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ABSTRACT

In 2016, the southern offshore test fishery (OTF) conducted from July 1 through July 29 captured 2,155 sockeye
salmon Oncorhynchus nerka, which represented 1,792 catch per unit of effort (CPUE) index points. The midpoint of
the 2016 sockeye salmon run at the southern OTF occurred on July 18. A formal inseason estimate of the 2016 run
size was made on July 25 and this analysis predicted a total run to Upper Cook Inlet (UCI) of 6.83 million sockeye
salmon. The best-fit total run estimate deviated from the estimated total run of 5.11 million fish by 33.7%. An
inseason estimate was also made for the Kenai River sockeye salmon run on July 25 and this analysis predicted a
total run to the Kenai River range of 3.53-5.57 million fish. Sockeye salmon and coho salmon O. kisutch genetic
samples were collected and archived for future analysis.

Key words:  Pacific salmon Oncorhynchus spp., test fishery, migratory behavior, mixed stock analysis, MSA,
Upper Cook Inlet, Alaska

INTRODUCTION

In 1979, the Alaska Department of Fish and Game (ADF&G) began an offshore test fishery
(OTF) project (hereafter referred to as the southern OTF) near the southern boundary of the
Upper Cook Inlet (UCI) salmon management area between Anchor Point and the Red River
Delta (Figure 1). The project was designed to estimate the total sockeye salmon Oncorhynchus
nerka run (including run timing) returning to UCI during the commercial salmon fishing season.
These data are used to help adjust commercial fishing times and areas to most efficiently harvest
surplus sockeye salmon or restrict fisheries that may overharvest specific stocks. In recent years,
the Alaska Board of Fisheries (BOF) has assembled management plans requiring inseason
abundance estimates of the annual sockeye salmon run to implement specific plan provisions.
The southern OTF project has increasingly become one of the most important tools Upper Cook
Inlet fishery managers utilize to make inseason fishery management decisions that comply with
BOF management directives. Test fishery results have been reported annually since 1979 (e.g.,
Dupuis et al. 2016).

In 2012, a second test fishery project (hereafter referred to as the northern OTF) was added. This
project collected tissue samples from sockeye salmon for genetic stock identification in order to
assess the spatial and temporal separation of Susitna River sockeye salmon as they migrate
through Cook Inlet. From 2012 to 2013, the northern OTF vessel fished 7 stations along a single
transect; in 2014, the vessel fished 8 stations along 2 transects running from Kalifornsky Beach
to the northern tip of Kalgin Island (Stations 2-5) and from the southern tip of Kalgin Island to
Clam Gulch Beach (Stations 8-11; Figure 2). The modification to the northern OTF was made
because it was believed that, due to the lack of fish encountered at the omitted stations (Dupuis et
al. 2015), ADF&G could more efficiently gather spatial and temporal information by adding the
second transect. The northern OTF project was discontinued prior to the 2015 season due to a
lack of funding. This report presents the results of the 2016 southern offshore test fishing project
and historic genetic stock identification information collected from both the northern and
southern test fisheries.

OBJECTIVES
The objectives of the southern OTF project were as follows:
1. Develop an inseason estimate of the 2016 UCI sockeye salmon total run;
2. Develop an inseason estimate for the 2016 Kenai River sockeye salmon total run; and



3. Estimate the spatial and temporal distribution of various sockeye salmon and coho
salmon O. kisutch stocks entering UCI.

METHODS

TEST FISHERY

The southern OTF sampled salmon returning to UCI by fishing 6 geographically fixed stations,
which were numbered consecutively from east to west (Figure 1). The current southern OTF
stations have been fished since 1992 (Tarbox 1994) and provide the most reliable estimates of
inseason run size and timing. Station 6.5 was not fished prior to 1992; analyses concluded that
the addition of Station 6.5 increased sampling power, but did not alter estimates of run timing
(Tarbox and King 1992). The ADF&G vessel R/V Solstice sampled all 6 stations of the southern
OTF transect daily, traveling east to west on odd-numbered days, and west to east on even-
numbered days. Sampling began on July 1 and the project concluded on July 29. Catch and catch
per unit effort (CPUE) data for missed stations were interpolated using a maximum likelihood
method (Millar 2011) or a simple average of catches from the day before and the day after for
each station not fished.

The following physical and chemical measurements were taken at the start of each gillnet set at
each station: air temperature, water temperature and salinity (at 1 m below the surface), wind
velocity and direction, tide stage, water depth, and water clarity. Air and water temperatures (°C)
and salinity (ppt) were measured using an YSI* Model Pro30 conductivity/salinity/temperature
meter (YSI Inc.; Yellow Springs, OH). Wind speed was measured in knots and direction was
recorded as 0 (no wind), 1 (north), 2 (northeast), 3 (east), 4 (southeast), 5 (south), 6 (southwest),
7 (west), or 8 (northwest) using a pocket weather tracker. Tide stage was classified as 1 (high
slack), 2 (low slack), 3 (flooding), or 4 (ebbing) by observing the movement of the vessel while
drifting with the gill net. Water depth was measured in fathoms (fm) using an echo sounder and
water clarity was measured in meters (m) using a 17.5 cm secchi disk, following methods
described by Koenings et al. (1987).

A conductivity temperature depth profiler (CTD) was also deployed at each station each day
along the southern OTF transect. The CTD measured temperature (°C), salinity (psu; psu is
defined as practical salinity unit and is equivalent to ppt), chlorophyll a (mg/m), oxygen
(percent saturation) and photosynthetically active radiation (PAR, percent surface maximum)
throughout the water column. The CTD was lowered to within about 3 m of the bottom and
retrieved at 1 m/sec. In this report, a cross-section of monthly mean parameter distributions along
the southern OTF transect is presented.

The southern OTF vessel fished 366 m (1,200 ft or 200 fathoms) of multi-filament drift gillnet
with a mesh size of 13 cm (5 1/8 inches). The net was 45 meshes deep and constructed of double
knot Super Crystal shade number 1, with filament size 53/S6F. At each station, all salmon
captured in the drift gillnet were identified by species and enumerated. Sockeye salmon captured
at the southern OTF (n < 30 at each station) were measured for length (mideye to fork of tail) to
the nearest mm.

1 Product names used in this report are included for scientific completeness but do not constitute a product endorsement.



For each species of salmon, the number of fish captured at each station (s) on each fishing day (i)

was expressed as a CPUE statistic, or index point, and standardized to the number of fish caught

in 100 fathoms of gear in 1 hour of fishing time:

100fm x 60min x number of fish 1)
fmof gear x MFT

CPUE, =

Mean fishing time (MFT) was:
(B-A)+(D-C) (2)
2 )

A is the time that net deployment started, B is the time that the net fully deployed, C is the time
net retrieval started, and D is the time the net was fully retrieved.

MFT = (C - B)+

Once deployed at a station, the drift gillnets fished 30 minutes before retrieval. However, the net
was capable of capturing fish prior to being fully deployed and during the time it was being
retrieved. MFT was therefore adjusted by summing the total time it took to set and retrieve the
net, then dividing this time in half, and adding it to the time when the entire net was deployed
and fished (Equation 2).

Daily CPUE; data were summed for all m stations (typically 6) as follows:

u 3
CPUE, = Y CPUE,; . ®)
s=1
Cumulative CPUE; (CCPUE) was given by:
(4)

d
CCPUE, = ) CPUE;,

i=1

where d is the date of the estimate.

GENETIC STOCK IDENTIFICATION SAMPLING
Tissue Sampling

Sockeye salmon captured at each station on the southern OTF (n < 50) had the left axillary
process removed for genetic analysis (Habicht et al. 2007). Additionally, in 2016, all coho
salmon captured had the left axillary process removed for future genetic analysis. Once removed,
the axillary process from individual fish were then placed on a sample card for later analysis. For
data continuity, sockeye salmon tissue samples from the southern OTF were paired with
corresponding length information. These data were collated and archived by division staff at
ADF&G office in Soldotna.

DESCRIBING THE SALMON MIGRATION AND PROJECTING TOTAL RUN

For the southern OTF, the sockeye salmon run was described for each of the previous years
based on the respective test fishery data, as described in Mundy (1979):

Yo =Y @+e ™), ©)



where Yyr g is the modeled cumulative proportion of CCPUEy,+ (f = final day of season) for year
(yr) as of day (d), and a and b are model parameters.

Variables without the subscript yr refer to the current year’s estimate. To determine which of the
previous run timing curves most closely fit the current year’s data on day (d), and to estimate
total run for the entire season (TRy), a projection of the current year’s CCPUEg at the end of the
season (CCPUEF) was estimated as per Mundy (1979):
D 6
> CCPUE,’ ©
CCPUEF = = .
>Y,.q - CCPUE,
d=

0

This model assumes that the modeled cumulative proportions (Yyrd) for previous year (yr) are the
same as for the current year (Mundy 1979). To test this assumption, inseason Yq was estimated
as:

_ CCPUE, (7)
¢ CCPUEF '
and the mean squared error (MSE) between Yq and Yyrq was estimated as:
D 8
Z(Yyr,d _Yd )2 ( )
MSE = 22
D+1

Years were ranked from lowest MSE (best model) to highest (worst), and the best fit years were
used to estimate CCPUEF for the current year. Catchability, or the fraction of the available
population taken by a defined unit of fishing effort, was estimated as:

_ CCPUE, 9)

d rd '
where qq is the estimated cumulative catchability as of day (d), and rq is the cumulative total run
as of day (d).

The cumulative total run on day (d) was the sum of all estimates for commercial, recreational,
and personal use harvests to date, total escapement to date, and the number of residual (i.e.,
residing) sockeye salmon in the district. The commercial harvest was estimated inseason from
mandatory catch reports called or faxed into the ADF&G office. Personal use and recreational
harvests were estimated inseason by examining catch statistics from previous years’ fisheries on
similar sized runs. Total passage to date included estimated passage into all monitored systems
(Susitna, Kenai, and Kasilof rivers, and Fish Creek) and unmonitored systems, which are
assumed to be 15% of the passage into monitored systems (Tobias and Willette 2003). The
number of residual fish in the district was estimated by assuming exploitation rates of 70% in
setnet fisheries, 35-40% in districtwide driftnet fisheries (based on the number of boats that
fished), and 25% in reduced district driftnet fisheries (Mundy et al. 1993). For example, if the
drift gillnet fleet harvested 500,000 sockeye salmon during an inletwide fishing period, then the
number of sockeye salmon originally in the district would be 1,250,000 (500,000/0.40 =



1,250,000) and the number remaining, or the residual, is 750,000 (1,250,000-500,000 =
750,000).

The passage rate (PRq), as of day (d) is the expansion factor used to convert CPUE into estimated
numbers of salmon passing the test fishery transect line into UCI:

PR, =1/q, . (10)
The total run at the end of the season (TRy) was:
TR¢ = PRy - CCPUEF. (11)

The midpoint of the run (M), defined as the day that approximately 50% of the total run has
passed the southern OTF transect from day 1 (June 24), was:

M =-a/b, (12)
where a and b are model parameters.

The last day of test fishing typically occurs on July 30 each year, which means the “tail-end” of
the sockeye salmon run was not assessed by the project. In 2016, the southern OTF project ended
on July 29, but escapement monitoring continued through August 14 in the Kasilof River,
August 19 in the Kenai River, August 14 at Fish Creek, and into late August at Judd, Chelatna,
and Larson lakes. Commercial fishing also continued into September.

Because the test fishery does not encompass the entire sockeye salmon run, the total CCPUEF
for the test fishery was estimated postseason using 2 methods (Equations 13 and 14):

H 13
CCPUE?:CCPUEF'Fﬁ-, (13)

L

where CCPUE! is the total estimated CCPUEF for the season, based on harvest, H; is the total

commercial harvest for the season, H is total commercial harvest through final day of test
fishery (f+2), and L is the number of days (lag time) it took salmon to travel from the test fishery
to commercial harvest areas (2 days, Mundy et al. 1993).

E, + H, (14)

CCPUE'" = CCPUEF - ,
t E.+ H

where CCPUEtr is the total estimated CCPUEF for the season, based on the total run. E; is the

total escapement for the season. Ht is the total commercial harvest for the season. E. is the total
UCI escapement through the final day of the test fishery, summed from 6 different streams. Hy is
the total UCI commercial harvest through the final day of the test fishery, and L is the number of
days (lag time) it took salmon to travel from the test fishery to spawning streams or commercial
harvest areas.

The total run adjustment to CCPUEF (Equation 14) has replaced adjustments based on harvest
alone (Equation 13), primarily due to changes to commercial fishing management plans made by
the Alaska Board of Fisheries. Management plans now provide less fishing time in August than
in the past; therefore, adjustments based on harvest alone would not have accurately reflected the
additional fish that entered the district after the test fishery ceased. The total run to date on the
last day of the test fishery was the sum of all commercial harvest data and escapement.



Escapement estimates were derived by summing passage from 2 sockeye salmon sonar
enumeration sites (Kenai and Kasilof rivers) and adding to that an expansion of the cumulative
weir counts at Chelatna, Judd, and Larson lakes to reflect the total Susitna River sockeye salmon
escapement, plus the weir count at Fish Creek, and an estimate of escapement to all unmonitored
systems through day (d). Total Susitna River sockeye escapement (Es) was estimated by
expanding the sum of weir counts at Chelatna lake weir (Ec) by a factor of 3.8 and the Larson
lake weir count (EL) by a factor of 1.9, e.g.:

Es=(Ec. 3.8) + (EL 1.9). (15)

The expansion factor for Chelatna Lake was estimated from mark—recapture studies conducted in
2008-2015 (Yanusz et al. 2007, 2011a, 2011b; Willette et al. 2016) and the expansion factor for
Larson Lake was estimated from mark—recapture studies conducted in 2006—2008 (Yanusz et al.
2007, 20114, 2011b).

An estimate of escapement to all non-monitored systems in UCI was considered to be 15% of the
monitored runs (Tobias and Willette 2003). Lag times are the approximate time for fish to
migrate from the test fishery transect to a particular destination. As suggested by Mundy et al.
(1993), lag times must be considered when estimating the total run passing the test fishery
transect on day (d). A lag time of up to 2 days was assumed for fish harvested in the commercial
fishery. We estimated lag times between the test fishery and escapement projects as follows:
Kasilof and Kenai rivers, 4 days; Fish Creek, 7 days (Mundy et al. 1993); and Susitna River
weirs, 14 days. The number of sockeye salmon harvested in sport and personal use fisheries after
test fishing has ceased that have not been estimated in the escapement are assumed to be
insignificant, and therefore are not utilized in the CCPUEF post-test-fishery adjustment.

Adjusted estimates of CCPUEF (CCPUE," and CCPUE,") were used for postseason estimates of
TRs.

PROJECTING THE KENAI RIVER TOTAL RUN

In addition to making inseason estimates of the total size of the annual sockeye salmon run, UCI
commercial fishery management plans require ADF&G to make an inseason estimate of the
number of Kenai River sockeye salmon in the run. Various management actions in both sport
and commercial fisheries are tied to the total abundance of Kenai River sockeye salmon, which is
characterized by 3 different size ranges: less than 2.3 million fish, between 2.3 and 4.6 million
fish, and greater than 4.6 million fish (Shields and Dupuis 2012). As previously described, the
CCPUED curves from the top 5 best fits of previous year’s test fishery data were used to project
the CCPUEF in 2016, which was then used to estimate the UCI total run. The Kenai River
component of the run was determined, in part, from a weighted age-composition allocation
method to estimate the stock composition of the commercial harvest (Tobias and Tarbox 1999).
This method (Bernard 1983) allocates the commercial harvest to various stocks by comparing the
age composition of the escapement in the major river systems of UCI to the age composition of
sockeye salmon harvested commercially (Tobias and Willette 2004). Three important
assumptions of the weighted age-composition method are that: 1) the age compositions of fish
escaping into the various river systems are representative of the age composition in the
commercial harvest; 2) the commercial harvest in specific areas is composed of nearby stocks;
and 3) exploitation rates are equal among stocks within age classes. The Kenai River run to date
(TRKq) was estimated by summing: 1) the commercial harvest of Kenai River stocks; 2) the



estimated (using dual-frequency identification sonar (DIDSON)) passage of sockeye salmon in
the Kenai River; and 3) an estimate of sport and personal use harvest below the river mile 19
sonar site. Finally, the remainder of the run that will be Kenai River origin was projected by
subtracting the run to date from the total run estimate, and then applying an estimate of the
proportion of the run remaining that will be Kenai River (PKq) by reviewing previous years’ data
for runs of similar timing. The total Kenai River run (TRKf) was estimated from:

TRK, =((TR; —r,)-PK,)+TRK,. (16)

RESULTS AND DISCUSSION

TEST FISHERY

In 2016, the southern OTF boat fished 154 of the possible 180 gillnet sets (e.g., 6 possible sets
per day for 30 days; Table 1). A total of 2,155 sockeye salmon were captured during the 2016
test fishery, as well as 312 pink salmon O. gorbuscha, 356 chum salmon O. keta, 440 coho
salmon, and 2 Chinook salmon O. tshawytscha (Tables 1-3; Appendices A1-A13). Sockeye
salmon daily catches ranged from 7 fish on July 11 to 259 fish on July 20. The sockeye salmon
CCPUEF for the 2016 project was 1,792, and daily CPUE values ranged from 5 to 177 (Tables 1
and 3). Linear regression of historic data showed that the 1992-2016 annual test fishery
unadjusted CCPUEF and the total annual run of sockeye salmon to UCI (Figure 3) were
significantly (o = 0.05) correlated (P = 0.02 and r? = 0.21), and 79% of the variation was
unexplained. Because so much of the variation remains unexplained, the southern OTF CCPUEF
by itself may not be a reliable predictor of the total annual sockeye salmon run.

INSEASON ABUNDANCE ESTIMATES

Tarbox and Waltemyer (1989) provided detail about the assumptions used in the curve fitting
procedures to estimate the CCPUEF statistic during the season. One of the major assumptions
was that 24 June represents the first day of the sockeye salmon run to UCI. Variability in
estimated runs can therefore result in an average or early run being misclassified as late,
especially during the first 2 weeks of the test fishery program. For this reason, 20 July was
chosen as the earliest date that inseason formal estimates of each year’s total run size and run
timing should be made. By then, there are enough data points in the current year’s run timing
curve to provide a more accurate estimate of the CCPUEF. In addition, Tarbox and King (1992)
and later Migratory timing and abundance estimates of sockeye salmon into Upper Cook Inlet,
Alaska annual project reports demonstrated that the initial first choice (best fit) estimate of the
CCPUEF statistic and total run made around mid-July was often not the best-fit estimate later in
July. Therefore, when making formal inseason estimates of the total run, the top 5 or 6 best fits
are evaluated. Careful consideration was given to years whose fits reveal the least day to day
change in the predicted CCPUEF. These years are identified as potentially being the final best fit
at the end of the season, especially if the MSE statistic (Equation 8), also referred to as the mean
sum of squares, was also improving. Salmon run timing information from other areas of Alaska
are also considered to help predict UCI run timing (Willette et al. 2010).

The formal abundance estimate of the 2016 UCI sockeye salmon run occurred on July 25, using
commercial, sport, and personal use harvests, escapement, and test fishery data through July 25
(Table 4). The 2016 test fishery CCPUED curve was mathematically compared to run curves from
1979 through 2015 (no estimate was made for 2013), and the estimates were ranked from best to



worst based on MSE. The passage rate was estimated to be 2,417 based on a run of 2.45 million fish
through July 25 (includes residual fish abundance in the district). The 2016 test fishery CCPUED
curve most closely tracked the 2005 run, estimating a CCPUEF of 2,825 index points. Given a
passage rate of 2,417, the total run estimate was 6.83 million fish. As cautioned earlier, the first best
fit (lowest MSE) on approximately 20 July often turns out not to be the best fit by the end of July,
therefore the top 5 fits were considered, which included run timing curves from 2006, 1994, 1997,
and 1998 (in order of best fit). Using these data, total run estimates ranged from 5.33 million to 8.35
million sockeye salmon. The best fits included runs that were between 1 and 9 days late.

The total sockeye salmon run to UCI in 2016 was estimated at approximately 5.11 million fish,
including commercial, sport, and personal use harvests, as well as escapement to all systems
(Table 5). Therefore, the first best-fit total run estimate from the formal inseason projection of
the 2016 run was approximately 33.7% higher than the actual run size. However, because the top
5 best fits from each analysis were given careful consideration inseason, the ranges in error from
these projections are highlighted in this report. Based on data through July 25, the difference
between the projected total run to UCI and the actual value ranged between 2.9% and 63.4%.

Using the July 25 total UCI run estimate, the total Kenai River sockeye salmon run was
projected to range between 3.53 million and 5.57 million fish (Table 6). Assuming 2.55 million
Kenai River sockeye salmon had returned to date, that meant between 980,000 and 4.57 million
fish remained in the run. The preseason forecast for the Kenai River had projected a total run of
4.7 million fish, which required commercial fisheries management to follow guidelines for a run
greater than 4.6 million sockeye salmon. Three of the 5 best-fit estimates from the July 25
assessment projected a Kenai River run between 2.3 million and 4.6 million fish; the remaining
estimates projected a run at or above 4.6 million fish. The July 25 assessment indicated to
ADF&G that the appropriate commercial fishery management approach would be to continue to
follow the guidelines for a run to the Kenai River greater than 4.6 million fish. Using postseason
data, the 2016 sockeye salmon run to the Kenai River was estimated to be approximately 3.55
million fish.

OTF ERROR

OTF run forecast errors are largely a function of errors in estimating CCPUEF, which result
from the algorithm that fits the current year’s cumulative CPUE to run timing curves from earlier
years. Early in the season, the curve fitting algorithm tends to estimate that the current year’s run
timing best-fits curves from prior years with later run timings resulting in overestimates of
CCPUEF. Thus, forecast errors for total run, CCPUEF, and run timing tend to be positive early
in the season and decrease significantly as the season progresses (Figure 4). After approximately
July 23, run forecast errors tend to stabilize within plus or minus 20%. Mean absolute percent
errors (MAPE) average 40% from July 19-23, 9% from July 24-26 and 7% from July 27-31
(1996-2014). Prior to July 24, the model tends to over-forecast small runs and more accurately
forecast large runs, whereas forecast errors from July 24-26 are weakly positively related to run
size, and forecast errors from July 27-31 are not related to run size (Figure 5). Prior to July 24,
forecast MAPE was also a function of actual run timing (Table 5; Figure 6). MAPE was 34% for
early runs and 15% for on-time or late runs. Forecast errors are also a function of actual run size.

In 2016, the first best-fit estimate on July 25 was not the most accurate and overestimated the
final UCI total sockeye salmon run by 33.7%. The model selected the 2005 sockeye salmon run
as the best fit. The 2005 run was late and above average in run size; by late July, there was



confidence among ADF&G management staff that 2016 would be late by an unknown amount
and would probably not be as large as forecasted. The 1998 run (fifth best fit) was the better fit
because it was very close to the 2016 run with respect to run timing and total run size. Therefore,
management staff should always consider the top 5 best-fit estimators as possible predictors of
run timing and run strength.

RUN TIMING

Although differences between annual inseason and postseason (adjusted by either harvest or total
run) CCPUEF statistics were often relatively minor, they affected calculations of the a and b
coefficients in the equations used to describe historical run timing curves (Equation 5), which in
turn had an effect on estimates of subsequent CCPUEF values (Table 7). Beginning in 2002, the
total run method was used to make postseason adjustments to all previous years’ CCPUEF
statistics (Shields 2003).

In 2016, the test fishery CCPUEF of 1,792 was adjusted to 2,138 based on the number of fish
that were commercially harvested and escaped after the test fishery ceased (Table 7). Therefore,
this method estimated that approximately 14% of the sockeye salmon run occurred after the test
fishery terminated (Appendix A14). Historical a and b coefficients calculated using total run
adjusted CCPUEF values are now used for all inseason run projections.

A nonlinear mathematical model (Mundy 1979) was fit to the CCPUED proportions of the 2016
sockeye salmon run to UCI. Using the total run adjusted CCPUEF, this analysis suggested that
7% of the run had passed the OTF transect line prior to the start of test fishing on July 1, and that
the run was approximately 86% complete at project termination on July 29 (Appendix Al4).
Therefore, the mathematical model suggests the 2016 test fishery covered approximately 79% of
the run. The test fishery passage rate for the season can be calculated by dividing the total
number available to capture by the test fishery by the unadjusted CCPUEF. In 2016, the
estimated final passage rate was approximately 2,253.

The midpoint of the 2016 UCI sockeye salmon run, or the day on which approximately 50% of
the total run had entered UCI at the test fishery transect, occurred on day 24.5, or July 18, which
was 2 days late compared to the historical mean date of July 16 (Table 8).

ENVIRONMENTAL VARIABLES

In 2016, surface water temperatures measured along the southern OTF transect ranged from
10.0°C to 14.8°C and averaged 12.2°C for the year (Appendices A15-Al6). These water
temperature data were higher than the 1992-2015 average surface water temperature of 10.4°C
(Appendix Al17). Air temperatures ranged from 11°C to 23°C and averaged 16°C. Wind velocity
averaged 10 knots for the month. Wind direction was variable, but in general, winds originated
out of the south, the predominate wind orientation in UCI during July. The 2016 seasonal
average salinity of 27.6 ppt was lower than the 1992-2015 average of 29.7 ppt. Koenings et al.
(1987) describe a secchi disk as a black and white circular plate that was used to easily estimate
the degree of visibility in natural waters. Secchi disk readings in 2016 were similar to the
averages from all previous years. In general, water clarity along the test fishery transect
decreases as you travel from east to west as a result of numerous glacial watersheds draining into
the west side of Cook Inlet. From 2002 to 2016, the average secchi disk depth was 7.9 m at
Station 4 and decreased to 3 m at Station 8. Finally, Station 4 was the shallowest station and



averaged 25.6 fathoms (154 feet) in depth. Changes in depth are a result of different stages of
tide as well as minor differences in set location from day to day.

Monthly mean distributions of temperature and salinity along the southern OTF transect in 2016
indicated a surface layer of relatively warm, turbid, low salinity water along the west side of the
transect (Figure 7). A core of relatively low temperature, high salinity water was evident below
about 30 m depth along the west side of the transect sloping upward to the surface along the east
side of the transect. Oxygen saturation and chlorophyll a levels were generally higher near this
core of cooler water at depth. Surface layer water temperatures were about 1°C warmer and
surface-layer vertical stratification was stronger in 2016 than in 2015 (Dupuis et al. 2016).

Changes in surface layer (0-5 m) distributions of temperature and salinity were related to
changes in tidal range during July. In mid-and late July, relatively warm, low salinity surface
layers formed during neap tides (Figure 8). Water temperatures exceeded 13°C and salinities
decreased below 27 ppt in these surface layers. Patterns of sockeye salmon CPUE indicated that
fish may have been travelling along the boundaries of these warm, low salinity layers. High
sockeye salmon CPUE along the east side of the transect near the middle of July corresponded
with a strong easterly intrusion of this warm, low salinity layer (Figure 8). Willette et al. (2010)
concluded that salmon in Cook Inlet appeared to swim below low salinity surface (<29 ppt)
layers making them less vulnerable to surface drift gillnets.

Water temperatures are believed by many to play a significant role in the timing of salmon runs
(Burgner 1980), therefore these data have been closely monitored. In general, warmer water
temperatures are thought to result in early runs and cooler temperatures produce later runs. For
example, in Bristol Bay, Burgner (1980) reported that the arrival dates of sockeye salmon were
early during years when water temperatures were warmer than average. A later Bristol Bay study,
Ruggerone (1997), found that the change in temperature from winter to spring was a better predictor
of run timing than water temperature alone. However, water temperature data alone may or may not
be an accurate predictive tool to gauge the run timing of UCI salmon stocks. The 2005 UCI sockeye
salmon run was the second latest run ever observed, yet surface water temperatures along the test
fishery transect were the warmest ever measured. Conversely, the 2008 run was 4 days early, yet
surface water temperatures were much cooler than average. Therefore, it appears that factors other
than just water temperature probably play a role in determining salmon run timing in UCI. Pearcy
(1992) summarized some of the factors that affect the coastal migration of returning adult salmon
and found that prior to entering estuaries adult salmon probably rely on cues that are different from
those used in the open ocean phases of their migration.

Although salinity, water temperature, currents, and bathymetry are all believed to play a role in
migration, another dynamic to consider that could affect run timing to UCI is the stock composition
of the run. When classifying total sockeye salmon run timing in UCI, the magnitude of the Kenai
River run should be considered. Because Kenai River sockeye salmon return to UCI later and in
larger numbers than any other stock, UCI runs classified as late tend to include large Kenai River
runs. For example, from 1988 to 2015, the average Kenai River total run (DIDSON based) for years
when the UCI return was classified as early (n = 12) was 3.4 million fish, yet for UCI runs classified
as on time or late (n = 17), the Kenai River run averaged 4.2 million fish. A combination of these
factors (water temperature, salinity, currents, bathymetry, and stock composition of the run)
probably affects fish migration and ultimately classification of the run timing as early or late.
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To better understand and predict sockeye salmon migrations into UCI, ADF&G conducted a
companion study on the test fishery vessel from 2002 to 2005. Using side-looking sonar, fish
distribution in the water column was measured in relation to various oceanographic data, such as
water temperature, salinity, tide stage, and water clarity. This study also examined various methods
to improve the OTF inseason run forecasts (Willette et al. 2010).

GENETIC STOCK IDENTIFICATION TISSUE SAMPLING AND ANALYSES

In 2016, southern OTF tissues suitable for genetic analysis were sampled from 1,864 sockeye
salmon and these samples were archived for future analysis. In 2016, 440 coho salmon were
sampled from the southern OTF project. Data retrieval and quality control results for the baseline
collections are reported in Barclay and Habicht (2012).

Genetic information has been collected and analyzed from the southern OTF since 2006 and
from the northern OTF from 2012 to 2014 (Dupuis and Willette 2016). The efficacy of using
MSA in combination with the test fishery for inseason management of the UCI commercial
fishery remains unclear. Although it could be useful to know when specific stocks are entering
the Central District, inter- and intra-annual variability in migration routes through the district
would make adjusting commercial fishing periods to increase or decrease stock-specific
exploitation problematic. Willette et al. (2016) provides a review of the temporal and spatial
distributions of Kenai and Susitna River sockeye and coho salmon in UCI. The UCI test fishery
continues to provide fishery managers with important data about sockeye salmon stock
composition, abundance, and run timing. Because commercial, sport, and personal use fishery
management plans depend on inseason sockeye salmon run estimates, the UCI test fishery
project remains one of the most essential tools available for the implementation of these plans.
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Table 1.-Summary of sockeye salmon fishing effort, daily and cumulative catch and CPUE, and mean

fish length, Upper Cook Inlet southern offshore test fishery project, 2016.

Total mean

Number fishing Mean
of time Catch CPUE length
Date stations (min) Daily Cum Daily Cum (mm)
1 July 6 238.1 117 117 84 84 558
2 July 6 230.0 19 136 14 98 525
3 July 6 246.0 108 244 79 177 551
4 July 6 212.0 32 276 29 205 550
5 July 6 219.5 63 339 51 256 553
6 July 6 225.0 125 464 91 347 546
7 July 6 223.5 74 538 59 406 550
8 July 6 219.0 85 623 66 471 558
9 July 6 218.0 55 678 43 514 555
10 July 6 229.5 41 719 32 546 559
11 July 6 216.5 7 726 5 551 546
12 July 6 217.5 30 756 25 575 554
13 July 6 216.5 55 811 46 621 557
14 July 6 232.0 95 906 72 693 559
15 July 6 254.0 257 1,163 177 870 558
16 July 52 179.0 31 1,194 38 908 557
17 July 6 235.5 152 1,346 107 1,015 556
18 July 6 223.0 85 1,431 67 1,082 559

19 July 02 0.0 0 1,431 121 1,204
20 July 6 239.0 259 1,690 175 1,379 550
21 July 3 99.5 14 1,704 27 1,406 539
22 July 6 232.5 126 1,830 93 1,499 560
23 July 6 224.5 87 1,917 68 1,567 555
24 July 42 141.0 24 1,941 27 1,594 556
25 July 6 211.0 15 1,956 13 1,607 559
26 July 6 218.0 54 2,010 43 1,650 558

27 July 02 0.0 0 2,010 40 1,689
28 July 6 226.0 45 2,055 34 1,723 552
29 July 42 168.0 100 2,155 69 1,792 553

2 Not all stations fished due to weather; the data for missing stations were interpolated.
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Table 2.—Estimated sockeye salmon catch by date and station, Upper Cook Inlet southern offshore test
fishery project, 2016.

Station number

Date 4 5 6 6.5 7 8 Total
1 July 0 18 79 17 3 0 117
2 July 0 0 19 0 0 0 19
3 July 19 1 40 35 8 5 108
4 July 4 18 1 8 0 1 32
5 July 4 35 18 0 1 5 63
6 July 11 21 93 0 0 0 125
7 July 0 15 11 6 16 26 74
8 July 0 48 0 1 3 33 85
9 July 0 10 32 3 4 6 55
10 July 0 14 5 5 13 4 41
11 July 0 0 2 5 0 0 7
12 July 1 9 1 17 2 0 30
13 July 7 5 11 10 5 17 55
14 July 3 10 16 56 6 4 95
15 July 104 33 68 19 31 2 257

16 July? 14 5 12 0 - 0 31
17 July 0 64 6 75 6 1 152
18 July 37 13 20 7 6 2 85
19 July? - - - - - - -
20 July 1 2 76 104 73 3 259
21 July? - - - 0 14 0 14
22 July 1 51 25 13 30 6 126
23 July 0 0 15 33 29 10 87
24 July? 0 - 5 6 13 - 24
25 July 0 0 8 5 1 1 15
26 July 4 1 17 30 2 54
27 July? - - - - - - -
28 July 0 0 1 6 23 15 45
29 July? - 46 30 23 1 100

Total 210 373 610 478 340 144 2,155
Percent 10% 17% 28% 22% 16% 7% 100%

2 Not all stations fished due to weather; the data for missing stations were interpolated.
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Table 3.—Estimated sockeye salmon CPUE by date and station, Upper Cook Inlet southern offshore
test fishery project, 2016.

Station number

Date 4 5 6 6.5 7 8 Total
1 July 0 14 54 14 3 0 84
2 July 0 0 14 0 0 0 14
3 July 15 1 28 25 6 4 79
4 July 3 17 1 6 0 1 29
5 July 4 27 15 0 1 4 51
6 July 9 18 64 0 0 0 91
7 July 0 13 9 5 13 20 59
8 July 0 36 0 1 3 26 66
9 July 0 8 23 3 3 5 43
10 July 0 10 4 4 11 3 32
11 July 0 0 2 3 0 0 5
12 July 1 8 1 14 2 0 25
13 July 6 4 9 8 4 14 46
14 July 2 7 13 42 5 3 72
15 July 73 19 47 15 23 2 177

16 July? 11 4 9 0 14 0 38
17 July 0 46 5 51 5 1 107
18 July 29 10 16 6 5 2 67
19 July? 15 6 35 37 27 2 121
20 July 1 2 53 69 48 3 175
21 July? 3 5 8 0 11 0 27
22 July 1 36 19 10 23 5 93
23 July 0 0 11 25 23 9 68
24 July? 0 5 4 5 11 2 27
25 July 0 0 7 4 1 1 13
26 July 3 1 0 13 24 2 43
27 July? 2 1 1 9 21 7 40
28 July 0 0 1 4 17 12 34
29 July? 1 0 29 21 17 1 69

Total 177 297 478 393 318 128 1,792
Percent 10% 17% 27% 22% 18% 7% 100%

2 Not all stations fished due to weather; the data for missing stations were interpolated.
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Table 4.—Total run estimates for sockeye salmon to Upper Cook Inlet, Alaska, 2016.

Based on data through 7/25/2016

Escapement 1,373,775
Cumulative catch (Commercial, Sport, & PU) 2,446,407
Residual in district 61,298
Total run through 7/25/2016 = 3,881,480
2016 Cumulative OTF CPUE through 7/25 = 1,606
Passage rate (total run/cumulative CPUE) through 7/25 = 2,417
Run estimates based on model results (fit of current year to past years)

Mean sum Estimated total CPUE Estimated

Year of squares Current Previous day Difference Timing total run
2005 0.00043 2,825 2,853 -28 Late 7 days 6,827,706
2006 0.00045 3,454 3,517 -63 Late 9 days 8,348,565
1994 0.00049 2,641 2,672 -32 Late 4 days 6,382,617
1997 0.00067 2,207 2,215 -8 Late 1 day 5,334,497
1998 0.00069 2,176 2,183 -7 Late 3 days 5,259,840
2014 0.00084 1,980 1,983 -3 Late 1 day 4,786,353
1983 0.00101 1,907 1,910 -3 On Time 4,609,680
1986 0.00116 1,904 1,901 2 Late 1 day 4,600,883
1982 0.00120 1,945 1,942 3 Late 2 days 4,700,723
1991 0.00129 2,098 2,118 -19 Late 2 days 5,070,962
2004 0.00131 2,133 2,155 -22 Late 2 days 5,156,108
1987 0.00140 2,414 2,453 -39 Late 2 days 5,833,410
2007 0.00140 2,396 2,435 -38 Late 4 days 5,791,646
1995 0.00149 1,835 1,837 -2 On Time 4,434,989
1993 0.00161 1,812 1,806 7 Early 1 day 4,380,368
2003 0.00174 1,754 1,749 5 Early 2 days 4,239,514
1985 0.00202 1,857 1,848 8 On Time 4,486,952
1996 0.00241 1,682 1,673 9 Early 2 days 4,065,137
1988 0.00242 1,806 1,796 11 Early 2 days 4,365,166
1999 0.00259 2,185 2,219 -34 Late 3 days 5,281,398
2012 0.00285 1,690 1,685 5 Early 1 day 4,083,989
2009 0.00309 1,636 1,623 13 Early 2 days 3,952,922
1992 0.00330 2,115 2,147 -32 Late 2 days 5,112,146
2011 0.00352 1,935 1,953 -18 Late 2 days 4,676,917
2010 0.00398 1,841 1,827 14 Early 1 day 4,450,288
2002 0.00439 1,596 1,579 17 Early 1 days 3,856,804
1990 0.00452 2,387 2,447 -60 Late 3 days 5,769,073
2015 0.00454 4,970 5,362 -391 Late 10 days 12,012,672
2000 0.00459 1,565 1,550 15 Early 2 days 3,782,630
2001 0.00479 1,589 1,571 18 Early 2 days 3,839,354
1989 0.00638 1,911 1,892 19 On Time 4,619,348
1984 0.00869 1,550 1,527 23 Early 4 days 3,746,981
2008 0.01195 1,600 1,574 25 Early 4 days 3,866,689
1979 0.01774 1,421 1,391 29 Early 5 days 3,433,974
1980 0.04103 1,362 1,327 35 Early 9 days 3,292,225
1981 0.04140 1,331 1,295 35 Early 9 days 3,216,577
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Table 5.-Absolute percent error (APE) using the first
best-fit estimate of southern test fishery data on or after July
20 to project the estimated total annual UCI sockeye salmon
run, 1988-2016.

Actual run July 20

Year  (millions) estimate APE Run timing
1988 8.52 11.30 32.6% 1 day early
1990 5.00 4.90 1.9% 4 day late
1991 3.66 3.90 6.5% 2 day late
1992 10.90 11.40 4.5% 2 day late
1993 6.48 6.40 1.2% on time
1994 5.51 5.30 3.8% 5 day late
1995 451 4.50 0.2% on time
1996 5.63 8.50 51.0% 1 day early
1997 6.41 6.00 6.4% 3 day late
1998 3.00 3.40 13.3% 3 day late
1999 457 5.20 13.7% 3 day late
2000 2.94 3.20 8.8% 2 day early
2001 3.53 6.20 75.4% 2 day early
2002 4.84 5.50 13.6% 2 day early
2003 6.29 6.79 8.0% 1 day early
2004 7.92 8.94 12.8% 2 day late
2005 7.92 9.17 15.8% 7 day late
2006 4.96 3.60 27.5% 9 day late
2007 5.44 4.65 14.6% 4 day late
2008 4.13 5.17 25.3% 4 day early
2009 4.29 9.11 112.5% 2 day early
2010? 5.26 4.69 10.8% 1 day early
2011 8.60 11.56 34.4% 2 day late
2012 6.61 6.73 1.8% 1 day early
2013° - - - -
2014 5.28 9.10 72.3% 1 day late
2015 6.30 5.89 6.5% 10 day late
2016 5.11 6.83 33.7% 2 day late
Average APE  Median APE

All runs 23% 13%

On time + 16% 13%

All early 34% 19%

& Total run was estimated by summing harvest and escapement
throughout Upper Cook Inlet; in the Kenai and Kasilof rivers,
escapements were converted to Bendix-equivalent units.

b Due to number of missed fishing days, the program was not used in
2013.
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Table 6.—Projected total Kenai River sockeye salmon run (millions) estimated from total southern OTF CPUE and age composition stock
allocation, 2016.

Data through 25 July
Passage Estimated Estimated Estimated Estimated Estimated Estimated
Est. total OTF CPUE rate UClI UClrun  UClrun Kenai Prop. Kenairun total Kenai
Year MSS  Current Prev. day Timing  (total run/cum. CPUE) total run to date® remaining runtodate Kenai remaining run
2005 0.00043 2,825 2,853  Late 7 days 2,417 6.83 3.78 3.05 2.550 66% 2.01 457
2006 0.00044 3,454 3,517  Late 9 days 2,417 8.35 3.78 457 2.550 66% 3.02 5.57
1994 0.00048 2,641 2,672  Late 4 days 2,417 6.38 3.78 2.61 2.550 66% 1.72 4.27
1997 0.00066 2,207 2,215 Late 1 day 2,417 5.33 3.78 1.56 2.550 66% 1.03 3.58
1998 0.00068 2,176 2,183  Late 3 days 2,417 5.26 3.78 1.48 2.550 66% 0.98 3.53

T¢

Note: MSS is the mean sum of squares
@ Does not include residual fish still resident in the Central District.



Table 7.-The final unadjusted CPUE and total run
adjusted CPUE for the southern offshore test fishery with
the corresponding a and b coefficients used to describe the
run timing curves, 1979-2016.

Final Total run adjusted
Year OTF CPUE Total run adjusted a b
1979 602 664 -3.3380 0.2004
1980 740 777 -2.2403 0.1612
1981 364 387 -2.5243 0.1819
1982 651 786 -3.7156 0.1633
1983 2,464 2,474 -4.2732 0.1884
1984 1,331 1,341 -3.4018 0.1834
1985 1,422 1,563 -3.5633 0.1626
1986 1,653 1,714 -3.8642 0.1719
1987 1,404 1,428 -4.6385 0.1785
1988 1,131 1,169 -3.5655 0.1662
1989 619 692 -2.7031 0.1238
1990 1,358 1,426 -5.7085 0.2211
1991 1,574 1,740 -4.6331 0.1919
1992 2,021 2,195 -5.4043 0.2217
1993 1,815 1,913 -3.9018 0.1797
1994 1,012 1,199 -3.9757 0.1453
1995 1,712 1,850 -4.6219 0.2078
1996 1,723 1,796 -4.4605 0.2144
1997 1,656 1,826 -3.7000 0.1496
1998 1,158 1,313 -3.7142 0.1515
1999 2,226 2,419 -5.1500 0.2081
2000 1,520 1,565 -4.9141 0.2480
2001 1,586 1,630 -3.9823 0.2041
2002 1,736 1,825 -4.0642 0.2068
2003 1,787 1,848 -4.4402 0.2068
2004 2,028 2,345 -4.6374 0.1903
2005 2,643 3,191 -3.7152 0.1302
2006 1,507 1,969 -4.0762 0.1308
2007 2,584 2,924 -4.6427 0.1793
2008 1,594 1,675 -2.8021 0.1521
2009 2,487 2,616 -4.4130 0.2173
2010 2,055 2,266 -3.1347 0.1459
2011 3,715 3,835 -55481 0.2304
2012 2,052 2,141 -5.0793 0.2399
20132 1,342 - - -
2014 2,505 2,769 -3.9579 0.1711
2015 1,609 2,287 -7.0977 0.2216
2016 1,792 2,138 -3.8479 0.1569

2 No estimate for 2013 due to the high number of missed fishing days.
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Table 8.-Midpoint of the Upper
Cook Inlet sockeye salmon run at
the southern offshore test fishery
transect relative to day 1 (June 24),
1979-2016.

Date?
Year Coded Calendar
1979 16.7 10 Jul
1980 13.9 7 Jul
1981 13.9 7 Jul
1982 22.8 16 Jul
1983 22.7 16 Jul
1984 18.5 12 Jul
1985 21.9 15 Jul
1986 22.5 15 Jul
1987 26.0 19 Jul
1988 21.5 14 Jul
1989 21.8 15 Jul
1990 25.8 19 Jul
1991 24.1 17 Jul
1992 24.4 17 Jul
1993 21.7 15 Jul
1994 27.4 20 Jul
1995 22.2 15 Jul
1996 20.8 14 Jul
1997 24.7 18 Jul
1998 24.5 18 Jul
1999 24.7 18 Jul
2000 19.8 13 Jul
2001 19.5 13 Jul
2002 19.7 13 Jul
2003 21.5 14 Jul
2004 24.4 17 Jul
2005 28.5 22 Jul
2006 31.2 24 Jul
2007 25.9 19 Jul
2008 18.4 11 Jul
2009 20.3 13 Jul
2010 21.5 14 Jul
2011 24.1 17 Jul
2012 21.2 14 Jul
2013°
2014 23.1 16 Jul
2015 32.0 25 Jul
2016 24.5 18 Jul
Average 22.6 16 Jul

@ Coded date 1 (June 24) represents the
first day of the sockeye salmon run
across the southern OTF transect.

b No estimate for 2013 due to the high
number of missed fishing days.
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Figure 1.—Location of the southern offshore test fishery transect and fishing stations in Cook Inlet, Alaska, 2016.
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Figure 7.-Monthly mean distributions of temperature (0C), salinity (psu), chlorophyll a (mg/m3), oxygen (percent saturation), and
photosynthetically active radiation (PAR, percent surface max.) along the southern OTF transect, 2016.

Note: The solid areas indicate the bottom. Numbers across the top of each panel indicate stations along the transect.
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Figure 8.—Distributions of daily surface layer (0-5 m) temperature (deg. C), salinity (psu), chlorophyll a (mg/m?), oxygen (percent saturation),
euphotic zone depth (m) and sockeye salmon CPUE along the southern OTF transect, 2016.
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APPENDIX A: SOUTHERN OFFSHORE TEST FISHERY
2016 SEASON DATA
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Appendix Al.-Summary of pink salmon fishing effort, daily and cumulative catch, and daily and

cumulative CPUE, Upper Cook Inlet southern offshore test fishery project, 2016.

Total mean
Number fishing
of time Catch CPUE

Date stations (min) Daily Cum Daily Cum
1 July 6 238.1 6 6 4 4
2 July 6 230.0 2 8 2 6
3 July 6 246.0 7 15 5 11
4 July 6 212.0 3 18 3 14
5 July 6 219.5 1 19 1 15
6 July 6 225.0 10 29 8 22
7 July 6 2235 6 35 5 27
8 July 6 219.0 2 37 2 28
9 July 6 218.0 17 54 13 42
10 July 6 229.5 20 74 16 57
11 July 6 216.5 3 77 3 60
12 July 6 217.5 16 93 13 73
13 July 6 216.5 6 99 5 78
14 July 6 232.0 27 126 20 97
15 July 6 254.0 59 185 40 137
16 July 5a 179.0 7 192 6 143
17 July 6 2355 19 211 14 157
18 July 6 223.0 4 215 3 160
19 July 02 0.0 0 215 0 160
20 July 6 239.0 12 227 8 168
21 July 3 99.5 3 230 2 171
22 July 6 232.5 26 256 20 190
23 July 6 224.5 3 259 2 193
24 July 42 141.0 1 260 1 194
25 July 6 211.0 265 4 198
26 July 6 218.0 14 279 11 209
27 July 02 0.0 0 279 0 209
28 July 6 226.0 8 287 6 215
29 July 42 168.0 25 312 17 232

2 Not all stations fished due to weather; the data for missing stations were interpolated.
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Appendix A2.-Estimated pink salmon catch by date and station, Upper Cook Inlet southern offshore
test fishery project, 2016.

Station number

Date 4 5 6 6.5 7 8 Total
1 July 0 0 4 2 0 0 6
2 July 0 1 1 0 0 0 2
3 July 1 0 3 3 0 0 7
4 July 1 1 0 0 1 0 3
5 July 0 0 1 0 0 0 1
6 July 2 2 6 0 0 0 10
7 July 1 0 0 1 2 2 6
8 July 0 0 1 0 0 1 2
9 July 0 5 4 1 7 0 17
10 July 0 9 1 1 7 2 20
11 July 0 0 2 0 1 0 3
12 July 1 0 0 15 0 0 16
13 July 0 0 3 1 1 1 6
14 July 1 11 3 11 0 1 27
15 July 7 15 17 2 17 1 59

16 July? 0 0 5 2 0 0 7
17 July 3 10 0 6 0 0 19
18 July 1 2 1 0 0 0 4
19 July? 0 0 0 0 0 0 0
20 July 0 0 1 5 6 0 12
21 July? 0 0 0 0 3 0 3
22 July 7 10 4 1 3 1 26
23 July 0 0 1 1 1 0 3
24 July? 1 0 0 0 0 0 1
25 July 1 2 2 0 0 0 5
26 July 5 2 1 5 0 1 14
27 July? 0 0 0 0 0 0 0
28 July 1 1 0 2 3 1 8
29 July? 0 0 8 14 3 0 25

Total 33 71 69 73 55 11 312
Percent 11% 23% 22% 23% 18% 4% 100%

2 Not all stations fished due to weather; the data for missing stations were interpolated.
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Appendix A3.—Estimated pink salmon CPUE by date and station, Upper Cook Inlet southern offshore
test fishery project, 2016.

Station number

Date 4 5 6 6.5 7 8 Total
1 July 0 0 3 2 0 0 4
2 July 0 1 1 0 0 0 2
3 July 1 0 2 2 0 0 5
4 July 1 1 0 0 1 0 3
5 July 0 0 1 0 0 0 1
6 July 2 2 4 0 0 0 8
7 July 1 0 0 1 2 2 5
8 July 0 0 1 0 0 1 2
9 July 0 4 3 1 6 0 13
10 July 0 7 1 1 6 2 16
11 July 0 0 2 0 1 0 3
12 July 1 0 0 12 0 0 13
13 July 0 0 3 1 1 1 5
14 July 1 8 2 8 0 1 20
15 July 5 8 12 2 13 1 40
16 July? 0 0 4 2 0 0 6
17 July 3 7 0 4 0 0 14
18 July 1 2 1 0 0 0 3
19 July? 0 0 0 0 0 0 0
20 July 0 0 1 3 4 0 8
21 July? 0 0 0 0 2 0 2
22 July 6 7 3 1 2 1 20
23 July 0 0 1 1 1 0 2
24 July? 1 0 0 0 0 0 1
25 July 1 2 2 0 0 0 4
26 July 4 2 1 4 0 1 11
27 July? 0 0 0 0 0 0 0
28 July 1 1 0 1 2 1 6
29 July? 0 0 5 10 2 0 17
Total 27 50 50 54 42 9 232
Percent 11% 22% 21% 23% 18% 4% 100%

2 Not all stations fished due to weather; the data for missing stations were interpolated.
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Appendix A4.-Summary of chum salmon fishing effort, daily and cumulative catch, and daily and
cumulative CPUE, Upper Cook Inlet southern offshore test fishery project, 2016.

Total mean
Number fishing
of time Catch CPUE

Date stations (min) Daily Cum Daily Cum
1 July 6 238.1 0 0 0 0
2 July 6 230.0 1 1 1 1
3 July 6 246.0 18 19 13 14
4 July 6 212.0 0 19 0 14
5 July 6 2195 2 21 2 16
6 July 6 225.0 9 30 9 25
7 July 6 2235 4 34 3 28
8 July 6 219.0 1 35 1 29
9 July 6 218.0 11 46 8 37
10 July 6 2295 9 55 7 44
11 July 6 216.5 4 59 3 47
12 July 6 2175 1 60 1 48
13 July 6 216.5 21 81 18 66
14 July 6 232.0 8 89 6 72
15 July 6 254.0 25 114 18 90
16 July 52 179.0 5 119 4 94
17 July 6 235.5 18 137 13 107
18 July 6 223.0 10 147 8 115
19 July 02 0.0 0 147 0 115
20 July 6 239.0 60 207 40 155
21 July 3 99.5 2 209 2 157
22 July 6 2325 35 244 26 183
23 July 6 224.5 13 257 10 193
24 July 42 141.0 7 264 6 199
25 July 6 211.0 3 267 3 201
26 July 6 218.0 15 282 12 213
27 July 02 0.0 0 282 0 213
28 July 6 226.0 28 310 21 234
29 July 42 168.0 46 356 32 266

& Not all stations fished due to weather; the data for missing stations were interpolated.
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Appendix A5.—Estimated chum salmon catch by date and station, Upper Cook Inlet southern offshore

test fishery project, 2016.

Station number

Date 4 5 6 6.5 7 8 Total
1 July 0 0 0 0 0 0 0
2 July 0 0 1 0 0 0 1
3 July 4 1 4 8 1 0 18
4 July 0 0 0 0 0 0 0
5 July 0 0 0 0 0 2 2
6 July 0 4 4 1 0 0 9
7 July 0 1 1 1 1 0 4
8 July 0 0 0 0 0 1 1
9 July 0 1 7 0 3 0 11
10 July 0 1 5 1 2 0 9
11 July 0 0 1 2 0 1 4
12 July 0 1 0 0 0 0 1
13 July 0 0 2 14 3 2 21
14 July 0 1 0 3 2 2 8
15 July 1 1 8 3 11 1 25

16 July? 1 0 3 0 0 1 5
17 July 0 2 3 10 3 0 18
18 July 0 8 0 1 1 0 10
19 July? 0 0 0 0 0 0 0
20 July 0 0 7 20 32 1 60
21 July? 0 0 0 0 1 1 2
22 July 1 19 6 4 4 1 35
23 July 0 1 7 3 1 1 13
24 July? 0 0 2 3 2 0
25 July 0 0 0 2 1 0
26 July 1 0 0 11 3 0 15
27 July? 0 0 0 0 0 0 0
28 July 0 0 0 4 21 3 28
29 July? 0 0 9 16 21 0 46
Total 8 41 70 107 113 17 356
Percent 2% 12% 20% 30% 32% 5% 100%

2 Not all stations fished due to weather; the data for missing stations were interpolated.
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Appendix A6.—-Estimated chum salmon CPUE by date and station, Upper Cook Inlet southern offshore
test fishery project, 2016.

Station number

Date 4 5 6 6.5 7 8 Total
1 July 0 0 0 0 0 0 0
2 July 0 0 1 0 0 0 1
3 July 3 1 3 6 1 0 13
4 July 0 0 0 0 0 0 0
5 July 0 0 0 0 0 2 2
6 July 0 3 5 1 0 0 9
7 July 0 1 1 1 1 0 3
8 July 0 0 0 0 0 1 1
9 July 0 1 5 0 3 0 8
10 July 0 1 4 1 2 0 7
11 July 0 0 1 2 0 1 3
12 July 0 1 0 0 0 0 1
13 July 0 0 3 12 3 2 18
14 July 0 1 0 2 2 2 6
15 July 1 1 6 2 8 1 18
16 July? 1 0 2 0 0 1 4
17 July 0 1 2 7 2 0 13
18 July 0 6 0 1 1 0 8
19 July? 0 0 0 0 0 0 0
20 July 0 0 5 13 21 1 40
21 July? 0 0 0 0 1 1 2
22 July 1 13 5 3 3 1 26
23 July 0 1 5 2 1 1 10
24 July? 0 0 2 3 2 0
25 July 0 0 0 2 1 0
26 July 1 0 0 9 2 0 12
27 July? 0 0 0 0 0 0 0
28 July 0 0 0 3 16 3 21
29 July? 0 0 6 11 16 0 32
Total 6 30 54 78 83 14 266
Percent 2% 11% 20% 29% 31% 5% 100%

2 Not all stations fished due to weather; the data for missing stations were interpolated.
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Appendix A7.-Summary of coho salmon fishing effort, daily and cumulative catch, and daily and

cumulative CPUE, Upper Cook Inlet southern offshore test fishery project, 2016.

Total mean
Number fishing
of time Catch CPUE

Date stations (min) Daily Cum Daily Cum
1 July 6 238.1 3 3 2

2 July 6 230.0 0 3 0

3 July 6 246.0 9 12 7
4 July 6 212.0 0 12 0

5 July 6 2195 2 14 2 11
6 July 6 225.0 4 18 3 14
7 July 6 2235 5 23 4 18
8 July 6 219.0 2 25 2 19
9 July 6 218.0 6 31 5 24
10 July 6 2295 5 36 4 28
11 July 6 216.5 0 36 0 28
12 July 6 2175 5 41 4 32
13 July 6 216.5 9 50 8 40
14 July 6 232.0 11 61 8 48
15 July 6 254.0 17 78 12 60
16 July 52 179.0 9 87 7 67
17 July 6 235.5 22 109 15 82
18 July 6 223.0 24 133 19 102
19 July 02 0.0 0 133 0 102
20 July 6 239.0 66 199 45 146
21 July 3 99.5 5 204 4 151
22 July 6 2325 42 246 32 183
23 July 6 224.5 67 313 51 233
24 July 42 141.0 35 348 30 263
25 July 6 211.0 6 354 5 268
26 July 6 218.0 32 386 25 293
27 July 02 0.0 0 386 0 293
28 July 6 226.0 19 405 14 307
29 July 42 168.0 35 440 24 331

& Not all stations fished due to weather; the data for missing stations were interpolated.
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Appendix A8.—Estimated coho salmon catch by date and station, Upper Cook Inlet southern offshore
test fishery project, 2016.

Station number

Date 4 5 6 6.5 7 8 Total
1 July 0 1 1 0 1 0 3
2 July 0 0 0 0 0 0 0
3 July 1 0 1 5 1 1 9
4 July 0 0 0 0 0 0 0
5 July 0 0 2 0 0 0 2
6 July 0 2 2 0 0 0 4
7 July 0 0 2 2 0 1 5
8 July 0 1 0 0 0 1 2
9 July 0 1 4 0 1 0 6
10 July 0 0 0 3 2 0 5
11 July 0 0 0 0 0 0 0
12 July 0 0 2 3 0 0 5
13 July 1 0 1 2 5 0 9
14 July 0 3 2 6 0 0 11
15 July 2 2 6 3 2 2 17

16 July? 0 0 9 0 0 0 9
17 July 1 5 2 14 0 0 22
18 July 0 1 14 9 0 0 24
19 July? 0 0 0 0 0 0 0
20 July 0 3 12 29 21 1 66
21 July? 0 0 0 1 4 0 5
22 July 1 8 12 7 7 42
23 July 0 0 44 14 3 67
24 July? 0 0 13 17 5 0 35
25 July 2 0 0 4 0 0 6
26 July 0 2 1 23 0 6 32
27 July? 0 0 0 0 0 0 0
28 July 0 0 6 12 0 19
29 July? 0 0 11 18 6 0 35

Total 8 29 142 158 81 22 440
Percent 2% 7% 32% 36% 18% 5% 100%

2 Not all stations fished due to weather; the data for missing stations were interpolated.
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Appendix A9.—Estimated coho salmon CPUE by date and station, Upper Cook Inlet southern offshore
test fishery project, 2016.

Station number

Date 4 5 6 6.5 7 8 Total
1 July 0 1 1 0 1 0 2
2 July 0 0 0 0 0 0 0
3 July 1 0 1 4 1 1 7
4 July 0 0 0 0 0 0 0
5 July 0 0 2 0 0 0 2
6 July 0 2 1 0 0 0 3
7 July 0 0 2 2 0 1 4
8 July 0 1 0 0 0 1 2
9 July 0 1 3 0 1 0 5
10 July 0 0 0 2 2 0 4
11 July 0 0 0 0 0 0 0
12 July 0 0 2 2 0 0 4
13 July 1 0 2 2 4 0 8
14 July 0 2 2 4 0 0 8
15 July 1 1 4 2 2 2 12

16 July? 0 0 7 0 0 0 7
17 July 1 4 2 9 0 0 15
18 July 0 1 11 7 0 0 19
19 July? 0 0 0 0 0 0 0
20 July 0 3 8 19 14 1 45
21 July? 0 0 0 1 3 0 4
22 July 1 6 9 5 6 32
23 July 0 0 33 5 11 3 51
24 July? 0 0 11 15 4 0 30
25 July 2 0 0 3 0 0 5
26 July 0 2 1 18 0 5 25
27 July? 0 0 0 0 0 0 0
28 July 0 0 1 9 0 14
29 July? 0 0 7 12 5 0 24

Total 6 22 107 117 60 19 331
Percent 2% 6% 32% 35% 18% 6% 100%

2 Not all stations fished due to weather; the data for missing stations were interpolated.
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Appendix A10.—Summary of Chinook salmon fishing effort, daily and cumulative catch, and daily and
cumulative CPUE, Upper Cook Inlet southern offshore test fishery project, 2016.

Total mean
Number fishing
of time Catch CPUE

Date stations (min) Daily Cum Daily Cum
1 July 6 238.1 0 0 0 0
2 July 6 230.0 0 0 0 0
3 July 6 246.0 0 0 0 0
4 July 6 212.0 1 1 1 1
5 July 6 2195 0 1 0 1
6 July 6 225.0 0 1 0 1
7 July 6 2235 0 1 0 1
8 July 6 219.0 0 1 0 1
9 July 6 218.0 0 1 0 1
10 July 6 2295 0 1 0 1
11 July 6 216.5 0 1 0 1
12 July 6 2175 0 1 0 1
13 July 6 216.5 0 1 0 1
14 July 6 232.0 0 1 0 1
15 July 6 254.0 1 2 1 1
16 July 52 179.0 0 2 0 1
17 July 6 235.5 0 2 0 1
18 July 6 223.0 0 2 0 1
19 July 02 0.0 0 2 0 1
20 July 6 239.0 0 2 0 1
21 July 3 99.5 0 2 0 1
22 July 6 2325 0 2 0 1
23 July 6 224.5 0 2 0 1
24 July 42 141.0 0 2 0 1
25 July 6 211.0 0 2 0 1
26 July 6 218.0 0 2 0 1
27 July 02 0.0 0 2 0 1
28 July 6 226.0 0 2 0 1
29 July 42 168.0 0 2 0 1

& Not all stations fished due to weather; the data for missing stations were interpolated.
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Appendix All.—Estimated Chinook salmon catch by date and station, Upper Cook Inlet southern
offshore test fishery project, 2016.

Station number
6 6.

Date Total

1 July
2 July
3 July
4 July
5 July
6 July
7 July
8 July
9 July
10 July
11 July
12 July
13 July
14 July
15 July
16 July?
17 July
18 July
19 July?
20 July
21 July?
22 July
23 July
24 July?
25 July
26 July
27 July?
28 July
29 July?
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Total 0 0 1 0 0
Percent 0% 0% 50% 0% 0% 50% 100%

[N
N

2 Not all stations fished due to weather; the data for missing stations were interpolated.
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Appendix A12.-Estimated Chinook salmon CPUE by date and station, Upper Cook Inlet southern
offshore test fishery project, 2016.

Station number
6 6.

Date Total

1 July
2 July
3 July
4 July
5 July
6 July
7 July
8 July
9 July
10 July
11 July
12 July
13 July
14 July
15 July
16 July?
17 July
18 July
19 July?
20 July
21 July?
22 July
23 July
24 July?
25 July
26 July
27 July?
28 July
29 July?

o

O O O O O O O O O O O O O O O O O O O OO oOOoOoOoO o oo o o |(d
O O O O O O O O O O O O O O O O O O O OO O oo o oo o o|wm
O O O O O O O O O O OO O O kFrPr OO0 O OO0 oD oOOouoOo oo o o o
O O O O O O O O O O O O O O O O O O OO0 oOOoOoOoOoOoo o owm
O O O O O O O O O O O O O O O O O O O OO o OoOOooOoo o o (N
O O O O O O O O O O O O O O O O O O OO oo oOOo OoLer oo o |
O O O O O O O O O O O O O O kFrPkr OO O O Oo0OOoOOoOOouoo ok oo

Total 0 0 1 0 0
Percent 0% 0% 50% 0% 0% 50% 100%

[EEN
[EEN

2 Not all stations fished due to weather; the data for missing stations were interpolated.
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Appendix Al13.—Final cumulative catch and CPUE values by year for pink salmon, chum salmon, coho
salmon, and Chinook salmon from the Upper Cook Inlet southern offshore test fishery project, 1992—

2016.
Pink Chum Coho Chinook
Year Catch CPUE Catch CPUE Catch CPUE Catch CPUE
1992 326 227 667 443 444 299 3 3
1993 53 45 205 153 325 258 5 4
1994 227 166 521 345 752 513 1 1
1995 155 97 1,129 687 941 595 3 2
1996 119 84 491 319 758 534 3 2
1997 203 158 420 306 502 375 4 3
1998 556 406 438 312 547 403 3 2
1999 31 23 451 331 404 307 7 6
2000 908 608 1,031 672 1,157 766 2 1
2001 283 229 933 655 1,209 838 11 8
2002 809 572 1,537 1,013 1,184 798 6 4
2003 182 126 1,000 713 506 368 13 10
2004 650 439 652 447 1,119 785 4 3
2005 186 150 448 300 546 344 8 6
2006 1,023 655 988 635 1,613 1,037 12 8
2007 348 247 398 265 692 482 5 4
2008 306 226 405 273 1,024 718 3 2
2009 701 526 454 303 512 361 11 8
2010 266 176 1,155 736 700 454 3 2
2011 90 64 768 532 374 264 7 5
2012 277 210 664 527 200 154 5 4
2013 53 36 302 197 800 495 4 3
2014 848 694 579 457 752 655 4 3
2015 129 92 1,091 704 411 277 7 4
1992-2015 Avg 364 261 697 472 728 503 6 4
2016 312 232 356 266 440 331 2 1
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Appendix Al4.-Entry pattern of sockeye salmon into Upper Cook Inlet, Alaska estimated from daily
CPUE data fit to the run timing model, 2016.

Input Model estimated Change in Change in
Day Date y (Yyr.d) Residual input Y estimated Y
8 1 Jul 0.039%4 0.0696
9 2 Jul 0.0458 0.0805 -0.0347 0.0064 0.0109
10 3Jul 0.0826 0.0929 -0.0103 0.0369 0.0124
11 4 ul 0.0960 0.1070 -0.0110 0.0133 0.0141
12 5 Jul 0.1196 0.1229 -0.0033 0.0237 0.0159
13 6 Jul 0.1621 0.1409 0.0212 0.0425 0.0179
14 7 Jul 0.1898 0.1610 0.0288 0.0276 0.0201
15 8 Jul 0.2204 0.1833 0.0371 0.0307 0.0223
16 9 Jul 0.2403 0.2080 0.0323 0.0199 0.0247
17 10 Jul 0.2551 0.2350 0.0201 0.0148 0.0270
18 11 Jul 0.2575 0.2644 -0.0069 0.0024 0.0294
19 12 Jul 0.2691 0.2960 -0.0269 0.0116 0.0316
20 13 Jul 0.2904 0.3297 -0.0394 0.0213 0.0337
21 14 Jul 0.3239 0.3653 -0.0414 0.0335 0.0356
22 15 Jul 0.4069 0.4024 0.0045 0.0830 0.0371
23 16 Jul 0.4246 0.4406 -0.0161 0.0177 0.0382
24 17 Jul 0.4747 0.4796 -0.0048 0.0502 0.0390
25 18 Jul 0.5062 0.5188 -0.0126 0.0315 0.0392
26 19 Jul 0.5630 0.5578 0.0052 0.0567 0.0390
27 20 Jul 0.6449 0.5960 0.0488 0.0819 0.0383
28 21 Jul 0.6577 0.6332 0.0245 0.0128 0.0371
29 22 Jul 0.7012 0.6688 0.0324 0.0435 0.0356
30 23 Jul 0.7328 0.7026 0.0302 0.0316 0.0338
31 24 Jul 0.7455 0.7343 0.0112 0.0127 0.0317
32 25 Jul 0.7515 0.7638 -0.0123 0.0060 0.0295
33 26 Jul 0.7716 0.7909 -0.0194 0.0201 0.0271
34 27 Jul 0.7900 0.8157 -0.0257 0.0185 0.0248
35 28 Jul 0.8060 0.8381 -0.0321 0.0160 0.0224
36 29 Jul 0.8381 0.8583 -0.0202 0.0320 0.0202
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Appendix Al15.-Chemical and physical observations made in Upper Cook Inlet, Alaska, southern
offshore test fishery project, 2016.

Air Water Wind Water
temp temp vel. Wind Tide Salinity depth Secchi

Date Sta (c) (c) (knots) dir stage (ppt) (H (m)
1 Jul 4 11 10.3 16 south flood 30.0 49.0 3.0
5 12.0 10.2 20.0 south flood 29.8 67.0 4.0

6 12.0 11.2 18.0 southeast high 28.3 87.0 3.5

6.5 12.0 114 15.0 southeast ebb 27.8 79.0 35

7 12.0 114 10.0 southeast ebb 27.9 80.0 3.0

8 12.0 11.3 5.0 southeast ebb 28.0 50.0 2.5

2 Jul 8 12 11.3 5 northeast ebb 28.0 27.3 1.5
7 13 124 8 southeast flood 26.2 43.7 2.5

6.5 13 11.0 0 - flood 28.4 41.0 3.0

6 13 10.6 0 - flood 28.9 47.0 5.0

5 14 10.6 0 - flood 29.3 35.0 7.5

4 12 10.0 0 - flood 29.6 24,5 9.0

3 Jul 4 16 10.7 15 south flood 29.2 23.4 45
5 13 10.5 15 south flood 29.2 35.4 45

6 13 10.6 18 south flood 28.9 47.4 4.0

6.5 12 10.4 15 south flood 29.1 42.5 4.5

7 13 11.1 20 south ebb 28.2 45.2 3.0

8 13 111 20 south ebb 28.3 27.3 2.5

4 Jul 8 12 114 10 west ebb 27.8 29.4 2.5
7 13 11.4 12 northwest flood 21.7 34.8 2.0

6.5 12 115 10 southwest flood 27.9 36.5 2.5

6 13 11.1 10 southwest flood 28.3 45.8 4.0

5 13 10.9 7 southwest flood 29.4 29.4 4.5

4 13 10.0 5 west flood 29.5 30.0 5.0

5 Jul 4 12 10.6 5 east low 29.2 22.4 55
5 12 10.8 5 southeast flood 28.3 34.9 5.0

6 12 11.3 5 southeast flood 28.2 44.7 3.5

6.5 13 11.3 5 south flood 28.2 39.2 3.0

7 14 11.3 5 south flood 28.2 46.3 3.0

8 15 11.6 5 southwest flood 27.9 29.8 3.5

6 Jul 8 12 11.3 0 - ebb 28.0 26.2 4.0
7 12 11.6 0 - ebb 21.7 41.4 3.0

6.5 13 12.0 0 - ebb 27.9 38.2 2.5

6 13 11.0 0 - low 28.5 41.4 3.0

5 12 10.7 7 east flood 29.1 32.7 6.0

4 12 10.2 0 - flood 29.5 23.4 5.5

-continued-
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Appendix A15.-Page 2 of 5.

Air Water Wind Water
temp temp vel. Wind Tide Salinity depth Secchi

Date Sta (c) (c) (knots) dir stage (ppt) (H (m)
7 Jul 4 17 10.7 0 - flood 29.1 22.9 7.5
5 16 10.8 0 - flood 29.0 33.3 6.5

6 15 11.2 5 southwest flood 28.4 46.3 45

6.5 15 11.8 5 southwest flood 28.0 39.8 4.0

7 16 11.9 5 southwest flood 27.8 43.6 3.0

8 17 11.7 5 southwest flood 27.8 31.1 35

8 Jul 8 16 11.8 5 south flood 27.7 31.1 4.0
7 16 11.9 0 - high 28.0 41.4 35

6.5 18 115 0 - ebb 28.0 40.3 45

6 17 11.3 6 south ebb 28.2 46.9 5.0

5 19 10.9 5 south ebb 28.9 33.3 8.0

4 18 10.6 0 - ebb 29.4 20.7 7.5

9 Jul 4 18 10.7 0 - low 29.0 22.9 6.5
5 15 12.5 10 southwest flood 27.0 38.2 3.0

6 15 12.4 15 southwest flood 27.1 47.4 2.5

6.5 15 12.8 15 southwest flood 26.6 415 2.5

7 14 12.3 15 southwest flood 27.0 45.2 2.5

8 13 12.2 20 southwest flood 27.4 25.6 2.5

10 Jul 8 20 12.2 15 southeast flood 27.3 24.5 2.5
7 15 12.1 16 southeast ebb 27.3 43.6 3.0

6.5 14 12.2 10 southeast ebb 27.3 425 4.0

6 17 12.2 12 southeast ebb 27.4 20.2 3.0

5 15 11.0 10 southeast ebb 29.0 31.6 4.0

4 16 11.1 5 southwest flood 29.0 21.8 7.5

11 Jul 4 15 10.8 10 north ebb 29.2 24,5 5.5
5 15 10.9 5 northwest ebb 29.1 31.1 7.5

6 16 12.6 5 northwest ebb 27.0 45.8 3.0

6.5 19 12.6 0 - ebb 27.2 39.7 35

7 20 125 0 - ebb 27.2 42.5 3.0

8 21 13.2 5 northwest low 27.8 24,5 35

12 Jul 8 17 12.9 0 - flood 26.3 28.9 2.5
7 19 12.8 0 - flood 26.7 44.2 35

6.5 18 11.8 0 - flood 28.3 41.9 6.0

6 21 11.2 0 - high 28.9 45.8 7.5

5 19 11.1 0 - ebb 29.1 35.4 9.5

4 18 10.8 0 - ebb 29.3 22.9 10.0

-continued-
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Appendix A15.—Page 3 of 5.

Air Water Wind Water
temp temp vel. Wind Tide Salinity depth Secchi
Date Sta (c) (c) (knots) dir stage (ppt) (H (m)
13 Jul 4 16 11.2 5 southwest high 29.2 245 10.0
5 17 114 5 southwest ebb 29.1 31.6 7.5
6.0 21 13.7 12 southwest ebb 25.0 45.2 3.5
7 20 13.7 12 southwest ebb 25.0 40.9 3.0
7 20 13.7 12 south ebb 24.9 44.2 3.0
8 21 13.9 15 southwest ebb 25.0 29.9 3.0
14 Jul 8 17 134 15 southwest low 25.6 28.3 3.5
7 19 134 16 southwest flood 25.3 42.5 4.5
6.5 19 13.6 10 southwest flood 24.6 41.9 4.5
6 20 14.0 10 southwest flood 24.4 36.5 4.0
5 19 11.0 0 - flood 29.2 31.1 125
4 19 111 0 - ebb 29.3 22.9 135
15 Jul 4 17 12.2 15 southwest flood 28.1 24.5 6.0
5 19 145 16 south ebb 24.4 35.9 3.0
6 20 14.7 18 southwest ebb 23.6 36.5 4.0
6.5 20 14.3 20 south ebb 24,7 41.9 4.0
7 23 14.3 19 south ebb 24,5 41.9 4.0
8 19 13.8 15 south low 25.8 25.6 4.0
16 Jul 8 19 134 4 south ebb 25.7 28.9 4.0
7 - - - - - - - -
6.5 18 14.4 5 northeast flood 23.7 41.9 3.0
6 20 14.3 5 northeast flood 25.2 46.9 25
5 19 14.4 5 southwest flood 25.8 33.8 4.0
4 17 115 3 southwest flood 28.9 24.5 10.0
17 Jul 4 18 13.7 15 southwest flood 25.9 21.8 4.5
5 18 14.2 12 south flood 24,5 34.9 4.0
6 21 14.8 10 southwest flood 24.2 46.9 4.5
6.5 21 14.1 5 south flood 24.6 40.9 35
7 20 14.8 3 south flood 24.7 44.3 35
8 21 135 4 south high 25.4 29.4 4.0
18 Jul 8 18 135 20 southwest ebb 25.7 28.9 3.0
7 19 145 20 southwest low 24 40.9 3.0
6.5 18 14.2 15 southwest flood 26.2 40.9 3.0
6 17 14.1 10 southwest flood 25.8 32.2 4.0
5 19 12.9 16 southwest flood 27.8 35.4 6.0
4 17 11.7 15 southwest flood 28.9 24.5 5.0
-continued-
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Appendix A15.-Page 4 of 5.

Air Water Wind Water
temp temp vel. Wind Tide Salinity depth Secchi
Date Sta (c) (c) (knots) dir stage (ppt) (H (m)
19 Jul 4 - - - - - - - -
5 - - - - - - - -
6 — — — — — — — —
6.5 - - - - - - - -
7 — — — — — — — —
8 — — — — — — — —
20 Jul 4 23 11.9 5 southwest flood 29.1 20.7 7.0
5 20 11.6 5 southwest flood 28.8 37.1 10.0
6 20 11.8 5 southwest flood 28.6 45.2 6.0
6.5 18 12.2 17 southwest flood 28.6 41.9 5.0
7 18 12.0 7 southwest high 28.6 42.5 7.0
8 17 13.7 6 southwest ebb 27.3 52.0 5.0
21 Jul 8 17 12.6 25 southwest ebb 27.3 22.9 2.5
7 16 13.1 27 southwest ebb 26.8 42.8 25
6.5 17 12.8 28 southwest ebb 27.2 40.9 15
6 - - - - - - - -
5 - - - - - - - -
4 - - - - - - - -
22 Jul 4 - 115 18 southeast low 29.2 22.4 4.0
5 - 11.8 17 southeast flood 28.7 31.1 5.0
6 - 12.4 6 southeast flood 28.1 44.7 4.5
6.5 - 12.8 5 south flood 21.7 40.3 4.0
7 - 12.8 4 south flood 271.7 44.7 45
8 - 125 9 southeast flood 27.6 27.8 3.0
23 Jul 8 - 12.6 11 southwest high 27.2 31.1 3.0
7 - 12.3 10 southwest ebb 27.8 42.5 55
6.5 - 12.3 5 southwest ebb 27.8 43.6 4.5
6 - 134 15 southwest ebb 26.8 43.1 35
5 - 115 11 southwest ebb 29.0 32.7 6.0
4 - 11.7 4 - low 29.2 21.3 55
24 Jul 4 17 11.2 5 - low 29.2 21.8 4.0
5 - - - - - - - -
6 16 12.2 20 south flood 27.4 45.2 35
6.5 15 135 13 south flood 26.7 40.9 3.0
7 15 13.6 15 south flood 26.9 425 3.0
8 — — — — — — — —
-continued-
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Appendix A15.-Page 5 of 5.

Air Water Wind Water
temp temp vel. Wind Tide Salinity depth Secchi
Date Sta (c) (c) (knots) dir stage (ppt) (H (m)
25 Jul 8 15 12.2 20 northeast ebb 27.4 30.5 3.0
7 14 12.7 15 north ebb 27.5 44.2 4.0
6.5 14 13.0 16 north ebb 27.2 41.9 35
6 14 12.8 11 north ebb 27.5 45.8 4.5
5 13 11.2 13 north ebb 29.2 32.7 4.5
4 14 115 15 north flood 29.2 21.8 4.0
26 Jul 4 13 10.7 15 north ebb 29.3 25.1 75
5 14 10.6 12 north ebb 29.2 35.4 5.0
6 14 12.7 20 north ebb 27.6 43.6 4.0
6.5 15 12.3 19 north ebb 27.8 43.6 4.0
7 15 13.1 15 north low 26.9 425 3.0
8 15 13.0 10 north flood 27.1 28.9 4.0
27 Jul 4 - - - - - - - -
5 - - - - - - - -
6 — — — — — — — —
6.5 - - - - - - - -
7 — — — — — — — —
8 — — — — — — — —
28 Jul 4 15 11.0 0 - flood 29.2 27.1 7.5
5 14 11.0 0 - high 29.2 35.4 7.0
6.0 15 13.2 4 south ebb 27.0 44.7 4.0
6.5 16 13.7 3 south ebb 26.5 425 45
7 16 134 12 southwest ebb 26.7 44.2 4.5
8 15 134 15 southwest ebb 26.6 25.1 3.0
29 Jul 8 16 13.8 18 southwest flood 25.4 28.3 25
7 15 14.0 16 southwest flood 25.0 43.6 2.0
6.5 15 14.1 22 southwest flood 24.8 41.9 2.0
6 14 11.7 22 southwest flood 28.6 43.6 2.0
5 - - - - - - - -
4 - - - - - - - -
Averages 16 12.2 10 south ebb 27.6 37.0 4.4
Min 11 10.0 0 23.6 20.2 15
Max 23 14.8 28 30.0 87.0 135

Note: Dashes indicate missing data.
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Appendix A16.-Yearly mean values of physical observations made from the southern offshore test fishery project, 2002-2016.

Air  Water Wind Water Air  Water Wind Water
temp temp vel.  Wind Salinity depth Secchi temp temp vel. Wind Salinity depth  Secchi
Sta Year (c) (c) (knots)  dir (ppt) () (m) Sta Year (c) (c) (knots)  dir (ppt) () (m)
4 2002 126 9.5 12.6 S 314 23.6 8.1 6 2002 128 101 134 S 30.4 45.1 4.2
2003 141 106 12.0 S 31.2 23.4 8.3 2003 147 115 12.9 S 29.5 46.4 4.9
2004 10.7 9.6 7.1 E 31.3 23.8 7.9 2004 106 10.3 8.0 SE 30.1 46.6 4.6
2005 129 109 6.2 S 31.0 245 7.4 2005 128 116 8.0 S 29.4 45.8 4.7
2006 11.1 9.9 6.0 SE 30.7 23.9 7.7 2006 128 116 8.0 S 29.8 45.8 4.7
2007 10.8 8.6 4.7 SE 31.2 23.9 8.1 2007 11.0 9.5 6.0 S 30.0 47.2 4.8
2008 11.0 9.3 8.0 SE 30.6 22.8 8.5 2008 10.4 9.3 6.2 S 29.5 47.3 5.0
2009 11.0 9.1 6.2 SE 33.3 24.4 7.3 2009 115 102 6.0 SE 31.3 46.7 4.0
2010 10.7 9.6 59 S 31.2 24.1 7.6 2010 11.2 9.9 6.1 S 30.1 46.6 4.7
2011 10.8 8.8 3.7 S 315 23.9 7.7 2011 117 9.8 3.2 S 30.6 45.7 5.0
2012 10.8 8.9 4.8 SE 30.5 25.4 8.9 2012 111 9.7 5.6 SE 29.2 48.2 5.1
2013 11.4 9.4 5.2 S 30.9 45.4 8.4 2013 116 100 6.7 S 31.1 84.2 3.9
2014 125 103 6.0 SE 32.9 24.9 7.8 2014 127 110 6.5 S 31.3 48.2 4.3
2015 150 106 44 SE 30.9 24.9 7.8 2015 150 115 3.6 S 29.5 47.3 4.3
2016 158 111 6.8 SE 29.1 24.5 6.6 2016 162 124 10.1 SE 27.2 44.8 4.0
Avg 121 9.7 6.6 SE 31.2 25.6 7.9 Avg 124 10.6 7.4 S 29.9 49.1 4.6

-continued-
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Appendix A16.—Page 2 of 3.

Air  Water Wind Water Air  Water Wind Water
temp temp vel. Wind Salinity depth  Secchi temp temp vel. Wind Salinity depth  Secchi
Sta Year  (c) (c) (knots)  dir (ppt) (f (m) Sta Year (¢ (c) (knots)  dir (ppt) (H (m)
5 2002 1238 9.7 13.9 S 30.9 35.8 6.3 6.5 2002 126 104 13.7 S 30.0 42.6 3.3
2003 140 110 13.3 SE 30.6 35.7 6.3 2003 144 117 14.9 S 29.1 41.3 4.1
2004  10.7 9.9 7.2 SE 30.7 34.7 7.1 2004 10.7 108 10.1 SE 294 41.6 3.6
2005 131 111 5.9 S 30.6 36.3 6.5 2005 132 122 7.4 S 28.7 42.8 4.2
2006 111  10.2 7.6 S 30.2 354 5.6 2006 112 103 8.5 SE 29.7 41.6 3.4
2007 10.8 8.7 4.6 S 30.9 354 7.2 2007 111 9.7 6.2 S 29.8 42.9 4.3
2008 104 8.8 6.7 SE 30.4 354 6.4 2008 104 9.6 6.3 S 29.2 42.3 4.4
2009 111 9.6 6.6 SE 324 35.9 5.8 2009 118 104 6.4 S 31.0 425 3.7
2010 11.0 9.5 55 SE 30.8 35.3 6.7 2010 112 101 6.2 S 29.7 41.7 3.7
2011 11.6 9.2 4.0 S 31.1 36.0 6.4 2011 113 10.2 4.5 S 29.9 425 4.2
2012 11.0 9.2 5.7 SE 30.1 36.8 7.2 2012 113 9.9 45 SE 28.9 44.0 4.7
2013 11.0 9.8 5.4 S 31.1 68.5 5.4 2013 113 105 5.8 S 31.2 79.4 35
2014 127 10.7 59 SE 32.2 37.0 6.6 2014 130 113 6.8 S 30.8 42.0 3.9
2015 148 111 4.2 SE 30.5 35.3 6.3 2015 153 115 4.8 S 28.1 425 3.7
2016 158 115 8.2 SE 28.4 35.2 6.0 2016 160 126 4.0 SE 26.9 425 3.6
Avg 121 100 7.0 SE 30.7 37.9 6.4 Avg 123 107 7.3 S 29.5 44.8 3.9
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Air  Water Wind Water Air  Water Wind Water
temp temp vel.  Wind Salinity depth Secchi temp temp vel. Wind Salinity depth  Secchi
Sta Year (c) (c) (knots)  dir (ppt) (H (m) Sta Year (c) (c) (knots)  dir (ppt) (H (m)
7 2002 124 104 12.4 SE 29.9 44.0 2.8 8 2002 121 103 11.8 SE 30.0 29.4 24
2003 143 116 13.0 S 29.0 44.3 3.6 2003 137 112 11.6 SE 28.1 28.9 3.1
2004 106 110 9.7 SE 28.8 447 2.7 2004 108 110 9.1 SE 29.3 28.7 24
2005 129 123 7.6 S 28.3 44.8 3.6 2005 128 121 7.7 S 28.5 29.8 3.3
2006 10.8 9.9 6.8 S 294 424 3.1 2006 11.8 105 6.7 S 29.0 30.4 3.0
2007 11.2 9.9 6.2 S 29.5 455 3.8 2007 11.2 9.9 55 S 29.5 29.8 3.2
2008 10.6 9.8 6.2 S 294 44.9 4.2 2008 10.9 9.7 59 SW 29.2 29.9 3.7
2009 117 104 55 S 31.2 45.0 35 2009 116 105 5.9 S 31.2 29.6 34
2010 114 103 5.7 S 294 44.9 2.9 2010 117 102 5.2 SE 29.3 29.9 2.7
2011 115 104 3.9 S 29.8 44.8 3.8 2011 122 103 3.8 S 29.8 29.6 3.2
2012 113 100 5.1 SE 28.8 46.4 3.8 2012 108 10.0 4.8 SE 28.6 30.4 3.2
2013 114 106 4.6 S 31.1 79.8 3.1 2013 177 105 4.8 S 30.7 55.2 2.8
2014 130 113 6.1 S 30.8 45.4 3.6 2014 132 113 6.3 S 30.8 315 35
2015 148 117 4.9 S 27.9 46.4 3.2 2015 152 116 5.8 S 27.7 30.1 2.6
2016 161 127 10.8 SE 26.8 44.4 3.4 2016 163 126 10.8 S 27.0 29.7 3.2
Avg 123 108 7.2 S 29.3 47.2 3.4 Avg 128 108 7.1 S 29.2 315 3.0




Appendix Al7.-Yearly mean values for selected chemical and physical variables collected during the
southern offshore test fishery project, 1979-2016.

Air Water Wind
temp. temp. vel. Salinity Secchi
Year (c) (c) (knots) (ppt) (m)
1979 12.4 12.2 5.9 25.0 5.7
1980 12.4 10.0 8.2 24.8 4.2
1981 13.4 11.0 10.1 23.1 4.1
1982 12.0 8.5 9.0 20.3 5.0
1983 14.9 10.9 9.4 20.6 4.7
1984 135 10.8 9.1 - 5.3
1985 10.8 8.2 9.2 28.0 55
1986 10.6 9.1 8.2 - 5.4
1987 12.6 10.1 4.1 28.4 5.1
1988 14.2 9.1 8.9 30.2 4.7
1989 13.1 10.0 4.4 27.7 4.7
1990 12.3 11.4 8.5 21.3 4.6
1991 10.9 9.9 6.6 - 4.1
1992 12.0 11.1 5.4 28.4 4.3
1993 135 10.5 6.9 26.2 5.0
1994 13.0 10.0 9.3 29.0 6.0
1995 13.1 9.5 7.9 26.5 4.6
1996 12.6 10.0 9.1 30.8 4.7
1997 13.8 10.5 10.0 30.6 4.0
1998 12.5 10.3 8.3 30.0 5.4
1999 13.4 10.3 12.4 30.2 45
2000 135 10.5 12.2 30.1 5.2
2001 12.9 10.7 10.7 30.1 5.2
2002 12.5 10.1 13.0 30.4 45
2003 14.2 11.3 12.9 29.6 5.0
2004 10.7 10.4 8.5 30.0 4.7
2005 13.0 11.7 7.1 29.4 5.0
2006 11.3 10.3 7.2 28.4 4.6
2007 11.0 9.4 55 30.2 5.3
2008 10.5 9.3 6.3 29.7 5.3
2009 11.4 10.0 6.1 31.8 4.7
2010 11.2 9.9 5.8 30.1 4.7
2011 115 9.8 3.9 30.4 5.1
2012 11.0 9.6 5.1 29.4 55
2013 11.0 12.5 55 31.0 4.7
2014 12.8 10.9 6.1 31.4 49
2015 15.0 11.3 4.6 29.1 4.7
1992-2015 Avg 12.4 10.4 7.9 29.7 4.9
2016 16.0 12.2 10.0 27.6 4.4
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