Depariment
of Commerce 1998). While this issue is not spacilically addressed in this repor, the choica of the
threshold should depend on the level of uncertainty associated with the estimate of Fye, orils

proxy.

In summary, panel racommendations with respect to risk-neutral default harvest rate Fyg, proxies for
west coast groundlish are:

Pacific whiting Fas
Sohastas & Sebastolobus Fape,
Flatfish Faom
Other groundfish Foygn

Due to & lack of detailed life history and stock status information, it will not be possible fo implement
these recommendations for many stocks. In particular, the “remaining rockfish” management unit (PFMC
1999) includes a number of spacies for which the ABC has been sef using the F=M harvest rate proxy
(Rogers et al. 1996). Currently, the optimum yield (OY) of those species is reduced by 25% as a
“precautionary adjustment” (PFMC 1999), amounting to an F=0.75M policy. The parel discussed the
remaining rockfish category in light of results presented in MacCall's production model analysis (Appendix
A), which indicated that 0.40M may be a better proxy for an optimal exploitation rate. Howsever, due to the
review panel's unwillingness to fully endorse production modeling as a viable means of estimating
groundiish productivity {see below), the panel recommended that the PFMC establish F=0.75M as the
default, risk-neutral policy for the remaining rockfish management category. This determination was
consistent with results presented for Pacific ocean parch, for which Fyg,=0.80M. Even so, concem was
expressed within the panel that a more conservative harvest rate might be warranted, such as that used by
the North Pacific Fishery Managament Council, whichin similar swept-area applications assumes that g=1.0.
In either case, given the high degree of uncertainty underlying the technical basis of this recornmendation,
and the real possibility that MacCall's findings are accurate, precautionary adjustments in setting the O% of
the ramaining rockfish are recommeanded.

The paneal discussed the hardship to the fishing industry that the immediate application of these new,
maore rastrictive, rates will causa. Tha Mational Standard Guidelines for implementa-tion of the Magnuson-
Stevens Act specify (Department of Commerce 1998): “Owverfishing ocours whanever a stock of stock
complex is subjected 1o a rate or level of fishing martality that jeopardizes the capacity of & stock or Siock
complex to produce MSY on a continuing basis." The PFMC may, therefore, wish to conzgider the propriety
and legality of & shor-term phase-in of these new rates to amalioraie the immediate impact o the groundfish
industry.

Surplus Production Models

During the workshop, methods considering an examination of the relationship between surplus
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production and stock biomass were discussed as potential alternatives to methods based on stock-recruill
madels for determining appropriate exploitation rates. The panel generally agreed that an examination of
estimates of surplus production and their relationship with estimatas of biomass or other variables is useful.
However, the panel does not endorse the general replacement of a stock-recruitment based approach at
this time, nor the requirement of using a biomass-based surplus production model as one approach for
astimating MSY, Fysy and Bye, for all assessed stocks. The panel concluded that this is an area that could
bensfit from additional research.

There were three presentations dealing with biomass-based production modeal approaches on tha
agenda (Jacobson et &/, MacGall, and Parrish; see Appendix A). The fundamental premise of these
approaches was 1o use the cutput from a detailed age-structured model as an accurata representation of
exploitable stock biomass (i.e., assume g = 1.0) and to estimate the relationship between calches and
changes in biomass to determine production. Most of the panel concluded that this kind of approach has
potential application when applied to estimates generaled from age-structured or delay-difference
asgessments. This is possible because absolute stock biomass estimatas are generally available from the
assessment models and, by definition, estimated surplus production can be calculated from the time series
of catch and estimated biomass. The disadvantage of this approach, however, is that the various biological
processes underlying stock compensation are notdirestly addressed, whereas in age-structured approaches
these processes can be treated explicithy, Whether surplus production is estimated internally within the
madel (e.q., Jacobson af al) or externally after the fact (MacCall, Parrish), is an issue deserving of more
studly (see also results from lanelli).

Although the full panel saw benefits to explicit consideration of biomass production implied by
assessments, some panelists expressad significant reservations regarding the use of production models
to determing Fs, and related quantities. These reservations were largely based on the view that this
spproach discards important information contained in the original age-structured model results.  For
examplo, age-structure can influence production because young fish generally have higher weight-specific
growth rates than older fish. As a result, the same biomass can lead (o different levels of production,
depanding upan the age composition of the population. Likewise, changes in selactivity over time will
change the amount of surplus production at a given biomass. Although such variation in surplus production
could be dealt with as correlated pracess arror (Jacobson et al) this converts varlation explained by the age-
structured model into additional error. Inany event, age-struciured analyses can provide specitic information
on the nature of compensation (e.g., in individual growth, maturation, or recruitment}, which is not possible
from an examination of the aggregate surplus production-biomass relationship alone.

Other panelists argued that estimates of F., from surplus production models might be more robust than
those that depend upen solely on stock-recruitment relationships. The idea here is that (1) error in
assessment model estimates of biomass may cancel-out because production estimates invelve differencing
muodel biomass estimates, and (2) potentially biased estimates of recruitment (e.g., discards of small lish)
play & less critical role in the analysis. Simulations presented by MacCall at the second Groundiish
Productivity Werkshop in Monierey, CA suggesled this was the case. However, givan the faw number of
replicate simulations and the limited suite of scenarios In that paper, the panel did nol view this work as
definitive.

Estimation of B, B, and Related Problems

Although variable rate biomass-based harves! policies were not the primary focus of the warkshep, the
newly implemanted 40-10 harvest policy was, nonatheless, the subject of much discussion. While in
practice It is possinle to consider Fyg, proxies in isolation from blomass targets and thresholds, in principle
these two subjocts are inextricably linked,

The main concemn about the 40-10 harvest palicy (s that it involves the calculation of two biomass
reference points, i.e., the virgin biomass that would exist in the absence of fishing (B,) and the exploied
biomass that is 40% of that pristing level (B,,.). Wilhin the PFMC, it appears that parameter B, is usuaily
obtained from a stock assessment model and estimates of what biomass may have been in the far past.

48™ SAW Assessment Report 429 Ocean quahog; Appendix B7



A number of problems are likely to occur in the estimation of this parameter. Firel, its estimated value
may be far larger than any historical observed biomass due to vagaries of parameter estimation and the age
composition of the population at the start of the data series (e.q., Pacific ocean perch; see lanelliin Appendix
A). In some cases, it may be justifiable 1o constrain the value of B, to be near the historical maximum or
some other value, as long as a clear rationale is provided and the sensitivity of the constraint is examined.

A second problem is that modals ara fraquently configured to assume that the age composition is at
equilibrium at the start of the modeled period. If this assumption fails, then the estimale of parameter B, may
be biased. Third, thera is no guarantes that under any fishing mortality regime, including zero fishing, that
the population will rebuild to this level. The reason for this is that the amount of recruitment needed to
produce historical levels of spawning biomass may not oceur in the future, Given that many West Coast
stocks have baen on a “ona-way irip” downward, a sensible harvest policy would first reverse tha decline,
and then rebuild 1o & level that could be expected based on current and expectad future conditions. Once
that level of rebuilding is accomplished, it may then be possible to rebuild toward a level consistent with
historical patterns. '

Therefore, some alternatives for calculating B, that look toward the future instead of the past should
probably be considered. Two clear alternatives involve determining: (1) whether a spawner-recrult modal
is used to project the papulation forward and (2) if nat, what exact values of the recruitment lime series are
to be used in forecasting future biomass. If & spawner-recruit model is used, then it should be possitle to
determing pristine biomass and B, as reference poinis automatically. These points can then be
implemented in the harvest policy, as is done by the North Pacific Fishery Management Council. However,
it is often quite difficult to assert that a reliable spawner-recruit relationship is known, so typically such a
relaticnship would not be invoked. Neverthelass, itis often wise to provide for reduced recruitment at low
spawning biomass levels, particularly if the stock has been fished down to a point where recruitment is
halleved to have been impacted. Some recent modeling efforts with ADME and Bayesian considerations
{e.g., Pacific hake) lend hope to better determining MSY parametars.

If a spawner-recruit relationship is not used, then a projaction of future unfished equilibrium bismass can
be made by multiplying contemporary racruitment values by the corresponding spawner biomass par racruit
{SPR) function. For example, the average recruitmant over the time series might be used with an SPR
function at a fishing mortality of 0 to arrive at the expected equilibrium unfished biomass in the future, o be
used as B, From this information By, could ba obtained. This type of approach is especially appropriate
il It is known there has been a change in stock productivily. A caveal to doing this, however, is that it can
be very difficult to detect a change in productivity, so the rationale for restricting the tme period must be
carafully considared.

Whichever approach is used, i1 should be documented carefully and properly justified. The same
methodology should be used for all biomass reference points and it should be clearly stated whether a
refarence point is based on SPR calculations that are fully independent of spawning biemass, or whather
recruitments have been adjusted downward by a spawner-recruit relationship, We think justification for the
calculation of biomass reference points should address consistency batween the assumptions used in their
darivation and those undearlying F, .., estimates or proxies.

We note that another type of caleulation is required by the NMFS overfishing guidelines, which could
lead to further confusion, Namely, a threshold level that provides for a 10-year rebuilding to a larget level
sueh as By, must be found (Department of Commerce 1998). This level s also a function of the
recruitment series used and depends on whether a spawner-recruit relation exists. Consequently, for
consistency the same procass that is used for determining other refarence points should be used here. The
PFMC has apparently been allowed to use By, for this threshold, but it is unclear how rebuilding plans,
which are tiggered when biomass drops below this value, will interface with the 40-10 rule, which in itsel,
is an automatic rebuilding plan. Other Councils are currently experiancing this confusion as well, 5o
hopefully there will be more llexibility and clarity in the NMFS overfishing guidelines in the future.
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