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EXECUTIVE SUMMARY

In 2015, the Port Moller Test Fishery (PTMF) operated from 10 June to 10 July to provide
an advance indication of the run strength of sockeye salmon returning to Bristol Bay and its
fishing districts. In season, daily catch summaries and the updated Replacement Index were
distributed to interested stakeholders on the same evening as catches were reported from the
sampling vessel. Interpretations of these catches were distributed throughout the season as
meaning new information developed. Estimates of genetic stock composition and age
composition were forwarded to the stakeholder group soon after receipt from the Alaska
Department of Fish and Game.

Net soak times were shortened in 2015, from a mean fishing time (MFT) of about 60
minutes in prior years to 25 minutes in 2015 (MFT accounts for deployment and retrieval
processes). The shorter sets 2015 allowed two sets per station on many days, and allowed an
additional, sixth, station to be fished on some days. Longer sets would improve precision
only if catches varied substantially between double sets at a given station. The two 25-
minute sets yielded remarkably similar results throughout the season. The average of the
two sets was used to formulate the daily Replacement Index in 2015, but using only one set
per station would have produced similar results. Moving to shorter sets reduced the potential
for gillnet saturation, and afforded the potential to save sufficient time at each station to
possibly sample an additional station.

Changes in the fish-per-index (FPI) through the season at Port Moller hindered the
estimation of travel time (TT) and affected forecasts of run magnitude. During the
postseason analysis for 2015, we discovered that inseason changes in FPI for the aggregate
run were highly correlated with a ratio of station catches—(CPUEg,, + CPUEgn4)/
CPUEge. Allowing FPI to adjust with this ratio provided a convincing model fit and
estimated TT to be about 9 days for all districts. If we had used this descriptor to adjust FPI
inseason, our forecasts on July 3 and July 10 would have been 46 million and 49 million
fish, respectively. This technique seems to work for district-specific forecasts as well. The
reasons why FPI changes inseason continue to be an area of research, and we believe that
catch patterns across the stations holds promise for future analyses.

The lateness of the 2015 run hindered forecasting based on the PMTF data, especially so for
Interpretation #6, which was based on information at Port Moller through July 2. At that
point, Port Moller catches appeared to be declining as per usual by this date. We projected
the Replacement Index for the remainder of the season, based on the incorrect interpretation
that Port Moller catches had peaked around June 25, three days early. Given this scenario,
we estimated the run to be one day early and forecasted the total run to be about 30 million
fish; indeed, the inshore run to Bristol Bay developed about as predicted through July 10.
However, in the days that followed July 2, run strength at Port Moller increased instead of
declined, which made the July 2 total run forecast largely obsolete. Although we did offer a
caveat in Interpretation #6 regarding our projection of remaining Replacement Index values,
2015 is a prime example of how late runs with a late mode (peak) at Port Moller can mislead
interpretation. This also suggests that we should plan for the test fishery to run through July
12 and only discontinue it beforehand if the run has clearly begun to decline over several
days.
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To be useful for inseason forecasting, stock compositions estimated in the PMTF must be
reasonably representative of the Bristol Bay run. Compositions at the PMTF were estimated
with genetic samples from the PMTF, and from the inshore run to Bristol Bay fishing
districts lagged backwards to the PMTF. In 2015, stock compositions in the PMTF generally
matched up with actual stock compositions observed later in the Bristol Bay fishing
districts.

Likewise, age composition in the PMTF must be reasonably representative of the Bristol
Bay run to be useful for inseason forecasting. In 2015, proportions of age 1.2 and 2.3 fish in
the PMTF were representative of age compositions observed in the Bristol Bay fishing
districts by June 20. Ages 1.3 and 2.2, by contrast, were less representative until later in the
season.

For 2015 the historical relationship between run timing at Port Moller and the inshore
Bristol Bay run deviated from the average trend line, but was within the range of observed
variability. The average date-of-return estimate for Port Moller was about 2.5 days late
(June 28 is the average for 1988-2015), which should have put the inshore run about 1-2
days late (July 6-7). Instead, the average return date for the inshore run to all Bristol Bay
districts combined was about 4 days late (July 9).

Better predictions of the tail of late runs will only come with running the PMTF through July
12; operational plans (and budgets) should reflect this.

Recommendations for 2016:

The consistency between paired sets during 2015 suggest that only one set per station may be
required. The extra time saved could be used to add Station 12 to the routine sampling
schedule.

If managers and industry value late-season information, plan and budget the PMTF boat
through July 12 and discontinue the project when it is clear that there is not a late and large
tail to the run.

Currently, genetics samples are selected in proportion to catches across stations generally
combining two consecutive days. While this reporting scheme could be continued, grouping
days based on catch patterns across stations may help to stratify days to more accurately
capture seasonal changes in stock composition. Assuming most of the costs occur during
sample analysis, rerunning alternate combinations of the analyzed samples for new mixture
estimates by station should require little if any additional funding.

We will continue research and development of the Daily Projection Model. Anticipated
improvements include more representative district-specific PMTF indices and better
interpolations for missed fishing days due to weather. Changes to the index across the fishing
transect throughout the season are being investigated to explain fluctuations in the FPI
parameter.
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INTRODUCTION

The Port Moller Test Fishery (PMTF) has been conducted since 1967 with gillnets set at stations
offshore from Port Moller, Alaska (Figure 1; Randall 1977; Eggers and Fried 1984). Historically,
the primary goal has been to predict run strength of sockeye salmon (Oncorhynchus nerka)
returning to natal streams in Bristol Bay approximately one week prior to their arrival in the
various terminal commercial fishing districts. The PMTF now operates from around June 10
through July 10 each year and is the first check on preseason sockeye salmon forecasts. Results
from the PMTF give Bristol Bay processors, fishermen, and the Alaska Department of Fish and
Game (ADF&GQG) time to respond to suspected departures from these forecasts (Helton 1991).
Fishermen use this information when deciding which districts to fish. Though the information
from the PMTF is not the primary decision support upon which the fishery is prosecuted and
managed, it plays an important role as managers use it to help gauge overall and stock-specific
run strength.

This report describes the project’s objectives, how the test fishery works, the results from 2015,
and our recommendations for 2016 research and reporting. In the Appendices, we also compile
major results and daily updates provided to processors, fishermen, managers, and the public
during the 2015 season. Daily catch updates and interpretations in 2015 varied with the
development of the salmon run, but typically summarized catches by station, mean body length,
water temperature, and fishing conditions by date (Appendix A). Also appended are reports
issued periodically by ADF&G throughout the season summarizing stock compositions
(Appendix B) and age compositions (Appendix C) of the Port Moller catches, as well as daily
run summaries of inshore catch and escapement to each fishing district (Appendix D).

OBJECTIVES

The 2015 Port Moller test fishing project was managed and staffed by the Bristol Bay Science
and Research Institute (BBSRI) to achieve three main objectives:

1. Collect and report a variety of data useful for forecasting various descriptors of the run.

2. Inform stakeholder decisions by analyzing and interpreting these data to provide forecasts
in a timely manner.

3. Continue research that improves our ability to achieve Objectives 1 and 2. In 2015,
research consisted of the following:

a. Consideration of new techniques to form district-specific catch indices at the
PMTF.

b. Investigation of descriptors that explain inseason changes to the fish-per-index
parameter.

The five pertinent descriptors of the run are as follows: (1) magnitude, (2) timing, (3) entry
pattern, (4) stock composition, and (5) age composition. Run magnitude, stock, and age
compositions are self-explanatory. Run timing is defined as how many days early or late the
average day of return is compared to the historical average. Entry pattern refers to the shape of
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the distribution of the daily inshore run (defined as the harvest plus escapement in Bristol Bay
fishing districts) over time. The spatial resolution of these descriptors can be district specific or
aggregated to represent the bay wide run. Furthermore, forecasts of these descriptors can be
proximate (i.e., over the next several days, the range of which is determined by the TT estimate)
or the remainder of the season (i.e., yearend). Yearend district specific forecasts are the most
useful to stakeholders.

The data informing us about these descriptors vary with respect to the timing of their reliability
in season. In chronological order they are as follows: (1) age composition, (2) stock composition,
and (3) catch indices. Initial age and stock compositions are typically released by ADF&G after
the 6™ sampling trip at the PMTF (around June 21) and provide the first proximate forecasts of
these descriptors. Districts differ as to when their catch indices become quasi-reliable for
proximate forecasting of run magnitude. The Egegik and Nushagak-Wood Districts have the
earliest run timing and begin to exhibit a more reliable relationship between PMTF catches and
the inshore run around 25 June. The Naknek-Kvichak District follows a few days later (June 27-
30); magnitude for the Ugashik District can begin to be forecasted around July 4. Yearend
forecasts for all these descriptors, as well as run timing are not available until catches at the
PMTF have peaked and then declined. The decline is necessary to know when the peak has
occurred, after which the tail of the run can often be projected to forecast the remaining inshore
run. However, changes in the district specific estimates of FPI after about June 30 often
obfuscate yearend forecasts.

STUDY AREA

Most Bristol Bay sockeye salmon reach the fishing districts between the end of June and the
middle of July, with the peak in the fishery occurring on or around July 5. Sockeye salmon travel
time from Port Moller to the Bristol Bay fishery usually takes about one week, so the PMTF has
generally begun on June 10 or 11. Drift gillnets are set at stations located along a transect from
Port Moller to Cape Newenham (Figure 1). Stations are 5 miles apart, with Station 1 being 30
miles offshore from Port Moller and Station 12 being 85 miles offshore. Prior to 1987, odd
stations were fished on the outgoing trip, the vessel anchored overnight, and even stations were
fished on the return trip (Eggers and Fried 1984). Beginning in 1987, only even stations were
fished (Stations 2—8 and occasionally Station 10) during both the outbound and inbound trips. In
1999, fishing at Station 10 was resumed in response to the belief that the bulk of the run may
have been further out, and in 2000 fishing occurred as far out as Station 14 (95 miles offshore;
Flynn and Hilborn 2004). Usually, a maximum of five stations are fished: either Stations 2—10 or
Stations 4—12, depending on the previous day’s offshore distribution.

METHODS

Net Description

Historically (1987-2010), the PMTF net consisted of four 50-fathom shackles (1,200 ft) of
multistrand monofilament dyed dark green (Momoi Shade 9), 60 meshes deep (approximately 20
ft), with 13.0 cm (5% in) stretched mesh, and hung to a 2.1 to 1 ratio. This net (the “Traditional
Net”) selects for ocean age-3 fish more than it does for ocean age-2 fish (hereafter, all fish ages
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are assumed to be ocean ages unless otherwise stated). Age-3 fish are typically about 6 cm larger
than age-2 fish, which affects their susceptibility to being caught in a given mesh size. This bias
causes the test fishing index to change as a function of the relative abundances for each of the
age classes comprising a given year’s run. Further, it causes bias in the age composition forecasts
and possibly to the stock composition estimates given that stocks differ in size structure.

Based on the results from a selectivity study (2009-2011), we developed a new, less selective net
(the Replacement Net) consisting of alternating shackles of 5% in mesh and 4’2 in (11.4 cm)
mesh. The idea was to equalize the selectivity across the four major age groups of Bristol Bay
sockeye salmon (ages 1.2, 2.2, 1.3, and 2.3). Although the data collected with this net allowed
for the estimation of selectivity models that can correct for residual selectivity left in the
Replacement Net, we discovered that most of the selectivity across the combined raw catch was
already removed. That is, 472 in mesh selected for ocean age-2 fish by the same relative degree to
which the 5% in mesh selected more for ocean age-3 fish. As a result, these biases cancel each
other when catches from both meshes are pooled, rendering the estimate of age composition
fairly accurate of what is passing by the test fishery. Residual selectivity was found to be
nominal, so our selectivity model was not used and age composition forecasts were based only
on raw catches pooled across both meshes from the Replacement Net. Since the start of the 2011
season, the Replacement Net has been the only net used in the PMTF.

Fish Sampling Protocol

Fish capture

Prior to 2015, set duration was targeted at 60 min. In 2012, we recommended testing for gillnet
saturation by setting for a shorter length of time (20-30 min instead of 60 min). As first
mentioned in 2012’s final report, we suspected gillnet saturation may inhibit the correlation
between the magnitude of the PMTF catches and inshore catch and escapement. If a gillnet
fished for about one hour is saturating (reducing fishing efficiency), then perhaps reducing the
soak time would help correct this bias and better index larger pushes of fish. Varying soak time
to deal with gillnet saturation has precedence in the literature and has allowed for corrective
models (e.g., Minns and Hurley 1988; Hansen et al. 1998; Rotherham et al. 2006).

In 2013 and 2014, we tested this hypothesis by setting the net for 20 minutes at the same station
immediately following the routine 60-minute set. Based on these results, set duration was
targeted at 25 min during 2015. The extra time saved from switching to shorter sets allowed
double sets at many of the stations on a given day. On such occasions, the boat moved 5 minutes
west of the station being replicated before resetting.

Drift gillnet sets lasted for an average of 26 min, and deployment was perpendicular to the
migratory path of the salmon on the north-south axis (Helton 1991). The vessel traveled on a
course of 340° for out-going sets and a course of 160° on incoming sets. These bearings oriented
the net roughly parallel to the transect bearing (designed to be perpendicular to the predominant
migration trajectory of the sockeye salmon), which was on a line between Port Moller and the tip
of Cape Newenham. Typically, two to three minutes were needed to deploy the full net. After
setting the net, the vessel moved as far away as possible from the net while maintaining visual
contact. This distance varied with conditions and was sometimes restricted to a few hundred
meters during times of fog to 500 or more meters in good visibility and low sea states. To
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standardize effort among years, skippers, and vessels, no attempt was made to hook or run the
net to try and increase catch.

Time was recorded when the trailing buoy was deployed, when the net was fully set, when
retrieval began, and when the net was fully in. Catches were converted to catch-per-unit-effort
(CPUE; fish per 200 fathom hours) to adjust for small differences in fishing times among sets
(larger catches take longer to pick and cause the net to fish longer). Mean fishing time (MFT) in
minutes for each set was calculated as:

(FO—-S0)+(FI-SI)

MFT = SI — FO + (1)
Where, SO=time of day the gillnet first entered water, FO=time the gillnet was fully deployed,
Sl=time the gillnet retrieval began, and FI=time the gillnet retrieval was completed. CPUE was
then catch divided by MFT and multiplied by 60 to provide fish per 200 fathom-hours. Fish were
identified to species and enumerated. Sockeye salmon were sexed, measured for length (mid eye
fork length—MEFL), and sampled for age by placing one scale per fish on a scale card.

Age and stock composition

Fish were sampled for age and stock composition analysis on the test fishery vessel’s deck
immediately following each fishing event at each station.

For stock composition analysis, tissue samples were collected from sockeye salmon by clipping
the axillary process of the pelvic fin. Tissues were placed into individually-coded trays,
preserved with ethanol, and offloaded at the end of each sampling trip for shipment to Anchorage
and genetic analysis at ADF&G’s Gene Conservation Laboratory (GCL). Thus, stock
composition estimates from PMTF samples are usually made three to five days after sample
collection. Appendix B shows the 2015 stock composition estimates reported by ADF&G.

For age composition analysis, scales were removed from all sockeye salmon captured, whenever
possible. This sampling goal was routinely achieved, but occasionally was not attainable because
of weather, gear problems, or exceptionally large catches. In such cases, the catch was sub-

sampled as randomly and as extensively as was consistent with crew safety and time constraints.

Sockeye salmon scales were aged according to European notation (Koo 1962). Thus, numerals
preceding the decimal refer to the number of freshwater annuli and numerals following the
decimal refer to the number of marine annuli. Total age from time of egg deposition is the sum
of these two numbers plus one to account for incubation time. Age estimations were made by
ADF&G personnel in King Salmon using acetate impressions of scales under low (10x)
magnification using a microfiche reader. The 2015 age composition estimates reported by
ADF&G are included in Appendix C.

Formulating the Replacement Index

Beginning in 1985, the daily Traditional Index (Tli) was standardized to the sum of CPUE (note
that Traditional Index CPUE=fish per 100 fathom hours) for Stations 2, 4, 6, and 8 (Rogers et al.
1989, Helton 1991).
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Tl =1 + Iy + 1g; +1g; ()

where, l2i-18i = station and date (i) specific CPUEs (catch per 100 fathoms). Missing station
points were interpolated by averaging the station specific daily indices from the two days prior to
and the two days after the missing station point(s). In 1995, CPUE was highest at Station 8
causing suspicion that a substantial proportion of the run was further offshore (Flynn and Hilborn
2004). As a consequence, the Traditional Index was altered to:

Tli = 08(121 + I4-i + I6i + IBi) (3)

in 1996, which gives double weight to Station 8 to account for fish passage further offshore.
There was concern about causing confusion among laypersons because the magnitude of the Tli
values would change from what had been released in previous years (1985-1995). To minimize
this degree of change, the scalar 0.8 was used to reduce Tli and render the output from Equation 3
more congruous with Equation 2. In 2015, missing station-date specific values were interpolated
by generating normal curves (predictive models) fit across stations (one curve) and through dates
(the second curve) as per Flynn and Hilborn (2004).

In 2015 we used the daily abundance index formulated in 2011 (the Replacement Index, Rli)
which was the average CPUE (catch per 200 fathom hours) across five stations from the entire
Replacement Net (4% in and 5% in mesh combined) on a given day. We found this index easier
to interpret and explain, while keeping the same statistical properties of the sum, which is what
the Traditional Index is based on. The Replacement Index uses one more station than Tliand
does not give double weight to Station 8. This extra station, and lower sensitivity of the index to
Station 8, helps reduce random fluctuation from day to day and station-to-station and allow the
index to better track abundance through time. The five stations comprising the Replacement
Index shift across the transect depending on the offshore distribution.

To make catch and CPUE from the net used in 2011-2015 (the Replacement Net) comparable to
historical data (the Traditional Index), we had to remove the portions of the catch that came from
the 4’2 in mesh (because this mesh was not used in the Traditional Net). Thus, only catches from
the 5% in mesh shackles (two shackles) have been used in Equation 3 starting in 2011. Catches
were multiplied by 2 to make the effort correspond with previous years when catches came from
the Traditional Net (four shackles of 5% in mesh).

Forecasting Based on the PMTF

Forecasts of age and stock composition, as well as run timing for the inshore run, were simply
assumed to be equal to estimates observed at the PMTF through the most recent date.
Forecasting run magnitude was more complicated. At the end of the 2011 PMTF project, we
began developing a model to forecast the total run magnitude based on inseason catches only.
This Daily Projection Model was based on an approach that differs from the historical
forecasting method applied to Port Moller data in that it only uses information collected this
season and not the historical relationship between cumulative indexes and resulting total runs
from previous years. The Daily Projection Model estimated the run abundance for each district
by estimating and applying the parameters of the travel time of fish from Port Moller to inshore
(TT) and the fish-per-index (the number of fish inshore that each fish caught on the PMTF
represents; FPI). At the end of 2013, and continuing in 2014 and 2015, we used new district
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specific indices and updated the Daily Projection Model in season. Modifications will continue
as our understanding of the spatiotemporal pattern of the run changes.

Random fluctuation in the test fishery occurs due to sampling error, independent of the
abundance of fish passing the fishing transect. Exacerbating this problem is variability in travel
time between Port Moller and inshore; in other words, some fish may take 5 days while others 8
days, and so on. All of this combined variability can make it difficult to line up Port Moller catch
indices with what occurs inshore. Further complicating the matter are openings/closures in the
district fisheries which cause varying numbers of fish to pass the district fisheries unnoticed until
days later when they pass the counting towers. Lagging escapement by the travel time between
the fishing districts and their towers can cause the inshore run pattern to vary as well. All of this
suggests it is preferable to use a three day moving average to smooth catch indices, as well as the
inshore run before models are parameterized to fit the latter based on the former. Research and
development of catch index formulations feeding into various statistical models that forecast
total run strength based on the PMTF are ongoing and will continue until an algorithm is
discovered that is robust to annual variations in run entry pattern, timing, TT, as well as
dynamics affecting the FPI.

Inseason Reporting of PMTF Information

Inseason, four types of information were distributed regularly using the BBSRI web site
(http://www.bbedc.com/?page_id=1405.) and a list serve of 361 parties. Daily, catch summaries
were distributed the evening catches were reported from the PMTF sampling crew.
Interpretations of these catches were then distributed in the next 1-2 days, depending on how
quickly meaningful new information developed. Finally, BBSRI staff distributed ADF&G’s
genetic stock composition and age composition updates as they became available throughout the
season. All four of these update types were numbered in sequence through the season
(Appendices A — C).

We used the daily Replacement Index as an indicator of when peak abundance occurred at Port
Moller, and to forecast peaks and drop offs in catch and escapement. The daily Replacement
Index was reported in tabular format, as well as, in a figure to better illustrate the seasonal CPUE
trend. Although we have warned about the unreliability of this approach in the past, many
stakeholders still rely on the cumulative Traditional Index to try and place the current year’s
catch trends into a historical perspective. Thus, we reported the cumulative Traditional Index in
tabular format along with date specific cumulative indexes and resulting total runs from previous
years.

We occasionally reported graphs comparing water temperatures, and district specific daily
indexes and forecasts (following the release of genetic stock composition estimates by ADF&G).
Various other graphs and analyses were performed that helped gauge run strength (e.g., daily
interpretations contained in Appendix A).

RESULTS AND DISCUSSION

In 2015, the PMTF operated from June 10 to July 10 and caught 4,053 sockeye salmon.
Inseason daily catch updates were sent out the same evening that catches were reported from the
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test boat; interpretive reports were usually sent out as meaningful information changed (Table 1).
Genetic stock composition estimates were forwarded to the distribution list soon after receipt
from ADF&G.

The Replacement Index

Generally, the daily Replacement Index at Port Moller increases to a peak, then begins to taper
several days before the test fishery ends (Figure 2). Sometimes the run is triangular and has a
single predominant mode (e.g., 2011), and other times is distinctly bimodal (2012). From 2011 to
2013, the daily Replacement Index peaked around 22 June. Protracted catches late in the season
caused this peak to occur much later in 2014 and 2015 (4 July and 8 July). The index pattern in
2015 was somewhat representative of the inshore run, with some departures due to changes in
the FPI parameter and to random noise in the relationship.

Shorter sets (about 25 min versus the traditional 60 min) in 2015 allowed two sets per station on
many days. Comparison of these sets by station indicates remarkable consistency (Figure 3).
While the average of the two sets was used to formulate the daily Replacement Index, the same
general pattern in catch magnitude throughout season would have been produced using either set
by itself (Figure 4).

Forecasting

The value of this test fishery is greatest when the run develops early and is either smaller or
larger than the preseason forecast. However, information gathered during the 2015 PMTF was
difficult to interpret. The run was very close to the preseason forecast, but one of the latest on
record going back to 1956; only 1956 and 1971 were later (Figure 5).

Comparing the PMTF to the development of the inshore run across the major fishing districts
after the season affords clarity of hindsight due to the availability of all possible data with which
to estimate pertinent parameters such as TT and FPI that allow forecasting of run timing and
magnitude. As well, it allows more time to research patterns and relationships that may not have
been as forthcoming in season.

Below we assess how well Port Moller forecasted various aspects of the total run; for each aspect
we provide a Postseason Summary that makes use of all information through the end of the
season and review the Inseason Utility of the 2015 test fishery. The first facilitates research and
understanding of how well the PMTF represented the run, and evaluating the discovery of new
signals and techniques that can be used in the future. The latter is more of a report card on the
actual utility of Port Moller, which combines limitations of the data available in real time as the
run developed with our ability to interpret and use these data to inform stakeholders. Notable
inseason interpretations are summarized in Table 2 and expounded in the sections below.

Run Magnitude

Postseason Summary.—During the postseason analysis of the 2014 season, we began to suspect
the FPI parameter changes throughout the season due to shifts in the distribution across the test
fishing transect. Changes in the FPI obfuscate the estimation of TT and bias forecasts of run
magnitude. Much of the forecast uncertainty can be removed if a descriptor variable can be
found that predicts when and by what magnitude and direction the FPI parameter will change.
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During the postseason analysis for 2015, we discovered that inseason changes in FPI for the
aggregate run were highly correlated with a ratio of station catches—(CPUEg,; + CPUEg4)/
CPUEgy6. Allowing FPI to adjust with this ratio (Figure 6) provided the postseason model fit
shown in Figure 7, which estimated TT to be about 9-10 days for all districts (Figure 8). If we
had used this descriptor to adjust FPI inseason, our forecasts on July 3 and July 10 would have
been 46 million and 49 million, respectively (Figure 9). This technique seems to work for district
specific forecasts as well (Figure 10). The reasons why FPI changes inseason continue to be an
area of research, and any variable (such as the one described above) used to predict these
changes must prove effective across a range of run patterns and magnitudes before they can be
consistently relied upon.

Inseason Utility.— The lateness of the 2015 run hindered forecasting based on the PMTF data,
especially so for Interpretation #6, which was based on information through July 2. At that point,
Port Moller catches appeared to be drying up. We falsely projected the Replacement Index for
the remainder of the season and presumed that Port Moller peaked on about June 25, 3 days
early. Given this scenario, we estimated the run was 1 day early and forecasted the total run to be
about 30 million; the inshore run increased more or less as predicted through about July 10.
However, in the days that followed July 2, it became clear that the run strength at Port Moller
was not tapering, but building. While we did offer a caveat in Interpretation #6 regarding our
projection of remaining Replacement Index values, 2015 is a prime example of how late runs
that yield bimodal catch indices at Port Moller can mislead interpretation (Table 2).

Stock Composition Forecasting

Post-season Summary.— The stock composition estimates for nine of the ten reported date
periods at Port Moller were informative in 2015. Lagging the observed inshore run back to the
PMTF by estimated travel times for each district allowed an assessment of how well stock
composition estimates at Port Moller represented the run (Figure 11). Reasons for discrepancies
throughout the season may have included (1) inaccurate TT estimates, (2) within season changes
in each district’s catchability, and (3) measurement error in the genetic stock composition
estimates. We found that changing the TTs for each district by one to two days had little impact
on how well the lagged inshore run compared to estimated stock compositions at Port Moller.
Most likely, changes in catchability occurred due to varying migratory routes for stocks through
time, which affected exposure to the fishing transect.

The Naknek-Kvichak District stocks were over-represented in the PMTF June 22-24. The
Egegik and Ugashik districts were misaligned on June 26. However, from June 28 through July 8
estimated stock compositions at Port Moller were in line with what eventually manifested
inshore.
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Inseason Utility.—During the season, we used a similar technique based on the preseason
forecast to provide a crude diagnostic as to how the run was playing out based on genetic stock
composition estimates compared to what was expected (Interpretations #3). This exercise did not
have the same advantage of estimated travel time distributions as the analysis described above,
and also relied on historical average run timings (Figure 11 above was based on the observed run
timing for 2015). Nevertheless, it indicated that the preseason forecast was plausible, which
wound up being true.

Age Composition Forecasting

Postseason Summary.—In 2015, proportions of age 1.2 and 2.3 fish in the PMTF were
representative of age compositions observed in the Bristol Bay fishing districts by June 20
(Figure 12). Ages 1.3 and 2.2, by contrast, were less representative until later in the season.

Inseason Utility.—During 2015, not much weight was given to age composition information.
More attention was focused on refining the Daily Projection Model. For Interpretation #3, we
noted that the percentage of ocean age-2 fish at the PMTF was in line with the preseason
forecast.

Run Timing Forecasting

Postseason Summary.—The 2015 PMTF was more or less consistent with the historical
relationship between run timing at Port Moller and the inshore run in that while it deviated from
the average trend line, it was within the range of observed variability (Figure 13). However, in
2015 the average date-of-return estimate for Port Moller was about 2.5 days late (June 28 is the
average for 1988-2015), which should have put the inshore run about 1-2 days late (July 6-7;
Figure 13). The observed average date-of-return for the 2015 inshore run from all Bristol Bay
districts combined was about 4 days late (July 9).

Inseason Utility.—Based on information through July 2, all indications were that Port Moller
peaked around June 25 and that the run would be about 1 day early. Catches subsequent to July 2
proved that Port Moller had not peaked on June 25, and because substantive catches continued
through July 10, it was difficult to determine the average day of return past the PMTF. Our best
estimate from modeling the tail past July 10 is that the average day of return was June 29 or 30.

FUTURE WORK AND RECOMMENDATIONS

Improvements to the District Specific Catch Indices and the Daily Projection Model

We will continue research and development of the Daily Projection Model. Anticipated
improvements include district-specific Port Moller catch indices and better interpolations for
missed fishing days due to weather. How the index changes across the PMTF transect throughout
the season is being investigated to explain fluctuations in the FPI parameter.

Reporting of Stock Composition

Currently, genetics samples are selected in proportion to catches across stations generally
combining two consecutive days. While this reporting scheme could be continued, grouping days
based on catch patterns across stations may help to stratify days to more accurately capture




Port Moller Test Fishery 2015

seasonal changes in stock composition. Assuming most of the costs occurs during sample
analysis, rerunning alternate combinations of the analyzed samples for new mixture estimates by
station should require little if any additional funding.

Continue with Shorter Mean Fishing Times

The consistency between paired sets during 2015 suggest that only one set per station may be all
that is required. If so, the extra time saved could be used to add Station 12 to the routine
sampling schedule.
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Table 1. Sampling dates and time of corresponding update for four main types of inseason

information from the Port Moller Test Fishery in 2015. Updates were sent by email and

posted to the project’s web site at http://www.bbedc.com/?page_id=1405.

Date Time of BBSRI BBSRI catch ADF&G stock ADF&G age
daily catch update mterpretation  composition estimates composition estimates
June 10, 2015 21:47
June 11, 2015 17:13
June 12, 2015 20:55
June 13, 2015 1745
June 14, 2015 22:17
June 15, 2015 19:32
June 16, 2015 20:52 #1: June 10-15
June 17, 2015 22:06
June 18, 2015 2122 #2: June 17
June 19, 2015 18:06
June 20, 2015 20:30 #1: June 10-17
June 21, 2015 18:02
June 22, 2015 22:51 #2: June 18-19 #1: Through June 21
June 23, 2015 (6/24) 09:10
June 24, 2015 2148 #3: June 22
June 25, 2015 16:33 #3: June 20-21; #2: Through June 23
#4:June 22-23
June 26, 2015 22:29
June 27, 2015 1521 #4: June 26 #5: June 24
June 28, 2015 1949
June 29, 2015 18:38 #6: June 26 #3: Through June 28
June 30, 2015 2121
July 1, 2015 17:54 #5: June 30 #7: June 10-26 (by
station)
July 2, 2015 19330 #8: June 28-29
July 3, 2015 2031 #9: June 30-July 1 #4: Through July 1
July 4, 2015 1844 #6: July 3
July 5, 2015 1235 #5: Through July 4
July 6, 2015 1423
July 7, 2015 2222 #10: July 2-4
July 8, 2015 1825 #11:June 10-July4  #6: Through July 6
(by station)
July 9, 2015 20221
July 10, 2015 1441 #7: July 10 #12: July 7-8 #7: Through July 9

13
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Table 2. Substantive comments and predictions in the daily interpretations of the 2015 Port Moller Test Fishery.

Interpretation # Date sent Summary of analyses and predictions Did the prediction(s) come true?
1 16-Jun Stated that it is too early to project the run, but that low catches thus far mean an Yes; the run met preseason forecasts due to a
average or late run timing if preseason forecasts hold true. Primer on PMTF large, late tail. Past years were not useful for

mnformation: We need to know the peak at Port Moller (PM) to predict inshore run  predicting the 2015 run.
timing; PM run midpoint is usally ~ June 28; No known correlation between PM and

sea surface temperatures; Catch indices from prior years are not good predictors of

the present year; Our models rely entirely on inseason information to predict the

mnshore run.

2 18-Jun Noted catch distrbution was skewed towards outer stations. More PMTF primer:
Why the pre-2010 index is obsolete and no longer reported daily; How the current
index is calculated.

3 24-Jun Noted the run has two peaks in many years; 2015 run continues to be distributed
towards outer stations; Preseason run forecast is still plausible given 2015 data thus
far (catches, age and stock compositions). Adjusted for annual run timing, this year's
Index would be high so far.
4 27-Jun Noted dramatic increase in catches, esepcially at Stn 4 and 6. Stated thatthe run ~ Yes. A late run timing yielded a very large
will be large if run timing is average, or very large if run timing is late. Noted that run.
missed fishing dates (weather) on June 25 and 27 hinder projections.

5 1-Jul  To meet preseason forecasts, PMTF catches must stay strong for several more days, Yes and No. PMTF indeed had not peaked,
and the inshre run must be several days late. It does not look like PMTF catches and sustained catches at PMTF made for an
have peaked; Current data project inshore C + E to peak July 5 & 6. inshore run that was several days late and very

large. However, this surge meant the run
pushed the run peak later than July 5 & 6.

6 4-Jul  Runneeds to be several days late to meet preseason forecasts. For now, PM Yes and No. As stated before, a late surge
catches appear to have peaked June 25. This would make the run 2.5 d early, and  indeed yielded the preseason forecast; this
yield a run size of 30 million fish, with a peak C + E on July 8. Projections now good same surge overrode our July 4 data and
through July 12. predictions.

7 11-Jul  Surge of fish at PM, with strong stock composition of Egegik and Nushagak, means Yes. The inshore C+E was large and late, and
our prior forecast is likely the worst case, and the run will instead be later and larger. still exceeded 3 M on July 15.
With PM ending on July 10 while the index is still climbing, we cannot project the run
past July 15. Daily C+E will still exceed 1.5 M fish through that date.
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Figure 1.

Map of the study area, showing the stations fished by the Port Moller Test Fishery
and the locations of Bristol Bay fishing districts. Sockeye salmon passing the test
fishery stations take approximately six to nine days to reach the Bristol Bay fishing
districts in typical years.
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Figure 2. The daily Replacement Index from the Port Moller Test Fishery 2011-2015, with
each year rescaled to a maximum value




Port Moller Test Fishery 2015

- INr-0T

o .
-nr-g
O @) @
-1nr-9
-nr-y
- unr-og <.
. .o o
- unf-8g
< e} - unr-9z e @0 nrot
i) y e 5 -Inr-8
= _ =
z e g N9
unroz Ny
unrst FInrz
unrot - unr-og
unr-¢1 L unf-8z
unret o - unr-oz
f T T T T T unf-01 f T - L unr-yg
o O O © O o o o o
233 % 5] a = - unr-zz
o o - Inr-01 ° ot & - unr-oc
& 4 o |8 m’pllo FInr-g ° - unf-g
ol e | - 0 | = O=ea.__
+ o -Inr-9 - Inr-9 “QO. [ unr-91
] L nf- unf-¢1
Inf-¢ unr-zt
unr-0g f T T T T T T T T - unr-0T
funrgz 8 3§ R 8B83FRC°
R B B e B B |
~ © O O L unr-9z indd
s s L unf-vz
I I Funr-gg
n 2 - unf-0z
unr-gt
unr-9t
unr-pT
unr-zt
r T T T T unr-ot
] o o o o o o
— N o n o wn
o o~ - —

axis scale among stations.
18

Figure 3. Comparison of catch-per-unit-effort (CPUE) between replicate sets within a station, by
day in 2015. Note different Y-
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Figure 5. Annual timing of inshore run to Bristol Bay, standardized, from 1956 through 2015.
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Figure 6. Relationship between fish per index (FPI) and the ratio of daily CPUE at fishing
stations along the sampling transect in 2015.

Figure 7. Final postseason prediction of inshore run magnitude (all districts combined) through
July 24, using the Daily Projection Model developed from data collected at the Port
Moller Test Fishery in 2015. The black line with white markers indicates the daily
Replacement Index; the dashed blue line is a model fit to this index to project the tail
of the test fishery past July 10 (scale not shown). The solid red line (no markers)
depicts the total run projection based on Port Moller. The observed total run is
represented by grey columns.
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Figure 8. Estimated travel times (TTs) between the Port Moller Test Fishery and four major
fishing districts in 2015. Estimates were based on the daily projection model for each
district in 2015 (see Figure 10).
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Figure 9. Forecasts of inshore run magnitude (all districts combined) based on information
available through two dates inseason using the Daily Projection Model developed from
data collected at the Port Moller Test Fishery in 2015. The black lines with white
markers indicate the daily Replacement Index; the dashed blue lines are model fits to
the index projecting the tail of the test fishery (scale not shown). The solid red line (no
markers) depicts the total run projection based on Port Moller. The observed total run
is represented by grey columns; white columns represent observed total run that
eventuated.
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Figure 10. Final postseason prediction of inshore run magnitude, by district, using the Daily Projection Model developed from data
collected at the Port Moller Test Fishery in 2015.
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Figure 11. Stock composition by district for catches from the Port Moller Test Fishery. Dates are
relative to the test fishery; U=Ugashik, E=Egegik, N-K=Naknek-Kvichak, and N-
W=Nushagak-Wood. Catch + escapement (C+E) from each district were lagged
backwards to the PMTF using travel time (TT) distributions estimated from daily
projection models (Figure 10) and then used to estimate expected proportions.
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Figure 12. Age composition estimates for the 2015 sockeye salmon run to Bristol Bay. Preseason
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represent estimates based on scale samples taken at the PMTF and are cumulative
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Email from Matt Nemeth to the Port Moller list serve to introduce the 2015 inseason
communication. Sent June 8, 2015 at 10:42 am.

Hello everyone,

It is that time of year again. The R/V Pandalus is en route to Port Moller, and will begin fishing
on June 10. I will send out the first catch update from the Port Moller Test Fishery later that
night.

As in 2014, there will be four main reports we will send by email and then post on our web page
at http://www.bbedc.com/?page 1d=195.

e Each night, I will mail out a Catch Update showing catches through that day.

e The next day, Dr. Scott Raborn will follow with a Daily Interpretation of the test fishery
results.

e As they become available, we will also forward the age composition and stock
composition estimates developed by the Alaska Department of Fish and Game. Note that
ADF&G will also be posting the stock composition estimates on its web page
(http://www.adfg.alaska.gov/index.cfm?adfg=fishinggeneconservationlab.bbaysockeye r
esults) and distributing them via its news release system.

One change from last year it that we will be making more, shorter sets in response to some
testing done in 2013 and 2014. The Catch Update will show all of these daily catches so you can
see the component data; in addition, we will roll the data up into an Index for each day so you
can compare days through the run.
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If you received this email, it means you are on our official mailing list. If you wish to stay on,
don’t do anything. If you wish to be removed, email me back. And if you know of someone
who’d like to be added, they should simply email me. I'’ll try to respond to all emails, but may be
unable at times due to high volume.

Good fishing to all,

Matt Nemeth
BBSRI
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Final version of the Daily Catch table distributed inseason in 2015.

2015 Port Moller Tt

st Fishery: Daily Catch Update

Raw catch® of sockeye by station and mesh size

2 4 6 8 10 Totals Daily Rep
Date Set| 4% FT 5% 4% FT 5% 4% FT 5% 4% FT 5% 4% FT 5% 4% 5% Index Weather
10-Jun % 8 ;g % (1) g 8 g ig (1) é i 2 |Winds NW 10-35; seas to 7 ft, building; 75% cloudy
11-Jun 1 . ~

2 No fishing due to weather - - 2
12-Jun % 2 i? 2 8 ;g 8 é ig 8 g ;Z g 8 ig g i ? 2 Winds variable 5 kts; seas 3 ft; 100% cloud cover
13-Jun % 8 gg 8 (1) ?g g g ég g g ﬁ 8 é gi g i g 1 Winds SE 5 kts; seas 2ft; 100% cloud cover
14-Jun % 1 gg 8 2 gg % g gg i ig g? 2 g 5; i %g }g 12 Winds NW 10-15 kts; seas 3 ft; 100% cloud cover
15-Jun 1 0 25 1 0 25 0 2 23 5 1 25 0 9 24 2 12 8 . .

2 1 27 1 1 27 0 2 26 0 4 24 0 1 19 0 9 1 8 Winds W to NW, 5-15; seas 3 ft; mixed clouds/sun
16-Jun ; 1 27 0 ; ;; g g jg 121 8 ;g 2 192 ji : 12 12 11 Winds W, var, 2-13; seas 1-4 ft; cloudy turning clear
17-Jun 1 0 26 1 11 25 0 18 27 6 0 26 2 10 28 11 39 20

2 0 26 1 1 25 3 2 28 2 5 30 12 38 34 3 26 52 31 Winds NW; seas 1-5 ft; sunny turning cloudy
18-Jun 1 1 26 5 5 28 2 15 29 4 17 28 3 27 30 16 65 30 38 Winds W-SW10; seas 1-4 ft; cldy turning sunny; 5

2 4 28 7 4 7 fish at STN 12
18-un % 0 25 0 0 2 0 ; ég é 1 28 5 1430 a3 322 6(? 37 Winds W5; seas 1 - 4 ft; sunny; 1 fish at STN 12
20-Jun 1 0 23 0 0 27 1 10 26 15 19 29 11 6 26 2 35 29 . .

2| 1 24 0 4 23 1 27 27 a 1 26 8 16 28 15 [ 59 28 | 34 |Windsvarlight;seas0-1ft;sunny to pc.
21-Jun 1 1 26 1 6 27 6 10 26 2 3 25 2 5 27 4 25 15 .

2 2 19 1 8 25 7 12 27 3 0 25 0 4 25 1 76 12 18 Winds var, 5-10; seas 1 - 3 ft; partly cloudy
22-Jun 1 1 27 2 0 26 2 2 25 2 12 27 17 52 31 32 67 55 . . .

2| 5 25 o0 3 26 8 6 25 4 14 2 5 10 30 20 38 37 41 |S winds, 10-20; seas 1 -3 ft; overcast
23-Jun 1 1 26 3 5 25 2 2 24 0 10 29 6 10 27 18 28 29 .

2| 3 25 0 1 25 0 0 25 1 4 25 0 16 35 17 22 8 20 |NEwinds 2-15; seas 1.5 ft; pe/ps
24-Jun 1 1 26 1 5 27 1 1 25 1 13 29 25 39 29 26 59 54 .

2 0 24 0 43 32 24 18 30 37 61 61 49 Winds NW5; calm seas; clear to overcast
25-Jun 1

2 No fishing due to weather - 66
26-Jun 1 17 29 13 36 31 40 13 27 13 47 31 28 113 94 22 Winds NW 20; seas 6 ft; overcast

2 16 26 11 22 28 30 15 28 17 28 27 37 81 95
27-Jun 1

2 No fishing due to weather r 68
28-lun % 9 27 1 9 28 19 33 30 29 3 27 5 170 ég 167 674 761 53 N winds 10-25; seas 3-4.5 ft; overcast
29-Jun ; ; ;i i g i; 262 3 gg g 2 ig ; 361 ;g 13 ;g gg 28 N winds 10-20; seas 1.5 ft; clear to partly cloudy
30-Jun 1 1 26 0 46 31 27 23 30 8 8 28 16 10 29 23 88 74 60

2 0 22 2 30 27 30 12 30 23 2 26 5 8 25 13 52 73
1-Jul 1 1 25 0 15 30 20 2 25 0 15 31 45 6 28 23 39 88 )

2 14 29 16 1 25 0 15 31 11 0 25 6 30 33 39 Winds NW 2; calm seas; overcast.
2-Jul 1 3 28 3 2 25 5 1 26 0 0 25 1 28 31 32 34 41 | .

2 0 25 0 0 2 0 127 5 126 3 14 27 16 16 24 24 |calm seas; overcast.
3-Jul ; 3 25 10 ;: ;z ;i ;2 ;i 48 Stn 12: 2 sets, 59 mins total, 52 fish
4-Jul % no27 2 36 35 43 4 27 12 6 26 3 507 6(? 62 Winds E 15-25; seas 5 ft; overcast

- T - 1)
5-Jul ! ! 53
6-Jul 1 No fishing July 5 & 6 due to weather 5y

2 )~ 62
7-Jul 1 1 26 0 21 31 23 4 29 22 28 30 12 24 31 55 78 112 ind t

2] 0 25 1 12 27 10 1728 9 36 33 40 46 30 23 [111 83 76 |5 winds 5-15, seas 3 ft, overcast
8-Jul 1 5 25 0 6 27 11 44 36 61 32 32 47 14 28 15 101 134 .

5 24 25 30 31 28 22 1 24 17 56 59 80 S winds 5-10; seas 3 ft; overcast
9-Jul 1 0 26 0 2 25 1 52 34 48 28 25 21 13 22 15 95 85 .

2 16 27 48 34 29 52 18 25 14 85 S winds; seas 1 ft; overcast
10-Jul % 1 27 0 3 22 2 1 29 0 25 27 10 46 36 55 7(;5 607 53 T
Totals 57 38 | 289 299 | 456 448 | 509 488 | 721 748 203240532021 L2

2 Raw catch = number of fish caught in 100 fathoms of each mesh size. Adding two meshes together yields actual catch at each station from the entire Replacement Net. FT = fishing time of each set (minutes).
b Daily Replacement Index is simply the average CPUE across stations. CPUE = the number of fish caught in all meshes and standardized to a 200-fathom net fished for 60 minutes. Red/Italics are estimated data.
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Final Daily Catch table distributed inseason in 2015 (continued).

Average sockeye length® by station and mesh size Weighted
4 6 8 10 means Cum Rep Water temperature (°C) by station Transect
Date 4% 5% | 4an 5% | an s% | an s% | an 5% | 4% 5% | Index | 2 4 6 8 10 mean
10-Jun 494 | s24 554 283y 172 83 77 7.7
11-un No fishing due to weather 3
12-Jun 437 539 477 457 457 | 539 5 71 71 74 75 73 73
13-Jun 532 530 531 6 73 76 77 76 7.7 7.6
14-Jun 504 559 510 | 459 519 | 493 511 | 482 519 | 491 | 514 | 18 | 75 76 79 79 7.9 7.8
15-Jun 505 520 | 439 493 540 | 518 482 504 | 492 | 528 | 26 | 70 78 80 79 8.0 7.7
16-Jun 454 539 495 | 498 508 546 | 508 541 | s10 | s18 | 37 | 77 80 91 98 9.8 8.9
17-un 528 | 495 531 | 505 534 | 504 527 | 499 535 | 500 | 533 69 | 74 90 94 86 9.1 8.7
18-Jun 548 553 | 500 520 | 519 540 | 519 550 | 503 528 | 512 | 536 | 106 | 86 92 91 86 100 9.1
19-Jun 507 518 | 506 535 | 505 526 | 506 | 528 | 143 | 94 79 102 100 103 96
20-Jun 540 509 555 | 499 537 | 510 543 | 503 527 | s04 | 537 | 176 | 105 106 102 117 126 | 111
21-un 549 542 | 510 530 | 500 535 | 530 569 | 506 519 | s08 | 533 | 195 | 113 111 108 110 110 | 11.0
22-un 502 558 | 502 540 | 515 523 | 518 545 | 501 530 | 506 | 535 | 236 | 101 114 110 109 111 | 109
23-un 492 512 | 499 588 | 564 499 | 478 538 | 522 542 | s07 | 541 | 256 | 106 107 107 107 112 | 108
24-lun 516 521 | 505 580 | 503 546 | 523 539 | 516 sas | 519 | 543 | 305 | 102 102 117 155 135 | 122
25-Jun No fishing due to weather 371
26-un 526 542 | 527 540 | 524 539 | 517 528 | 523 | 536 | 453 108 112 113 111 | 111
27-un No fishing due Ito weather 521
28-Jun 532 576 | 537 534 | 512 536 | 552 556 | 507 540 | 518 | 530 | 574 | 105 105 119 108 106 | 109
23-Jun 534 558 | 529 531 | 483 496 | 523 530 | 530 542 | 527 | 537 | 603 | 114 109 112 105 112 | 110
30-un 578 554 | 533 540 | 521 541 | 515 530 | 521 532 | 527 | 537 | 663 | 115 113 120 120 132 | 120
1Jul 467 523 545 | 535 525 539 | 495 537 | s21 | s40 | 701 | 127 121 125 121 125 | 124
2l 564 547 | 558 571 | 530 512 | 482 560 | 519 540 | 523 | 542 | 725 | 118 122 127 136 138 | 1238
3l 473 536 | 523 528 | 520 | 530 | 773 122 125 | 124
4ul 557 553 | 519 539 | 543 560 | 522 551 528 | 544 | 835 | 110 103 111 108 10.8
S5-Jul 288
6-Jul No fishing July 5 & 6 due to weather 90
7l 572 550 | 515 540 | 542 550 | 532 537 | 526 53 | 528 | 539 | 1025 | 101 99 109 104 105 | 104
8-Jul 510 540 531 | 528 545 | 526 531 | 522 543 | 526 | 539 | 1105 | 108 103 100 103 98 10.2
9-Jul 528 583 | 523 536 | 523 536 | 531 531 | 524 | 536 | 1190 | 101 105 103 109 110 | 106
103ul 577 542 567 | 597 531 539 | 522 535 | 527 | 537 | 1243 | 106 109 109 105 105 | 107
\r’nvz;i:te‘j 528 543 | 523 539 | 519 539 | 519 53 | 515 535 87 90 94 98 100 93
° Length is measured as mid-eye-fork-length (MEFL) in mm; to put things into perspective, mean MEFL for ocean age-2 fish is about 504 mm; 3-ocean is about 571 mm.
Page 2 of 2

GTOZ A1aysi 1sa1 J3]|ON 1od



Port Moller Test Fishery 2015

6/16/2015 10:34 PM
Alaska Time

PMTF Interpretation #1 for catches June 10-15, 2015

We are still in the early season phase of the Port Moller Test Fishery, when it is not yet possible to detangle run size
(large or small) from run timing (early or late). Inshore run timing cannot be predicted from the test fishery with any
degree of confidence until the peak at Port Moller has been determined. The average day of return past the test fishery
is June 28, but may range from June 24 to July 2. At this time of year, we also caution readers not to place too much
emphasis on sea surface temperatures (no known relationship with run timing) or past year’s catch indices (again,
correlations are weak at best). The strength of our current system relies on how our inseason test fishery catches
correlate to inshore catch plus escapement (C+E), as well as, stock and age composition estimates at Port Moller.

That said, this first Interpretation must address catches, and the resulting Replacement Index. Catches so far have been
low relative to past years (Table 1), especially in light of the pre-season forecast being larger than average. These low
catches have been consistent across all stations and dates except one (Station 8 on June 14). This year seems to be
tracking 2012 (Figure 1A), which had an average run timing inshore (average day of return weighted by C+E = July 5) and
a total run of 30 million. If the run is as large as predicted, the 2015 data would most support an average or late run
timing. After adjusting the cumulative Index in previous years to the average inshore run timing, this year’s cumulative
Replacement Index is more in line with what we would expect, but still a little low (Figure 1B).

Refinements to the Test Fishing Protocol for 2015

We have continued to make adjustments to the project since 2011 as part of efforts to improve our ability to predict
run size and timing inseason (e.g., the Replacement Net comprising alternating panels of 4% inch mesh and 5% inch
mesh). One improvement has been testing net set times since 2013; based on these results, we have moved to a
protocol in 2015 that uses shorter set times. We believe this will give us more accurate information upon which to
predict the run because (1) it reduces a saturation effect in which high catches for the first 20-30 minutes suppress new
catches thereafter, (2) nets are most likely to fish inconsistently towards the end of a long set because the net has more
time to fold on itself, and (3) averaging two sets at each station will help to reduce noise more than one long set.
Reasons 1 and 2 will be most useful at high catch levels, such as those predicted this year. We have still been fishing
some longer sets intermittently this year; as expected, we see slightly higher CPUEs in the shorter sets. Although there
is noise around the relationship between paired longer and shorter sets, the overall trend suggests that nontrivial
saturation begins to occur around a Replacement Index of 50-75 for the longer set (Figure 2). This finding means that in
previous years, our predictions were hampered by the saturation effect during long sets. A shorter setis more prone to
produce a zero catch versus 1-10 from a longer set, but this occurrence has a far less negative influence on forecasting
than having saturation during a longer set cause CPUE to be 100 when it should have been 200.
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Port Moller Test Fishery 2015

6/18/2015 6:14 PM
Alaska Time

PMTF Interpretation #2 for catches through June 17, 2015

Catches picked up considerably across all stations on June 17 except for Station 2 (Table 1). Please note the format change
for Table 1. For each station, we now include the average CPUE across sets. In addition, we convert the cumulative
Replacement Index into the Traditional Index for those readers that use the latter for an historical context (see below for
more detail). Catches this year have been greatest at the outer stations. Today (June 18), the crew only set once at Stations
2 and 4 and may do so at Stations 8 and 10 to gain time for fishing Station 12 if catches show an increasing trend towards
offshore.

Reporting and Interpreting the Various Catch Indices

This year we had planned on moving away from reporting the Traditional Index each day because (1) it has a less intuitive
interpretation, (2) it does not track inshore C+E quite as well as the daily Replacement Index, (3) it was based historically on
the Traditional Net, which is no longer used, and 4) comparing it to past years does little to help us predict this year’s run. It
has therefore been bumped from the daily page in favor of other information that does get factored into our analyses. We
will still provide it during these longer-format interpretations. We have not actually used the Tl since 2010 and have been
trying to be gradual about moving away from it over the four years since. A brief history of the Indexes follows.

Prior to 1996, the daily catch index was just the sum of Station 2-8 CPUEs (CPUE=catch-per-unit-effort; the number of fish
that would have come from a 100 fathom net [half the actual net’s length] fished for 60 min). In 1995 concern about fish
passing beyond the test fishing transect spurred the change in 1996 to the Traditional Index. Station 2-8 CPUEs were added
together as before, but Station 8 was counted twice to presumably account for fish missed outside. This value was then
multiplied by 0.8 to scale the index back to a summation that represented four stations to be more congruent with years
prior to 1996. Ignoring the Station 8 weighting scheme, the Traditional Index can essentially be interpreted as half the total
catch from a 200 fathom net fished for 60 min at each of Stations 2-8. Thus, while its evolution is explainable, this
formulation does not necessarily render a straightforward index.

In 1999, Station 10 was added to the daily test fishing effort, but was not used for the Traditional Index calculation (again, to
keep it consistent with the historical database). The Traditional Index is of course sensitive to Station 8 catches, which does
not necessarily account for fluctuations at Station 10. Instead, giving equal weight to Stations 2-10 tends to provide a better
daily projection of what will manifest inshore.

Finally, the Traditional Net used through 2010 was comprised of four 50 fathom panels of 5% inch mesh. In 2011, we
switched to the Replacement Net consisting of four 50 fathom panels alternating between 4% and 5% inch mesh to equalize
the representation of age-2 and age-3 ocean fish. The Traditional Index could still be calculated from this configuration, but
fishing two panels of 5% inch mesh is not the same as fishing four even after standardizing for effort.

Changes since 1996 spurred the formulation of the Replacement Index in 2011, which is simply the average of CPUEs (now
defined as catch from the entire Replacement Net fished for 60 min) across all stations fished. Typically Stations 2-10 are
fished, but occasionally Station 12 is added when the run seems distributed further offshore. This year, multiple sets at each
station are averaged and then these station means are averaged to form the daily Replacement Index. We expect the
magnitude of the Replacement Index to be somewhat higher this year during the peak of the run because the shorter set
times should reduce the saturation effect and increase CPUEs.

Comparing the daily Replacement and Traditional Indices for the 2011-2014, we see a consistent relationship (Figure 1A).
Comparing the cumulative indices (Figure 1B) causes the differences between the two in Figure 1A to cancel and reduces
noise considerably. We used the equation from Figure 1B to convert 2015 cumulative Replacement Index values into
Traditional Index values for those who favor the latter for comparing it to years before 2011 when the Replacement Net was
not used (Table 2). However, we offer the same caveat as for the Replacement Index regarding shorter set times. All indices
may be disproportionately greater during days of higher passage rates if the shorter set times are successful in preventing
substantial net saturation.
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Port Moller Test Fishery 2015

6/18/2015 6:14 PM
Alaska Time

Table 2. Historical cumulative Traditional Index by date from the PMTF, 1990-2015. Run timings for each year are based on
the time series 1990-2014 and given as days early (positive values) or late (negative values). The cumulative Traditional Index
for 2015 was converted from the cumulative Replacement Index (CTI = 2.2*CRI + 10.4).

Date 1980 1991 1992 1993 1994 1985 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 Avg Min Max
11-Jun 7 6 18 18 4 W 22 13 6 16 21 31 24 28 8 13 12 1 0 18 17 49 14 26 53 18 19 0 53
12-Jun 19 13 37 29 7 62 43 30 11 33 89 52 51 56 22 27 12 19 7 43 17 78 21 61 69 23 3 7 89
13-Jun 32 19 56 57 12 99 67 42 16 46 147 89 93 100 49 32 17 36 19 72 29 136 42 172 96 24 83 12 172
14-Jun 43 25 76 146 21 186 120 67 27 53 191 124 116 145 57 73 35 53 34 107 54 178 49 308 119 52 9% 21 308
15-Jun 61 42 122 208 38 248 159 97 50 67 256 155 220 199 107 112 57 64 74 131 69 262 55 380 120 68 135 38 390
16-Jun 84 66 176 293 55 337 257 144 85 83 306 259 304 257 144 151 91 89 81 189 83 337 61 413 151 94 180 55 413
17-Jun 100 106 182 382 66 400 315 190 128 90 352 422 374 327 200 191 124 99 151 337 95 458 78 521 197 164 235 66 521
18-Jun 143 164 206 472 101 552 381 217 150 114 421 489 445 357 222 233 168 142 273 386 154 516 90 608 250 294 90 608
19-Jun 184 245 428 562 146 689 447 299 178 181 476 649 499 422 239 277 251 149 375 441 189 589 148 702 310 363 146 702
20-Jun 225 305 540 681 183 762 552 386 224 255 543 752 562 526 251 322 329 173 541 582 277 704 171 797 362 440 171 797
21-Jun 267 404 658 824 269 878 653 441 266 352 584 871 679 5987 338 343 423 219 689 727 417 811 246 950 464 535 219 950
22-Jun 313 561 783 1012 379 975 730 543 320 414 684 1046 773 694 393 430 486 287 845 812 603 1030 274 1060 513 638 274 1060
23-Jun 374 657 927 1135 531 1110 818 637 363 514 808 1125 887 764 416 509 636 343 970 943 726 1174 433 1158 628 743 343 1174
24-Jun 511 837 1068 1234 648 1214 918 730 423 704 896 1227 1018 835 498 597 739 383 1132 1030 838 1358 514 1237 746 854 393 1358
25-Jun 665 891 1178 1466 743 1356 1020 806 471 853 981 1361 1166 887 639 699 836 438 1287 1092 896 1480 601 1351 829 960 438 1490
26-Jun 771 946 1226 1624 854 1509 1152 888 523 949 1042 1470 1297 950 792 831 979 582 1435 1380 971 1674 717 1410 883 1075 523 1674
27-Jun 908 1077 1334 1783 995 1633 1261 1029 582 1022 1110 1607 1427 1007 1012 1026 1082 710 1702 1618 1046 1785 767 1494 0967 1200 582 1785
28-Jun 1192 1146 1453 1973 1144 1815 1371 1183 659 1186 1189 1747 1536 1078 1179 1149 1250 837 1811 1890 1103 1924 831 1578 1028 1335 659 1973
29-Jun 1389 1241 1586 2085 1279 2033 1449 1297 776 1267 1265 1830 1663 1123 1283 1285 1417 947 2046 2171 1159 2052 904 1642 1119 1452 776 2171
30-Jun 1632 1261 1812 2372 1538 2179 1580 1421 867 1392 1333 1931 1773 1196 1380 1363 1472 1095 2287 2438 1219 2151 995 1697 1183 1583 867 2438
1-Jul 1804 1340 1981 2547 1699 2365 1684 1504 986 1516 1386 2010 1838 1427 1490 1519 1176 2525 2724 1400 2260 1144 1744 1236 1721 986 2724
2-Jul 1960 13980 2066 2789 1866 2537 1838 1637 1034 1647 1437 2105 1909 1616 1569 1650 1280 2676 2972 1512 2358 1166 1782 1326 1834 1034 2972
3-Jul 2182 1564 2228 2849 1990 2725 1955 1871 1165 1805 1494 2202 1865 1613 1617 1839 1342 2741 3220 1686 2388 1275 1819 1415 1857 1165 3220
4-Jul 2284 1629 2333 2928 2187 2874 2139 1947 1247 1933 1527 2255 2022 1663 1677 1912 1448 2863 3430 1766 2461 1332 1839 1520 2051 1247 3430
5-Jul 2345 1756 2443 3028 2330 2995 2247 2079 1377 2054 1572 2308 2122 1770 1762 1995 1582 3021 3567 2514 1367 1889 1632 2163 1367 3567
T::;L;:? 47 41 44 51 50 60 36 18 18 38 27 21 17 26 42 38 42 44 40 40 40 30 30 24 41 W 17 60
CERuntimng -25 -19 -26 23 -42 -14 06 -04 -28 -20 22 35 16 28 06 01 -23 -20 -08 19 -12 27 00 59 23 00 -42 59
PMRuntimng -1.2 -22 -09 186 -25 -20 -1.7 -3.0 -47 -26 50 44 62 15 00 -06 -39 -08 -13 -3.2 41 14 63 0.2 00 -47 83
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Port Moller Test Fishery 2015

6/24/2015 7:49 AM
Alaska Time

PMTF Interpretation #3 for catches through June 22, 2015

Historically, we sometimes see a lull between two catch peaks at PMTF. In Figure 1, we report the daily Replacement Index
as a centered 3-day moving average, which helps remove day-to-day variation so that the general seasonal trend is more
apparent. For each of the past four years, there was an initial peak in catches followed by a trough of various durations
before catches increased again during the mainstay of the run. This year, we saw a dip on June 21, followed by an increase
onJune 22. The next couple days will indicate whether this marks the start of a second rise as the run continues to build. If
we adjust each year to the average run timing past the test fishery (June 28), and assume 2015 is on time, we see that the
daily Replacement Index in 2015 is indeed larger than in prior years. This finding supports the idea that the pre-season
forecast run size is plausible thus far.

One thing notable about the catches to date is that that they have been distributed more at the outer stations than in prior
years, especially at Station 10 (Table 1). To check for evidence of fish migrating even further offshore, we sampled Station 12
onJune 18 and 19. Few fish were caught (only 5 and 1 fish, respectively), and so we are back to sampling stations 2-10 as
per usual. Sampling Station 12 adds about 3 hours to the work day, which means that multiple sets at each station must be
reduced to a single set and/or other stations have to go unsampled. With such underwhelming results at Station 12 on June
18 and 19, we are better off not sacrificing effort along the rest of the transect.

This week’s age composition estimate from Port Moller also revealed no major departures from the expected; 2-ocean fish
made up 55% of the samples thus far, as compared to 56% t of the preseason forecast.

Finally, stock composition estimates at Port Moller seem as expected given the pre-season forecast and an average run
timing for all stocks (Figure 2). Egegik dominated the June 10-17 samples, which was unsurprising given it has the earliest
historical run timing of all the stocks and its forecasted strength was substantial. The Nushagak-Wood District collectively has
a historically earlier run timing than that for the Naknek-Kvichak District. Given their respective forecasted strengths, the
observed stock compositions at Port Moller show no major departures from the expected. An apparent anomaly was the
strong showing for Ugashik from the June 18-19 samples. However, the pattern for Ugashik C+E is often bimodal, and it is
not uncommon for Ugashik to show such early representation in the run. Averaging across the historical run timings evens
out this pattern and is probably not a good approximation for any single year. Likewise, using average run timings likely
caused the assumed travel times (TTs) between the test fishery and the districts in Figure 2 to be misrepresented, though
they do represent a typical scenario. Our point is that while it is still too early for more definitive projections, all of the data
so far, though tentative, give no reason to believe the run is not on time nor substantially different from the pre-season
forecast.
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Port Moller Test Fishery 2015

6/24/2015 7:49 AM
Alaska Time
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Figure 2. Stock composition estimates at the PMTF observed from genetic samples and compared to those expected from
district runs with average run timings and magnitudes equal to ADF&G’s pre-season forecasts. Travel times (TTs) between
the test fishery and the districts were assumed as follows: Ugashik (U)=7 days, Egegik (E)=6 days, Naknek-Kvichak (N-K)=5
days, and Nushagak-Wood (N-W)=8 days. While these TTs were chosen to equalize the stock compositions, they represent a
feasible scenario given historical observations.
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Port Moller Test Fishery 2015

PMTF 2015 Catch Interpretation #4 6/27/2015 3:16 PM Alaska Time

PMTF Interpretation #4 for catches through June 26, 2015

Station indices for June 26 indicated a dramatic increase in run strength past the PMTF (Table 1). Increases at Stations 4 and
6 suggest Egegik is building considerably. Historically, Egegik’s representation in the stock composition has been distributed
across the entire test fishing transect, but was generally greatest at these stations. As well, the Kvichak and Nushagak stocks
have a broad transect distribution, but are greatest at Stations 8 and 10. Thus, the increased index at Station 10 yesterday
was likely due to these stocks gaining momentum. We expect catches to pick up considerably in all of these districts starting
around June 30-July 1.

With the catches on June 24 and 26, it now seems apparent the 2015 run through Port Moller will have an average or later
run timing as opposed to recent years when the timing was earlier (Figure 1). Our best guesses at this point are that (1) the
run is of normal timing past Port Moller and is large (Figure 1B) or (2) the run is of late timing past Port Moller and is even
larger. We will need several more days’ worth of test fishery catches and C+E before we can begin to project run strength to
each district. The crew was again unable to fish today due to weather. Yesterday’s (June 26) catches are promising, but
missing catches the day before and after limits their context. The answer to whether the catch increases that began June 24
continued through June 25 and today (June 27) will have to wait until corresponding C+E for these dates are observed.
Catches for unfished dates on June 25 and June 27 will be interpolated of course, but missing such critical days substantially
hinders our ability to make in-season forecasts.

We have included the historical daily Replacement Index 2011 (Figure 1a), as well as the historical cumulative Traditional
Index (Table 2) for those who prefer this information. As well, several people have asked for a map of the test fishing
transect (see Figure 2).
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Port Moller Test Fishery 2015

PMTF 2015 Catch interpretation #4

6/27/2015 3:16 PM Alaska Time

Table 2. Historical cumulative Traditional Index by date from the PMTF, 1990-2015. Run timings for each year are based on
the time series 1990-2014 and given as days early (positive values) or late (negative values). The cumulative Traditional Index
for 2015 was converted from the cumulative Replacement Index (CTI = 2.2*CRI + 10.4).

Date 1980 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 Avg Min Max
11-dun 7 6 18 18 4 3 22 13 6 16 21 31 24 28 8 13 12 N 0 18 17 49 14 26 53 18 19 0 53

12-dun 19 13 37 29 7 62 43 30 11 33 89 52 51 56 22 27 12 19 7 43 17 78 21 61 69 23 36 7 89

13-Jun 32 19 56 57 12 989 67 42 16 46 147 83 93 100 49 32 17 36 19 72 29 136 42 172 96 24 63 12 172
14-Jun 43 25 76 146 21 186 120 67 27 53 191 124 116 145 57 73 35 53 34 107 54 178 49 308 119 52 96 21 308
15-dun 61 42 122 208 38 248 159 97 50 67 256 155 220 199 107 112 57 64 74 131 69 262 55 390 120 68 135 38 390
16-Jun 84 66 176 293 55 337 257 144 85 83 306 259 304 257 144 151 91 89 81 189 83 337 61 413 151 94 180 55 413
17-dun 100 106 182 382 66 400 315 190 128 90 352 422 374 327 200 191 124 99 151 337 95 458 78 521 197 164 235 66 521

18-dun 143 164 296 472 101 552 391 217 150 114 421 489 445 357 222 233 168 142 273 386 154 516 90 608 250 249 294 90 608
19-dun 184 245 428 562 146 689 447 299 178 181 476 649 499 422 239 277 251 149 375 441 189 589 148 702 310 331 363 146 702
20-Jun 225 305 540 681 183 762 552 386 224 255 543 752 562 526 251 322 329 173 541 582 277 704 171 797 362 407 440 171 797
21-Jun 267 404 658 824 269 878 653 441 266 352 584 871 679 597 338 343 423 219 689 727 417 811 246 950 464 448 535 219 950
22-Jun 313 561 783 1012 379 975 730 543 320 414 684 1046 773 694 393 430 486 287 845 812 603 1030 274 1060 513 540 638 274 1060
23-Jun 374 657 927 1135 531 1110 818 637 363 514 808 1125 887 764 416 509 636 343 970 943 726 1174 433 1158 628 586 743 343 1174
24-Jun 511 837 1068 1234 648 1214 918 730 423 704 896 1227 1018 835 498 597 739 393 1132 1030 838 1358 514 1237 746 696 854 393 1358
25-Jun 665 B91 1178 1466 743 1356 1020 B06 471 853 981 1361 1166 887 633 699 836 438 1287 1092 B8I6 1490 601 1351 829 842 960 438 1490
26-Jun 771 946 1226 1624 854 1509 1152 888 523 949 1042 1470 1297 950 792 831 979 582 1435 1390 971 1674 717 1410 883 1066 1075 523 1674
27-Jun 908 1077 1334 1783 995 1633 1261 1029 582 1022 1110 1607 1427 1007 1012 1026 1092 710 1702 1618 1046 1785 767 1494 967 1200 582 1785
28-Jun 1182 1146 1453 1973 1144 1815 1371 1183 659 1186 1199 1747 1536 1078 1179 1149 1250 837 1911 1890 1103 1924 831 1578 1029 1335 659 1973
29-Jun 1389 1241 1586 2085 1279 2033 1449 1297 776 1267 1265 1830 1663 1123 1283 1285 1417 947 2046 2171 1159 2052 904 1642 1119 1452 776 2171
30-Jun 1632 1261 1812 2372 1538 2179 1580 1421 867 1392 1333 1931 1773 1196 1380 1363 1472 1085 2287 2438 1219 2151 995 1697 1183 1583 867 2438
1-Jul 1804 1340 1981 2547 1699 2365 1684 1504 986 1516 1386 2010 1838 1427 1490 1519 1176 2525 2724 1400 2269 1144 1744 1236 1721 986 2724
2-Jul 1960 1390 2066 2789 1866 2537 1838 1637 1034 1647 1437 2105 1909 1516 1569 1650 1280 2676 2972 1512 2358 1166 1782 1326 1834 1034 2972
3-Jul 2182 1564 2228 2849 1990 2725 1955 1871 1165 1805 1494 2202 1965 1613 1617 1839 1342 2741 3220 1686 2398 1275 1818 1415 1857 1165 3220
4-Jul 2284 1629 2333 2928 2187 2874 2139 1947 1247 1933 1527 2255 2022 1663 1677 1912 1448 2863 3430 1766 2461 1332 1838 1520 2051 1247 3430
5-Jul 2345 1756 2443 3028 2330 2985 2247 2079 1377 2054 1572 2308 2122 1770 1762 1995 1582 3021 3567 2514 1367 1888 1832 2163 1367 3567
;‘:I‘alg ::;r)\ 47 4 44 51 50 60 36 18 18 38 27 21 17 26 42 38 42 44 40 40 40 30 30 24 41 36 17 60

CERun timng -25 -19 -26 23 -42 -14 06 -04 -28 -20 22 35 16 28 06 01 -23 -20 -09 19 -12 27 00 59 23 00 -42 59
PMRun timng -12 -22 09 1.6 -25 -20 -1.7 -3.0 -47 -26 50 44 62 15 0.0 -06 -39 -06 -1.3 -32 441 14 63 0.2 0.0 -47 63
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7/1/2015 3:55 PM
Alaska Time

PMTF Interpretation #5 for catches through June 30, 2015

The Replacement Index increased yesterday with catches distributed further inshore (Table 1). We report catches thus far
today (July 1) for Stations 6-10, which show run strength continuing for the outer two stations, but dropping off considerably
for Station 6.

Inseason results from the Port Moller Test Fishery (PMTF) remain unusually difficult to decipher this year. In our previous
interpretations, we have been careful to note that the preseason forecasts for 2015 were plausible given the data at the time
of their release. Given the low cumulative C+E inshore as of yesterday, the run seems to be late if it is to break 30 million and
several days late for it to come in at the preseason forecast (Figure 1).

In order to forecast the yearend total run, we must be able to project test fishery catches through the end of the season.
However, given the increased catches yesterday and the varying pattern across the transect this season, we do not feel
comfortable foretelling what Port Moller will do next. For the run to have the strength expected pre-season, test fishery
catches must remain strong for the next several days. If Port Moller dries up instead, we are likely looking at a much smaller
run. Time always tells, and we offer the usual mantra of needing a few more days of data.

For now, we have forecasted C+E through July 7 (Figure 2). When lagged backwards by their estimated travel times (TTs),
these projections seem to square with the genetic stock composition estimates at Port Moller (Figure 3). We give the most
weight to the June 24 and 26 comparisons. The apparent discrepancy between observed vs. expected compositions for the
Ugashik and Naknek-Kvichak districts on June 26™ may be because Station 2 was not fished on this date, causing Ugashik to
be under-represented in the genetic stack composition estimates. Alternately, if the June 26" observed values are accurate,
our projection for Naknek-Kvichak may be a little light and Ugashik a little heavy; we consider the forecasts for these districts
to be the most tenuous given their low C+Es available thus far to parameterize our models. We will update these forecasts
and interpretations as soon as the data allow us to speak with greater confidence.

Historical cumulative Traditional and Replacement Indices are provided in Tables 2 and 3, respectively.
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7/1/2015 3:55 PM
Alaska Time

Table 3. Historical cumulative Replacement Index by date from the PMTF, 1990-2015. Run timings for each year are based
on the time series 1990-2014 and given as days early (positive values) or late (negative values).

Date 2011 2012 2013 2014 2015 Avg Min Max
10-Jun 9 0 7 12 0 7 0 12
11-Jun 22 5 14 19 3 15 5 22
12-Jun 34 9 29 25 5 24 9 34
13-Jun 57 16 60 35 6 42 16 60
14-Jun 80 20 110 49 18 64 20 110
15-Jun 123 24 140 52 26 85 24 140
16-Jun 160 3 171 67 37 108 34 171
17-Jun 209 47 213 86 69 139 47 213
18-Jun 245 52 242 108 106 162 52 245
19-Jun 286 74 280 131 143 193 74 286
20-Jun 350 90 327 151 176 230 90 350
21-Jun 405 122 379 196 195 275 122 405
22-Jun 498 143 422 221 236 321 143 498
23-Jun 557 221 484 273 256 379 221 557
24-Jun 631 259 504 320 305 428 259 631
25-Jun 694 298 550 339 371 470 298 694
26-Jun 775 325 570 366 453 509 325 775
27-Jun 817 348 596 406 521 542 348 817
28-Jun 877 375 640 444 BT75 584 375 877
29-Jun 932 403 667 490 603 623 403 932
30-Jun 971 438 691 532 663 658 438 971
1-Jul 1025 489 712 564 698 489 1025
2-Jul 1061 525 730 604 730 525 1061
3-Jul 1081 574 749 647 763 574 1081
4-Jul 1116 598 757 691 791 598 1116
5-Jul 1140 614 774 735 816 614 1140
Total run

o 303 300 242 411
(millions)

CE Runtiming 2.7 0.0 5.9 23
PMRuntiming 4.1 14 6.3 0.2
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Figure 3. Stock composition estimates at the PMTF observed from genetic samples and compared to those based on
projected runs to each district lagged backwards in time based on the estimated travel times (see Figure 2).
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7/4/2015 4:35 AM
Alaska Time

PMTF Interpretation #6 for catches through July 3, 2015

The migration this year has been very odd. By now, the run will have to be (1) several days late to come in at the pre-season
forecast and/or (2) be very compressed (Figure 1). The first possibility would mean our estimates of TT are 3-4 days longer
than we thought, and/or there is considerable strength left at Port Moller. The second could occur if fish are milling outside
the districts causing a pooling effect. The rate of compression would be determined by how long it takes to “drain the pool”,
which would be anyone’s guess.

However, at this point we must consider the possibility of a smaller run. Catches picked up over the last two days at Station
10 and are likely headed for the Naknek-Kvichak district (Table 1). Increased representation of Kvichak fish in the June 30-
July 1 stock composition estimates from Port Moller is a signal the other stocks are winding down. A Replacement Index of
52 (not shown) at Station 12 yesterday indicates the run has shifted across the test fishing transect, which we have noted to
be a common occurrence this year. What this has done to the fish per index (FPI) remains uncertain, which confounds the
estimation of travel times (TTs) between Port Moller and the districts. Nevertheless, TT seems to be about 10 days, and
based on this assumption we offer our first in-season forecasts (Figure 2). All district C+Es are estimated to be below the pre-
season forecasts, which if true will cause the total inshore run to be about 30 million (44% lower than the expected 53
million).

Lagging these district forecasts backward in time based on their estimated TT distributions lets us see what the stock
compositions should have looked like at Port Moller and how they compare to what was observed (Figure 3). For the most
part, observed and expected stock compositions seem to agree. Given a 10-11 day travel time added to the June 30-July 1
indexes, this congruency in stock composition estimates offers some assurance that our forecasts are correct through about
July 12. How our forecasts perform after this depends on how well our projections of Port Moller catches hold up. Another
surge of fish would give reason to hope for a sizeable tale to the run distribution.

For now, we estimate that Port Moller peaked on June 25 making it about 2.5 days early. If so, the relationship between
inshore run timing and that for the test fishery would suggest the run is about one day early (Figure 4). However, because
TTs are likely longer than usual, the inshore mean day of return is estimated to be one day late (July 6). Note: our forecasts
show the peak day of C+E will occur on July 8 (Figure 2).

We will update our run forecast in a few days, and hopefully say something you do not already know.
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7/4/2015 4:35 AM
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Figure 3. Stock composition estimates at the PMTF observed from genetic samples (dark bars) versus those based on forecasted runs lagged backwards based on
the estimated travel times (TTs) between Port Moller and the respective districts (see Figure 1 for forecasts and TTs). Thus, the light bars are what we should have
observed at Port Moller if the district forecasts are accurate.
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PMTF Interpretation #7 for catches through July 10, 2015

This year continues to be perplexing to the very end. Genetic results for July 7-8 showed unexpected increases for the Egegik
and Nushagak Districts, and the Replacement Index (RI) increased from July 2 to July 9 (Table 1). Typically, declines in catches
towards the end of the test fishery provide more definitive information about the end of the run. These results suggest that
trailing C+E will be greater than projected in our Interpretation #6 released on July 4. This finding comes as a nice surprise
and means our forecast of about 30 million on that date is likely a worst case scenario and more protracted than anticipated.

The PMTF is very good at detecting the absence of fish, and the consistency in CPUE from our consecutive sets at each station
supports this assertion. When catches dry up towards the end of the test fishery, generally no substantial tail on the C+E
distribution will occur. This year test catches remained strong through July 10, and we know more fish are coming, but the
magnitude is less certain. Two pieces of information continue to be ambiguous now that the test fishery has ended: (1) how
quickly test catches would have tapered and (2) how the fish per index (FPI) might change. We will never know what would
have been caught at Port Moller beyond July 10, and the FPI often drops for high index points past June 30 (2014 is a prime
example). Assuch, we refrain from making a yearend forecast at this point and limit our projection to July 15 (Figure 1).

Appendix A Page A35



Port Moller Test Fishery 2015

Appendix A Page A36



Port Moller Test Fishery 2015

Appendix A Page A37



Port Moller Test Fishery 2015

APPENDIX B

ADF&G’S INSEASON STOCK COMPOSITION ESTIMATES FOR THE PORT MOLLER
TEST FISHERY IN 2015

Inseason, each stock composition release contained a bar chart of historical comparisons to past
year. To save space, this report reproduces only the final such historical comparison (released
July 7 -8, 2015). This final one captured all prior ones released throughout 2015; no
information has been lost.
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Bristol Bay Sockeye Salmon Fishery

Port Moller Sockeye Salmon Stock Composition Summary
June 10-26, 2015, by station

This report summarizes genetic stock composition estimates for sockeye salmon captured to
at different stations of the Port Moller Test Fishery through June 26, 2015. We analyzed

the fish by station groups to characterize the distribution of stocks across the test

fishery transect.

In defining station—specific groups, we balanced the goal of fine-scale temporal

resolution of station catches with the goal of comparable temporal periods and the
requirement of adequate sample sizes. As a result, we analyzed station—specific catches

for the entire test fishery season to date. Samples at Stations 2 and 4 were few so these
samples were grouped together to achieve adequate sample sizes.

The table below summarizes the mean stock composition estimates for all groups while the
following page visualizes estimates each station group.

Stations 2/4 Station 6 Station 8 Station 10
n=136 n=285 n=225 n=447

Stock Stock Stock Stock
Reporting Comp. 90% CI1 Comp. 90% CI Comp. 90% CI Comp. 90% C1
Group Est. Lower Upper Est. Lower Upper Est. Lower Upper Est. Lower Upper
North Peninsula 27.1% 18.7% 36.4% 7.4% 1.0% 13.4% 04%  0.0% 2.2% 0.1%  00% 0.4%
Ugashik 144% 0.0% 27.8% 4.6% 0.0% 19.6% 92% 0.0% 19.60% 03% 00% 1.9%
Egegik 36.7% 22.2% 52.7% 41.9% 27.6% 54.0% 35.2% 24.9% 47.0% 28.2% 22.8% 33.9%
Naknek 0.8% 00% 3.7% 35% 00% 92% 8%  0.0%  9.6% 8.1% 4.6% 11.9%
Alagnak 0.0% 00% 0.1% 0.1% 00% 02% 6.5% 1.5% 12.1% 1.8% 0.0% 4.6%
Kvichak 6.7% 00% 15.1% 20.2% 11.8% 29.0% 16.7% 10.1% 23.8% 29.1% 23.5% 34.7%
Nushagak 1.0% 00% 34% 42% 1.0% 7.7% 6.7% 3.1% 12.4% 14.2% 9.8% 18.9%
Wood 9.7% 3.7% 164% 16.5% 11.1% 22.0% 178% 84% 254% 17.9% 13.8% 22.2%
Igushik 34% 0.0% 11.2% 0.1% 0.0% 04% 33%  0.0% 125% 0.2% 00% 0.8%
Togiak 0.0% 00% 0.0% 0.0%  0.0% 0.1% 0.2%  0.0% 2.0% 01%  0.0% (0.6%
Kuskokwim 02% 00% 1.7% 1.5% 00% 8.1% 02% 00% 03% 0.0% 0.0% 0.1%

The genetic analysis was completed by the Alaska Department of Fish and Game, Division of Commercial Fisheries, Gene Conservation Laboratory,
These results are in—season estimates and are therefore preliminary in nature. Final quality control will be conducted post—season.
Page 1 of 2 Reported as of: July 1, 2015
3:00 PM
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APPENDIX C

ADF&G’S INSEASON AGE COMPOSITION ESTIMATES FOR THE PORT MOLLER TEST
FISHERY IN 2015

Only the final inseason age composition estimate (July 17, 2015) is reproduced here. This final
one contains all prior estimates released throughout 2015; no information has been lost.
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APPENDIX D

ADF&G’S DAILY RUN SUMMARIES FOR BRISTOL BAY IN 2015
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