Appendix A

Acoustic-trawl estimates of sardine biomass off California during spring 2012

Juan Zwolinski, David A. Demer, Beverly J. Macewicz,

George R. Cutter Jr., Kyle A. Byers, Josiah S. Renfree, and Thomas S. Sessions

This report summarizes results from the spring 2012 acoustic-trawl method (ATM)
survey off central and southern California (Fig. 1). The survey was conducted from
NOAA FSV Bell M. Shimada and chartered FV Ocean Starr. A cruise report and a
manuscript including details of the ATM, these results, and the biomass estimates of
other coastal pelagic fish species (CPS) are being finalized.

The ATM survey totaled 2 248 n.mi. of trackline spanning over 51 327 n.mi.> and the
expected distribution of the northern stock of Pacific sardine (Fig. 1). During daylight,
from sunrise to sunset, multifrequency echosounders were used to sample acoustic
backscatter from CPS. During nighttime, surface trawls were used to identify the
proportions of CPS and their lengths. Due to their temporal-spatial proximity, data from
trawl catches conducted each night were combined into clusters. Day and night, a
continuous underway fish egg sampler (CUFES) was used to sample CPS eggs within 5
m of the sea-surface. Overall, only 14 catch clusters included CPS, and these clusters
included a median of only 17 sardine.

Post-survey strata were defined with considerations to the sampling intensity, the
presence of CPS in the echosounder and net samples, and the existence and abundance of
sardine eggs in the CUFES samples (Fig. 1). The coastal region and the far offshore
oceanic transects had no sardine (Fig. 2). The remaining offshore survey area was split
into four strata (south-, mid-, central-, and north-offshore) for biomass estimations (Table
1). Within these stratum, the sparse trawl data were necessarily used to apportion the CPS
backscatter to species (Figs. 1 & 2) and the sardine backscatter to length classes (Figs. 3-
5).

The central-offshore stratum contained the largest concentration of CPS backscatter;
trawl clusters with sardine; CUFES samples with sardine eggs (Figs. 1 & 2); about half
of the area; and about 85% of the sardine (~0.421 million metric tons (Mt)). However, the
CPS backscatter within this stratum was apportioned to species and sardine lengths based
on nine trawl clusters that contained a total of only 175 sardine (Table 1), and, due to
their proximity to high backscatter, mostly on only three clusters containing 37 fish (Fig.
2). The four strata (Table 1) contained a total sardine biomass of 0.470 Mt (Clyso, =
[0.224; 0.750]; CV = 28.6%). The sardine abundance was comprised mostly of sardine
with modal values of standard lengths (SL) at ~ 21 and 23 cm, corresponding to the
putative 2009 cohort (Table 2).
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Table 1. Sardine biomass by stratum for the spring 2012 survey.

Stratum Transect Trawls Sardine
Name Area Number | Distance CPS Number Biomass 95% CcVv
(n.mi.) (n.mi.) clusters | of sardine | (1000 tons) | confidence
interval
(1000 tons)
North- 10283 3 236 61 31.63 0- 95.6
offshore 68.91
Central- 24846 12 1169 175 420.46 178.90 - | 31.1
offshore 702.24
Mid- 4444 0 0 0 2.87 0.00 - 384
offshore' 4.70
South- 11754 | 4 609 261 14.52 941 - 20.5
offshore 19.65
Total 51327 19 2248 14 497 469.48 223.83 - | 28.6
749.56

" The mean biomass density for the mid-offshore stratum was estimated from the densities of the bordering

transects (i.e., the nearest transects from the central-offshore and south-offshore strata).

Table 2. Sardine abundance versus standard length for the spring 2012 survey using all
positive sardine clusters, and sequentially removing clusters 12, 15, and 34 (see Fig. 2).

Abundance
Standard length | All clusters | No cluster 12 | No cluster 15 | No cluster 34
(cm) (number); (number); (number); (number);
8 0 0 0 0
9 0 0 0 0
10 0 0 0 0
11 0 0 0 0
12 0 0 0 0
13 0 0 0 0
14 0 0 0 0
15 0 0 0 0
16 0 0 0 0
17 63911 373 0 63911 373 65 641 845
18 0 0 0 0
19 57 833 499 103 898 256 104 630 872 57 833 499
20 602 555207 | 630934 637 594 249 915 612 144 909
21 750 656 682 | 871 142 584 780 843 471 643 559 792
22 369 584 592 | 397 825774 412 229 319 210278 827
23 700 811 155 555210916 726 845 298 709 986 816
24 576472913 | 448 673 208 415317 565 528 773 022
25 185021 711 167 175 095 231 819 084 90 717 682
26 407 022 407 022 407 022 407 022
27 0 0 0 0
28 0 0 0 0
29 0 0 0 0
30 0 0 0 0
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Figure 2. Sardine biomass densities versus stratum (Table 1) estimated using the
acoustic-trawl method (ATM). The positions of trawl clusters containing sardine are
indicated (numbers). Distributions of the density-weighted sardine lengths are shown in
Fig. 4.
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Figure 3. Distributions of sardine lengths versus trawl cluster, the total number of sardine
caught in each cluster, and the proportions of the sardine abundances within each
respective stratum represented by these data. The locations of the trawl clusters are
shown in Fig. 2.
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Figure 4. Sardine abundance versus standard length and stratum for the spring 2012
survey.
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Figure 5. Sardine abundance versus standard length for the entire spring 2012 survey
using all trawl] clusters and sequentially removing clusters 12, 15 or 34 (Figs. 2 & 3) The
data are provided in Table 2. This distribution and its bimodality are largely dependent
on the catch locations and standard lengths of only 37 fish from the central stratum
caught in those three clusters.
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Appendix B

Acoustic-trawl estimates of sardine biomass off the west coasts of the United States
of America and Canada during summer 2012

Juan Zwolinski, David A. Demer, Beverly J. Macewicz,

George R. Cutter Jr., Kyle A. Byers, Josiah S. Renfree, and Thomas S. Sessions

This report summarizes acoustic-trawl method (ATM) estimates of the sardine
distribution and abundance from the summer 2012 survey (SaKe 2012) off the west
coasts of the USA and Vancouver Island, Canada (Fig. 1). The survey was conducted
from NOAA FSV Bell M. Shimada. A cruise report and a manuscript including details of
the ATM, these results, and the biomass estimates of other coastal pelagic fish species
(CPS) are being finalized.

The ATM survey totaled 3632 n.mi. of trackline spanning over 39 614 n.mi.” and the
expected distribution of the northern stock of Pacific sardine (Fig. 1). During daylight,
from sunrise to sunset, multi-frequency echosounders were used to sample acoustic
backscatter from CPS. During nighttime, surface trawls were used to identify the
proportions of CPS and their lengths. Due to their temporal-spatial proximity, data from
trawl catches conducted each night were combined into clusters. Overall, 31 catch
clusters included CPS and these clusters included an average catch of 274 sardine
(median = 7).

For biomass estimation, the survey area was split into three strata, each having relatively
homogeneous species composition and density (Fig. 1; Table 1). The Oregon-California
stratum contained the largest concentration of CPS backscatter and trawl clusters with
sardine (Figs. 1 & 2). Sardine were concentrated north of San Francisco, off northern
California and southern Oregon (Fig. 2).

The three strata (Table 1) contained a total sardine biomass of 0.341 Mt (Clgse, = [0.188;

0.688]; CV = 33.4%). The sardine abundance was comprised mostly of sardine with
modal standard length (SL) ~ 21 c¢m, corresponding to the putative 2009 cohort (Table 2).
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Table 1. Sardine biomass by stratum for the summer 2012 survey.

Stratum Transect Trawls Sardine
Name Area Number | Distance | CPS Sardine Biomass | 95% cv
(n.mi.) (n.mi.) clusters (number) | (1000 confidence | (%)
(number) tons) interval
(1000 tons)
Vancouver 7370 15 698 8 1051 18.675 2.661 -161.9
Island 54.017
Washington- | 10832 | 20 915 9 3516 13.335 3918 - 1429
Oregon 27.559
Oregon- 17295 | 39 1614 14 3920 308.821 150.872 - | 37.3
California 650.235
Central 4169 11 390 0 0 0 NA NA
California
Total 39 666 | 85 3632 31 8487 340.8311 | 187.666 - | 33.4
687.523

Table 2. Sardine abundance versus standard length for the summer 2012 survey using all
positive sardine clusters (see Fig. 2).

Standard length | All clusters
(cm) (number);
8 0
9 0
10 0
11 0
12 0
13 0
14 0
15 0
16 0
17 0
18 1906030
19 10394493
20 732568840
21 1160073971
22 372313768
23 243284246
24 148308909
25 15833336
26 1290773
27 0
28 0
29 0
30 0
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Figure 1. Acoustic backscatter from coastal pelagic fish species (CPS; left); and
proportions of CPS in trawl clusters (right).
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Figure 2. Sardine biomass densities versus stratum (Table 1) estimated using the acoustic-trawl
method (ATM).
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Figure 3. Sardine abundance versus standard length for the summer 2012 survey (SaKe 2012).
Data for the entire survey are provided in table 2.
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Appendix C — SS files for update model X6e

STARTER.SS

#V3.2la-winé4
#Model X6e:

PS12_Xee.DAT
PS12 X6e.CTL

0 # O=use init values in control file; 1l=use ss3.par

1 # run display detail (0,1,2)

2 # detailed age-structured reports in REPORT.SSO (0,1,2)

1 # write detailed checkup.sso file (0,1)

3 # write parm values to ParmTrace.sso (0=no,l=good,active; 2=good,all; 3=every iter,all parms; 4=every,active)
2 # write to cumreport.sso (0=no,l=like&timeseries; 2=add survey fits)

0 # Include prior_like for non-estimated parameters (0,1)

1 # Use Soft Boundaries to aid convergence (0,1) (recommended)

1 # Number of datafiles to produce: 1st is input, 2nd is estimates, 3rd and higher are bootstrap

10 # Turn off estimation for parameters entering after this phase

10 # MCeval burn interval

2 # MCeval thin interval

0 # jitter initial parm value by this fraction

-1 # min yr for sdreport outputs (-1 for styr)

-1 # max yr for sdreport outputs (-1 for endyr; -2 for endyr+Nforecastyrs
0 # N individual STD years

#vector of year values

0.00001 # 0.00001 final convergence criteria (e.g. 1.0e-04)

0 # retrospective year relative to end year (e.g. -4)

1 # min age for calc of summary biomass

1 # Depletion basis: denom is: O=skip; 1l=rel X*B0; 2=rel X*Bmsy; 3=rel X*B_ styr

1 # Fraction (X) for Depletion denominator (e.g. 0.4)

4 # SPR _report_basis: 0=skip; 1=(1—SPR)/(1—SPR_tgt); 2=(1—SPR)/(1—SPR_MSY); 3=(1—SPR)/(1—SPR_Btarget);
4=rawSPR

4 # F_report_units: O=skip; l=exploitation(Bio); 2=exploitation(Num); 3=sum(Frates); 4=true F for range of ages
0 13 #COND 10 15 # min and max age over which average F will be calculated with F_reporting=4

2 # F _report basis: O=raw; 1=F/Fspr; 2=F/Fmsy ; 3=F/Fbtgt

999 # check value for end of file

FORECAST.SS

#V3.2la-winé4

# for all year entries except rebuilder; enter either: actual year, -999 for styr, 0 for endyr, neg number for
rel. endyr

1 # Benchmarks: O=skip; l=calc F_spr,F _btgt,F msy

2 # MSY: 1= set to F(SPR); 2=calc F(MSY); 3=set to F(Btgt); 4=set to F(endyr)

0.4 # SPR target (e.g. 0.40)

0.4 # Biomass target (e.g. 0.40)

#_Bmark_years: beg bio, end bio, beg selex, end_selex, beg_relF, end relF (enter actual year, or values of 0 or
-integer to be rel. endyr)

000O0O0O
# 2010 2010 2010 2010 2010 2010 # after processing
1 #Bmark_relF Basis: 1 = use year range; 2 = set relF same as forecast below
#
0 # Forecast: O=none; 1=F(SPR); 2=F(MSY) 3=F(Btgt); 4=Ave F (uses first-last relF yrs); 5=input annual F scalar
0 # N forecast years
0 # F scalar (only used for Do_Forecast==5)
#_Fcast_years: beg_selex, end selex, beg_relF, end relF (enter actual year, or values of 0 or -integer to be

rel. endyr)
9.09362e+223 1.9911e+209 6.21814e+175 2.28885e+243
# 1180631052 1667592815 7631713 1936290657 # after processing
0 # Control rule method (l=catch=f(SSB) west coast; 2=F=f(SSB) )
0 # Control rule Biomass level for constant F (as frac of Bzero, e.g. 0.40); (Must be > the no F level below)
0 # Control rule Biomass level for no F (as frac of Bzero, e.g. 0.10)
0 # Control rule target as fraction of Flimit (e.g. 0.75)
14 # N forecast loops (1=OFL only; 2=ABC; 3=get F from forecast ABC catch with allocations applied)
0 #_First forecast loop with stochastic recruitment
0 #_Forecast loop control #3 (reserved for future bells&whistles)
0 #_Forecast loop control #4 (reserved for future bells&whistles)
# Forecast loop control #5 (reserved for future bells&whistles)
#FirstYear for caps and allocations (should be after years with fixed inputs)
stddev of log(realized catch/target catch) in forecast (set value>0.0 to cause active impl error)
Do West Coast gfish rebuilder output (0/1)
Rebuilder: first year catch could have been set to zero (Ydecl) (-1 to set to 1999)
Rebuilder: year for current age structure (Yinit) (-1 to set to endyear+l
fleet relative F: l=use first-last alloc year; 2=read seas(row) x fleet(col) below
# Note that fleet allocation is used directly as average F if Do _Forecast=4
0 # basis for fcast catch tuning and for fcast catch caps and allocation (2=deadbio; 3=retainbio; 5=deadnum;
6=retainnum)
# Conditional input if relative F choice = 2
# Fleet relative F: rows are seasons, columns are fleets
# Fleet: ENS SCA_S1 SCA S2 CCA_S1 CCA_S2 ORWA BC
# 0000000
# 0000000
# max totalcatch by fleet (-1 to have no max) must enter value for each fleet

HOOOOOoOo
HHHFEHH

# max totalcatch by area (-1 to have no max); must enter value for each fleet

# fleet assignment to allocation group (enter group ID# for each fleet, 0 for not included in an alloc group)
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# Conditional on >1 allocation group

# allocation fraction for each of: 0 allocation groups

# no allocation groups

0 # Number of forecast catch levels to input (else calc catch from forecast F)

0 # basis for input Fcast catch: 2=dead catch; 3=retained catch; 99=input Hrate(F) (units are from fleetunits;
note new codes in SSV3.20)

# Input fixed catch values

#Year Seas Fleet Catch(or_F)

#
999 # verify end of input

PS12 X6E.CTL

#V3.21d-winé64

#C - Sardine 2012 Update Model X6e
#_SS-V3.21d-safe-winé4; 04/23/2011;_ Stock_ Synthesis by Richard Methot_ (NOAA)_using_ ADMB
1 #_N_Growth Patterns

1 # N _Morphs_Within GrowthPattern

#_Cond 1 #_Morph between/within stdev_ratio (no read if N_morphs=1

# Cond 1 #vector Morphdist_ (-1_in first_ val gives_normal_approx)

1 # number of recruitment assignments (overrides GP*area*seas parameter values)
0 # recruitment interaction requested
# GP seas area for each recruitment assignment

111

#

# Cond 0 # N_movement_ definitions goes here if N_areas > 1

# Cond 1.0 # first age that moves (real age at begin of season, not integer) also cond on do_migration>0
# Cond 1 1 1 2 4 10 # example move definition for seas=1, morph=1, source=1 dest=2, agel=4, age2=10

#

1 #_Nblock_ Patterns

1 #_blocks_per pattern

# begin and end years of blocks
1999 2012 #_MexCal_selex

.5 #_fracfemale

#_natM type:_O=1Parm; 1=N_breakpoints;_2=Lorenzen;_3=agespecific;_ 4=agespec_withseasinterpolate

# no additional input for selected M option; read 1P per morph

1 # GrowthModel: l=vonBert with L1&L2; 2=Richards with L1&L2; 3=not implemented; 4=not implemented
0.5 #_Growth Age_ for L1

999 #_ Growth Age for_L2 15 (999 to use as Linf)

0 #_SD_add to_LAA (set to 0.1 for SS2 V1.x compatibility)

0 #_CV_Growth Pattern: 0 CV=£f(LAA); 1 CV=F(A); 2 SD=F(LAA); 3 SD=F(A); 4 logSD=F (A)

1 # maturity option: 1=length logistic; 2=age logistic; 3=read age-maturity matrix by growth pattern; 4=read
age-fecundity; 5=read fec and wt from wtatage.ss

# placeholder for empirical age-maturity by growth pattern

0 # _First_Mature_ Age

1 # fecundity option: (1)eggs=Wt* (a+b*Wt) ; (2) eggs=a*L"b; (3)eggs=a*Wt"b; (4)eggs=a+b*L; (5)eggs=a+b*W
0 #_hermaphroditism option: O=none; l=age-specific fxn

1 # parameter offset approach (l=none, 2= M, G, CV_G as offset from female-GP1l, 3=like SS2 V1.x)

1 # _env/block/dev_adjust _method (l=standard; 2=logistic transform keeps in base parm bounds; 3=standard w/ no
bound check)

#

#_growth_parms

#_LO HI INIT PRIOR PR_type SD PHASE env-var use_dev dev_minyr dev_maxyr dev_stddev Block Block Fxn
0.3 0.7 0.40-199-3000000O0 # NatM p 1 Fem GP_1

315100 -1993 000000 0# L at Amin Fem GP_1

20 30 25 0 -1 993 000000 0 # L_at_Amax Fem GP 1

o o #H*

0.05 0.99 0.4 0 -1 9930000 00 0 # VonBert_K Fem GP_1
0.05 0.3 0.14 0 -1 99 3 000 0 0 0 0 # CV_young Fem GP_1
0000000 # CV old Fem GP 1
9 -

-3 3 1.68384e-005 0 -1 9
-3 5 2.948247 0 -1 99 -3 0

0 0 # Wtlen 1 Fem

0
0
0.01 0.1 0.05 0 -1 99 3
1
2 # Wtlen 2 Fem

9 19 15.88 0 -1 99 -3 00 0 0 0 0 0 # Mat50%_Fem

-20 3 -0.90461 0 -1 99 -3 0 0 0 0 0 0 O # Mat_slope_Fem
010 1 0 -1 99 -3 00000 0 0 # Eggs/kg _inter Fem

-1 500 -199 -3 000000 0 # Eggs/kg slope wt Fem
-4 400 -199 -300000 00 # RecrDist GP_1

-4 410 -199 -300000 0 0 # RecrDist Area 1

-4 410 -199 -3 00000 0 0 # RecrDist_Seas_1

-4 400 -199 -3000000 0 # RecrDist_Seas_2

1110-199-3000000 0 # CohortGrowbev
#
# Cond 0 #custom MG-env_setup (0/1)

#
# Cond -2 2 0 0 -1 99 -2 # placeholder when no MG-environ parameters

EeS

# 1 #_custom MG-block_setup (0/1)
#_Cond No MG parm trends

£

# seasonal effects on biology parms
0000O0OO0OGO OO0 #_ femwtlenl,femwtlen2,matl,mat2,fecl, fec2,Malewtlenl, malewtlen2,Ll, K
# Cond -2 2 0 0 -1 99 -2 # placeholder when no seasonal MG parameters

EeS

# Cond -4 # MGparm Dev_ Phase

£

#_Spawner-Recruitment

2 # SR function: 1=B-H flattop; 2=Ricker; 3=std B-H; 4=CAA; 5=Hockey; 6=Shepard_3Parm
#_LO HI INIT PRIOR PR_type SD PHASE

32516 0 -1 99 1 # SR_RO
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2 42.50 -1 99 6 # SR _steep Ricker

2 0.727 0 -1 99 -3 # SR_sigmaR (FINAL X5=0.622)

5500 -199 -3 # SR_envlink

-15 15 0 0 -1 99 2 # SR_R1_offset

0000 -1099 -3 # SR_autocorr

0 #_SR_env_link

0 # SR _env_target_O=none;l=devs;_ 2=R0;_ 3=steepness

1 #do_recdev: O=none; l=devvector; 2=simple deviations

1993 #_first year of main recr_devs; early devs can preceed this era (FINAL X5=1993)
2010 #_ last year of main recr_devs; forecast devs start in following year (FINAL_ X5=2008)
1 # recdev phase

# (0/1) to read 13 advanced options

6 # -6 _recdev_early start (0O=none; neg value makes relative to recdev_start)

# 2 _recdev_early phase

# 0 _forecast_recruitment phase (incl. late recr) (0 value resets to maxphase+1)
# 1 _lambda for Fcast_recr like occurring before endyr+1l

1987 #_last_early yr nobias_adj_in MPD (FINAL_X5=1987)

1994 #_first_yr fullbias_adj_in MPD (FINAL_X5=1994)

2010 # last_yr fullbias_adj_in MPD (FINAL X5=2008)

2011 # first recent_yr nobias_adj_in MPD (FINAL X5=2009)

0.9 # 1 0.9 _max bias_adj_in MPD (-1 to override ramp and set biasadj=1.0 for all estimated recdevs)
0 # period of cycles in recruitment (N parms read below)

-5 #min rec_dev

5 #max rec_dev

0 #_read_recdevs

#_end of advanced SR options

#

# _placeholder for full parameter lines for recruitment cycles

# read specified recr devs

#_Yr Input_value

#

#

#Fishing Mortality info

0.1 # F ballpark for tuning early phases

-2006 # F ballpark year (neg value to disable)

3 # F_Method: 1=Pope; 2=instan. F; 3=hybrid (hybrid is recommended)

4 # max F or harvest rate, depends on F_Method

# no additional F input needed for Fmethod 1

# 1f Fmethod=2; read overall start F value; overall phase; N detailed inputs to read
# 1f Fmethod=3; read N iterations for tuning for Fmethod 3

10 # N iterations for tuning F in hybrid method (recommend 3 to 7)

#

# initial_ F parms

#_LO HI INIT PRIOR PR_type SD PHASE

0
0

1
2
0
1

0400 -1299 -1 # InitF 1MexCal_S1
0400 -199 -1 # InitF 2MexCal_S2
0400 -199 -1 # InitF 3PacNW

#

# Q setup

# Q_type options: <O=mirror, O=median_float, l=mean_float, 2=parameter, 3=parm w_random dev,
4=parm_w_randwalk, 5=mean_unbiased float_assign_to_parm
# Den-dep env-var extra_se Q type

00 MexCal_ S1

MexCal_ S2

PacNw

DEPM

TEP

TEP all

Aerial

Acoustic

coooooool
coooooo
NN OO
3 3E R I SR AR 3
OJO ULk WN R

HHoooooooo

year of index

# Q parms (if_any)

# LO HI INIT PRIOR PR _type SD PHASE
-3 3 -1.39 0 -1 99 5 # Q base 8 DEPM

-3 3 -0.69 0 -1 99 5 # Q base 9 TEP
-33 -0.69 0 -1 99 5 # Q base 9 TEP_all
-3 300 -1 995 # Q base_10_Aerial

-3 300 -1 99 -5 # Q base_11 Acoustic
#

#_size selex types

# Pattern Discard Male Special
24 0 0 0 # 1 MexCal_S1

24 0 0 0 # 2 MexCal_s2

100 0 # 3 PacNW

30 0 0 0 # 4 DEPM

30 000 # 5 TEP

30 00 0 # 6 TEP_full

24 0 0 0 # 7 RAerial 15 0 0 3
24 0 0 0 # 8 Acoustic

#

#_age_selex types

# Pattern __ Male Special
11 0 0 0 # 1 MexCal_sS1

11 0 0 0 # 2 MexCal_sS2

11 0 0 0 # 3 PacNW

11 0 0 0 # 4 DEPM

11 0 0 0 # 5 TEP

11 0 0 0 # 6 TEP_full

11 0 0 0 # 7 Aerial

11 0 0 0 # 8 Acoustic
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# LO HI INIT PRIOR PR_type SD PHASE env-var use_dev dev_minyr dev_maxyr dev_stddev Block Block Fxn
# MexCal S1 Baseline Selex

10 28 18 0 -1 9940000012 # SizeSel 2P 1 MexCal S1
-5330-199400000 12 # SizeSel 2P 2 MeXCal ST

-1 92.50-19940000012 # SizeSel 2P 3 MexCal S1

-1 940-19940000012 # SizeSel 2P 4 MexCal S1

-10 10 -10 0 -1 99 -4 0 0 0 0 0 1 2 # SizeSel 2P 5 MexCal S1
-10 10 10 0 -1 99 4 0 0 0 0 0 1 2 # SizeSel 2P 6 MexCal_S1
#_MexCal_S2_Baseline_Selex

10 28 18 0 -1 99 4 0 0 0 0 0 1 2 # SizeSel 2P 1 MexCal_S2

-5 3 -4.9 0 -199 -4 0000012 # SizeSel 2P_2 MexCal S2
-1 92.50-19940000012 # SizeSel 2P 3 MexCal S2

-1 940-19940000012 # SizeSel 2P 4 MexCal S2

-10 10 -10 0 -1 99 -4 0 0 0 0 0 1 2 # SizeSel 2P 5 MexCal_S2
-10 10 10 0 -1 99 4 0 0 0 0 0 1 2 # SizeSel 2P_6_ MexCal_S2

#_PacNW_Baseline_Selex
10 28 18 0 -1 99 4 0 0 0 0 O
116 4 0 -1994 000000
# Aerial Baseline_ Selex

# SizeSel 6P 1 PacNW logistic
SizeSel 6P 2 PacNW logistic

o
*+ o

10 28 18 0 -1 99 4 0 0 0 0 0 O O # SizeSel 2P 1 Aerial
-5330-19940000000 # SizeSel 2P 2 Aerlal
-1 92.50-1994000000 0 # SizeSel 2P 3 _Aerial
-1 940 -1994000000 0 # SizeSel 2P 4 Aerial

-10 10 -10 0 -1 99 -4 0 0 0 0 O O O # SizeSel 2P 5 Aerial
-10 10 10 0 -1 99 4 0 0 0 0 0 0 0 # SizeSel 2P 6 Aerial
#_Acoustic_Baseline_Selex
10 28 18 0 -1 99 400 0 0 0 0 0 # SizeSel 8P 1 Acoustic
-5330-199 -40000000 # SizeSel 8P_2 Acoustic
-1 92.50-1994000000 0 # SizeSel 8P _3 Acoustic
-1 940 -199 -4000000 0 # SizeSel 8P_4 Acoustic
-10 10 -10 0 -1 99 -4 0 0 0 0 O O O # SizeSel 8P_5_ Acoustic
-10 10 10 0 -1 99 -4 0 0 0 0 0 0 O # SizeSel_ 8P 6 ACOuSth
#_Age_Selex Basline
1500 -1 99 -4 000000 0 # AgeSel 2P 1 MexCal_S1
15 15 0 -1 99 -4 0 0 0 0 0 0 O # AgeSel 2P 2 MexCal S1
15 00 -1 99 -4 000000 0 # AgeSel 3P 1 MexCal S2
15 15 0 -1 99 -4 0 0 0 0 0 0 0 # AgeSel 3P 2 MexCal S2
1500 -1 99 -4 000000 0 # AgeSel_6P_1_PacNW
15150 -1 99 -4 00 0 0 0 0 O # AgeSel_6P_2_ PacNW
150 0 -1 99 -4 000000 0 # AgeSel_8P_1_DEPM
15 15 0 -1 99 -4 0 0 0 0 0 O O # AgeSel 8P_2 DEPM
1500 -1 99 -4 00000 0 O # AgeSel 9P 1 TEP
15 15 0 -1 99 -4 0 0 0 0 0 0 0 # AgeSel_9P_2_TEP
15 00 -1 99 -4 00000 0 0 # AgeSel 9P 1 TEP full
15 15 0 -1 99 -4 0 0 0 0 0 0 0 # AgeSel 9P 2 TEP full
150 0 -1 99 -4 000000 0 # AgeSel_10P_1_Aerial
15 15 0 -1 99 -4 0 0 0 0 0 0 O # AgeSel 10P_2 Aerial
1500 -1 99 -4 00 000 0 O # AgeSel 11P_1 Acoustic
1515 0 -1 99 -4 0 0 0 0 0 0 O # AgeSel 11P 2 Acoustic

Ees
[eNeNoNeNoNeNoNeNoNeNoNeNoNeNoNa]|

#_Cond 0 #_custom_sel-env_setup (0/1)
# Cond -2 2 0 0 -1 99 -2 #_placeholder when no enviro fxns
1 # custom sel-blk setup (0/1)
# MexCal S1 Block 2 Selex
10 28 18 0 -1 99 4 # SizeSel 1P_1_MexCal_ S1_BLK2repl 1999
-5 3 -5 0 -1 99 -4 # SizeSel 1P 2 MexCal . _S1_BLK2repl 1999
-1 9 2.50 -1 99 4 # SizeSel 1P 3 MexCal S1 _BLK2repl_ 1999
-1 940 -1 99 4 # SizeSel 1P 4 MexCal S1 BLK2repl 1999
-10 10 -10 0 -1 99 -4 # SizeSel 1P 5 MexCal S1 BLK2repl 1999
-10 10 10 0 -1 99 4 # SizeSel 1P 6 MexCal S1 BLK2repl 1999
#_MexCal_S2_ Block 2_Selex
10 28 18 0 -1 99 4 # SizeSel _2P_1 MexCal_S2_ BLK2repl 1999
-5 3 -5 0 -1 99 -4 # SizeSel 2P 2 MexCal . _S2_BLK2repl 1999
-1 9 2.50 -1 99 4 # SizeSel 2P 3 MexCal S2 BLK2repl 1999
-1 940 -1 99 4 # SizeSel 2P 4 MexCal s2 _BLK2repl 1999
-10 10 -10 0 -1 99 -4 # SizeSel 2P 5 MexCal S2 _BLK2repl 1999
-10 10 10 0 -1 99 4 # S1zeSel_ZP_G_MexCal_S2_BLK2repl_l999
#
#_Cond No selex parm trends
# _Cond -4 # placeholder for selparm Dev_Phase
1 # env/block/dev_adjust method (l=standard; 2=logistic trans to keep in base parm bounds; 3=standard w/
bound check)
#
# Tag loss and Tag reporting parameters go next
0 # TG _custom: O0=no read; l=read if tags exist
# Cond -6 6 1 1 2 0.01 -4 0000 00 0 # placeholder if no parameters
#
1 #_ Variance_adjustments_to_input_values
# fleet: 1 2 3 456 78

.000000 0.000000 0.000000 0.404505 0.347977 0.000000 0.349533 0.221872 #_add_to_survey_ CV
.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 #_. “add_to discard_stddev
.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 #_add_to bodywt cv
.860953 1.722981 0.602769 1.000000 1.000000 1.000000 0.584194 3.197891 # mult _by lencomp N
.800000 0.800000 0.250000 1.000000 1.000000 1.000000 1.000000 0.250000 # mult _by . agecomp_| N
.0000001.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 #_1 “mult _by size-at-age N

#_maxlambdaphase
#_sd_offset

PP HFEHRrORFROOO

17 # number of changes to make to default Lambdas (default value is 1.0)
# Like_comp codes: 1=surv; 2=disc; 3=mnwt; 4=length; 5=age; 6=SizeFreq; 7=sizeage; 8=catch;
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# 9=init_equ_catch; 1l0=recrdev; ll=parm prior; 12=parm dev; 13=CrashPen; l4=Morphcomp;
negbin
#like comp fleet/survey phase value sizefreq method

14111 #_DEPM

15111 # TEP

16101 # TEP_ full

17111 # Aerial

18111 #_Acoustic

41111 #_MexCal-S1_lengths
42111 #_MexCal-S2_lengths
43111 #_ PacNW_lengths
47111 # Aerial_ lengths
48111 # Acoustic_lengths
51111 #_MexCal-S1_CondAL
52111 #_MexCal-S2_CondAL
53111 #_PacNW_CondAL

58 1 11 # Acoustic_CondAL
91101 # init_equ_catch MexCal-S1
92101 # init_equ_catch MexCal-S2
93101 #_ init_equ catch PacNW
#

0 # (0/1) read specs for more stddev reporting

15=Tag-comp;

16=Tag-

# 01 -15151 -105 # placeholder for selex type, len/age, year, N selex bins, Growth pattern, N growth

ages, NatAge area(-1 for all), NatAge yr, N Natages

# placeholder for vector of selex bins to be reported

# placeholder for vector of growth ages to be reported
# placeholder for vector of NatAges ages to be reported
999

PS12 X6E.DAT

#V3.21d-wine4
#_SS-V3.21d-safe-winé4;_04/23/2011;_ Stock_Synthesis_by Richard Methot_(NOAA)_using_ADMB
#_Start_time: Mon May 09 12:25:15 2011

#_Number of datafiles: 1

#C Stock Synthesis 3.21d (R. Methot)

#C Pacific sardine stock assessment update for 2012 (K. Hill)

#C PS12_X6e.DAT

#_observed data:

1993 #_styr (July +93)

2012 #_endyr

2 #_nseas

6 6 # _months/season

2 #_spawning_season (Spring semester)

3 # N _fleets

5 #_N_surveys

1 # N _areas
MexCal_S1%MexCal_S2%PacNW$DEPM$TEP$TEP_full%Aerial%Acoustic
0.5 0.5 0.5 0.58 0.58 0.58 0.2 0.58 #_surveytiming_in season
11111111 # area_assignments_for_each fishery and_ survey
1 1 1 # units of catch: 1=bio; 2=num

0.05 0.05 0.05 #_se of log(catch) only used for init_eq catch and for Fmethod 2 and 3
1 #_Ngenders

15 #_Nages

0 0 0 #_init_equil catch_ for each fishery (lambda=0)

64 #_N_lines_of_ catch_to_read

# catch biomass (mtons) : columns_are fisheries,year, season
5.78 0.00 0.00 1981 1

0.00 57.15 0.00 1981 2

73.94 0.00 0.00 1982 1

0.00 412.76 0.00 1982 2

213.19 0.00 0.00 1983 1

0.00 159.12 0.00 1983 2

75.39 0.00 0.00 1984 1

0.00 3495.80 0.00 1984 2

819.44 0.00 0.00 1985 1

0.00 1018.99 0.00 1985 2

387.70 0.00 0.00 1986 1

0.00 2278.90 0.00 1986 2

2247.30 0.00 0.00 1987 1

0.00 3639.76 0.00 1987 2

2179.91 0.00 0.00 1988 1

0.00 2614.75 0.00 1988 2

7290.45 0.00 0.00 1989 1

0.00 8031.52 0.00 1989 2

6158.41 0.00 0.00 1990 1

0.00 14443.490.00 1990 2

24698.02 0.00 0.00 1991 1

0.00 10323.52 0.00 1991 2

43433.310.00 3.90 1992 1

0.00 30776.37 0.18 1992 2

17460.78 0.00 0.00 1993 1

0.00 14078.85 0.00 1993 2

19503.00 0.00 0.00 1994 1

0.00 46792.12 0.00 1994 2

30093.29 0.00 22.68 1995 1

0.00 32561.24 0.00 1995 2

40559.48 0.00 0.00 1996 1

0.00 25364.55 43.54 1996 2

89272.03 0.00 27.22 1997 1

0.00 42079.67 0.82 1997 2
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46787.92 0.00 488.25 1998 1
0.00 66550.51 74.39 1998 2
48765.83 0.00 725.20 1999 1
0.00 69337.59 429.59 1999 2
56709.77 0.00 15586.16 2000 1
0.00 46662.67 2336.90 2000 2
54311.70 0.00 22545.99 2001 1
0.00 45617.11 3136.84 2001 2
64671.88 0.00 35525.69 2002 1
0.00 40979.60 597.29 2002 2
38099.55 0.00 37242.26 2003 1
0.00 28590.55 2618.43 2003 2
61008.15 0.00 46730.80 2004 1
0.00 32857.28 1016.32 2004 2
60658.00 0.00 54152.62 2005 1
0.00 36791.15 101.70 2005 2
71474.68 0.00 41220.90 2006 1
0.00 46338.25 0.00 2006 2
71489.22 0.00 48237.10 2007 1
0.00 50130.29 0.00 2007 2
74536.03 0.00 39800.10 2008 1
0.00 46113.91 0.00 2008 2
47373.39 0.00 44841.15 2009 1
0.00 35325.50 1369.73 2009 2
55153.61 0.00 54085.91 2010 1
0.00 33753.60 0.09 2010 2
64296.47 0.00 39750.49 2011 1
0.00 34239.84 5844.40 2011 2
66624.62 0.00 80508.00 2012 1
0.00 34239.84 5844.40 2012 2
#

53 # N_cpue_and_surveyabundance_observations
# Units: O=numbers; l=biomass; 2=F

# Errtype: -1l=normal; O=lognormal; >0=T

# Fleet Units Errtype

110 # MexCal S1

2 1 0 # MexCal_S2

3 1 0 # PacNW

4 1 0 # DEPM

51 0 # TEP

6 1 0 # TEP_full

7 1 0 # Aerial N

8 1 0 # Acoustic

#_year seas index obs err

1986 1 4 4061 0.60 # DEPM_8608
1987 1 4 8661 0.56 # DEPM_8707
1993 2 4 69065 0.29 # DEPM 9404
2003 2 4 145274 0.23 # DEPM 0404
2004 2 4 459943 0.55 #_DEPM 0504
2006 2 4 198404 0.30 # DEPM_0704
2007 2 4 66395 0.27 #_DEPM_ 0804
2008 2 4 99162 0.24 # DEPM_0905
2009 2 4 58447 0.40 # DEPM 1004
2010 2 4 219386 0.27 # DEPM 1104
2011 2 4 113178 0.27 #_DEPM 1204
1987 2 5 17266 0.35 # TEP_8805
1995 2 5 97923 0.40 # TEP_9604
1996 2 5 482246 0.21 # _TEP_9704
1997 2 5 369775 0.33 # TEP_9804
1998 2 5 332177 0.34 # TEP_ 9904
1999 2 5 1252539 0.39 #_TEP_0004
2000 2 5 931377 0.38 # TEP_0104
2001 2 5 236660 0.17 #_TEP_0204
2002 2 5 556177 0.18 # TEP_0304
2005 2 5 651994 0.25 # TEP_0604
1986 1 6 11220 0.73 # TEPall 8608
1987 1 6 24883 0.48 #_TEPall_8707
1987 2 6 17266 0.35 #_TEPall_8805
1993 2 6 73374 0.21 # TEPall_ 9404
1995 2 6 97923 0.40 # TEPall 9604
1996 2 6 482246 0.21 # TEPall 9704
1997 2 6 369775 0.33 # TEPall 9804
1998 2 6 332177 0.34 # TEPall_ 9904
1999 2 6 1252539 0.39 #_TEPall_0004
2000 2 6 931377 0.38 #_TEPall_0104
2001 2 6 236660 0.17 # _TEPall_ 0204
2002 2 6 556177 0.18 # TEPall 0304
2003 2 6 307795 0.24 # TEPall 0404
2004 2 6 486950 0.40 # TEPall_ 0504
2005 2 6 651994 0.25 #_TEPall_0604
2006 2 6 306297 0.26 #_TEPall_0704
2007 2 6 128118 0.21 # TEPall_0804
2008 2 6 162188 0.22 # TEPall 0904
2009 2 6 97838 0.39 # TEPall 1004
2010 2 6 364798 0.26 #_TEPall_ 1104
2011 2 6 227632 0.27 #_TEPall_1204
2009 1 7 1236911 0.90 # Aerial 09N
2010 1 7 173390 0.40 #_Aerial 10N
2011 1 7 201888 0.29 # Aerial 11N
2012 1 7 696251 0.37 # Aerial 12N
2005 2 8 1947063 0.30 # Acoustic_0604
2007 2 8 751075  0.09 # Acoustic_0804
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2008 1 8 801000 0.30 #_Acoustic_0807
2009 2 8 357006 0.41 # Acoustic_ 1004
2010 2 8 493672 0.30 # Acoustic_ 1104
2011 2 8 469480 0.28 # Acoustic 1204
2012 1 8 340831 0.33 # Acoustic 1208

#

0 # N fleets_with discard

#_discard units (l=same_as_catchunits (bio/num); 2=fraction; 3=numbers)
#_discard_errtype: >0 for DF of T-dist(read CV below); 0 for normal with CV; -1 for normal with se; -2 for
lognormal

#Fleet Disc_units err_type

0 #N discard obs

# year seas index obs err

#

0 #_N_meanbodywt_obs

100 #_DF_for meanbodywt_ T-distribution like

2 # length bin method: 1l=use databins; 2=generate from binwidth,min,max below; 3=read vector
0.5 # binwidth for population size comp

8 # minimum size in the population (lower edge of first bin and size at age 0.00)

30 # maximum size in the population (lower edge of last bin)

-0.0001 #_comp_tail compression
0.0001 #_add_to_comp
0 #_combine males into females at or below this bin number
39 # N_LengthBins
9 9.5 10 10.5 11 11.5 12 12.5 13 13.5 14 14.5 15 15.5 16 16.5 17 17.5 18 18.5 19 19.5 20 20.5 21 21.5 22 22.5
23 23.5 24 24.5 25 25.5 26 26.5 27 27.5 28
95 #_N_Length obs
#Yr Seas Flt/Svy Gender Part Nsamp datavector (female-male)

1981 1 1 0 0 7.16 0.01484956 0.00000000 0.00371239
0.00000000 0.00000000 0.01059504 0.02753060 0.07362315 0.07787767
0.03124299 0.00688265 0.00000000 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000 0.03814443 0.05314352 0.07216263 0.06335617
0.03692413 0.03634891 0.04966195 0.04223717 0.04223717 0.04486040
0.12175717 0.10110922 0.02421245 0.01376530 0.00688265 0.00688265
0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000

1982 1 1 0 0 14 .44 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000 0.02929626 0.02107766 0.06247351 0.14551868
0.16192081 0.10854351 0.06164664 0.03447696 0.04939521 0.06554510
0.06436408 0.07884345 0.05378302 0.03365010 0.01481689 0.00732406
0.00000000 0.00732406 0.00000000 0.00000000 0.00000000 0.00000000

1983 1 1 0 0 16.84 0.00010000 0.00187768 0.00075107
0.00037554 0.00037554 0.00012518 0.00112661 0.00552454 0.00039086
0.00568036 0.022394438 0.00555518 0.00025036 0.01753400 0.05493949
0.05212797 0.05396474 0.00602525 0.04948431 0.03960425 0.05712430
0.05217038 0.06639215 0.08421796 0.08040515 0.03481751 0.00814070
0.00740317 0.00012518 0.00292233 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000

1985 1 1 0 0 15.00 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000
0.00551492 0.01811125 0.01937734 0.09389666 0.07578540 0.06549965
0.07103958 0.14212149 0.14101305 0.10906458 0.08189415 0.06823210
0.05966281 0.01368725 0.01713147 0.00469950 0.00428464 0.00585115
0.00313300 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000

1986 1 1 0 0 20.20 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000 0.00616313 0.01386704 0.01540782 0.00000000
0.00154078 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000 0.00000000 0.00021255 0.00154078 0.00234481
0.01417509 0.06784718 0.08371505 0.12675030 0.16127035 0.22070112
0.13588124 0.07198028 0.04649567 0.01157162 0.01540760 0.00000000
0.00000000 0.00312759 0.00000000 0.00000000 0.00000000 0.00000000

1987 1 1 0 0 29.40 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 0.00235959
0.00330682 0.01575054 0.02432356 0.02777470 0.06436425 0.09996834
0.13984439 0.19144865 0.13300410 0.04121332 0.03241437 0.03758516
0.06964660 0.05157932 0.03856749 0.01563735 0.00829264 0.00291879
0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000

1988 1 1 0 0 22.76 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000 0.00000000 0.00395131 0.00000000 0.00195829
0.00590960 0.01762461 0.01910706 0.03947840 0.03079151 0.02392604
0.02333000 0.07643028 0.11050425 0.16258680 0.15424512 0.14644944
0.08546717 0.05005023 0.01996970 0.01562267 0.004519438 0.00355857
0.00451948 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000

1989 1 1 0 0 12.65 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000 0.00000000 0.00004926 0.00000000 0.00037039
0.00166667 0.02627693 0.00989771 0.04386157 0.06196975 0.11209574
0.13522328 0.16657270 0.08405352 0.06556757 0.11092387 0.08723008
0.03641874 0.05551307 0.00212660 0.00018253 0.00000000 0.00000000
0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000

1990 1 1 0 0 16.11 0.00000000 0.00000000 0.00000000
0.00004919 0.00014757 0.00014757 0.00022135 0.00017216 0.00029513
0.00104947 0.00090190 0.00362556 0.00057035 0.00426920 0.00380236
0.00484519 0.00208566 0.00641450 0.01880919 0.01127935 0.01412415
0.01035632 0.01876826 0.14219400 0.09175071 0.15087323 0.16178891
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1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

OO0OO0OOHOOOOOOHOOOOOOHOOOOOOHOOOOOOHOOOOOOHOOOOOOHOOOOOOHOOOOOOHOOOOOOHOOOOOOHOOOOOOHOOOOOOHOO

.13033895
.00286161

1

.00000000
.00104388
.03231462
.05912893
.06340067
.00000000

1

.00000000
.00075241
.12370043
.04625813
.00387575
.00000000

1

.00092775
.00463876
.06602880
.05905231
.00000450
.00000000

1

.00000000
.00319997
.07058380
.04307455
.00007494
.00000000

1

.00000000
.00410101
.18312667
.01466323
.00000000
.00000000

1

.00000000
.00209386
.04810660
.09107056
.00472432
.00010176

1

.00000000
.00088600
.06387748
.10039371
.00286513
.00000000

1

.00018518
.04970289
.04185828
.09087017
.00271092
.00000000

1

.00000000
.03253963
.13968191
.00798720
.00000000
.00000000

1

.00000000
.00474920
.07737624
.12381242
.00000000
.00000000

1

.019833438
.00232433
.05591429
.05219503
.00506016
.00025939

1

.00000000
.01875338
.12472299
.03047152
.00050619
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.00000000
.00000000

3

.00000000
.00004066
.09616749
.01515760
.01891349
.00282130

3

.00000000
.00000000
.00000000
.24986185
.00122605
.00000000

3

.00000000
.00000000
.00000000
.20000000
.05333333
.00000000

3

.00000000
.00000000
.00061942
.23707687
.00556329
.00115543

3

.00000000
.00000000
.00000000
.14270701
.06409722
.00253737

3

.00000000
.00000000
.00000722
.16896254
.06582272
.00143161

3

.00000000
.00000000
.00000000
.20107522
.01798242
.00000000

3

.00000000
.00001446
.00201059
.14163734
.07800250
.00108430

3

.00000000
.00001345
.00011306
.02585907
.12866145
.00348268

3

.00011643
.00011643
.00000000
.14807548
.05196396
.00006704

7

.00000000
.00000000
.00000000
.20219759
.00086496
.00000000

7

.00000000
.00051869
.00101947
.09853051
.01770211
.00000000

7

.00000000
.00000000
.00000000
.00639086
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.00499016
.00000000

0

.00000553
.00020755
.20727817
.00998755
.02806092
.00249264

0

.00000000
.00000000
.00385525
.11243519
.00686819
.00000000

0

.00000000
.00000000
.00000000
.16000000
.00000000
.00000000

o]

.00000000
.00000000
.00255561
.18219854
.00684479
.00071927

0

.00000000
.00000000
.00058332
.15921219
.06209469
.00106315

0

.00000000
.00000000
.00001443
15574778
.05197468
.00023704

0

.00000000
.00000000
.00000000
.16721988
.00899121
.00000000

0

.00001446
.00044360
.00163823
.15765569
.06283037
.00019300

0

.00000000
.00000000
.00300540
.08792317
.11115942
.00110194

0

.00135664
.00000000
.00000000
.18699420
.02388299
.00004578

0

.00000000
.00000000
.00057622
.22838807
.00258641
.00000000

0

.00000000
.00000000
.00144396
.21071417
.00669268
.00000000

0

.00000000
.00000000
.00067671
.02291477

0.00998031
0.00000000

67.68 0.

0.00001355
.00020258
.18328761
.00942919
.03110144
.00027437

7.00 0.

.00000000
.00000000
.01151585
.01737664
.00826354
.00038607

.00 0.

.00000000
.00000000
.01333333
.09333333
.08000000
.00000000

7.86 0.

.00000000
.00000000
.01442330
.07220975
.00802636
.00011042

29.64 0.

.00000000
.00000000
.00460794
.11117985
.04086420
.00059479

59.41 0.

.00000000
.00036834
.00385185
.09681599
.02553117
.00012583

.36 0.

0

0

0

0

0

2

0

0

0

0

0

0

3

0

0

0

0

0

0

8

0

0

0

0

0

0

1

0

0

0

0

0

0

1

0

0

0

0

0

0

5
0.00000000
0.00000000
0.00926034
0.20166429
0.00899174
0.00000000
1
0
0
0
0
0
0
2
0
0
0
0
0
0
1
0
0
0
0
0
0
3
0
0
0
0
0
0
2
0
0
0
0
0
0
5
0
0
0
0

59.59 0.

.00001446
.00000000
.00255405
.10927082
.03622525
.00002444

14.20 0.

.00000000
.00095709
.00074600
.12395570
.08709386
.00056892

14.88 0.

.00040244
.00023286
.00043912
.14419229
.00871040
.00000000

3.20 0.

.00052810
.00000000
.00495836
.15886180
.00000000
.00000000

4.00 0.

.00080160
.00000000
.00068636
.29173440
.00000000
.00000000

0.00 0.
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.00000000
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o o

0000000

o

oOoo0oooo

00000000

[eNeoNeleNoNo)

00000000

[eNeNeNeNeoNo)

00000000

oOo0ooooo

00000000

OO0 oO0OOooo

00000000

OO0 OO0 oo

00000000

OO0 Oo0o0oo

00000000

[eNeoNeleNoNo)

00000000

oOoo0oooo

00000000

oOo0ooooo

00000000

OO0 oOoOoOooo

00000000

OO0 OO0 oo

00000000

oooo

154

.00000000
.00000000
0.
.00159531
.00270103
.12443673
.01080600
.04082612
.00014659
0.
.00000000
.00000000
.04782390
.00466226
.01135211
.00000000
0.
.00000000
.00000000
.00000000
.09333333
.04000000
.00000000
0.
.00000737
.00000000
.07011329
.02287642
.00410422
.00050099
0.
.00004054
.00000000
.03193930
.07109068
.02147774
.00056213
0.
.00000722
.00036834
.02385351
.06985591
.01450460
.00002508
0.
.00000000
.01798295
.00215512
.13155969
.00000000
.00000000
0.
.00001446
.00000122
.00742189
.08730225
.02043204
.00005434
0.
.00003236
.00004035
.00445332
.11948856
.04678383
.00018600
0.
.00045559
.00016958
.00358880
.12451846
.00346663
.00002126
0.
.00000000
.00000000
.03103000
.07916015
.00039648
.00000000
0.
.00000000
.00000000
.00132264
.18574131
.00129411
.00000000
0.
.00048844
.00000000
.00017503
.24939403

o o
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o
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.00998031
.00000000
0.
.00039392
.02291847
.05097571
.01243740
.02108261
.00002710
0.
.00000000
.00000000
.16295078
.00994350
.00487000
.00000000
0.
.00000000
.00000000
.06666667
.05333333
.02666667
.00000000
0.
.00000000
.00000000
.13161223
.01307278
.00215245
.00001250
0.
.00000000
.00041928
.06132653
.04339494
.01039633
.00027694
0.
.00000000
.00000722
.05630274
.04410210
.00584005
.00004879
0.
.00000000
.00000000
.03969015
.07237361
.00000000
.00000000
0.
.00001446
.00000000
.02909014
.06801394
.00627469
.00002891
0.
.00000000
.00057654
.00603542
.07901055
.02031662
.00013491
0.
.00040244
.00000000
.01738868
.10484095
.00070319
.00000000
0.
.00000000
.00000000
.09960013
.02095343
.00000000
.00000000
0.
.00000000
.00000000
.00518994
.11417842
.00000000
.00000000
0.
.00090264
.00000000
.00058270
.26460441
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o
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.00000000
.00000000

.00020755
.05924987
.01877167
.01347518
.01447999
.00002710

.00000000
.00000000
.33602885
.00193035
.00864962
.00000000

.00000000
.00000000
.06666667
.02666667
.02666667
.00000000

.00000000
.00001639
.21383784
.00799927
.00214591
.00004528

.00000000
.00000000
.11715864
.04764464
.00450936
.00022122

.00000000
.00002165
.13546005
.07537644
.00330284
.00003229

.00000000
.00000000
.07032977
.05072363
.00000000
.00000000

.00001446
.00180862
.09064297
.09160221
.00354811
.00012173

.00000000
.00017484
.01683443
.12219928
.00905944
.00003236

.00000000
.00011643
.08553096
.09190027
.00030071
.00000000

.00000000
.00000000
.16374495
.00615335
.00000000
.00000000

.00000000
.00000000
.02150013
.04092949
.00000000
.00000000

.00004834
.00000000
.00081600
.20025064
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2005

2007
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2009
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2012

#
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10 #_N_age_bins
1234567811
# N_ageerror_definitions

0
9

0.

5

.2043

.2832

.2539

.4032

.2825

.26655

.5

.5386

1.5
13.5
0.2043
0.6227
1.5
13.5
0.2832
2.2069
1.5
13.5
0.2539
2.8459
1.5
13.5
0.4032
1.6040
1.5
13.5
0.2825
0.5243
1.5
13.5
0.30145
0.4891
1.5
13.5
0.5386
0.8801

.09328675
.00000000

7

.00096182
.00000000
.00000000
.12161069
.03715582
.00000000

8

.00000000
.00270862
.12353364
.06426980
.00505394
.00336930

8

.00000000
.00000000
.01871052
.07720993
.06881783
.00037258

8

.02210707
.00000000
.00680218
.08951514
.05385909
.00000000

8

.00000000
.00000000
.00332081
.00833426
.16580872
.00243023

8

.00000000
.00000000
.08020558
.04535153
.01710648
.00139900

8

.00000000
.00000000
.00000000
.00874343
.05587484
.02797210

8

.00000000
.00000000
.00000000
.00193496
.06930702
.00294741

2.5
14.5
0.2792
0.6554
2.5
14.5
0.2890
2.3627
2.5
14.5
0.3434
3.0548
2.5
14.5
0.4995
1.7020
2.5
14.5
0.2955
0.5443
2.5
14.5
0.3149
0.5026
2.5
14.5
0.7547
0.8801

.03327509
.00101779
0
.00000000
.00080840
.00000000
.32194293
.01294936
.00000000
0
.00000000
.00000000
.06453880
.05009669
.00000000
.00168465
0
.00000000
.00000000
.04456086
.09196321
.00321240
.00000000
0
.00680218
.00000000
.02009720
.10939327
.01118376
.00000000
0
.00071913
.00121512
.00555546
.05506318
.06954074
.00027301
0
.00000000
.00000000
.22135962
.00957193
.02239309
.00158562
0
.00000000
.00000000
.00966230
.09109599
.10595060
.00006153
0
.00000000
.00000000
.00000000
.13636929
.04528789
.00024028
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3.5
15.5
0.3067
0.6882
3.5
15.5
0.8009
2.5186
3.5
15.5
0.9205
3.2638
3.5
15.5
0.5800
1.7999
3.5
15.5
0.3125
0.5643
3.5
15.5
0.3615
0.5160
3.5
15.5
0.8341

4.
#_
0.
#_
4.
#_
0.
#_
4.
#_
0.
#_
4.
#_
0.
#_
4.
#_
0.
#_
4.
#_
0.
#_
4.
#
0.
0.8801 #_

_E
169
E

CA 1981-2006

038"

_CA 1981-2006

ca_

653

cA
902

_CA_

_CA_.
347

CA

0.01190588
0.00000000

23.00

0.

0.00000000
.00000000
.00000000

.00496227

0
0
0.25935231
0
0

.00000000

10.00

0.

0.00000000
0.00000000
0.06453880
0.05009669
0.00000000
0.00000000

12.00

7.00

9.00

8.00

2.00

6.00
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5.5

NS_all years

0.3606

NS_all_years

5.5

0.9597

5.5
2007
1.1743
2007
5.5
2008-09
0.8246
2008-09
5.5
2010-11
0.3637
2010-11
5.5

0.
.00000000
.00000000
.04456086
.09196321
.00321240
.00000000
0.
.00680218
.00000000
.02009720
10939327
.01118376
.00000000
0.
.00071913
.00121512
.00555546
.05506318
.06954074
.00000000
0.
.00000000
.00000000
.22135962
.00957193
.02239309
.00000000
0.
.00000000
.00000000
.00966230
.09109599
10595060
.00006153
0.
.00000000
.00000000
.00000000
.13636929
.04528789
.00024028

6.

0.

1.

0.

6.

ORWA_all_years

5
1
3
1
5
2
8
2
5
3
9
3_CA
5
4
6
4
5
5
3
5
5
6
3

847

70.3961

0.

_ORWA_all_years

634

5.5

0.8741

6.

0.

0.
0.

00000000

oOoo0oooo

0000000

o

[eNeoNeleNoNo)

0000000

o

[eNeNeNeNeoNo)

0170054

IS

oOo0ooooo

0000000

o

OO0 oO0OOooo

0000000

o

OO0 OO0 oo

0000000

o

OO0 Oo0o0oo

0000000

o

[eNeoNeleNoNo)

3933 0.

1156 1.

.3832 1.

L9727 1

4017 0.

5 7.

4018 0.

_CalCOFI_C_updated
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6

5 5 7.
_Vector_7_CalCOFI_C

8 8781 0.
7

00477899
00000000

0.
.00325589
.00000000
.00000000
.10149073
.00104007
.00000000

0.
.00000000
.01100873
.15773170
.01516183
.00168465
.00000000

0.
.00000000
.00000000
.07885461
.10803940
.00825866
.00000000

0.
.00000000
.00000000
.02164783
.14029251
.00129435
.00000000

0.
.00036184
.00265337
.00224440
17107802
.01153821
.00000000

0.
.00000449
.00015121
.08918809
.00287216
.00960401
.00000000

0.
.00000000
.00000000
.00000000
.11348639
.08715280
.00000000

0.
.00000000
.00000000
.00035481
.21595031
.02760803
.00000000

4261 0.

2715 1.

5922 1.

.0165 1.

4046 0.

4047 0.

8796 0.

0.
0.
00000000
0
0
0
0
0
0
00000000
0
0
0
0
0
0
00000000
0
0
0
0
0
0
01700544
0
0
0
0
0
0
00000000
0
0
0
0
0
0
00000000
0
0
0
0
0
0
00000000
0
0
0
0
0
0
00000000
0
0
0
0
0
0
9.
4589 0
9.
4274 1
9.
8011 2
9.
1144 1
9.
4245 0
9.
4061 0
9.
8801 0

00363973 0.00294363
00000000 0.00000000
0.00000000
.00292761 0.00000000
.00000000 0.00000000
.00198040 0.04085942
.05042019 0.03717053
.00111157 0.00000000
.00000000 0.00000000
0.00000000
.00000000 0.00270862
.01100873 0.12353364
.15773170 0.06426980
.01516183 0.00505394
.00168465 0.00336930
.00000000 0.00000000
0.00000000
.00000000 0.00000000
.00000000 0.01871052
.07885461 0.07720993
.10803940 0.06881783
.00825866 0.00037258
.00000000 0.00000000
0.02210707
.00000000 0.00000000
.00000000 0.00680218
.02164783 0.08951514
.14029251 0.05385909
.00129435 0.00000000
.00000000 0.00000000
0.00000000
.00036184 0.00000000
.00265337 0.00332081
.00224440 0.00833426
17107802 0.16580872
.01153821 0.00243023
.00000000 0.00000000
0.00000000
.00000449 0.00000000
.00015121 0.08020558
.08918809 0.04535153
.00287216 0.01710648
.00960401 0.00139900
.00000000 0.00000000
0.00000000
.00000000 0.00000000
.00000000 0.00000000
.00000000 0.00874343
.11348639 0.05587484
.08715280 0.02797210
.00000000 0.00000000
0.00000000
.00000000 0.00000000
.00000000 0.00000000
.00035481 0.00193496
.21595031 0.06930702
.02760803 0.00294741
.00000000 0.00000000
5 10.5 11.5 12.5
.4916 0.5244 0.5571 0.5899
5 10.5 11.5 12.5
.5833 1.7392 1.8951 2.0510
5 10.5 11.5 12.5
.0101 2.2190 2.4280 2.6369
5 10.5 11.5 12.5
L2123 1.3102 1.4082 1.5061
5 10.5 11.5 12.5
L4445 0.4645 0.4844 0.5044
5 10.5 11.5 12.5
.4352 0.4487 0.4622 0.4756
5 10.5 11.5 12.5
.8801 0.8801 0.8801 0.8801



0.5 1.5 2.5
13.5 14.5

0.4972 0.4972 0.7284
1.4739 1.5474

0.5 1.5 2.5
13.5 14.5

0.7043 0.7043 0.7875
2.5222 2.6759

#

1104 #_N_Agecomp_obs

3 # Lbin method: l=poplenbins; 2=datalenbins; 3=lengths

3

.5

15.5

0
1
3

15.5

0
2

4

#
.8233 0
.6209 #
.5 4
#

1

#

.8912
.8296

5
8
8
8
5
9

0
9

vl

WEFSC

S
622 0.8782 0.8847 1.0328 1.1063
S 2 2008 DataSetB

WESC

ul

205 1

.5 6.5

7.5 8.

2 2008_DataSetB

.5 6.5

7.5 8.
SWFSC 3 2010 _CalCOFI_A Readerl2
.1816 ~1.3823 ~ 1.6324 1.9440

_SWFSC_3_2010_CalCOFI_A_ Readerl2

-1 #_combine males into females at or below this bin number
#Yr Seas Flt/Svy Gender Part Ageerr Lbin_lo Lbin hi Nsamp datavector (female-male)

1981 1
.00000000
.00000000
1
.00000000
.00000000
1
.92930701
.00000000
1
.85865723
.00000000
1
.76420432
.00000000
1
.33098127
.00000000
1
.00000000
.00000000
1
.00000000
.00000000
1
.00000000
.00000000
1
.00000000
.00000000
1
.00000000
.00000000
1
.00000000
.00000000
1
.00000000
.00000000
1
.00000000
.00000000
1
.00000000
.00000000
1
.00000000
.00000000
1
.00000000
.00000000
1
.00000000
.00000000
1
.02972859
.00000000
1
.09626432
.00000000
1
.16369958
.00000000
1
.42309710
.00000000
1
.81095836
.00000000
1
.74118410
.00000000
1
.51567079
.00000000
1
.00000000
.00000000

1982

1982

1982

1982

1982

1982

1982

1982

1982

1982

1983

1983

1983

1983

1983

1983

1983

1983

1983

1983

1983

1983

1983

1983

1983
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0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0

0
.00000000
.00000000

0
.00000000
.00000000

0
.00000000
.00000000

0
.07349847
.00000000

0
.20188408
.00000000

0
.59859631
.00000000

0
.77058950
.00000000

0
.58926127
.00000000

0
.27019396
.00000000

0
.00000000
.00000000

0
.00000000
.00000000

0
.00000000
.00000000

0
.00000000
.00000000

0
.00000000
.00000000

0
.00000000
.00000000

0
.00000000
.00000000

0
.00000000
.00000000

0
.00000000
.00000000

0
.00000000
.00000000

0
.00000000
.00000000

0
.00000000
.00000000

0
.00000000
.00000000

0
.00000000
.00000000

0
.13043499
.00000000

0
.48432921
.00000000

0
.00000000
.00000000

2
0

2
0
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9
.00000000

17
.00000000

18
.00000000

19
.00631224

20
.00000000

21
.07042242

22
.11665380

23
.35551548

24
.57869153

25
.00000000

26
.50000000

9
.00000000

10
.00000000

11
.00000000

12
.00000000

13
.00000000

14
.00000000

15
.00000000

16
.00000000

17
.00000000

18
.00000000

19
.00000000

20
.00000000

21
.00000000

22
.00000000

23
.00000000

9.5 0.

0.00000000

17.5 0.

0.00000000

18.5 1.

0.00000000

19.5 4.

0.00000000

20.5 2.

0.00000000

21.5 1.

0.00000000

22.5 1.

0.05637835

23.5 1.

0.02761162

24.5 0.

0.15111452

25.5 0.

0.00000000

26.5 0.

0.50000000

9.5 5.

0.00000000

10.5 0.

0.00000000

11.5 0.

0.00000000

12.5 0.

0.00000000
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1

.05454545
.00000000

1
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.00000000

1
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.00000000

1
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.00000000

1

.73913043
.00000000

1
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1
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.00000000

1
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.00000000

1
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1
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.00000000

1

.00000000
.00000000

1

.00000000
.00000000

1
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.00000000

1
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.00000000

1

.08860759
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1
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1
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.00000000

1
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.00000000

1
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.00000000

1
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.00000000

1

.00000000
.00000000

1

.00000000
.00000000

1

.00000000
.00000000

1

.00000000
.00000000

1

.05882353
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1
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1
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1
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1
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0

.41818182
.00000000

0

.21621622
.00000000

0

.33333333
.00000000

0

.00000000
.00000000

0

.00000000
.00000000

0

.15217391
.00000000

0

.22674419
.00000000

0

.55319149
.00000000

0

.58252427
.00000000

0
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.00000000

0
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.00000000

0

.00000000
.00000000

0
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.00000000

0
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.00000000

0

.00000000
.00000000

0

.01898734
.00000000

0

.09012876
.00000000

0
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.00000000

0
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.00000000

0
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.00000000

0
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.00000000

0
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.00000000

0
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0
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.00000000

0
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0
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0
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.00000000

0
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0
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0

.06024096
.00000000
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22

.30909091

23
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.44444444
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15
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16
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17
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21

.25000000
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.00000000
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14
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15
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17
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.03947368
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.00000000
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14

.00000000

15

.00000000
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.00251256

17

.00266667
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.00602410
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14.5 0.04
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15.5 0.08
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16.5 1.84
0.00000000

17.5 6.88
0.00000000

18.5 5.64
0.00000000

19.5 4.12
0.02912621

20.5 0.64
0.00000000

21.5 0.16
0.00000000

22.5 0.04
0.00000000

23.5 0.04
0.00000000

14.5 0.60
0.00000000

15.5 3.32
0.00000000

16.5 6.32
0.00000000

17.5 9.32
0.00000000

18.5 8.96
0.00446429

19.5 6.08
0.00000000

20.5 1.28
0.00000000

21.5 0.36
0.00000000

22.5 0.04
0.00000000

25.5 0.04
0.00000000

12.5 0.04
0.00000000

13.5 0.20
0.00000000

14.5 0.68
0.00000000

15.5 5.48
0.00000000

16.5 15.92
0.00000000

17.5 15.00
0.00000000

18.5 6.64
0.00000000
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.00000000
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.00000000
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.00000000
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.00000000
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.00000000
.00000000
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.00000000
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1

.42553191
.00000000

1
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.00000000

1

.66666667
.00000000

1

.00000000
.00000000

1

.00000000
.00000000

1

.00000000
.00000000

1

.00000000
.00000000

1

.32478632
.00000000

1

.46049046
.00000000

1

.56090226
.00000000

1

.61202186
.00000000

1

.51319261
.00000000

1

.47521866
.00000000

1

.45669291
.00000000

1

.46875000
.00000000

1

.66666667
.00000000

1

.00000000
.00000000

1

.00000000
.00000000

1

.00000000
.00000000

1

.00000000
.00000000

1

.00000000
.00000000

1
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.00000000

1

.00000000
.00000000

1

.04464286
.00000000

1

.08620690
.00000000

1

.17219917
.00000000

1

.40317460
.00000000

1

.68344156
.00000000

1

.52127660
.00000000

1

.25850340
.00000000
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0

.12765957
.00000000

0

30769231
.00000000

0

.16666667
.00000000

0

.00000000
.00000000

0

.00000000
.00000000

0

.00000000
.00000000

0

.00000000
.00000000

0

.00000000
.00000000

0

.05994550
.00000000

0

.15187970
.00000000

0

.26229508
.00000000

0

.39577836
.00000000

0

.38483965
.00000000

0

.32283465
.00000000

0

.21875000
.00000000

0

.33333333
.00000000

0

.00000000
.00000000

0

.00000000
.00000000

0

.00000000
.00000000

0

.00000000
.00000000

0

.00000000
.00000000

0

.00000000
.00000000

0

.00000000
.00000000

0

.00000000
.00000000

0

.00000000
.00000000

0

.00622407
.00000000

0
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.00000000

0

.09577922
.00000000

0
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.00000000

0

.46598639
.00000000
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19

.08510638

20

.15384615

21

.16666667

22

.00000000

27

.00000000

13

.00000000

14

.00000000

15

.00854701

16

.00000000

17

.01654135

18

.03169399

19

.05277045

20

.08454810

21

.18110236

22

.21875000

23

.00000000

24

.00000000

25

.50000000
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.00000000

9

.00000000
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.00000000

12

.00000000

13

.00000000

14

.00000000

15

.00431034

16

.00000000
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.00634921
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.00811688
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.07872340
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.21088435
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0.00000000

20.5 1.04

0.00000000

21.5 0.24

0.00000000

22.5 0.04

0.00000000

27.5 0.04

0.00000000

13.5 0.04
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14.5 0.28
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15.5 4.68

0.00000000

16.5 14.
0.00000000
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18.5 36.
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19.5 30.
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20.5 13.
0.02040816
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21.5 5.08

0.00000000

22.5 1.28

0.03125000

23.5 0.12

0.00000000

24.5 0.04

0.00000000

25.5 0.08

0.50000000

26.5 0.04

0.00000000

9.5 0.08

0.00000000

11.5 0.04

0.00000000

12.5 0.16

0.00000000

13.5 0.76

0.00000000

14.5 4.48

0.00000000

15.5 9.28

0.00000000

16.5 19.
0.00000000

17.5 25.
0.00000000

18.5 24.
0.00000000

19.5 18.
0.00851064

20.5 11.
0.02721088
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.14893617
.00000000

.00000000
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.00000000
.00000000
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.00000000
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.00000000

.00000000
.00000000

.00854701
.00000000

.01362398
.00000000

.00150376
.00000000

.00327869
.00000000

.00131926
.00000000

.00291545
.00000000
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.03846154
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.00000000
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.00000000
.00000000

.00000000
.00000000
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.00000000
.00000000

.65811966
.00000000

.46594005
.00000000

.26766917
.00000000

.08852459
.00000000

.03166227
.00000000

.03206997
.00000000

.03937008
.00000000

.06250000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.95535714
.00000000

.90948276
.00000000

.81742739
.00000000

.56666667
.00000000

.21266234
.00000000

.04680851
.00000000

.01700680
.00000000
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1

.18064516
.00000000

1

.17241379
.00000000

1

.28571429
.00000000

1

.00000000
.00000000

1

.00000000
.00000000

1

.00000000
.00000000

1

.00000000
.00000000

1

.02284264
.00000000

1

.01901743
.00000000

1

.14770798
.00000000

1

.48943662
.00000000

1

.81220657
.00000000

1

.72972973
.00000000

1

.35975610
.00000000

1

.11475410
.00000000

1

.08333333
.00000000

1

.00000000
.00000000

1

.00000000
.00000000

1

.00000000
.00000000

1

.00000000
.00000000

1

.05263158
.00000000

1

.12009238
.00000000

1

.26190476
.00000000

1

.42965779
.00000000

1

.47863248
.00000000

1

.48780488
.00000000

1

.55555556
.00000000

1

.44444444
.00000000

1

.00000000
.00000000

1

.33333333
.00000000
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0

.51612903
.00000000

0

37931034
.00000000

0

.42857143
.00000000

0

.00000000
.00000000

0

.00000000
.00000000

0

.00000000
.00000000

0

.00000000
.00000000

0

.00000000
.00000000

0

.00000000
.00000000

0

.00000000
.00000000

0

.00000000
.00000000

0

.04694836
.00000000

0

.22162162
.00000000

0

.40243902
.00000000

0

.42622951
.00000000

0

.45833333
.00000000

0

.11111111
.00000000

0

.37500000
.00000000

0

.00000000
.00000000

0

.00000000
.00000000

0

.00000000
.00000000

0

.00000000
.00000000

0

.01587302
.00000000

0

.09505703
.00000000

0

.13675214
.00000000

0
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.00000000

0
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.00000000

0

.44444444
.00000000

0

.00000000
.00000000

0

.00000000
.00000000
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21

.20645161

22

.27586207

23

.14285714
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10
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11
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.00000000

14

.00000000

15

.00000000

16

.00000000
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.01877934

18

.03243243
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.21951220
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.35245902
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.55555556

23
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12
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13
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14

.00000000
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.00198413
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.02661597

17

.05982906

18

.17073171

19

.33333333

20
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.00000000

22

.00000000

21.5 6.20
0.07096774

22.5 1.16
0.10344828

23.5 0.28
0.14285714

9.5 0.04
0.00000000

10.5 0.08
0.00000000

11.5 0.72
0.00000000

12.5 4.92
0.00000000

13.5 15.76
0.00000000

14.5 25.24
0.00000000

15.5 23.56
0.00000000

16.5 11.36
0.00000000

17.5 8.52
0.00000000

18.5 7.40
0.00000000

19.5 6.56
0.00609756

20.5 4.88
0.04918033

21.5 1.92
0.10416667

22.5 0.36
0.11111111

23.5 0.32
0.37500000

11.5 0.04
0.00000000

12.5 0.16
0.00000000

13.5 3.80
0.00000000

14.5 17.32
0.00000000

15.5 20.16
0.00000000

16.5 10.52
0.01140684

17.5 4.68
0.00854701

18.5 1.64
0.02439024

19.5 0.36
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20.5 0.36
0.00000000

21.5 0.04
0.00000000

22.5 0.12
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.44444444
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.00000000

.90609137
.00000000
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.00609756
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.00000000
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.00000000
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.00000000
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.00000000
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.00000000
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.00000000
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.42965779
.00000000
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.00000000
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.00000000
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.00000000
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1

.14285714
.00000000

1

.00000000
.00000000

1
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.00000000

1

.35593220
.00000000

1

.49811321
.00000000

1

.46060606
.00000000

1

.33941606
.00000000

1

.39259259
.00000000

1

.33333333
.00000000

1

.25000000
.00000000

1

.00000000
.00000000

1

.00000000
.00000000

1

.00000000
.00000000

1

.00000000
.00000000

1

.00000000
.00000000

1

.00000000
.00000000

1

.06250000
.00000000

1

.27358491
.00000000

1

.39747634
.00000000

1

.46372240
.00000000

1

.33195021
.00000000

1

.27922078
.00000000

1

.29523810
.00000000

1

.10582011
.00000000

1

.08943089
.00000000

1

.02222222
.00000000

1

.00000000
.00000000

1

.00000000
.00000000

1

.00000000
.00000000

1

.00000000
.00000000
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0

.00000000
.00000000

0

.00000000
.00000000

0

.08108108
.00000000

0

.36440678
.00000000

0

.39433962
.00000000

0

367676717
.00000000

0

.26642336
.00000000

0

.14074074
.00000000

0

.13333333
.00000000

0
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.00000000

0
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.00000000

0

.00000000
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0
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0
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.00000000

0

.00000000
.00000000

0
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0
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0

.02830189
.00000000

0

.09779180
.00000000

0

.20031546
.00000000

0

.39211618
.00000000

0

.50649351
.00000000

0

.49523810
.00000000

0

.66137566
.00000000

0
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.00000000

0
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.00000000

0
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0
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0

.00000000
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0

.00000000
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.00000000

13

.00000000

14

.00000000

15

.01694915

16

.00943396

17

.01616162

18

.03649635

19

.01481481

20
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.08333333
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9
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10
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11

.00000000
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.00000000

13

.00000000

14

.00000000

15

.00000000
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.00946372

17

.02523659
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.35555556
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9
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11
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12.5 0.28
0.00000000

13.5 0.72
0.00000000

14.5 1.48
0.00000000

15.5 4.72
0.00000000

16.5 21.20
0.00000000

17.5 19.80
0.00202020

18.5 10.96
0.00364964

19.5 5.40
0.00740741

20.5 3.00
0.01333333

21.5 0.48
0.08333333

23.5 0.08
0.50000000

9.5 0.40
0.00000000

10.5 2.48
0.00000000

11.5 4.32
0.00000000

12.5 3.24
0.00000000

13.5 1.80
0.00000000

14.5 0.64
0.00000000

15.5 4.24
0.00000000

16.5 12.68
0.00000000

17.5 25.36
0.00157729

18.5 19.28
0.00622407

19.5 6.16
0.01298701

20.5 4.20
0.04761905

21.5 7.56
0.02645503

22.5 4.92
0.06504065

23.5 1.80
0.26666667

24.5 0.96
0.45833333

25.5 0.20
0.40000000

9.5 2.20
0.00000000

11.5 0.04
0.00000000
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.00000000
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.00000000
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.00925926
.00000000

.03703704
.00000000

.02222222
.00000000

.50000000
.00000000

.63207547
.00000000

.48580442
.00000000

.29652997
.00000000
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.00000000
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.00000000

.08571429
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.01058201
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.01626016
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1

.00000000
.00000000

1

.05633803
.00000000

1

.06015038
.00000000

1

.09385113
.00000000

1

.35885167
.00000000

1

.45882353
.00000000

1

.45714286
.00000000

1

.46153846
.00000000

1

.20000000
.00000000

1

.16666667
.00000000

1

.00000000
.00000000

1

.00000000
.00000000

1

.00000000
.00000000

1

.00000000
.00000000

1

.00000000
.00000000

1

.00000000
.00000000

1

.02025082
.00000000

1

.22986782
.00000000

1

.35640250
.00000000

1

.46442091
.00000000

1

.69045357
.00000000

1

.71002730
.00000000

1

.39644094
.00000000

1

.00000000
.00000000

1

.00000000
.00000000

1

.00000000
.00000000

1

.00000000
.00000000

1

.00000000
.00000000

1

.09208913
.00000000

1

.03920839
.00000000
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0

.00000000
.00000000

0

.00000000
.00000000

0

.00000000
.00000000

0

.01941748
.00000000

0

.01913876
.00000000

0

.15294118
.00000000

0

.05714286
.00000000

0

.15384615
.00000000

0

.20000000
.00000000

0

.16666667
.00000000

0

.00000000
.00000000

0

.00000000
.00000000

0

.00000000
.00000000

0

.00000000
.00000000

0

.00000000
.00000000

0

.00000000
.00000000

0
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.00000000

0

.00000000
.00000000

0

.00190874
.00000000

0

.01560789
.00000000

0

.08357916
.00000000

0

.28997270
.00000000

0

.39544547
.00000000

0

.00000000
.00000000

0

.48419650
.00000000

0

.00000000
.00000000

0

.00000000
.00000000

0

.00000000
.00000000

0

.00000000
.00000000

0

.00000000
.00000000
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13

.00000000

14

.00000000

15

.00000000

16

.00000000

17

.00000000

18

.02352941

19

.08571429

20

.07692308

21

.20000000

22

.50000000

24

.00000000

9

.00000000

10

.00000000

11

.00000000

12

.00000000

13

.00000000

14

.00000000

15

.00000000

16

.00000000

17

.00000000

18

.00000000

19

.00000000

20

.19296199

21

.00000000

22

.00000000

23

.00000000

10

.00000000

11

.00000000

12

.00000000

13

.00000000

13.5 0.64
0.00000000

14.5 2.84
0.00000000

15.5 10.64
0.00000000

16.5 12.36
0.00000000

17.5 8.36
0.00000000

18.5 3.40
0.00000000

19.5 1.40
0.00000000

20.5 0.52
0.00000000

21.5 0.20
0.00000000

22.5 0.24
0.16666667

24.5 0.04
0.00000000

9.5 0.40
0.00000000

10.5 0.96
0.00000000

11.5 5.16
0.00000000

12.5 3.40
0.00000000

13.5 1.96
0.00000000

14.5 1.52
0.00000000

15.5 7.12
0.00000000

16.5 17.32
0.00000000

17.5 17.44
0.00000000

18.5 10.24
0.00000000

19.5 2.56
0.00000000

20.5 1.08
0.00000000

21.5 0.04
0.00000000

22.5 0.08
0.51580350

23.5 0.04
1.00000000

10.5 0.08
0.00000000

11.5 0.20
0.00000000

12.5 0.64
0.00000000

13.5 12.52
0.00000000
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0.
.00000000

.31250000
.00000000

.16901408
.00000000

.18421053
.00000000

.22330097
.00000000

.10526316
.00000000

.09411765
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.98791332
.00000000

.99323425
.00000000

.38713785
.00000000

.02548793
.00000000

00140916

.00599124
.00000000

00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.85724164
.00000000

.00000000
.00000000

.08048017
.00000000
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.68750000
.00000000

. 77464789
.00000000

.75563910
.00000000

.66343042
.00000000

.51674641
.00000000

.27058824
.00000000

.40000000
.00000000

.30769231
.00000000

.40000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.01208668
.00000000

.00676575
.00000000

.59261133
.00000000

.74464426
.00000000

.64027960
.00000000

.51397996
.00000000

.22596727
.00000000

.00000000
.00000000

.01515160
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.14275836
.00000000

.00000000
.00000000

.82743070
.00000000

.95122903
.00000000
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1

.03466519
.00000000

1

.05742835
.00000000

1

.13192873
.00000000

1

.26060917
.00000000

1

.68818996
.00000000

1

.62049830
.00000000

1

.15864740
.00000000

1

.00000000
.00000000

1

.00000000
.00000000

1

.00000000
.00000000

1

.00000000
.00000000

1

.00000000
.00000000

1

.00000000
.00000000

1

.00000000
.00000000

1

.07916718
.00000000

1

16993421
.00000000

1

.48303236
.00000000

1

.86028527
.00000000

1

.84600344
.00000000

1

.86649676
.00000000

1

.81345481
.00000000

1

.25406824
.00000000

1

.00000000
.00000000

1

.00000000
.00000000

1

.00000000
.00000000

1

.00000000
.00000000

1

.00000000
.00000000

1

.00000000
.00000000

1

.00000000
.00000000

1

.01941265
.00000000
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0

.00435147
.00000000

0

.00000000
.00000000

0

.00513197
.00000000

0

.03108951
.00000000

0

.12145801
.00000000

0

.28369307
.00000000

0

.00000000
.00000000

0

.00000000
.00000000

0

.00000000
.00000000

0

.00000000
.00000000

0

.00000000
.00000000

0

.00000000
.00000000

0

.00000000
.00000000

0

.00000000
.00000000

0

.00000000
.00000000

0

.00732642
.00000000

0

.00964393
.00000000

0

.03344190
.00000000

0

.09604443
.00000000

0

.13350324
.00000000

0

.13020836
.00000000

0

.74593176
.00000000

0

.00000000
.00000000

0

.00000000
.00000000

0

.00000000
.00000000

0

.00000000
.00000000

0

.00000000
.00000000

0

.00000000
.00000000

0

.00000000
.00000000

0

.00000000
.00000000

onNn o N onNn o N onNn o N N o N onNn o N onNn o N onNn o N onNn o N onNn o N onNn o N onNn =N onNn o N onNn o N onNn o N

o N

14

.00000000

15

.00165806

16

.00000000

17

.00905978

18

.03848328

19

.02373042

20

.84135260

21

.00000000

22

.00000000

24

.00000000

9

.00000000

10

.00000000

11

.00000000

12

.00000000

13

.00000000

14

.00488428

15

.00000000

16

.00000000

17

.00000000

18

.00000000

19

.01535606

20

.00000000

21

.00000000

22

.50000000

23

.00000000

24

.65509747

9

.00000000

10

.00000000

11

.00000000

12

.00000000

14.5 21.76
0.00000000

15.5 25.40
0.00000000

16.5 19.40
0.00000000

17.5 7.68
0.00000000

18.5 3.40
0.00000000

19.5 1.64
0.00000000

20.5 0.12
0.00000000

21.5 0.04
0.00000000

22.5 0.04
0.00000000

24.5 0.04
0.00000000

9.5 0.56
0.00000000

10.5 1.76
0.00000000

11.5 3.56
0.00000000

12.5 4.08
0.00000000

13.5 12.08
0.00000000

14.5 23.44
0.00000000

15.5 23.28
0.00000000

16.5 16.52
0.00000000

17.5 8.56
0.00000000

18.5 2.04
0.00000000

19.5 1.16
0.00000000

20.5 0.12
0.00000000

21.5 0.04
0.00000000

22.5 0.08
0.50000000

23.5 0.04
0.00000000

24.5 0.12
0.17245126

9.5 0.96
0.00000000

10.5 1.40
0.00000000

11.5 1.32
0.00000000

12.5 1.32
0.00000000
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.00000000

.10627283
.00000000
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.00000000
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.00000000
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.00000000
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.00000000
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.00000000
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.00000000
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.00000000
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.00000000
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.00000000
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1

.01898949
.00000000

1

.07851261
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1

.14033226
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1
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.00000000

1

.64420885
.00000000

1
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.00000000

1
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.00000000

1

.00000000
.00000000

1

.50000000
.00000000

1

.00000000
.00000000

1

.00000000
.00000000

1

.00000000
.00000000

1

.07266763
.00000000

1

.05664069
.00000000

1

.17251095
.00000000

1

.50989604
.00000000

1

.75198026
.00000000

1

.70318270
.00000000

1

.64039056
.00000000

1

.20575525
.00000000

1

.24239144
.00000000

1

.00000000
.00000000

1
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.00000000

1

.00000000
.00000000

1

.00000000
.00000000
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1
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1
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.00000000

1
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.00000000
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0

.00485784
.00000000

0

.00617688
.00000000

0
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.00000000
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.00000000
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.00000000

0

.00000000
.00000000

0

.50000000
.00000000

0

.00000000
.00000000

0
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0
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.00000000
.00000000

0

.01215412
.00000000

0

.02005290
.00000000

0

.10624223
.00000000

0

.22906363
.00000000

0

.32013968
.00000000

0
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.00000000
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.00000000
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.00000000

14

.00000000

15

.00000000

16

.00000000

17

.00089091

18

.00205223

19

.03568828
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.00000000
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.00000000
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.00000000
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.00000000

11

.00000000

12

.00000000

13

.00000000

14

.00000000

15

.00000000

16

.00192553

17

.01673656

18

.02848478

19

.02809599

20

.09521629

21

.00000000

22

.00000000

10

.00000000

11

.00000000

12

.00000000

13

.00000000

14

.00302242

15

.00000000

16

.00000000

13.5 3.00
0.00000000

14.5 21.32
0.00000000

15.5 37.72
0.00000000

16.5 28.40
0.00000000

17.5 15.56
0.00000000

18.5 6.36
0.00000000

19.5 1.48
0.00000000

20.5 0.32
0.00000000

21.5 0.08
0.00000000

22.5 0.04
0.00000000

10.5 0.32
0.00000000

11.5 1.32
0.00000000

12.5 2.92
0.00000000

13.5 9.68
0.00000000

14.5 15.92
0.00000000

15.5 25.12
0.00000000

16.5 42.60
0.00000000

17.5 31.44
0.00000000

18.5 8.40
0.00000000

19.5 1.92
0.00000000

20.5 0.40
0.00000000

21.5 0.04
0.00000000

22.5 0.04
0.00000000

10.5 0.04
0.00000000

11.5 0.36
0.00000000

12.5 1.60
0.00000000

13.5 1.44
0.00000000

14.5 8.04
0.00000000

15.5 10.60
0.00000000

16.5 13.44
0.00000000
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.76161037
.00000000

.90358890
.00000000

.84253949
.00000000

.63583488
.00000000

.27867060
.00000000

.16801225
.00000000

.11597262
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.05712753
.00000000

.33348688
.00000000

.79833549
.00000000

.80915906
.00000000

.46621895
.00000000

.13963974
.00000000

.04880480
.00000000

.01098498
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
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.00000000

.04137691
.00000000
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.00000000
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.00000000
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.00000000
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.00000000



2008 1 1 0 0 4 17 17.5 12.08 0.01443762 0.20951006
0.71505274 0.06099959 0.00000000 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000

2008 1 1 0 0 4 18 18.5 5.24 0.01151620 0.19437510
0.70333613 0.09077257 0.00000000 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000

2008 1 1 0 0 4 19 19.5 1.36 0.00000000 0.19981514
0.49211523 0.25835256 0.04971707 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000

2008 1 1 0 0 4 20 20.5 0.60 0.00000000 0.00000000
0.21969045 0.58469287 0.19561668 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000

2008 1 1 0 0 4 21 21.5 0.40 0.00000000 0.00000000
0.10728223 0.57087110 0.32184668 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000

2008 1 1 0 0 4 22 22.5 0.08 0.00000000 0.00000000
0.19645556 0.00000000 0.80354444 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000

2008 1 1 0 0 4 23 23.5 0.04 0.00000000 0.00000000
0.00000000 0.00000000 1.00000000 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000

2009 1 1 0 0 4 13 13.5 0.12 0.00000000 1.00000000
0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000

2009 1 1 0 0 4 14 14.5 1.24 0.00596642 0.82827338
0.16576019 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000

2009 1 1 0 0 4 15 15.5 5.04 0.01703981 0.56400035
0.41895984 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000

2009 1 1 0 0 4 16 16.5 10.16 0.00000000 0.43444470
0.55297108 0.01258422 0.00000000 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000

2009 1 1 0 0 4 17 17.5 14.96 0.00000000 0.13659213
0.72556147 0.12329127 0.01455513 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000

2009 1 1 0 0 4 18 18.5 4.28 0.00000000 0.03133328
0.60766805 0.33294139 0.02805729 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000

2009 1 1 0 0 4 19 19.5 0.20 0.00000000 0.00000000
0.25074000 0.74926000 0.00000000 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000

2010 1 1 0 0 5 10 10.5 0.16 1.00000000 0.00000000
0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000

2010 1 1 0 0 5 11 11.5 0.88 1.00000000 0.00000000
0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000

2010 1 1 0 0 5 12 12.5 1.48 0.46167897 0.53832103
0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000

2010 1 1 0 0 5 13 13.5 3.68 0.00805442 0.94498800
0.04695758 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000

2010 1 1 0 0 5 14 14.5 7.24 0.00178965 0.89145422
0.10210396 0.00465217 0.00000000 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000

2010 1 1 0 0 5 15 15.5 11.84 0.00312532 0.78440500
0.21246967 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000

2010 1 1 0 0 5 16 16.5 10.12 0.00447208 0.61519943
0.34820481 0.03212367 0.00000000 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000

2010 1 1 0 0 5 17 17.5 2.12 0.00000000 0.18606884
0.55430142 0.25962973 0.00000000 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000

2010 1 1 0 0 5 18 18.5 0.24 0.00000000 0.00000000
0.50000000 0.50000000 0.00000000 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000

2010 1 1 0 0 5 19 19.5 0.16 0.00000000 0.00000000
0.00000000 1.00000000 0.00000000 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000

2010 1 1 0 0 5 20 20.5 0.04 0.00000000 0.00000000
0.00000000 1.00000000 0.00000000 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000

2010 1 1 0 0 5 21 21.5 0.04 0.00000000 0.00000000
0.00000000 0.00000000 0.00000000 0.00000000 1.00000000 0.00000000
0.00000000 0.00000000

2011 1 1 0 0 5 11 11.5 0.36 1.00000000 0.00000000
0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000

2011 1 1 0 0 5 12 12.5 0.28 1.00000000 0.00000000
0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000

2011 1 1 0 0 5 13 13.5 0.12 1.00000000 0.00000000
0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000

2011 1 1 0 0 5 14 14.5 0.64 0.00000000 0.93941461
0.06058539 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000
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2
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2
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2
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.66143896
.00000000

.50490178
.00000000

.32876650
.00000000
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.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.57142857
.00000000

.61111111
.00000000

.77801647
.00000000

.00000000
.00000000

.96941293
.00000000

.00000000
.00000000

.23333333
.00000000

.00000000
.00000000

.00000000
.00000000

.10834671
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.24635771
.00000000

.70323381
.00000000



1982 2 2 0 0 2 20 20.5 10.32 0.00000000 0.67689091
0.30757488 0.01553421 0.00000000 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000

1982 2 2 0 0 2 21 21.5 5.56 0.00000000 0.29096469
0.64576781 0.06326750 0.00000000 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000

1982 2 2 0 0 2 22 22.5 2.04 0.00000000 0.04574610
0.59299210 0.36126181 0.00000000 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000

1982 2 2 0 0 2 23 23.5 0.96 0.00000000 0.00000000
0.34613383 0.65386617 0.00000000 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000

1982 2 2 0 0 2 24 24.5 0.36 0.00000000 0.00000000
0.25797076 0.41490727 0.32712197 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000

1982 2 2 0 0 2 25 25.5 0.04 0.00000000 0.00000000
0.00000000 0.00000000 1.00000000 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000

1983 2 2 0 0 2 14 14.5 0.04 0.00000000 1.00000000
0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000

1983 2 2 0 0 2 15 15.5 0.20 0.00000000 1.00000000
0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000

1983 2 2 0 0 2 16 16.5 0.16 0.00000000 1.00000000
0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000

1983 2 2 0 0 2 17 17.5 0.16 0.00000000 1.00000000
0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000

1983 2 2 0 0 2 18 18.5 0.24 0.00000000 0.90157160
0.09842840 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000

1983 2 2 0 0 2 19 19.5 0.72 0.00000000 0.46731445
0.53268555 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000

1983 2 2 0 0 2 20 20.5 1.80 0.00000000 0.26570016
0.72482790 0.00947194 0.00000000 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000

1983 2 2 0 0 2 21 21.5 2.80 0.00000000 0.09409231
0.867590438 0.02453050 0.01378671 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000

1983 2 2 0 0 2 22 22.5 1.12 0.00000000 0.03843233
0.94259994 0.01896773 0.00000000 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000

1983 2 2 0 0 2 23 23.5 0.24 0.00000000 0.00000000
0.34145960 0.65854040 0.00000000 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000

1983 2 2 0 0 2 24 24.5 0.04 0.00000000 0.00000000
0.00000000 1.00000000 0.00000000 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000

1984 2 2 0 0 2 14 14.5 0.04 0.00000000 1.00000000
0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000

1984 2 2 0 0 2 16 16.5 0.28 0.00000000 0.85714286
0.14285714 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000

1984 2 2 0 0 2 17 17.5 0.64 0.27755920 0.72244080
0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000

1984 2 2 0 0 2 18 18.5 1.04 0.00000000 0.75308147
0.24691853 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000

1984 2 2 0 0 2 19 19.5 0.80 0.00000000 0.58731421
0.39226218 0.02042360 0.00000000 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000

1984 2 2 0 0 2 20 20.5 1.56 0.03025239 0.31452206
0.63849962 0.01672593 0.00000000 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000

1984 2 2 0 0 2 21 21.5 2.08 0.00000000 0.05916880
0.87483749 0.06599372 0.00000000 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000

1984 2 2 0 0 2 22 22.5 1.68 0.00000000 0.07116822
0.85302285 0.07580893 0.00000000 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000

1984 2 2 0 0 2 23 23.5 0.52 0.00000000 0.08479459
0.33917834 0.57602707 0.00000000 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000

1985 2 2 0 0 2 15 15.5 0.04 1.00000000 0.00000000
0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000

1985 2 2 0 0 2 16 16.5 0.08 0.20354671 0.79645329
0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000

1985 2 2 0 0 2 17 17.5 0.08 0.92843389 0.07156611
0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000

1985 2 2 0 0 2 18 18.5 0.76 0.00000000 0.93323994
0.06676006 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000
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2

.21255300
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2

.51618302
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2

.82291396
.00000000

2
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.00000000

2

.48462921
.00000000

2

.12060857
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2

.00000000
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2

.00000000
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2

.00000000
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2
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2

.00000000
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2
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2
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2
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2
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2
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2
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2
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2

.06895176
.00000000

2

.24684621
.00000000

2

.00000000
.00000000

2

.00000000
.00000000

2

.00000000
.00000000

2

.00000000
.00000000

2

.00000000
.00000000

2

.00000000
.00000000

2

.00000000
.00000000

2

.00000000
.00000000

2

.00000000
.00000000

2
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.00000000
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.28181818
.00000000

2
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.00000000
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0.00000000
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10.5 2.00
0.00000000
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.059363009
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2
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2
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2
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2
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2
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2
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2

.49698119
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2
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2

.00000000
.00000000

2

.00000000
.00000000

2

.00000000
.00000000

2

.00000000
.00000000

2

.00000000
.00000000

2
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20.5 0.

0.00000000

21.5 0.

0.00000000

22.5 0.

0.00000000

24.5 0.

0.00000000

25.5 0.

0.00000000

26.5 0.

1.00000000

16.5 0.

0.00000000

17.5 0.

0.00000000

18.5 0.

0.00000000

19.5 0.

0.04000000

20.5 1.

0.02816901

21.5 2.

0.00806452

22.5 1.

0.01176471

23.5 0.

0.05000000

24.5 0.

0.00000000

25.5 0.

0.50000000

9.5 0.

0.00000000

10.5 0.

0.00000000

11.5 0.

0.00000000

16.5 0.

0.00000000

17.5 0.

0.00000000

18.5 0.

0.00000000

19.5 2.

0.00840336

20.5 3.

0.02105263

21.5 4.

0.02145923

22.5 1.

0.04545455

23.5 0.

0.05882353

188

90

20

62

96

28

06

04

08

02

06

20

48

50

42

48

70

40

12

04

20

26

08

08

24

38

80

66

76

34

o o o o o o o o o o o o o o o r o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o

o o

.08888889
.00000000

.00000000
.00000000

.00000000
.00000000

.02083333
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o

o o

.62222222
.00000000

.68333333
.00000000

.56790123
.00000000

.45833333
.00000000

.50000000
.00000000

.66666667
.00000000

.00000000
.00000000

.25000000
.00000000

.00000000
.00000000

.33333333
.00000000

.00000000
.00000000

.08333333
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00840336
.00000000

.00526316
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000



2008

2008

2009

2009

2009

2009

2009

2009

2009

2009

2009

2009

2009

2009

2009

2009

2010

2010

2010

2010

2010

2010

2010

2010

2010

2010

2010

2010

2010

2011

OONOONOONOONOONOONOONOONOONOONOONOONOONOONOONOONOONOONOONOONOONOONOONOONOONOONOONOONOOKH OO

8

.12500000
.00000000

8

.00000000
.00000000

8

.00000000
.00000000

8

.00000000
.00000000

8

.33333333
.00000000

8

.33333333
.00000000

8

.37500000
.00000000

8

.50000000
.00000000

8

.11111111
.00000000

8

.01470588
.00000000

8

.01970443
.00000000

8

.01646091
.00000000

8

.00000000
.00000000

8

.00000000
.00000000

8

.00000000
.00000000

8

.00000000
.00000000

8

.00000000
.00000000

8

.33333333
.00000000

8

.34375000
.00000000

8

.29787234
.00000000

8

.43165468
.00000000

8

.50000000
.00000000

8

.75000000
.00000000

8

.05128205
.00000000

8

.04878049
.00000000

8

.03846154
.00000000

8

.00000000
.00000000

8

.00000000
.00000000

8

.00000000
.00000000

8

.00000000
.00000000

[eNelololololololoNooNooloooNoolsos o e o oo oo lo oo o e o oo oo o oo oo oo Ho oo oo o oo oo Ho o Ro o No o o o o No oo o o No NoNo o Mo o No o Ho e o o No No No o Mo No o No Ne )

0

.37500000
.00000000

0

.50000000
.00000000

0

.00000000
.00000000

0

.00000000
.00000000

0

.00000000
.00000000

0

.00000000
.00000000

0

.00000000
.00000000

0

.50000000
.00000000

0

.44444444
.00000000

0

.39705882
.00000000

0

.25123153
.00000000

0

.18518519
.00000000

0

.17307692
.00000000

0

.12500000
.00000000

0

.50000000
.00000000

0

.00000000
.00000000

0

.50000000
.00000000

0

.00000000
.00000000

0

.03125000
.00000000

0

.06382979
.00000000

0

.10071942
.00000000

0

.21428571
.00000000

0

.16666667
.00000000

0

.23076923
.00000000

0

.17073171
.00000000

0

.17307692
.00000000

0

.14285714
.00000000

0

.00000000
.00000000

0

.00000000
.00000000

0

.00000000
.00000000

o3 o3 o3 o3 o3 o J o3 o J o3 o3 o3 o3 o3 o J o3 o3 o3 o J o3 o3 o3 o J o3 o3 o3 o J o3 o3

o J

24

.50000000

25

.50000000

12

.00000000

14

.00000000

15

.00000000

16

.00000000

17

.00000000

18

.00000000

19

11111111

20

.42647059

21

.44827586

22

.45679012

23

.46153846

24

.37500000

25

.00000000

26

.50000000

14

.00000000

15

.00000000

16

.00000000

17

.02127660

18

.00719424

19

.01785714

20

.00000000

21

.43589744

22

.42276423

23

.40384615

24

.52380952

25

.42857143

26

.75000000

17

.00000000

24.5 0.

0.00000000

25.5 0.

0.00000000

12.5 0.

0.00000000

14.5 0.

0.00000000

15.5 0.

0.00000000

16.5 0.

0.00000000

17.5 0.

0.00000000

18.5 0.

0.00000000

19.5 0.

0.22222222

20.5 1.

0.16176471

21.5 4.

0.25123153

22.5 4.

0.25514403

23.5 2.

0.30769231

24.5 0.

0.41666667

25.5 0.

0.50000000

26.5 0.

0.00000000

14.5 0.

0.00000000

15.5 0.

0.00000000

16.5 0.

0.00000000

17.5 1.

0.00000000

18.5 2.

0.00000000

19.5 1.

0.00000000

20.5 0.

0.00000000

21.5 0.

0.20512821

22.5 2.

0.26016260

23.5 2.

0.29807692

24.5 0.

0.23809524

25.5 0.

0.28571429

26.5 0.

0.00000000

17.5 0.

0.00000000

189

16

04

02

02

06

12

08

18

36

06

86

08

48

04

08

04

06

64

88

78

12

24

78

46

08

42

14

08

02

o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o

o o

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.16666667
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.02955665

.00000000
.07818930

.00000000
.05769231

.00000000
.04166667

.00000000
.00000000

.00000000
.25000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.01063830
.00000000

.02158273
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.07692308

.00000000
.08943089

.00000000
.04807692

.00000000
.09523810

.00000000
.28571429

.00000000
.25000000

.00000000
.00000000

o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o

o

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.66666667
.00000000

.50000000
.00000000

.62500000
.00000000

.00000000
.00000000

.11111111
.00000000

.00000000
.00000000

.00000000
.00000000

.00411523
.00411523

.00000000
.00000000

.00000000
.04166667

.00000000
.00000000

.00000000
.25000000

.50000000
.00000000

.66666667
.00000000

.62500000
.00000000

.60638298
.00000000

.43884892
.00000000

.26785714
.00000000

.08333333
.00000000

.00000000
.00000000

.00000000
.00813008

.00961538
.02884615

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000



2011

2011

2011

2011

2011

2011

2011

2011

2011

1982

1983

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

OOFHOOHOOHOOFOOHFHOOHOOHOOFOOHOOHOOHOOFOOHFHOOHOOHOOHFOOHFHOOHOOHOOFOOFOONMNOONMNOONMNOONMOONOONOONMOONOON

8

.50000000
.00000000

8

.58695652
.00000000

8

.62500000
.00000000

8

.40000000
.00000000

8

.27500000
.00000000

8

.03225806
.00000000

8

.02564103
.00000000

8

.16666667
.00000000

8

.00000000
.00000000

1

.52874625
.00000000

1

.28759989
.00000000

1

.54218533
.00000000

1

.63992813
.00000000

1

.25233700
.00000000

1

.67279491
.00000000

1

.37044534
.00000000

1

.30210325
.00000000

1

.43817079
.00139991

1

.44142746
.00038790

1

.49281314
.00000000

1

.29735683
.00000000

1

.35932203
.00000000

1

.52920036
.00000000

1

.37307566
.00000000

1

.22644214
.00000000

1

.26216216
.00000000

1

.41926013
.00000000

1

.28571429
.00000000

1

.17444030
.00000000

1

.38020689
.00000000

[eNelololololololoNooNooloooNoolsos o e o oo oo lo oo o e o oo oo o oo oo oo Ho oo oo o oo oo Ho o Ro o No o o o o No oo o o No NoNo o Mo o No o Ho e o o No No No o Mo No o No Ne )

0

.00000000
.00000000

0

.19565217
.00000000

0

.15000000
.00000000

0

.26000000
.00000000

0

.17500000
.00000000

0

.15053763
.00000000

0

.10256410
.00000000

0

.16666667
.00000000

0

.00000000
.00000000

0

.29851436
.00000000

0

.02583139
.00000000

0

.06044075
.00000000

0

.21581105
.00000000

0

.11194555
.00000000

0

.15131912
.00000000

0

.06072874
.00000000

0

.28107075
.00000000

0

16425572
.00000000

0

.09891389
.00000000

0

.40041068
.00000000

0

.18392070
.00000000

0

.04067797
.00000000

0

.25277029
.00000000

0

.15198166
.00000000

0

.06986743
.00000000

0

.03986486
.00000000

0

.31826189
.00000000

0

.27174781
.00000000

0

.02705224
.00000000

0

.04279968
.00000000

onNn o N onNn o N onNn o N onNn o N onNn o N onNn o N onNn o N onNn o N onNn o N onNn o N o3 o3 o3 o3 o3 o3 o3 o3

o N

18

.00000000

19

.04347826

20

.07500000

21

.14000000

22

.12500000

23

.32258065

24

.35897436

25

.33333333

26

.00000000

9

.10918581

9

.00000000

9

.00465601

9
.00619951

9

.01278478

9

.04342634

9

.02024291

9

.12810707

9

.06439571

9
.02637704

9

.04517454

9

.02202643

9

.01016949

9

.04252770

9

.04913200

9
.03977069

9

.01824324

9

.01879037

9

.06384677

9

.01026119

9

.00453104

18.5 0.
0.00000000

19.5 0.
0.00000000

20.5 1.
0.00000000

21.5 1.
0.00000000

22.5 0.
0.20000000

23.5 1.
0.29032258

24.5 0.
0.33333333

25.5 0.
0.00000000

26.5 0.
1.00000000

28 -1
0.02197219

28 -1
0.00000000

28 -1
0.00000000

28 -1
0.0000000

28 -1
0.00000000

28 -1
0.00740390

28 -1
0.00202429

28 -1
0.06118547

28 -1
0.02613159

28 -1
0.01357642

28 -1
0.00616016

28 -1
0.00110132

28 -1
0.00000000

28 -1
0.00479185

28 -1
0.00884376

28 -1
0.00573271

28 -1
0.00405405

28 -1
0.00352319

28 -1
0.01955307

28 -1
0.00093284

28 -1
0.00075854

190

04

92

60

00

80

86

12

02

o o o o o o o o o o o o o o o o

o o

o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o

o o

.00000000
.00000000

.00000000
.00000000

.00000000
.01250000

.00000000
.04000000

.00000000
.20000000

.00000000
.15053763

.00000000
.17948718

.00000000
.33333333

.00000000
.00000000

.00000000
.00732406

.32307136
.00000000

.00000000
.00000000

.03000179
.00000000

.00047710
.00000000

.00000000
.00000000

.00000000
.00000000

.00573614
.02676864

.03173122
.00886608

.00155159
.00349108

.00410678
.00410678

.02753304
.00000000

.06525424
.00000000

.00359389
.00000000

.00262037
.00294792

.03224651
.00250806

.01621622
.00202703

.03112155
.00058720

.12968875
.00359138

.20615672
.00000000

.20015954
.00000000

o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o

o o

.50000000
.00000000

.17391304
.00000000

.13750000
.00000000

.16000000
.00000000

.00000000
.02500000

.00000000
.05376344

.00000000
.00000000

.00000000
.00000000

.00000000
.00000000

.03425732
.00000000

.36349736
.00000000

.39271792
.00000000

.10805952
.00000000

.62245556
.00000000

.12505574
.00000000

.54655870
.00000000

.19311663
.00191205

.26038264
.00466636

.41388673
.00038790

.04722793
.00000000

.46806167
.00000000

.52457627
.00000000

.16681641
.00029949

.41139862
.00000000

.62307417
.00035829

.65743243
.00000000

.20845567
.00000000

.22466081
.00119713

.58115672
.00000000

.37154431
.00000000



2004

2005

2006

2007

2008

2009

2010

2011

1981

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

2002

OONOONOONOONOONOONOONOONOONOONOONOONOONOONOONOONOONOONOONOONOONOONOOHOOHFOOHFHFOOHOOHOOFROORFOOR

1

.11861492
.00000000

1

.45276993
.00000000

1

.29361438
.00000000

1

.56110374
.00000000

1

.50938004
.00000000

1

.62479218
.00000000

1

.19723416
.00000000

1

.43123696
.00000000

2

.35236430
.00000000

2

.42044410
.00000000

2

.66216346
.00000000

2

.66387413
.00000000

2

.67536557
.00000000

2

.62130800
.00000000

2

.39110597
.00000000

2

.56419530
.00000000

2

.32788296
.00000000

2

.32550459
.00110092

2

.22740385
.00288462

2

.14473684
.00000000

2

.27876984
.00000000

2

.10810811
.00000000

2

.23472008
.00000000

2

.26577670
.00000000

2

.23316062
.00000000

2

.22126697
.00000000

2

.22005731
.00000000

2

.26008969
.00049826

2

.08457944
.00000000

2

.17433522
.00007746

[eNelololololololoNooNooloooNoolsos o e o oo oo lo oo o e o oo oo o oo oo oo Ho oo oo o oo oo Ho o Ro o No o o o o No oo o o No NoNo o Mo o No o Ho e o o No No No o Mo No o No Ne )

0

.01549868
.00000000

0

.02734108
.00000000

0

.04042041
.00000000

0

.12174517
.00000000

0

.06181156
.00000000

0

.12067906
.00000000

0

.03320027
.00000000

0

.16853691
.00000000

0

.10372733
.00000000

0

.09627772
.00000000

0

.03943441
.00000000

0

.08807663
.00000000

0

.10611700
.00000000

0

.23575696
.00000000

0

.12743567
.00000000

0

.10126582
.00000000

0

.06454389
.00000000

0

.19559633
.00000000

0

.15865385
.00000000

0

.03673246
.00000000

0

.05357143
.00000000

0

.05251843
.00000000

0

.023626009
.00000000

0

.07463592
.00000000

0

.19861831
.00000000

0

.03393665
.00000000

0

.01833811
.00000000

0

.04583956
.00000000

0

.02803738
.00000000

0

.03762278
.00000000

onNn o N onNn o N onNn o N onNn o N onNn o N onNn o N onNn o N onNn o N onNn o N onNn o N onNn o ul o u o B O o w onNn o N

o N

9
.00537504

9

.00238175

9

.00071515

9

.00694503

9

.01231283

9

.01169563

9
.00000000

9

.00593750

9

.02715770

9

.00900493

9

.00473691

9

.00000000

9

.00153112

9

.01547382

9

.02348364

9

.03254973

9

.00430293

9

.09100917

9
.08028846

9

.01151316

9

.01785714

9

.00583538

9

.00462250

9

.01152913

9
.07196315

9

.01131222

9

.00630372

9

.00797210

9

.00467290

9

.00815786

28 -1
0.0000000

28 -1
0.00039781

28 -1
0.00000000

28 -1
0.00000000

28 -1
0.00000000

28 -1
0.00000000

28 -1
0.0000000

28 -1
0.00000000

28 -1
0.00000000

28 -1
0.00000000

28 -1
0.00000000

28 -1
0.00000000

28 -1
0.0000000

28 -1
0.00072144

28 -1
0.00250847

28 -1
0.00361664

28 -1
0.00000000

28 -1
0.02715596

28 -1
0.0423076

28 -1
0.002192098

28 -1
0.00992063

28 -1
0.00122850

28 -1
0.00051361

28 -1
0.01334951

28 -1
0.01151410

28 -1
0.00407240

28 -1
0.00057307

28 -1
0.00000000

28 -1
0.00140187

28 -1
0.00329984

191

o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o

o o

.00364633
.00153518

.12470065
.00019891

.03562000
.00000000

.02852538
.00000000

.06278781
.00000000

.00163973
.00000000

.05329297
.00162081

.01541792
.00000000

.09875527
.00000000

.00000000
.00000000

.00000000
.00000000

.01371008
.00000000

.00270747
.00000000

.01334660
.00000000

.00181665
.00018245

.03345389
.00180832

.01635112
.00000000

.07449541
.02128440

.11057692
.00961538

.17489035
.00109649

.17162698
.00396825

.38175676
.00030713

.27272727
.00000000

.35497573
.00060680

.17789292
.00230282

.28506787
.00000000

.26647564
.00057307

.23019432
.00000000

.64672897
.00000000

.18098729
.00007746

o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o

o o

.85532985
.00000000

.392200988
.00000000

.62963006
.00000000

.28168068
.00000000

.35370776
.00000000

.24119339
.00000000

.71465179
.00000000

.37887071
.00000000

.41799541
.00000000

.47427325
.00000000

.29366522
.00000000

.23433916
.00000000

.21427884
.00000000

.11339318
.00000000

.45346716
.00000000

.26311031
.00000000

.58691910
.00000000

.25834862
.00550459

.36153846
.00673077

.62883772
.00000000

.46428571
.00000000

.45024570
.00000000

.46379045
.00000000

.27912621
.00000000

.30454807
.00000000

.44434389
.00000000

.48767908
.00000000

.45490782
.00049826

.23457944
.00000000
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.00000000



2003 2 2 0 0 2 9 28 -1 0.83351604 0.04116990
0.06930792 0.03300254 0.01468797 0.00389736 0.00353461 0.00088365
0.00000000 0.00000000

2004 2 2 0 0 2 9 28 -1 0.08060821 0.83914782
0.06660041 0.01140479 0.00131574 0.00092303 0.00000000 0.00000000
0.00000000 0.00000000

2005 2 2 0 0 2 9 28 -1 0.53988364 0.36631445
0.08502658 0.00500722 0.00129034 0.00088502 0.00070773 0.00044251
0.00044251 0.00000000

2006 2 2 0 0 3 9 28 -1 0.19288374 0.66634948
0.12648454 0.01372552 0.00055672 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000

2007 2 2 0 0 4 9 28 -1 0.42121226 0.43312015
0.10571676 0.03390525 0.00543440 0.00061118 0.00000000 0.00000000
0.00000000 0.00000000

2008 2 2 0 0 4 9 28 -1 0.198621091 0.52834154
0.21532639 0.05558720 0.00212296 0.00000000 0.00000000 0.00000000
0.00000000 0.00000000

2009 2 2 0 0 5 9 28 -1 0.44188440 0.43965621
0.11294230 0.00372796 0.00178912 0.0000000 0.00000000 0.00000000
0.00000000 0.00000000

2010 2 2 0 0 5 9 28 -1 0.50413221 0.32527711
0.01749431 0.02599178 0.05290299 0.06526992 0.00755757 0.00068705
0.00068705 0.00000000

2011 2 2 0 0 5 9 28 -1 0.19188445 0.35439115
0.23322982 0.09922079 0.04725190 0.03465372 0.02791957 0.00967076
0.00177783 0.00000000

1999 1 3 0 0 6 9 28 -1 0.00000000 0.00000000
0.59151581 0.20074375 0.04758623 0.12952271 0.03063150 0.00000000
0.00000000 0.00000000

2000 1 3 0 0 6 9 28 -1 0.00000000 0.00661753
0.20659052 0.39144174 0.21353582 0.10961989 0.05157856 0.01292044
0.00769551 0.00000000

2001 1 3 0 0 6 9 28 -1 0.00000000 0.01319829
0.09882524 0.43321579 0.28807345 0.09650734 0.05247704 0.01444472
0.00325813 0.00000000

2002 1 3 0 0 6 9 28 -1 0.00000000 0.00376606
0.02888569 0.14173143 0.37497785 0.24597782 0.11747427 0.05690067
0.02950284 0.00078337

2003 1 3 0 0 6 9 28 -1 0.00000000 0.02102307
0.16425121 0.15811914 0.10310170 0.18273200 0.16023281 0.09892233
0.09975929 0.01185845

2004 1 3 0 0 6 9 28 -1 0.00000000 0.18321082
0.09913172 0.14855246 0.11107205 0.14671905 0.15717320 0.06784197
0.07120698 0.01509176

2005 1 3 0 0 6 9 28 -1 0.00000000 0.01355971
0.68754447 0.14499884 0.04911482 0.02077892 0.01635981 0.01781895
0.03541923 0.01440524

2006 1 3 0 0 6 9 28 -1 0.00000000 0.00000000
0.01497099 0.60873284 0.20905176 0.07984672 0.04903877 0.00985519
0.02477402 0.00372971

2007 1 3 0 0 6 9 28 -1 0.00000000 0.00000000
0.03684181 0.45391632 0.40243125 0.08105161 0.01657055 0.00464352
0.00366742 0.00087752

2008 1 3 0 0 6 9 28 -1 0.00000000 0.00000000
0.00238411 0.12203799 0.50165896 0.30430124 0.05144003 0.01114247
0.00703520 0.00000000

2009 1 3 0 0 6 9 28 -1 0.00000000 0.00000000
0.00497725 0.03834955 0.30673956 0.39095629 0.20858215 0.04278986
0.00760533 0.00000000

2010 1 3 0 0 6 9 28 -1 0.00000000 0.00000000
0.00486374 0.03556301 0.20782057 0.39064600 0.24531226 0.09814538
0.01764903 0.00000000

2011 1 3 0 0 6 9 28 -1 0.00000000 0.00357124
0.03311396 0.04935189 0.12486826 0.30299635 0.28571877 0.16388925
0.03649028 0.00000000

2005 2 8 0 0 7 9 28 -1 0.06930693 0.58085809
0.31023102 0.01980198 0.01320132 0.00330033 0.00000000 0.00000000
0.00330033 0.00000000

2007 2 8 0 0 7 9 28 -1 0.00000000 0.00810811
0.15945946 0.65405405 0.15945946 0.01891892 0.00000000 0.00000000
0.00000000 0.00000000

2008 1 8 0 0 7 9 28 -1 0.03734440 0.00276625
0.11341632 0.43568465 0.39004149 0.0207468 0.00000000 0.00000000
0.00000000 0.00000000

2009 2 8 0 0 7 9 28 -1 0.00147059 0.02058824
0.02647059 0.22205882 0.42794118 0.24852941 0.04852941 0.00441176
0.00000000 0.00000000

2010 2 8 0 0 7 9 28 -1 0.00628931 0.24842767
0.23427673 0.13679245 0.20754717 0.12264151 0.03773585 0.00628931
0.00000000 0.00000000

2011 2 8 0 0 7 9 28 -1 0.00000000 0.08100559
0.31843575 0.16759777 0.18435754 0.13687151 0.09497207 0.01675978
0.00000000 0.00000000

0 # N _MeanSize-at-Age_obs

#Yr Seas Flt/Svy Gender Part Ageerr Ignore datavector (female-male)
samplesize (female-male)

N _environ variables

environ obs

sizefreq methods to read

o O o H

#
# N
# N
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0 # no tag data
0 # no morphcomp data
999

ENDDATA
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Figure 1a. U.S. harvest guidelines and landings since calendar year 2000.
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Figure 1b. Pacific sardine landings (mt) by major fishing region and calendar year.
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Figure 2a. Weight-at-length regression from fishery samples as applied in the base
model, where: a=1.68384E-05 and b =2.94825 (n=155,814, R*= 0.928).
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Figure 2b. Length-at-age by sex from fishery samples. Box symbols indicate median and
quartile ranges for the raw data. The SS model is based on pooled sexes.
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ghost age comp data, sexes combined, whole catch, MexCal_S2
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Figure Sb. Implied age-composition data for the MexCal S2 fishery.
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Figure 6a. Length-composition and effective sample size data for the PacNW fishery.



ghost age comp data, sexes combined, whole catch, PacNW
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Figure 6b. Implied age-composition data for the PacNW fishery.
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conditional age-at-length data, sexes combined, whole catch, MexCal_S1 (max=1)
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Figure 7. Conditional age-at-length data for the MexCal S1 fishery, 1993-2000.
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conditional age-at-length data, sexes combined, whole catch, MexCal_S1 (max=1)
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Figure 7 (cont’d). Conditional age-at-length data for the MexCal S1 fishery, 2001-2008.
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conditional age-at-length data, sexes combined, whole catch, MexCal_S1 (max=1)
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Figure 7 (cont’d). Conditional age-at-length data for the MexCal S1 fishery, 2009-2011.
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conditional age-at-length data, sexes combined, whole catch, MexCal_S2 (max=1)
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Figure 8. Conditional age-at-length data for the MexCal S2 fishery, 1993-2000.



Length (cm)

conditional age-at-length data, sexes combined, whole catch, MexCal_S2 (max=1)
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Figure 8 (cont’d). Conditional age-at-length data for the MexCal S2 fishery, 2001-2008.
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conditional age-at-length data, sexes combined, whole catch, MexCal_S2 (max=1)
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Figure 8 (cont’d). Conditional age-at-length data for the MexCal S2 fishery, 2009-2011.

67



Length (cm)

30

25

20

30

25

20

conditional age-at-length data, sexes combined, whole catch, PacNW (max=1)

1999s1 2001s1 2003s1 2005s1
o "°C> ......... C)
4 . ... O P OO . e 00000 P ° OO o)
[ YeloX:-X: o 0000 S s 000 o
~~~~~ O - °c00Q¢0 » ©0 0000 ° o 000oQ o
..... - s QOO0 ° « 000000 . c(Qoo00¢e .
- - 000 ° Q0o 00000 coQoo
| ..Oo. 0O QQ00co o 00000 - o
"OO ..... °QOQ‘. +QQo0 o ‘°O°0°
.. o - - - . - 0QQ ¢ o o o0« .°OOc
P 20 P 4°Oo° . .Oo° .
of Yo o o o o o e ] o Y o e e e e . o o Yo o o o . Y o .....
R ER R YO OOO ..... 80 .
O ~08 »»»»»»
.C) .......
"12000s1 2002s1 2004s1 2006s1
------- O |00 | O
e Qo -0 °°OOO ° .. - 00000 ° ~‘Oooo'
°o-0000¢° ° 00000 c 00000 00000
c0Q0O00 o OQO0QO0 ° c 000000 ° -0 Q0000
s 000O0 o 000 o c000000 0 o -o0o0
oQOQo o ~OOCD00 200000 - = 000 -
- ~‘OOOO ~~OOOQ°° 0c0QO0 ¢ o ..Ooo-o
. .OOO .Om.o.o 'OOOO . -OOOQ
- Q0o - - 000 - - Q0o - - - eQo o
.980 ..... ~O® ..... . O o « +« + « -« OO
0 .C).43 o -+ -+ - . .
- . Qo » + + . .
. O o « « « -
§ ......
. ..C).. . ..C) ......
T T T T 1 T T T T T 1 1T T T T 1T T T T T 1
20 2 4 6 8 10 120 2 4 6 8 10 120 2 4 6 8 10 12

0 2 4 6 8

10

Figure 9. Conditional age-at-length data for the PacNW fishery, 1999-2006.
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Figure 9 (cont’d). Conditional age-at-length data for the PacNW fishery, 2007-2011.
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Figure 10. Laboratory- and year-specific ageing errors.
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Figure 11a. Distribution of CUFES and pairovet ichthyoplankton collections and adult
trawl samples from the SWFSC 1204 sardine survey, conducted onboard the R/V Ocean
Starr and NOAA ship Bell M. Shimada during spring of 2012. Standard sampling area for
the DEPM index is displayed on the following page.
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Figure 11b. Distribution of CUFES and pairovet ichthyoplankton collections and adult
trawl samples from the SWFSC 1204 sardine survey in the standard sampling area for the
DEPM index, conducted onboard the R/V Ocean Starr and NOAA ship Bell M. Shimada

during spring of 2012.
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Figure 13a. Length-composition data (1-cm resolution) for the acoustic survey, 2005-
2012.
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conditional age-at-length data, sexes combined, whole catch, Acoustic (max=1)
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Figure 14. Conditional age-at-length data for the Acoustic-trawl survey, 2005-2011.
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Figure 18. Stock biomass and recruitment for profile on the last year for estimated
recruitment deviations (end year -0, -1, -2, and -3) for preliminary model X6.
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Figure 21. Model X6e fit to conditional age-at-length data, MexCal S1, 1993-1998.
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Figure 21 (cont’d). Model X6e fit to conditional age-at-length data, MexCal _S1, 1999-
2004.
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Figure 21 (cont’d). Model X6e fit to conditional age-at-length data, MexCal _S1, 2005-
2010.
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Figure 21 (cont’d). Model X6e fit to conditional age-at-length data, MexCal S1, 2011.
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Figure 22. Model X6e fit to conditional age-at-length data, MexCal S2, 1993-1998.
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Figure 22 (cont’d). Model X6e fit to conditional age-at-length data, MexCal_S2, 1999-
2004.
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Figure 22 (cont’d). Model X6e fit to conditional age-at-length data, MexCal S2, 2005-
2010.
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Figure 22 (cont’d). Model X6e fit to conditional age-at-length data, MexCal _S2, 2011.
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Figure 23. Model X6e fit to conditional age-at-length data, PacNW, 1999-2004.
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Figure 23 (cont’d). Model X6e fit to conditional age-at-length data, PacNW, 2005-2010.
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Figure 24. Model X6e fit to conditional age-at-length data, Acoustic survey, 2005-2011.
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Figure 26b. Observed and effective sample sizes for MexCal S1 length-frequencies.
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Figure 28c. Bubble plot of MexCal S2 length-frequency data (Season 2).
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Figure 29b. Bubble plot of MexCal S2 implied age-frequency data (Season 2).
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Figure 30c. Bubble plot of PacNW length-frequency data.
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Figure 30d. Pearson residuals (max=6.78) for model X6b fit to PacNW length-frequency
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Figure 31b. Bubble plot of PacNW implied age-frequency data.
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Figure 31c. Pearson residuals (max=0.86) for fit to PacNW implied age-frequency data.
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Figure 33d. Pearson residuals (max=2.25) for fit to Aerial survey length-frequency data.

113



Proportion

0.25

0.20

0.15

0.10

0.05

0.00
0.25

0.20

0.15

0.10

0.05

0.00
0.25

0.20

0.15

0.10

0.05

0.00

2005 N=322009 N=60.82012 N=83.1
effN=22.5 effN=25.1 effN=20.6
2007 N=38.42010 N=57.§ I I I J
effN=210.7| effN=8.4| 10 15 20 25
2008 N=86.312011 N=38 4
effN=7§| effN=33.2|
T T T T T T T T
10 15 20 25 10 15 20 25

Length (cm)

Figure 34a. Model Xo6e fits to Acoustic survey length-frequency data.
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Figure 34c. Bubble plot of Acoustic survey length-frequency data.
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Figure 34d. Pearson residuals (max=14.78) for fit to Acoustic survey length-frequency
data.
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Figure 35a. Base model fits to Acoustic survey implied age-frequency data.
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Figure 35b. Bubble plot of Acoustic survey implied age-frequency data.
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Figure 35c. Pearson residuals (max=1.05) for fit to Acoustic survey implied age-
frequency data.
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Figure 36a. Model X6e fit to the Daily Egg Production Method (DEPM) series of female
SSB (¢=0.166).
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Figure 36b. Model X6e fit to the Total Egg Production (TEP) series of total SSB
(g=0.539).
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Figure 36¢c. Model X6e fit to Aerial survey estimates of biomass (¢ = 0.922).
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Figure 36d. Model X6e fit to the Acoustic survey biomass series (¢ = 1; fixed).
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Figure 37b. Exploitation rate (CY landings / July total biomass) for model X6e.
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Figure 39b. Recruitment deviations and standard errors estimated in model X6e (or =
0.727). Year labels represent year of SSB producing the subsequent year class.
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Figure 39d. S-R bias adjustment ramp applied in the model X6e.
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Stock biomass was estimated to be 659,539 mt on July 1, 2012.
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Agenda Item G.1
Situation Summary
November 2012
NATIONAL MARINE FISHERIES SERVICE REPORT
Mr. Mark Helvey, of the National Marine Fisheries Service Southwest Region (NMFS SWR),
will provide the Council with a regulatory update. Dr. Russ Vetter, NMFS Southwest Fisheries
Science Center, will provide an update on the spring and summer research surveys.
Council Task:

1. Discussion.

Reference Materials:

None.

Agenda Order:

Agenda Item Overview Kerry Griffin
Regulatory Activities Mark Helvey
Fisheries Science Center Activities Russ Vetter
Reports and Comments of Advisory Bodies and Management Entities

Public Comment

Council Discussion
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PFMC
10/15/12
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Agenda Item G.1.b
Supplemental NMFS Report
November 2012

NATIONAL MARINE FISHERIES SERVICE REPORT ON
COASTAL PELAGIC SPECIES REGULATORY ACTIVITIES

2012 Pacific Sardine Fishing Season:

For the 2012 Pacific sardine fishing season the initial Harvest Guideline (HG) that was allocated
across the three allocation periods was 97,409 metric tons (mt). This number was reduced from
the maximum HG by 12,000 mt: (i) 9,000 mt to satisfy the request for a treaty set-aside by the
Quinault Indian Nation and (ii) 3,000 mt for the exempted fishing permit.

Of the 34,093 mt available for harvest in the 1% period, only 21,000 mt were landed.

Therefore approximately 13,000 mt were rolled from the 1% period into the second period
making the preliminary harvest allocation for the second period (July 1-September 14) 52,000
metric tons.

Nearing this total, NMFS closed the 2™ period on August 23. Ultimately 51,769 mt were landed
in the 2" period, leaving approximately 200 mt from the 2" period to be rolled into the third.
Additionally, through consultation with the Quinault Indian Nation on September 12, the Tribe
indicated that the full tribal set-aside of 9,000 mt would likely not be attained by the end of the
fishing season. Based on this consultation, an additional 6,000 mt were also added to the 3"
period directed allocation total. Of the 3,000 mt allocated to the aerial survey EFP,
approximately 100 mt went unused, also rolling into the 3" allocation.

Therefore the announced preliminary directed harvest allocation for the 3™ period was 30,000
mt.

Table of initial harvest allocations:

January 1- | July 1- September 15 -
June 30 September 14 | December 31 Total
Total Seasonal Allocation 34,093 38,964 24,352 97 409
(35%) (40%) (25%) :
Incidental Set Aside 1,000 1,000 1,000 3,000
Adjusted Directed Harvest Allocation 33,093 37.964 23352 94.409

Quinault Indian Nation Sardine Request:

NMFS received a request from the Quinaults expressing their intention to again exercise their
treaty rights to enter into the Pacific sardine fishery in 2013. NMFS is working with the Tribe in
setting up a consultation with them prior to the Council meeting.

PFMC
11/02/12



Agenda Item G.1.b
Supplemental SWFSC PowerPoint
November 2012

NOAA SWFSC Counclil Report:
November 4, 2012 Costa Mesa, CA
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Topics:
1. Current Notions of Sardine Stocks and Seasonal Distribution
2. Realized Spring Survey Coverage and Results
2.a. DEPM and egg survey results
2.b. Acoustic-Trawl estimates
3. Planned Survey Pattern for Summer 2012
3.a. Sardine Workshop Plan 11/11
3.b. Sardine-Hake (SAKE) Plan 6/12

4. Realized Summer Survey Coverage and Results

Results of Spring & Summer ATM Surveys



Topic 1. current notions on sardine stocks
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Topic 2. Realized Spring Survey execution and results
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Topic 4. Executed Survey for Spring ATM and Summer 2012 SAKE

Acoustic-trawl estimates of
sardine biomass off California
during spring 2012

Juan Zwolinski, David A. Demer,
Beverly J. Macewicz,
George R. Cutter Jr., Kyle A. Byers,
Josiah S. Renfree, and Thomas S. Sessions



Spring 2012 Sampling

o Ny
* Acoustic transects A
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Spring 2012 Results

Sparse trawl sampling ™. {ﬁ}
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Spring 2012 Results

Sardine density
-2
e 14 clusters (tnm)
— Included CPS v- L
— Median=17 sardine el 3\ .
« Strata definitions -
— Sampling intensity
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— Sardine eggs
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Results

Stratum Transects Trawls Sardine
Name Area Number | Distance CPS Number of | Biomass 95% cv
(n.mi.) (n.mi.) clusters | sardine (Mt) confidence
interval
(Mt)
North- 10283 3 236 1 61 0.032 0.000 - 95.6
offshore 0.069
Central- 24846 12 1169 9 175 0.421 0.179 - 31.1
offshore 0.702
Mid- 4444 0 0 0 0 0.003 0.00 - 38.4
offshore 0.005
South- 11754 4 609 4 261 0.015 0.009 — 20.5
offshore 0.020
Total 51327 19 2248 14 497 0.470 0.224 - 28.6

0.750




Spring 2012 Results

700

e Sardine biomass
— 0.470 Mt : w1
— Clgso, = [0.224; 0.750]
— CV =28.6%

e Sardine standard lengths
— Modes ~ 21 and 23 cm
— Atrtifact of sparse sampling
— Putative 2009 cohort

e Species and lengths

— 9 clusters, 175 sardine I
— Mostly 3 clusters, 37 fish 5 10 12 16 16 18 20 2 2 2 2
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i, Prince Rupert 2012 Sardine Survey
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Topic 3a: Planned 2012 CPS
Summer Coastwide Survey
Plans
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Topic 3b. Update on Planned Summer Coastwide Tri-National Sardine
Survey and combined Sardine/Hake survey of PNW and Canada,
(presented San Mateo June 2012)
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Acoustic-trawl estimates of
sardine biomass off the west
coasts of the USA and Canada
during summer 2012

Juan Zwolinski, David A. Demer,
Beverly J. Macewicz,
George R. Cutter Jr., Kyle A. Byers,
Josiah S. Renfree, and Thomas S. Sessions



Summer 2012 Sampling

25 Jun—24 Aug 2012

85 E-W transects
— 10-nm spacing
— Piedras Blancas to
Vancouver Island
— 40-1500 m or 35 nm
— 3,632 nm
— 39,614 nm?
— Spanned northern
stock distribution
Acoustic and UCTD
sunrise to sunset
Trawl, CTD, Bongo, &
CalVet during night
SST, SSS, and Chl-a

day and night




Summer 2012 Observations

Bad sardine habitat along VI
coast during August

Relatively uniform but low
CPS densities off WA and
Vancouver Island

Hot spots near Reedsport
and Coos Bay, OR and the
Strait of Juan de Fuca

High CPS densities from
central CA to central OR

Low CPS densities south of
Monterey (Ocean Starr)

Unsuitable sardine habitat in
the Southern California Bight




Summer 2012 Observations

e Species mixture increased
with latitude

* Herring offshore of WA and
Vancouver Island

« Anchovy patchy off central
CA, central OR, and near
the Strait of Juan de Fuca

 Sardine and Pacific
mackerel mostly between
central CA and central OR

o Jack mackerel mostly
offshore of southern and
central California




Summer 2012 ATM Processing

% %
* CPS backscatter - e A
— Spectral match *4 + CPS %1 Species
— <70 m depth iﬁ backscatter % proportions
« Trawl samples ;3' ¢ =
— 98 trawls & & :
— 31 CPS clusters fg o :'? 0 -
— Sardine catches = 2
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* Median =7
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species

— Sardine biomass
to lengths



Summer 2012 Results

Strata definitions
— CPS density

— Species composition .-

Three strata
— Vancouver Island

— Washington-Oregon

— Oregon-California
e Most CPS
 ~91% (0.309 Mt)

of sardine stock
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Summer 2012 Results

Survey Atea

800
I

e Species and lengths
— 31 clusters, 8,487 sardine 8 -

e Sardine biomass
— 0.341 Mt
— Clgs,, = [0.188; 0.688 Mt]
— CV=33.4%
— Patchy distribution
e Sardine lengths }
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Summer 2012 Results

Stratum Transects Trawls Sardine
Name Area Number | Distance | CPS Number of | Biomass 95% cv
(n.mi.) (n.mi.) clusters | sardine (Mt) confidence

interval

(Mt)
Vancouver 7,370 15 698 8 1051 0.019 0.003 — 61.9
Island 0.054
Washington | 10,832 | 20 915 9 3516 0.013 0.004 - 42.9
-Oregon 0.028
Oregon- 17,295 | 39 1614 14 3920 0.309 0.151 - 37.3
California 0.650
Central 4,169 11 390 0 0 0 NA NA
California
Total 39,666 | 85 3632 31 8487 0.341 0.188 — 334

0.688




Successes & Compromises

e Survey completed

e 85 transects spanned
stock

e 908 surface trawls

e Some ME7O

e Few CTDs, & Bongos
e No ADCP

e No CUFES / DEPM




2006-2012 Sardine
Demographics

* Biomass-weighted lengths

e 2003/5 cohort 2006—-2011

e 2009 cohort 2011-2012

e 2011 Assessment model
demographics

e Correction for fitted
selectivity assumption

e SL~12 cm only in summer
2008
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Recommendations

Increase trawl samples
Monitor net performance

Increase A-T sampling In
the SCB and nearshore

Increase oceanography,
phytoplankton,
zooplankton, and
iIchthyoplankton sampling

Increase multibeam and
add sonar sampling

Telemeter acoustic data
Incorporate fishery data
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Agenda Item G.2
Situation Summary
November 2012

EXEMPTED FISHING PERMIT (EFP) PROCESS

The Coastal Pelagic Species (CPS) Fisheries Management Plan (FMP) allows for exempted
fishing permit (EFP) activities to be conducted under a permit issued by the National Marine
Fisheries Service (NMFS). However, there is currently no Council Operating Procedure (COP)
outlining the process. In recent years, the Council has considered proposals to conduct EFP
activities at the March and April meetings.

The proposed COP 23 calls for initial notification of proposed EFP activities at the November
meeting, at the same time that sardine harvest specifications are set by the Council. In addition,
it allows flexibility such that EFP research that has already been supported by the Council and
conducted under a NMFS-issued EFP, could be considered in a more efficient manner.

The Council adopted a draft COP 23 for public review at the September 2012 meeting (provided
as Agenda Item G.2.a, Attachment 1), and is scheduled to give final approval at the November
2012 meeting. No comments were received on the draft COP 23 as of the November Briefing
Book deadline

Council Action:

1. Adopt Final EFP Process (COP 23).

Reference Materials:

1. Agenda Item G.2.a, Attachment 1: Draft Council Operating Procedure 23.

Agenda Order:

Agenda Item Overview Kerry Griffin
Reports and Comments of Advisory Bodies and Management Entities

Public Comment

Council Action: Adopt Final EFP Process (Council Operating Procedure 23)

cooe

PFMC
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Agenda Item G.2.a
Attachment 1
November 2012

DRAFT couNcIL OPERATING PROCEDURE 23
Protocol for Consideration of Exempted Fishing Permits for Coastal Pelagic Species
Fisheries

Approved by Council:

DEFINITION

An exempted fishing permit (EFP) is a one-year Federal permit, issued by the National Marine
Fisheries Service, which authorizes a party to engage in an activity that is otherwise prohibited
by the Magnuson-Stevens Fishery Conservation and Management Act or other fishery
regulations, for the purpose of collecting limited experimental data. EFPs can be issued to
Federal or state agencies, marine fish commissions, or other entities, including individuals. An
EFP applicant need not be the owner or operator of the vessel(s) for which the EFP is requested.
The NMFS Regional Administrator may require any level of industry-funded observer coverage
for these permits.

PURPOSE

The specific objectives of the proposed exempted fishing activity may vary. The Pacific Fishery
Management Council’s (Council) fishery management plan (FMP) for coastal pelagic species
(CPS) allows for EFPs, consistent with Federal regulations at 50 CFR8600.475. EFPs can be
used to explore ways to improve stock surveys and assessments, encourage innovation and
efficiency in the fisheries, or to evaluate current and proposed management measures.

GENERAL PROCESS

The Council process for considering and recommending CPS EFP proposals is an annual one
that is synchronized with the decision-making process for establishing annual harvest
specifications and management measures. The Council’s EFP process begins at the November
meeting, well in advance of EFP research that is likely to occur during the summer field season.

Any EFP proposals recommended for further consideration are typically given final
consideration at the April meeting. The applicants should then submit the EFP application to the
NMFES Southwest Region. Council staff will transmit the Council’s recommendation directly to
the NMFS Southwest Region. The Council may task the Scientific and Statistical Committee
(SSC) or other advisors to do a more thorough review of refined EFP proposals that are
recommended in November, prior to the April Council meeting. The CPS EFP proposal timeline
is provided below. In all cases, EFP materials must be submitted prior to the briefing book
deadline for the relevant Council meeting:

COUNCIL OPERATING PROCEDURES - COP 23 1



November Council meeting:

Proponents of new EFP proposals (those that include new EFP research activities or
research activities that are substantially different from previously-conducted EFP
research) submit a preliminary proposal, consistent with Section A below, to the extent
possible.

Proponents of recurring EFP proposals (those that are substantially similar to previously-
conducted EFP research) submit a letter of intent, with a copy of the final EFP proposal
from the previous year. The letter of intent should specific the general timing, the
amount of fish that will be requested, survey protocols, and purpose of the EFP research,
along with any anticipated changes from the previous years’ research.

Council advisory bodies and the public may comment on proposals or letters of intent.

March Council meeting:

New EFP proposals are considered by the Council and adopted for public review.
Proponents submit a full proposal consistent with Section A below, and should be
prepared to describe the proposal to the SSC, CPSMT, CPSAS, and the full Council.
Council advisory bodies and the public may comment on proposals.

April Council meeting:

Proponents of both new and recurring EFP research submit final versions of their
proposals.

The SSC, CPSMT, and CPSAS review the proposal(s) and submit a report to the Council.
Council, Advisory Bodies, and the public may comment on proposals.

The Council reviews the proposal(s) and takes final action regarding support for the EFP
proposal.

A. Proposal Contents

1. EFP proposals must contain sufficient information for the Council to determine:

a. There is adequate justification for an exemption to the regulations.
b. The potential impacts of the exempted activity have been adequately identified.

c. The exempted activity would be expected to provide information useful to
management and use of CPS fishery resources.

2. Applicants must submit a completed application in writing that includes, but is not

limited to, the following information:
a. Date of application.
b. Applicant’s names, mailing addresses, and telephone numbers.

c. A statement of the purpose and goals of the experiment for which an EFP is needed,
including a general description of the arrangements for the disposition of all species
harvested under the EFP.
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n.

Valid justification explaining why issuance of an EFP is warranted.

A statement of whether the proposed experimental fishing has broader significance
than the applicant’s individual goals.

A statement whether the applicant intend to continue the EFP activities for more than
one year. NMFS issues EFPs for only one year at a time. However, if an EFP
proposal has a multi-year focus, this information should be included in the proposal.

Number of vessels and processors covered under the EFP, as well as vessel names,
skipper names, and vessel ID numbers and permit numbers.

. A description of the species to be harvested under the EFP and the amount(s) of such

harvest necessary to conduct the experiment; this description should include harvest
estimates of impacts to non-target species.

A reasonable justification for the amount of EFP fish to be harvested. For statistical
purposes, this could include a power analysis or other means to estimate a reasonable
amount or number of fish. Any other justification that supports the amount of fish
proposed for EFP activities should also be included.

A description of a mechanism, such as at-sea or dockside fishery monitoring, to
ensure that the harvest or impact limits for targeted and incidental species are not
exceeded; and are accurately accounted for and reported.

A description of the proposed data collection methods, including procedures to ensure
and evaluate data quality during the experiment; and data analysis methodology and
timeline of stages through completion.

A description of how vessels will be chosen to participate in the EFP.

For each vessel covered by the EFP, the approximate time(s) and place(s) fishing will
take place, and the type, size, and amount of gear to be used.

The signature of the applicant.

3. The CPSMT, CPSAS, SSC, and/or Council may request additional information necessary
for their consideration.

B. Review and Approval

1. Review of any proposals will include consideration the following questions:

a.
b.
C.

Is the application complete?
Is the EFP proposal consistent with the goals and objectives of the CPS FMP?

Can catch of target and impacts to non-target species be adequately monitored and
reported in a timely manner?

Does the EFP account for fishery mortalities, by species?
Can the impact estimates of overfished and/or protected species be accommodated?
Is the EFP proposal compatible with the Federal observer program effort?
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What infrastructure is in place to monitor, process data, and administer the EFP?
How will achievement of the EFP objectives be measured?
What are the benefits to the fisheries management process?

If the EFP proposes to integrate the data into management, what is the appropriate
process?

What is the funding source for catch monitoring?

Has there been coordination with appropriate state, tribal, and Federal enforcement,
management, and science staff?

Are there any outstanding enforcement issues related to the proposed exempted
regulation?

C. Report Contents

1. A final written report on the results of the EFP and the data collected must be presented
in a timely manner, following completion of the EFP research activities.

a.

If the data collected under an EFP is intended to be used for stock assessment
purposes, it must be submitted to the Stock Assessment Team in accordance with the
Council’s Terms of Reference for stock assessments. (Typically, this requires
submitting the information at least four weeks in advance of the meeting at which the
assessment will be reviewed.)

The final report should include:

a. A summary of the work completed.
b. An analysis of the data collected.

c. A description of any changes to protocols, field activities, or other changes to the
EFP research.

d. Conclusions and/or recommendations.
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Agenda Item G.2.b
Supplemental CPSAS Report
November 2012

COASTAL PELAGIC SPECIES ADVISORY SUBPANEL REPORT ON
EXEMPTED FISHING PERMIT PROCESS

The Coastal Pelagic Species Advisory Subpanel (CPSAS) recommends that the Council adopt
the revised Council Operating Procedure (COP) 23, as presented by the Coastal Pelagic Species
Management Team (CPSMT), to establish an official process for CPS-related Exempted Fishing
Permits (EFPs). This COP has been slightly modified from the draft COP the Council adopted
for public review during the September 2012 meeting. These revisions are intended to reduce
administrative time and costs, as well as the number of meetings required to review EFP
proposals. This COP also better aligns procedures for approving CPS EFPs with processes
currently utilized to assess EFPs under the Council’s other FMPs.

PFMC
11/04/12



Agenda Item G.2.b
Supplemental CPSMT Report
November 2012

COASTAL PELAGIC SPECIES MANAGEMENT REPORT ON EXEMPTED FISHING
PERMIT (EFP) PROCESS

At its April 2012 meeting, the Council expressed a desire for a more efficient process for
considering and approving exempted fishing permit (EFP) proposals in coastal pelagic species
(CPS) fisheries, and suggested a more streamlined EFP process. There is no existing Council
Operating Procedure (COP) on the CPS EFP process, which has been guided by agenda
planning. The EFP set-aside is typically adopted at the November meeting, with initial
consideration of the EFP proposal(s) in March, and final action in April.

The CPSMT recommends that the Council adopt a two-meeting process, with preliminary
consideration in November and final action in March for both ongoing and new EFP research. If
deemed necessary, the Council would have the flexibility to schedule meetings at the April
meeting to further consider EFP proposals.

This process allows for a more efficient consideration of EFP proposals. In addition, by
requesting proposals in November, the Council will be better informed with regard to making
sardine management decisions, especially with respect to decisions on an EFP set-aside.

The CPSMT recommends that the Council adopt the Draft COP 23 (Agenda Item G.2.a
Attachment 1), incorporating the changes as described above. A strike-through version is
appended on the following page of this report.

PFMC
11/04/12



DRAFT COUNCIL OPERATING PROCEDURE
Protocol for Consideration of Exempted Fishing Permits for Coastal Pelagic Species

Fisheries 2 3

Approved by Council:

DEFINITION

An exempted fishing permit (EFP) is a one-year Federal permit, issued by the National Marine
Fisheries Service, which authorizes a party to engage in an activity that is otherwise prohibited
by the Magnuson-Stevens Fishery Conservation and Management Act or other fishery
regulations, for the purpose of collecting limited experimental data. EFPs can be issued to
Federal or state agencies, marine fish commissions, or other entities, including individuals. An
EFP applicant need not be the owner or operator of the vessel(s) for which the EFP is requested.
The NMFS Regional Administrator may require any level of industry-funded observer coverage
for these permits.

PURPOSE

The specific objectives of the proposed exempted fishing activity may vary. The Pacific Fishery
Management Council’s (Council) fishery management plan (FMP) for coastal pelagic species
(CPS) allows for EFPs, consistent with Federal regulations at 50 CFR8600.475. EFPs can be
used to explore ways to improve stock surveys and assessments, encourage innovation and
efficiency in the fisheries, or to evaluate current and proposed management measures.

GENERAL PROCESS

The Council process for considering and recommending CPS EFP proposals is an annual one
that is synchronized with the decision-making process for establishing annual harvest
specifications and management measures. The Council’s EFP process begins at the November
meeting, well in advance of EFP research that is likely to occur during the summer field season.

Any EFP proposals recommended for further consideration are typically given final
consideration at the March AprH meeting. The applicants should then submit the EFP
application to the NMFS Southwest Region. Council staff will transmit the Council’s
recommendation directly to the NMFS Southwest Region. The Council may task the Scientific
and Statistical Committee (SSC) or other advisors to do a more thorough review of specific
refined EFP proposals that-arerecommended—in—November, prior to the March Aprit Council
meeting. The CPS EFP proposal timeline is provided below. In all cases, EFP materials must be
submitted prior to the briefing book deadline for the relevant Council meeting:

November Council meeting:

e Proponents of new EFP proposals (those that include new EFP research activities or
research activities that are substantially different from previously-conducted EFP

COUNCIL OPERATING PROCEDURES - COP 23 2



research) submit a full preliminary proposal, consistent with Section A below, to-the

extentpossible and should be prepared to describe the proposal to the SSC, CPSMT,
CPSAS, and the full Council. New EFP proposals are considered by the Council and

may be adopted for public review.

e Proponents of recurring EFP proposals (those that are substantially similar to previously-
conducted EFP research) submit a letter of intent, with a copy of the final EFP proposal
from the previous year. The letter of intent should specific the general timing, the
amount of fish that will be requested, survey protocols, and purpose of the EFP research,
along with any anticipated changes from the previous years’ research.

e Council advisory bodies and the public may comment on proposals erletters-ef-intent.

March Council meeting:

e Proponents of both new and recurring EFP research submit final versions of their
proposals.
e The SSC, CPSMT, and CPSAS review the proposal(s) and submit a report to Council.

e The Council reviews the proposal(s) and takes final action regarding support for the EFP
proposal.

April Council meeting:

e As needed

A. Proposal Contents
1. EFP proposals must contain sufficient information for the Council to determine:
a. There is adequate justification for an exemption to the regulations.
b. The potential impacts of the exempted activity have been adequately identified.

c. The exempted activity would be expected to provide information useful to
management and use of CPS fishery resources.

2. Applicants must submit a completed application in writing that includes, but is not
limited to, the following information:

a. Date of application.
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b. Applicant’s names, mailing addresses, and telephone numbers.

c. A statement of the purpose and goals of the experiment for which an EFP is needed,
including a general description of the arrangements for the disposition of all species
harvested under the EFP.

d. Valid justification explaining why issuance of an EFP is warranted.

e. A statement of whether the proposed experimental fishing has broader significance
than the applicant’s individual goals.

f. A statement whether the applicant intend to continue the EFP activities for more than
one year. NMFS issues EFPs for only one year at a time. However, if an EFP
proposal has a multi-year focus, this information should be included in the proposal.

g. Number of vessels and processors covered under the EFP, as well as vessel names,
skipper names, and vessel ID numbers and permit numbers.

h. A description of the species to be harvested under the EFP and the amount(s) of such
harvest necessary to conduct the experiment; this description should include harvest
estimates of impacts to non-target species.

i. A reasonable justification for the amount of EFP fish to be harvested. For statistical
purposes, this could include a power analysis or other means to estimate a reasonable
amount or number of fish. Any other justification that supports the amount of fish
proposed for EFP activities should also be included.

J. A description of a mechanism, such as at-sea or dockside fishery monitoring, to
ensure that the harvest or impact limits for targeted and incidental species are not
exceeded; and are accurately accounted for and reported.

k. A description of the proposed data collection methods, including procedures to ensure
and evaluate data quality during the experiment; and data analysis methodology and
timeline of stages through completion.

I. A description of how vessels will be chosen to participate in the EFP.

m. For each vessel covered by the EFP, the approximate time(s) and place(s) fishing will
take place, and the type, size, and amount of gear to be used.

n. The signature of the applicant.

3. The CPSMT, CPSAS, SSC, and/or Council may request additional information necessary
for their consideration.

B. Review and Approval

1. Review of any proposals will include_but are not limited to. consideration the following
questions:

a. Isthe application complete?
b. Isthe EFP proposal consistent with the goals and objectives of the CPS FMP?
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Can catch of target and impacts to non-target species be adequately monitored and
reported in a timely manner?

Does the EFP account for fishery mortalities, by species?

Can the impact estimates of overfished and/or protected species be accommodated?
Is the EFP proposal compatible with the Federal observer program effort?

What infrastructure is in place to monitor, process data, and administer the EFP?
How will achievement of the EFP objectives be measured?

What are the benefits to the fisheries management process?

If the EFP proposes to integrate the data into management, what is the appropriate
process?

What is the funding source for catch monitoring?

Has there been coordination with appropriate state, tribal, and Federal enforcement,
management, and science staff?

Are there any outstanding enforcement issues related to the proposed exempted
regulation?

Is the tonnage request appropriate?

C. Report Contents

1. A final written report on the results of the EFP and the data collected must be presented
in a timely manner, following completion of the EFP research activities.

a.

If the data collected under an EFP is intended to be used for stock assessment
purposes, it must be submitted to the Stock Assessment Team in accordance with the
Council’s Terms of Reference for stock assessments. (Typically, this requires
submitting the information at least four weeks in advance of the meeting at which the
assessment will be reviewed.)

The final report should include:

a. A summary of the work completed.
b. An analysis of the data collected.

c. A description of any changes to protocols, field activities, or other changes to the
EFP research.

d. Conclusions and/or recommendations.
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Agenda Item G.2.b
Supplemental SSC Report
November 2012

SCIENTIFC AND STATISTICAL COMMITTEE REPORT ON
EXEMPTED FISHING PERMIT (EFP) PROCESS

The Scientific and Statistical Committee (SSC) reviewed the draft Council Operating Procedure
(COP) “Exempted Fishing Permit (EFP) Process” for coastal pelagic species (Agenda Item G.2)
which allows for EFPs to be issued by National Marine Fisheries Service. The following
modifications to the COP are recommended by the SSC.

The Review and Approval Process section should include an evaluation of the justification for
the amount of fish requested.

Recurring EFPs should be reviewed for scientific content every few years to determine whether
the information produced by those projects prove useful in long-term improvement of fishery
management.

A process needs to be developed to assure that “substantially similar” recurring EFP proposals
are adequately similar to the previous year’s research. To qualify for an expedited EFP, it
should, at a minimum, be similar in sample design, methods for determining sample sizes, and
sampling and quantitative methods. The Coastal Pelagic Species Management Team should take
the lead on this evaluation.

11/03/12



Agenda Item G.3
Situation Summary
November 2012

PACIFIC SARDINE STOCK ASSESSMENT AND MANAGEMENT FOR 2013, INCLUDING
PRELIMINARY EFP PROPOSALS AND TRIBAL SET-ASIDE

At this meeting, the Council will hear a report on the 2012 Pacific sardine stock assessment
update, adopt harvest specifications and management measures for the 2013 Pacific sardine
fishing season, consider a preliminary notice of intent to conduct exempted fishing permit (EFP)
research, and will consider a sardine survey for potential inclusion in future stock assessments.

In October 2012, the National Marine Fisheries Service (NMFS) Southwest Fisheries Science
Center (SWFSC) produced an updated stock assessment for Pacific sardine. The assessment was
reviewed in early October by members of the Scientific and Statistical Committee’s (SSC)
Coastal Pelagic Species (CPS) subcommittee, which reported to the full SSC. Full assessments
for CPS stocks typically occur every two to three years, with updates conducted in the
intervening years, based on the same methodology and assessment protocols used for the
previous full assessment. The Executive Summary of the 2012 assessment update is included as
Agenda Item G.3.b, Assessment Report. The full report will be available electronically as
Agenda Item G.3.b, Supplemental Assessment Report 2. The 2012 assessment update utilized
new abundance data from four indices of relative abundance: the SWFSC’s daily and total egg
production estimates of spawning biomass off California, the industry-led aerial sardine survey
(Agenda Item G.3.a, Attachment 6), and acoustic-trawl method (ATM) estimates of biomass
along the west coast. The ATM estimates used survey data from the SWFSC’s spring and
summer surveys. The summer survey was a joint hake-sardine coastwide research cruise,
covering the entire west coast from the Mexico border to the northern tip of Vancouver Island.
In October 2012, the results of the surveys and the full stock assessment were reviewed.

At the November Council meeting, the SSC will review the Pacific sardine assessment and make
an overfishing limit (OFL) recommendation on which to base management measures. The
Council will consider a range of acceptable biological catch (ABC) levels associated with
various P* (risk of overfishing) alternatives, and will establish harvest measures, including an
annual catch limit (ACL) and an annual catch target (ACT). In making these decisions, the
Council should consider the Quinault request for a sardine harvest allocation (Agenda Item
G.3.a, Attachment 1), and the Northwest Aerial Sardine Survey, LLC notice of intent to conduct
EFP research (Agenda Item G.3.a, Attachment 2). The prior year’s EFP application is also
included electronically (Agenda Item G.3.a, Attachment 3).

Finally, the Council will consider the West Coast Vancouver Island (WCVI) Trawl Sardine
Survey for use in future stock assessments (Agenda Item G.3.a Attachment 4). The WCVI
survey was reviewed by a methodology review panel in May 2012 (Agenda Item G.3.a,
Attachment 5).

Council Action:

1. Approve the Pacific Sardine Assessment and Pacific sardine OFL.



3.

Select P*, ABC, ACL and, if appropriate, ACT Specifications and Management
Measures; Including Consideration of a Quinault Tribal Allocation, and EFP
proposals.

Consider Approving the WCVI Survey for Use in Future Stock Assessment.

Reference Materials:

1. Agenda Item G.3.a, Attachment 1: Letter from Ed Johnstone, Quinault Fisheries Policy
Spokesperson, regarding the Quinault Indian Nation’s intent to establish a tribal allocation
and to participate in the 2013 Pacific sardine fishery.

2. Agenda Item G.3.a, Attachment 2: Notice of Intent to conduct EFP research, from Northwest
Sardine Survey, LLC.

3. Agenda Item G.3.a, Attachment 3: Final EFP proposal for 2012 activities, from Northwest
Sardine Survey, LLC. (Electronic only)

4. Agenda Item G.3.a, Attachment 4: West Coast Vancouver Island (WCVI) Swept Area Trawl
Survey Methodology. (Electronic only)

5. Agenda Item G.3.a, Attachment 5: WCVI Methodology Review Panel Report.

6. Agenda Item G.3.a, Attachment 6: Northwest Aerial Sardine Survey — Sampling Results in
2012. (Electronic only)

7. Agenda Item G.3.b, Assessment Report: Executive Summary, Assessment of the Pacific
Sardine Resource in 2012 for U.S. Management in 2013.

8. Agenda Item G.3.b, Supplemental Assessment Report 2: Assessment of the Pacific Sardine
Resource in 2012 for U.S. Management in 2013. (Electronic only)

9. Agenda Item G.3.d, Public Comment.

Agenda Order:

a. Agenda Item Overview Kerry Griffin

b. Survey and Assessment Report Kevin Hill

c. Reports and Comments of Advisory Bodies and Management Entities

d. Public Comment

e. Council Action: Approve West Coast VVancouver Island Survey for use in Future Stock
Assessments; Review any Preliminary Proposals or Notice of Intent for EFPs in 2013; Adopt
Final Pacific Sardine Stock Assessment and 2013 Management Measures.

PFMC
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Agenda Item G.3.a
Attachment 1
November 2012

Mr. Rod Mclnnis September 12, 2012
Regional Administrator

Southwest Region, NMFS

501 W. Ocean Blvd. Suite 4200

Long Beach, CA 90802

Dear Mr. Mclnnis,

Per Title 50 of the Code of Federal Regulations (CFR), part 660, the Quinault Indian
Nation intends to again exercise its treaty right to enter into the Pacific Sardine fishery in

2013.

§ 660.518 Pacific Coast Treaty Indian Rights

(a) Pacific Coast treaty Indian tribes have treaty rights to harvest CPS in their usual and accustomed fishing
areas in U.S. waters.

(b) For the purposes of this section, “Pacific Coast treaty Indian tribes” and their “usual and accustomed
fishing areas” are described at §660.324(b) and (c). [NOTE: the updated, current citation for the
"usual and accustomed fishing areas" is § 660.50(c)]

(c) Boundaries of a tribe's fishing area may be revised as ordered by a Federal court.

(d) Procedures. The rights referred to in paragraph (a) of this section will be implemented in accordance
with the procedures and requirements of the framework contained in Amendment 9 to the FMP and in this
Subpart.

(1) The Secretary, after consideration of the tribal request, the recommendation of the Council, and the
comments of the public, will implement Indian fishing rights.

(2) The rights will be implemented either through an allocation of fish that will be managed by the tribes or
through regulations that will apply specifically to the tribal fisheries.

(3) An allocation or a regulation specific to the tribes shall be initiated by a written request from a Pacific
Coast treaty Indian tribe to the NMFS Southwest Regional Administrator at least 120 days prior to the start
of the fishing season as specified at §660.510 and will be subject to public review according to the
procedures in §660.508(d).

(4) The Regional Administrator will announce the annual tribal allocation at the same time as the annual
specifications.

(e) The Secretary recognizes the sovereign status and co-manager role of Indian tribes over shared Federal
and tribal fishery resources. Accordingly, the Secretary will develop tribal allocations and regulations in
consultation with the affected tribe(s) and, insofar as possible, with tribal consensus.

[66 FR 44987, Aug. 27, 2001]

Accordingly, Quinault anticipates a total of three treaty fishing vessels participating in
the 2013 Sardine Fishery. At this time Quinault seeks 3,000 metric tonnes per vessel for
a total of 9,000 metric tonnes to meet the needs of our fishers. However, this does not set



precedent for determination of our treaty share of Pacific Sardines in the Quinault Indian
Nation’s Usual and Accustomed (U&A) marine fishing area which we believe to be 50%
of the harvestable tonnage of fish available in any given year in our U&A. We anticipate
the majority of our harvest will occur in the late summer and fall of 2013.

The Quinault Department of Fisheries will regulate our fishery and we look forward to
working with NMFS to facilitate our entry into the Sardine fishery in an orderly manner
consistent with Pacific Fisheries Management Council (PFMC) and NMFS management.
We thank you for your assistance and stand ready to answer any questions you may have.
Please contact me directly if you need further information at 360-276-8215 ext. 368.

Sincerely,
Q0 dnlasnclono,
Ed Johnstone,

Quinault Fisheries Policy Spokesperson

c.c. Dan Wolford, Chair, Pacific Fisheries Management Council
Phil Anderson, Director, Washington Department of Fish and Wildlife
Mark Helvey, Asst. Regional Administrator for Sustainable Fisheries
Judson Feder, Regional Counsel, Southwest Region



Agenda Item G.3.a
Attachment 2
November 2012

NOTICE OF INTENT TO CONDUCT EXEMPTED FISHING PERMIT ACTIVITIES

Northwest Sardine Survey, LLC
c/o Astoria Holdings

12 Bellweather Way, Suite 209
Bellingham, WA 98225

Dr. Donald Mclssac

Executive Director

Pacific Fishery Management Council
7700 NE Ambassador Place, Suite 101
Portland, OR 97220

October 4, 2012
Dear Dr. Mclssac:

As you know, the Northwest Sardine Survey, LLC has conducted an aerial sardine survey under
exempted fishing permits (EFPs), approved by PFMC (Council) and granted by the National
Marine Fisheries Service (NMFS), in recent years (2009, 2011, and 2012). This work has been
used in stock assessments of Pacific sardine, to inform fisheries management.

We understand that the Council now has a streamlined process for reviewing recurring
proposals; specifically: ““Proponents of recurring EFP proposals (those that are substantially
similar to previously-conducted EFP research) submit a letter of intent, with a copy of the final
EFP proposal from the previous year. The letter of intent should specific the general timing, the
amount of fish that will be requested, survey protocols, and purpose of the EFP research, along
with any anticipated changes from the previous years’ research.” (Draft Council COP No. 23).

Please consider this our letter of intent to request an EFP to conduct the aerial sardine survey
again in 2013. The timing, requested amount of fish (3000 mt), and survey protocols will be
essentially the same as in 2012. A copy of our 2012 EFP application is attached.

Thank you for your consideration.

Sincerely,

Jerry Thon,
Principal, NWSS LLC



Agenda Item G.3.a
Attachment 3

Available on Council's Briefing Book Website and CD Only
November 2012

West Coast Aerial Sardine Survey
2012

Application for Exempted Fishing Permit

Applicant:

Northwest Sardine Survey, LLC
(Jerry Thon, Principal)

Science Advisor:

Tom Jagielo
Tom Jagielo, Consulting

Scientific Field Leader:

Ryan Howe

June 6, 2012



West Coast Aerial Sardine Survey Application for Exempted Fishing Permit in 2012
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West Coast Aerial Sardine Survey Application for Exempted Fishing Permit in 2012

I. Introduction

Advisory bodies of the Pacific Fishery Management Council (PFMC), including the
Coastal Pelagic Species Advisory Subpanel (CPSAS), Coastal Pelagic Species
Management Team (CPSMT), and the Scientific and Statistical Committee (SSC), have
recommended that additional fishery-independent indices of abundance be developed for
the assessment of Pacific sardine.

To meet this need, an aerial survey methodology was developed and successfully tested in
2008 by the Northwest Sardine Survey (NWSS), an industry group based in the Pacific
Northwest (Wespestad et al. 2009). A stock assessment review (STAR) panel approved
the approach in May 2009, and an EFP application was submitted jointly by NWSS and
the California Wetfish Producers Association (CWPA) to conduct a coastwide aerial
sardine survey. Following approvals by PFMC and NMFS, work conducted under the
2009 sardine EFP resulted in a survey that extended from Cape Flattery, WA to Monterey
Bay, CA (Jagielo et al. 2009). The results from that survey were reviewed by a STAR
panel in September 2009 and were approved for use in the 2009 Pacific sardine stock
assessment that was used for harvest management in 2010.

Subsequently, EFP applications were approved for aerial surveys conducted in 2010
(Cape Flattery through the California Bight - NWSS and CWPA) and in 2011 (Cape
Flattery to the Oregon/California border - NWSS) (Jagielo et al 2010, 2011). Results
from these surveys were approved by STAR panels and were used to inform the stock
assessments used for management in 2011 and 2012.

The present EFP application is for survey work proposed by NWSS in 2012. As is 2011,
the survey proposed for 2012 extends from Cape Flattery to the Oregon/California border
and uses the same methodology employed by the previous aerial surveys (2009-2011). The
purpose of this application is to document how the proposed survey meets the NMFS
requirements for the approval of a Coastal Pelagic Species (CPS) EFP. Specifically, it
provides: 1) the scientific study design, analytical methodologies, and a description of the
overall logistics (in the main document that follows), 2) a detailed Field Operational Plan
(Appendix 1), and 3) a point by point discussion of how this EFP application follows the
NMFS guidelines for preparation of an EFP application (Appendix II).

At its April 2012 meeting, the PFMC, approved the application as submitted by the
NWSS. The NWSS now seeks NMFS approval in order to obtain access to 3,000 mt of
sardine which is requested to be withheld from the directed fishery management
measures for the West Coast sardine QY for the purpose of funding and conducting the
survey in 2012. The request of 3,000 mt of sardine in 2012 represents an increase of 300
mt over that requested by NWSS in 2011. The additional amount of EFP sardine will
potentially provide 1) increased funding to allow for a fourth survey airplane to conduct
the aerial survey transects planned for 2012 in a timely manner, and 2) an increased
sample size of point sets to help reduce the variance of the survey biomass estimate.
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The NWSS-LLC will conduct aerial survey work and point sets from the Canadian border
to the Oregon-California border (survey area). Additional aerial survey work may be
conducted in Canada if approval is obtained from the Canadian government.

Scientific oversight for the Aerial Sardine Survey will be provided again by Mr. Tom
Jagielo. Mr. Jagielo will have the primary responsibility to analyze the survey data and
will report the results to Dr. Kevin Hill, National Marine Fisheries Service (NMFS),
Southwest Fisheries Science Center (SFSC), in a form suitable for input to the stock
assessment model. Mr. Ryan Howe will be responsible for oversight of scientific
sampling in the field. Mr. Jerry Thon (NWSS) will oversee the day to day logistic
activities of the survey, including deployment of vessels and aircraft as needed to
accomplish the projects objectives. Mr. Chris Cearns (NWSS) will serve as the West
Coast Aerial Survey project Single Point of Contact (SPC), to comply with NMFS
reporting requirements for the survey.

I1. Survey Design

The aerial sardine survey employs a two-stage sampling design. Stage 1 consists of
aerial transect sampling to estimate the surface area (and ultimately the biomass) of
individual sardine schools from quantitative aerial photogrammetry. Stage 2 involves
at-sea sampling to quantify the relationship between individual school surface area and
biomass. Sampling will be conducted in July (following closure of the directed fishery),
through August, and potentially into early September of 2012. Logistical details of the
survey are provided in Appendix | (West Coast Aerial Sardine Survey - 2012 Field
Operational Plan).

Stage 1: Aerial Transect Survey

Logistics

The 2012 aerial survey employs the belt transect method using a systematic random
sampling design; with each transect comprising a single sampling unit (Elzinga et al.
2001). Parallel transects will be conducted in an east-west orientation, generally parallel
to the onshore-offshore gradient of sardine schools distributed along the coast.

Sampling in 2012 will again be conducted with different transect spacing in two separate
strata. In the northern portion of the survey area (From Cape Flattery, WA southward to
approximately Tillamook, OR), 31 transects are spaced 7.5 nautical miles apart. For the
southern portion of the survey area (southward to the Oregon-California border) an
additional 10 transects are spaced 15 nautical miles apart. In previous years (2009-2010)
we found that the southern area accounted for only 1% of the sardine surface area
measured; and in 2011, we found no sardine schools on transects in the southern area.
While it is possible that sampling only the northern stratum could result in improved
efficiency, continued sampling of the southern stratum will aid in the documentation of
inter-annual variability in the southward spatial distribution of sardine in the northwest.
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Three alternative fixed starting points five miles apart were established, and from these
points, three sets of 41 transects were delineated for the survey. The order of conducting
the three replicate sets will be chosen by randomly picking one set at a time without
replacement. The east and west endpoints of each transect and corresponding shoreline
position are given in Appendix |, Tables 1a-f and are mapped in Appendix I, Figures la-c
for each of the three replicates (Set A, Set B, and Set C, respectively). Transects start at 3
miles from shore and extend westward for 35 statute miles in length. In addition to the 35
statute mile transect, the 3 statute mile segment directly eastward of each transect to the
shore will be flown and photographed. Survey biomass will be estimated from the 35
statute mile transect data. Photographs from the shoreward segment will be used primarily
to evaluate the potential need for future modification of the survey design.

Details regarding the airplanes and pilots participating in the survey, a description of the
order in which transects will be flown to avoid “double counting”, and other operational
specifics are described in Appendix 1.

Data Collection and Reduction

Each survey plane will be equipped with the same photogrammetric aerial digital camera
mounting and data acquisition system that was used from 2009-2011 in the previous aerial
surveys (Aerial Imaging Solutions; Appendix I, Adjunct 1). This integrated system will
again be used to acquire digital images and to log transect data. The system records
altitude, GPS position, and spotter observations, which are directly linked to the time
stamped quantitative digital imagery. At the nominal survey altitude of 4,000 feet, the
approximate width-swept by the camera with a 24 mm lens is 1,829 m (1.13 mi). Digital
images will be collected with 80% overlap to ensure seamless photogrammetric coverage
along transects.

A Transect Flight Log Form will be kept during the sampling of each transect for the
purpose of documenting the observations of the pilot (Appendix I, Adjunct 2). Key
notations will include 1) observations of school species identified and