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Status and Future Prospectsfor the Darkblotched
Rockfish Resourcein Water s off Washington,
Oregon, and Califor nia as Assessed in 2007

This assessment applies to the darkblotched rdcK8sbastes crameri) for the combined US
Vancouver, Columbia, Eureka and Monterey INPFC s@ardéhe largest landings (removals
between 2,300 and 4,200 metric tons (mt)) of datkbled were taken from 1966-1968, primarily
by foreign vessels. From 1969 to 1981, the fish@gceeded with more moderate landings of
between 200 and 1000 mt per year, with the foréigltery ending in 1977. A second peak in
landings occurred between 1982 and 1993, with tegedexceeding 1,100 mt in 10 of 12 years,
reaching over 2,400 mt in 1987. Management measadkged landings to below 950 mt since
1994, below 400 mt since 1999, and below 200 me@ent years.
Landings estimates

Landings history from 1928-2006 for the past 10 years
Year Landings(mt)
1997 824
1998 944
1999 362
2000 262
2001 173
2002 113
2003 80
2004 189
2005 105
2006 113

This assessment used the SS2 model, version Rl&@fdata and changes to the data used in the
previous assessment were applied to this new assassThey are as follows:

Landings data for 1981-2004 were updated, and radihgs data were added for 2005 and
2006. Fishery length compositions for 1977-2004engvdated, with new 2005 and 2006 length
compositions added. Discard estimates were update#D03 and 2004, and a new estimate from
2005 was added. Trawl fishery discard length cortipos for 2002-2006 were used for the first
time. The 1999-2004 NWFSC Slope Survey biomasscesdiand length compositions were
recalculated based upon changes in stratum armsagst and updates in the database, and the
2005 and 2006 NWFSC Slope Survey biomass indiceédeamgth compositions were added. The
POP Survey was not used in this assessment, aliMeSC Shelf Survey (30-100fm, 55-183m,
2003-2006) was included for the first time. Thepsuyears” from the AFSC Slope Survey were
excluded, as was the 1977 Triennial Shelf Surveyw KELMM-based biomass indices and CVs
were calculated for all four surveys used in tlisessment. Conditional age-at-length data were
included for the first time in this assessmentnginly recently produced age data (otoliths read
2004—present). These recent reads included fisbiiiths from 1991, 1998, and 2003-2006,



AFSC Slope Survey otoliths from 2001, NWFSC slopd ahelf otoliths from 2003-2006, and
fishery discard otoliths from 2004 and 2005.

A number of sources of uncertainty were explicitigluded in this assessment. For example,
allowance was made for uncertainty in natural niityteand the parameters of the stock-
recruitment relationship. There were also othere®siof uncertainty that were not included in
the current model, including the degree of conoectbetween the stocks of darkblotched
rockfish off British Columbia and those in PFMC et the effect of the PDO, ENSO and other
climatic variables on recruitment, growth and swaliof darkblotched rockfish; and gender-
based differences in survival.

A reference case was selected based on extensidel resting and an attempt was made to
balance the sources of uncertainty.

Summary of past 10 years

Year 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007
Catch(mt) | 860 | 1007| 393| 430 283 184 109 2%4 1B9 149
Discards(mt)| 36 63 31 168| 110 71 29 64 34 3

Landings(mt)| 824 | 944 | 362| 262 173 1138 8( 189 105 113
302-

o)

ABC 256 | 256 | 256| 256 349 187 | 205| 240 269 294 456
oy 130 | 168| 172 240G 269 200 290
F 0.168| 0.221| 0.086| 0.085| 0.050| 0.029( 0.015| 0.031| 0.015| 0.015

Expl. Rate | 0.134(0.161| 0.065| 0.066| 0.040| 0.024| 0.013| 0.027| 0.014| 0.014
1+ Biomass | 6416 | 6251 6002 645p 6993 7770 8638 9470 1003605 11094
S. Output | 4415| 3906 3272 3176 3230 3567 4(71 4660 5231 60BZ36
S.Out.sd | 410 | 416 | 424 439 472 538 610 695 791
. Out. cv | 0.093]0.107| 0.129]| 0.138| 0.146| 0.149| 0.150| 0.149( 0.151
Recruits(10°)| 2271| 576| 518§ 4728 547 570 17p1 1903 2p05 1958
Rec. sd 389 | 166| 771 714/ 119 111 320 408 6R2 1577
Rec.cv | 0.171|0.288{ 0.149| 0.151| 0.218( 0.196| 0.182| 0.215| 0.310| 0.805
Depletion |0.144(0.127|0.107{ 0.104| 0.105| 0.116{ 0.133| 0.152| 0.171| 0.196| 0.224
Depl. sd 0.03(
Depl. cv 0.135

The point estimate for the depletion of the spagrontput at the start of 2007 is 22.4%. The
ABC (using the F50% MSY proxy) and OY (from the wdBing plan) for 2007 in the above
table reflect current management based on the 2868ssment. Under the current model the
ABC for 2007 would be somewhat lower (421 mt). Réest Coast rockfish, a stock is considered
overfished when it is below 25% of virgin spawnlsigmass, and recovered when it reaches 40%
of virgin spawning biomass. Overfishing is consaieto be occurring when catch exceeds the
ABC specified for a particular year. Based on #ssessment, darkblotched rockfish on the West



Coast remain below the overfished threshold, baisfflawning biomass appears to have increased
steadily over the past 5 or 6 years. Since 200&rfishing occurred only once, with estimated
catch exceeding the ABC by 14 mt (5.8%) in 2004.

With the stock extending northwards into Canadiatens, management and assessment of stock
status might be improved through greater cooperatith British Columbia.

Major quantities from assessment

Value| sd cv
SoO0uto (10° eggs)| 30,649 708 | 0.023
Bo (mt) 34,509
Ry (10° fish) 3,295| 89 | 0.027
OUtrey 12,256
Frnsy 0.041
Basis for above Fs006sPR
Exploitation
ratz at MSY 0.038
MSY 621

Reference points

Frs/=Fsr (0.5) Frmsy = Fatarg(Bao) Calculated Fs,

SPR 0.5 0.5 0.422

F 0.041 0.041 0.054
Exploitation Rate 0.038 0.038 0.048
MSY (mt) 621 621 644

Sp. Out. gy 12,256 12,256 9,376
B/By (Sp. Out.) 0.40 0.40 0.306

1+ Biomass 16,528 16,528 13,331

*Note that when steepness (h) = 0.6, the referégge 0.5 will result in an equilibrium biomass ofJ3 therefore, the
first two columns in the above table are ident{stice when h = 0.6 and biomass ,Bxpected recruitment = 0.§R



The point estimates of summary (age 1+) biomass simupward trend over the past ten years,
increasing by nearly 50% in that time.

1+ Biomass Levels from 1928 to 2007 Biomass estimates for the past 10 years
Year Total 1+
bi omass(mt)

1998 6,251

1999 6,002

2000 6,456

2001 6,993

2002 7,770

2003 8,638

2004 9,470
. | | | | 2005 10,030
1925 1945 1965 1985 2005 2006 10,605
YEAR 2007 11,094

The first year for which recruitment appears torbkably estimated is 1975. The recruitment
pattern for darkblotched rockfish is similar tottleh many rockfish species, with highly variable
recruitment from year to year. With a few excepsiotmne 1980s and 1990s provided rather poor
year-classes compared with average historical itetent levels, although the 1999 and 2000
year-classes appear to be two of the four largemt-glasses since 1975.

Recruitment estimates (1928-2006) Recruitment estimates for the past 10 years
( Thousands of age-0 recruits)
000 Year Recruitment
1997 2,271
6000 - 1998 576
5000 - 1999 5,188
P 4600 | 2000 4,728
% 2001 547
g 3000 7 2002 570
2000 | 2003 1,761
1000 4 2004 1,903
2005 2,005
0 ‘ ‘ ‘ ‘ 2006 1,958
1920 1940 1960 1980 2000
YEAR




The exploitation rate (percent of biomass takenjutig-selected animals peaked near 14% in the
mid-1960's when foreign fishing was intensive. Txploitation rate dropped by the late 1960’s,

but increased slowly and steadily from the lateQl®7o 1987 at near 15% and stayed high until
1998 with the continuing decline in exploitable romss. Over the past 10 years the exploitation
rate has fallen from over 13% (with a peak of 1604998) to under 2%.

Exploitation rate estimates (1928-2007) Exploitation rate for
the past 10 years

0.180 Year Exploitation rate
X 1997 0.1340
11, | 1998 0.1611
1999 0.0654
g F\ N lU’U l\ 2000 0.0666
L 2001 0.0404
’ I | V \ 2002 0.0237
B A : I 2003 0.0126
| A | 2004 0.0268
AN \ 2005 0.0138
e 2V T 2006 0.0141

Relative Exploitation rate versus B/Bmsy for 1928-2006
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The major axes of uncertainty are steepness andahatortality. The decision table below uses
natural mortality (M) as the major axis of uncenmtgi The three landings series are based upon
2006 fishing mortality rate ghog “Low Landings”), 40:10 rule catches (with 2007de2008
landings to meet catch OYs; “Medium Landings”), &0@5 rebuilding plan F (F = 0.0463, with
2007-8 OYs; “High Landings”). Discard, and thusatatatch, is estimated within the model.

LOW STATE MEDIUM STATE HIGH STATE
M =0.05 M =0.07 M =0.09
Year | Landings Catch Sp. Out. Depl| Catc Sp. Qut. eplD Catch Sp. Out. Depl.
2007 119 156 2891 9.2% 156 6853 22.4 156 150p2 8%5
2008 123 161 3176 10.1% 161 7597 24.8 16P 166P8 .49%0
2009 127 167 3392 10.8% 167 8186 26.7 16y 17769 .99%3
2010 130 171 3551 11.3% 172 8658 28.3 171 186[/0 .6966
LalFl(Zi\iA;lgs 2011 134 176 3672 11.7% 177 9061 29.6 176 194B2 .9%8
2012 138 182 3769 12.0% 182 9425 30.8 181 201p3 .09%1
2013 142 187 3856 12.3% 187 9766 31.9 186 206B3 .7%62
2014 146 192 3943 12.6% 193 10094 329 191 21179 4.2%
2015 151 199 4037 12.9% 198 10418 34.0 198 21606 5.5%%
2016 155 204 4137 13.2% 204 10744 35.1 208 21983 6.79%
2007 220 288 2891 9.2% 289 6853 22.4 289 150p2 8%5
2008 251 329 3078 9.8% 330 7497 245 330 165p9 19%0
2009 272 357 3153 10.0% 358 7946 25.9 35y 175B2 .2%3
2010 282 371 3142 10.0% 371 8252 26.9 37D 18272 .4965
Ig?lccjiiitrjlg]s 2011 290 382 3080 9.8% 383 8477, 27.7 381 188p4 2%7
2012 298 394 2987 9.5% 393 8657 28.3 391 19360 79%8
2013 305 403 2880 9.2% 402 8811 28.8 400 19766  9%9
2014 313 414 2770 8.8% 412 8951 29.2 411 20088 9%0
2015 320 424 2662 8.5% 422 9088] 29.7 42 20346 79%1
2016 327 433 2555 8.1% 432 9226 30.1 429 205p7 3%2
2007 220 288 2891 9.2% 289 6853 22.4 289 150p2 8%5
2008 251 329 3078 9.8% 330 7497, 24.5 33 165p9 19%0
2009 371 487 3153 10.0% 488 7946 25.9 488 175B2 .2%3
2010 372 490 3039 9.7% 490 8147 26.6 489 18159 19%5
Lal;:i(?irr-']gs 2011 373 492 2875 9.2% 491 8272 27.0 49 186p1 696
2012 375 496 2684 8.6% 494 8356 27.3 492 1905 8%7
2013 377 500 2486 7.9% 497 8419 27.5 49% 19384 8%8
2014 380 504 2291 7.3% 502 8476 27.7 499 196p8  5%9
2015 384 510 2104 6.7% 506 8535 27.9 504 1986 190
2016 388 516 1922 6.1% 512 8602 28.1 509 19965 5%0

As this stock remains overfished, a rebuilding gsialwill be conducted and further exploration

of catch series’ will be performed for that anasysi




Future research needs include:

» Athorough review of species composition in histakirockfish landings and a tabulation
of estimated landings by species to be used irsasmnts.

* Investigation into the best available methods aatd &r constructing and using
conditional age at length compositions from dakamneacross space and time within
years.

* Athorough investigation of historical darkblotcheakfish mortality in the shrimp
fishery.

* Mapping of “trawlable” and “untrawlable” habitat@ionstruction of a prior on survey
g.



1. Introduction

The assessment utilized combined data from thernatenal North Pacific Fisheries
Commission (INPFC) U.S. Vancouver, Columbia, Eurakd Monterey areas. The darkblotched
rockfish Sebastes crameri) population in these areas was modeled as a shgtk.

Darkblotched rockfishSebastes crameri) are found from the Bering Sea to near Santa iDathl
California at depths of 29-549 m (16-300 fm; Eschenest al.1983). Commercially important
concentrations are found from Northern CA through €anadian border, on or near the bottom,
in depths of approximately 183-366 m (100-200 {Figure 1). This species co-occurs with an
assemblage of slope rockfish, including Pacificamcperch $ebastes alutus), splithose rockfish
(Sebastes diploproa), yellowmouth rockfish $ebastes reedi), and sharpchin rockfishiS¢bastes
zacentrus). Pacific ocean perch and darkblotched rockfighthe most abundant members of
that assemblage off the coasts of Oregon and Wgtsimin but splithose rockfish and
darkblotched rockfish dominate off the northernstoaf California. In the early years of the
fishery, darkblotched rockfish were designated ad pf the “Pacific ocean perch” market
category for red-colored northern slope rockfish.

There are no clear stock delineations for darkbkedcrockfish in U.S. waters. No distinct breaks
are seen in the fishery landings and catch digtdba (Figure 1). Survey catches imply a
continuous distribution over most of the rangehwite largest catches occurring over a swath of
latitude and depth. Recent analyses indicate s@netg changes in the stock along the coast,
but no distinct stock breaks. Genetic and geogcagistance was correlated, with mean average
dispersal distances of 1-100 km (Gomez-Uchida aankB, 2005). Genetic structure between
northern California and Washington samples are sdrat different, but overall the level of
genetic differentiation is small. For the purpo$¢his assessment, the species is treated as a unit
stock from the Mexican border to the U.S.-Canadliarder. However, management actions on a
coast-wide stock should account for problems iroreftoncentration because areas of high
concentration do exist.

Darkblotched rockfish display sexually dimorphiogth. As with many othe®ebastes species,
females grow faster than and reach larger sizes thales (Nichol 1990, Rogers et al 2000,
Rogers 2003). In National Marine Fisheries Ser¢MMFS) survey data, 80% of fish over 40
cm fork length (fl) were females. Darkblotched riigik mate from August to December, eggs are
fertilized from October through March, and larvae aeleased from November through April
(Love et al. 2002). Fecundity increases with 8&e and can reach 610,000 eggs, with all larvae
released in one batch. Late-stage larvae and ipglagenile darkblotched rockfish are found
closer to the surface than many other rockfishes.

Darkblotched rockfish migrate to deeper waters witbreasing size and age (Lenarz 1993,
Nichol 1990, Rogers 2003). In NMFS surveys towsythveraged 21 cm fl in less than 100 fm,
29 cm in 100-200 fm, and 35 cm in 200-300 fm. Altgh aging is uncertain, analysis of 2003-
2004 NWFSC Shelf-Slope Survey data indicates dapgnation is either more dependent upon
length than age, or that the rate of growth chamgétsdepth. There is some evidence of diurnal
vertical migration in darkblotched rockfish. Hahnat al. (2005) determined that catch was
reduced at night using a conventional bottom trawl.

The fishery targeting the slope rockfish assemblagealways used bottom trawl gear. Although
Eschmeyer et al. (1983) indicated darkblotched fislclare found on soft bottoms, submersible
observations indicate darkblotched rockfish ar@@ased with rocks or other bottom structures
(Waldo Wakefield, NMFS, Newport, OR 97365, persnon).



Prior to 1965, darkblotched rockfish off of the 8. West Coast were harvested almost entirely
by Canadian and U. S. vessels. Most of the vessete of multi-purpose design and used in
other fisheries, such as salmon and herring, wioeemgaged in the groundfish fishery (Forrester
et al. 1978). Generally under 200 gross tons aseltlean 33 meters (m) in length, these vessels
had very little at-sea processing capabilities.seheharacteristics, for the most part, restridied t
distance these vessels could fish from home pamsl, limited the size of their landings.
Estimated landings from 1956 to 1965 average ar@ntdmt with a somewhat lower average
catch level over the preceding 12 years, and mingagches prior to 1944. Catches increased
dramatically after 1965 with the introduction ofda distant-water fishing fleets from the Soviet
Union and Japan. Both nations employed large factarn trawlers as their primary method for
harvesting. These vessels generally operated indepdly by processing and freezing their own
catches. Support vessels, such as refrigeratedpwas, oil tankers, and supply ships permitted
the large stern trawlers to operate at sea forndei® periods of time. Peak removals by all
nations combined are estimated at over 4,000 ni9®B6 and over 3,000 mt in 1967. These
numbers are based upon a re-analysis of the foceitgh data (Rogers, 2003). Catches declined
rapidly following these peak years, and the fishgrgceeded with more moderate landings of
between 200 and 1000 mt per year from 1969 thrdi@gi, with the foreign fishery ending in
1977. A second peak in catches occurred between d98 1993 with landings exceeding 1,100
mt in 10 of 12 years, reaching a high of over 2,4@0in 1987. Management measures and a
declining stock reduced landings to below 900 mi®94, below 400 mt in 1999, and below 200
mt in recent years.

Prior to 1977, darkblotched rockfish stocks in thertheast Pacific were managed by the
Canadian Government within its waters, and by tigividual states in waters (out to three miles)
off of the United States. With implementation ofetiMagnuson Fishery Conservation and
Management Act (MFCMA) in 1977, primary responsipifor management of the groundfish
stocks off Washington, Oregon and California sdiffeom the states to the Pacific Fishery
Management Council (PFMC).

Limits on domestic rockfish catch were first instéd in 1983, with darkblotched rockfish
managed as part of a group of around 50 specisfg(ideed as the Sebastes complex) (Rogers et
al. 2000). Observer data collected off Oregon 986Land 1987 indicated that slope rockfish
were caught primarily in 134 - 282 fm (Rogers 1994he fishery targeting those rockfish used
bottom trawl gear utilizing rollers (roller gearjtiw3.5 inch codend mesh, reduced from the mesh
size used in the mid-1970’s. About five percenthd catch was discarded due to small size.
Nichol (1990) stated that fishermen were not hdmgsthe largest darkblotched rockfish in
1986-1987 because they were mainly fishing in thas 200 fm. Several changes occurred in
the 1990’s. Minimum codend mesh size was increfsad 3 to 4.5 inches through regulatory
changes in 1992 and 1995. Beginning in 1994, #iea§&es complex was divided into northern
and southern areas, for purposes of setting arspaaifications and trip limits. An assessment of
the major species in the Sebastes complex (Rogats¥®96) led to a species-specific Allowable
Biological Catch in 1997.

In recent years, managers have acted to reducsatble of darkblotched rockfish (Table 1). The
species was fully assessed in 2000 (Rogers etQf))28hd as a result of that assessment, was
declared overfished. Since that time, it has beanaged as part of a group of eight other slope
rockfishes, including Pacific ocean perch for theaa south of 400" and splitnose rockfish for
the area north of that boundary. In 2001, darkibled rockfish was given an individual
Optimum Yield (OY) (Methot and Rogers 2001). Howevandings of darkblotched rockfish
continue to be governed by trip limits establisliedthe Northern and Southern minor slope
rockfish complexes. Since September 2002, mandgers used Rockfish Conservation Areas
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(RCA’s) in addition to landings limits to controharkblotched rockfish fishing mortality. RCA'’s
are large closed areas intended to protect ovedisbckfish species. The boundaries of the
RCA'’s and landings limits outside them have vabgd/ear, gear type, and season. The seaward
boundary of the trawl RCA has ranged from 150 t6 #8, while the shoreward boundary has
ranged from 100 fm to the shore. Trawl gear thaised shoreward of the RCA is required to
have small footropes (<8” diameter), which incrsasiee risk of gear loss in rocky areas.
Reductions in landings limits for shelf rockfishespes have also reduced incentives to fish in
rocky areas shoreward of the RCA. Since 2005, \®ssing trawl gear shoreward of the RCA
north of 4010’ have also been required to use nets that agriEl to be more selective for
flatfish.

Management targets were exceeded from the timewleeg first implemented in 1997 through
2002 (Table 2). Landings goals were not met in742@01 and the assumed discard rate was
underestimated in 2002. The estimated darkblotctigchrd rate fell by roughly one-third from
2002 to 2003, with slighter decreases in 2004 a@b2Table 3). This trend is most likely
attributable to combined changes in trip limits déinel extent of closed areas. Although northern
slope rockfish trip limits did not increase fromQ20to 2003, the area between 100 and 200 fm
was closed throughout the year, with the shorewartthdary set no deeper than 50 fm during six
months in 2003. The RCA areas in 2003 appearadfeéatively change the distribution of the
catch. In 2002, distribution of the catch was &mio that in the survey catches. In 2003, most
of the landings and catch were from outside the@easa In 2004, trip limits were set 2-4 times
higher than in 2003 during January-September, imuotion with a seaward RCA boundary of
150 fm between May and September. This combinagiroduced a sharp increase in catch that
exceeded the ABC in 2004, but the larger retentibmwances yielded a discard rate similar to
that in the 2003 fishery. During 2005 and 200, ltmits were roughly twice as high as in 2003,
but unlike 2004, the area between 100 and 200 fsch@sed throughout the year. In both 2004
and 2005, the entire area shoreward of 250 fm Veged for the last three months of the year.

Research surveys have been undertaken to prowtery-independent information about the
abundance, distribution, and biological charadiessof darkblotched rockfish. A coast—wide
Shelf Survey of the rockfish resource was condutelP77 (Gunderson and Sample 1980) and
was repeated every three years (thus referred theaSTriennial” survey) through 2004. The
National Marine Fisheries Service (NMFS) coordidate cooperative research survey of the
Pacific ocean perch stocks off Washington and Qregih the Washington Department of
Fisheries (WDF) and the Oregon Department of FishWildlife (ODFW) in March-May 1979
(Wilkins and Golden 1983). This survey was repeated985. Two slope surveys have been
conducted on the West Coast in recent years. Tsig ¢ionducted by the research vessel Miller
Freeman, was discontinued after 2001. The second @ngoing cooperative survey conducted
by commercial fishing vessels, which started in888d expanded to cover the shelf beginning
in 2003.

2. Data

2.1. Removals and regulations

Darkblotched landings were estimated for the figlodf the West Coast of the continental United
States from 1928 through 2006 (Figure 2; Tableg. 4rbthis assessment estimates of landings
for 1928-1980 are unchanged from the previous asw®. For the period 1928-1962,

darkblotched landings were estimated by apportpriombined rockfish landings using the
earliest available species proportions in a givea.a Since the fleet fished shallower than 100 fm
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in years before 1945-1948, the available darkbkxgbroportions were reduced for those years.
Landings from 1963-1977 were mainly available ie titerature, but some estimation was
required. 1978-1980 landings were taken from Cal@od Tagart (1985). Landings from 1981-
2006 were extracted from PacFIN on June 14, 200fh awuxiliary data from Tagart (pers.
comm.) for 1981 and 1982, and from the At-Sea-Hakserver Program (Vanessa Tuttle, pers.
comm.) for 1991-2006. At-sea hake catch was aldomated for the years 1981-1990.
Darkblotched rockfish has been sorted since 20@Pfevious estimates were based on applying
port-sampling species ratios to mixed rockfish lagd.

Discards

The discard rate in 1986 was estimated using 1985-bbserved darkblotched rockfish catch
and discard in the Oregon and Washington bottowl tfesheries (Rogers 1993). Fishermen
attributed those discards to small sizes rathen thaanagement limits or other market
considerations (Rogers 1994). Five percent of 88511987 observed catch was discarded.

Data from another set of fishery observations cotetl during 1995-1998 off Oregon and
Washington were not used in this assessment. Du@me constraints, the observers only
recorded discarded catch for darkblotched rockfi8hthat time, darkblotched rockfish landings
were recorded in the logbooks and landings ticketgart of a mixed group of rockfish.

Annual discard rates for 2000 through 2002 weremgad using a combination of fish ticket,
species composition, logbook, and observer data ttat period. Fish ticket landed catch, as
adjusted by species composition sampling of robkiigarket categories, was used as the measure
of landed tonnage in each area. Area discardsadfbtbtched rockfish were estimated by
multiplying area- and depth-specific observed matal discarded darkblotched rockfish per
metric ton of target species by retained amounttauget species (derived from logbooks and
expanded to match area fish-ticket amounts). Dikaestimates for 2000 and 2001 were
computed using pooled observer data from Septerab@t through August 2004. For 2002
observer data from only that year were used. Discates for each year were calculated by
dividing the estimated discard by the sum of didgalus landed catch. The discard rates for
2003-2005 were calculated using the amounts ofnedlaand discarded darkblotched rockfish
reported by the observer program for those yeaabI€T3).

Fishery Length compositions

Fishery length compositions (Table 6; Figures 8+6j)e estimated from PacFIN for the years
1977-1978 and 1981-2006. Fishery length compositieere not taken from the previous
assessment for the years 1979-1980 as those cdmpsdooked substantially different from the
ones derived from PacFIN for adjoining years, dratdfore did not appear to be consistent with
the rest of the data.

Fishery length compositions were constructed udkidS data retrieved from PacFIN on

5/31/2007. Length, age and sex data were acquirdekedrip level, and then aggregated to the
state level as was done in the 2005 assessmentedebr trip, the length composition of the
sampled individuals was scaled up to representlehgth composition of the trip landings

through use of an expansion factor. In this assessrithe expansion factor was calculated as:

Expansion Factor = (WJa/WT33mp|ea°‘9 ,
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with total weight divided by sample weight being tbquivalent of total estimated number over
sampled number. The exponent 0.9 was used rather ¢hpping the expansion factor at a
specific value (such as 500), in acknowledgmenthef reduced information that occurs with any
expansion to the trip level. In practice this restlithe largest expansion factor from 739 to 382,
which is less than the cap of 500 that is frequyeagiplied. The initial effective N value (input N)
for each state was calculated via Stewart's Metflad Stewart, pers. Comm.), which for
fisheries is:

Neffective= Ntrips+0-138Nish |f Nfish/Ntrips <44

Neffectivez 7-O6Nrips if Nsh/NtripSE 44

Ideally the relative effective sample size for eatdte would be equal to the relative landings for
each state. In order to account for lack of prapoal sampling in each state, the effective N for
each state was down weighted using the geometr@amrokthe product of the ratio of individual
state landings to total (3 State) landings anddltie of individual state effective N to the sum of
the effective Ns for all 3 states as follows:

W = Land, | EffN
° Land, )\ EffN;
where Land represents landings, indexes the stated, represents total or sum of individual

states, an@ffN is initial effective sample size (input N). Thésgwere used as weighting factors
in summing the normalized length compositibasf the states before renormalizing:

WL,
I:T — s

>w
s=1

Total input N was calculated by summing the indiabstate estimated initial effective N values
and then multiplying this sum by a down weightiagtbr equal to the sum of thg (which is
always< 1) (Table 7A). This was done in order to down vithe input N in cases where
sampling was unbalanced. This down weighting faletsr varied between 0.49 and 0.98, and has
been above 0.9 in all years since 1995.

The length composition of discarded darkblotcheckfish in 1986 was estimated using data
from observed groundfish trawls in that year (Reg2005). The length compositions of discards
in more recent years (2002-2006) were calculatdat wibserver data from boats using bottom
trawl gear. Individual lengths were scaled up tsgraight expansion factor to the total discard for
each observed tow. Due to significant missing s&ta écross the full range of length bins, all
discard length-, age- and conditional age-at-lengthpositions were developed as combined-sex
length compositions (Figures 7-8). Input N values fliscard length compositions were
calculated via Stewart’s Method (Table 7B).

Fishery conditional age-at-length compositions
Conditional age-at-length compositions were cor$#d from age and length data available from

PacFIN for the years 2003-2006. These years werd because all of the ages in PacFIN for
those years were from otoliths aged between 20042807, a period in which ageing methods
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have been invariant, with three agers doing althef ageing. Double read analysis indicates
minimal or no bias between agers and relativelydgo@cision. In constructing conditional age-

at-length compositions, instead of expanding sasnpfe to trips, as with the length data, each
age-at-length data point was considered independlentthe purposes of creating each

composition, although total input N (across allgémbins) was still based on Stewart’s method as
described above. This total input N was spread gntloa length bins according to the number of
fish contributing to data in that bin.

Since rockfish grow significantly in a single yeard fishing occurs throughout the year, length
bins were pooled according to estimated growthetwrh age. The bins were 0-10 cm, 11-15 cm,
16-20 cm, 21-24 cm, 25-27 cm, and 28-30 cm, with tentimeter bins for length from 31 cm to
50 cm, and a plus group at 51 cm and above.

2003 was the only year with ages available fronthakte states, and differences by data sources
were noted. However, the majority of darkblotcheckfish landings (~70-80%) have been made
in Oregon in recent years, and therefore the taat age data from Oregon have dominated in
recent years is appropriate.

A number of new ages (from otoliths read in 2008 2607) were available from the cooperative
ageing lab for fish caught in the California fishéetween 1986 and 1998. These data were not
available in PacFIN, as the ager and date-agedntiwere empty for age data from California
for those years. Although these data were limitedCalifornia, they are the only age data
available from those years. Rather than use allydas, including those with relatively few
samples, only data from the years 1991 and 1998, avbund 350 new ages apiece (Table 8),
were used in the assessment. The remaining yedrédiathat many new ages or fewer. The
compositions (e.g. Figures 9-10 (2006)) and inpude sizes (Table 8) were developed by the
same method as described above for the PacFIN data.

2.2. Surveys

NMFS Cruises

The results from four fishery-independent survagsused in this assessment:

The NWFS Triennial Shelf Survey that was conduetegty third year from 1980-2004
The AFSC Slope Survey for the years 1997 and 1983-2

The NWFSC Slope Survey for the years 1999-2006.
The shelf portion of the NWFSC survey for the yey83-2006.

pwpdPE

Neither the 1977 Triennial Shelf Survey, due tocssns about the first year of the survey’s
implementation, nor the AFSC Slope Survey “supargé consisting of combined data from

multiple years of partial coastal coverage, wemdusa this assessment. The “POP” survey from
1979 and 1985 was not used as selectivity likelgngled between the two years which used
separate methods, and the previous solution obrmig the AFSC Slope Survey was unlikely to

produce realistic selectivities for the POP survElye two years of data were also relatively
insignificant given all the other data available.

Indices
Indices of abundance were derived from each ohbwve surveys and years using a generalized

linear mixed model (GLMM) for each survey. (Helsgral., 2004; Table 9). The GLMM models
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occurrence of darkblotched rockfish in a surveyl lemua binomial process and the size of the
non-zero catches with a lognormal model. Coeffient variation (CVs) about the indices were
produced from the GLMM as well. In the last asses#nthe GLMM approach was used for the
NWFSC and AFSC slope surveys but not for the Ti@n8urvey (or the POP Survey). In this

assessment, the GLMM approach was used for alldonreys, utilizing two latitudinal strata, the

combined U.S. Vancouver and Columbia INPFC aread tlke combined Eureka and Monterey
INPFC areas. While darkblotched rockfish are oagwly seen in the Conception INPFC area,
the numbers there are negligible compared to thatker north. Depth ranges were limited to

those which were covered in all years of each surker three of the four surveys two depth
strata were used. For both slope surveys, degitasif 100-164 fm (183-300 m) and 164-310 fm
(300-567 m) were used. For the Triennial Survepthistrata of 30-100 fm (55-183 m) and 100-
200 fm (183-366 m) were used. Since the shelf pof the NWFSC Survey covers only depths
from 30-100 fm (55-183 m), this survey was modelsthg a single depth stratum.

Length compositions

Length compositions (Table 6) were derived for eswtvey, except for the 1999 NWFSC Slope
Survey, for which length data were not availablel @me 2004 Triennial Survey where age
compositions, instead of length compositions, wesed (Figures 11-26).

Length, age, and sex data were acquired at théeteml; and then aggregated within INPFC areas
and depth strata. For each trip, the length contiposef the sampled individuals was scaled up to
represent the length composition of the trip lagdithrough use of an expansion factor. In this
assessment, the expansion factor was calculated as:

Expansion Factor = (Wga/WT sampied

with total weight divided by sample weight being tbquivalent of total estimated number over
sampled number. No down weighting exponent was, sethe survey data are taken at the tow
level rather than the trip level. The initial effiee N (input N) was calculated via Stewart’s
Method (lan Stewart, pers. Comm.), which for susvisy

Neffective: Ntrips+0-0707Nsh |f Nfish/Ntrips <55
Neffective= 4-89Nrips |f I\I‘s,h/Ntrips.Z 55

where Ngy, is the total number of fish sampled across gikt(irable 7C).
Age compositions

The 2004 Triennial Survey age composition is inetilith this assessment as derived in the 2005
assessment (figures 27-28).

Conditional-age-at length compositions

Conditional age-at-length compositions were corstiai from age and length data using the same
methods as for survey length compositions. Thesepositions were constructed for the 2001
AFSC Slope Survey and the 2003-2006 NWFSC SlopeSiadf Surveys (e.g. Figures 29-32)
(2006). These years and surveys were used bedho$¢he ages in PacFIN for those years were
from otoliths aged between 2004 and 2007, a peiiogdvhich ageing methods have been
invariant, with three agers doing all of the ageibguble read analysis indicates minimal or no
bias between agers and relatively good precisiatalTinput N for each year was based on
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Stewart’'s method as described above (Table 8). tbtds input N was spread among the length
bins according to the number of fish contributioglata in that bin.

A summary of data sources and years included ildélse model is given in Table 10.
2.3. Biology and life history
Natural mortality

In the 2000 and 2003 assessments, M = 0.05 wasteélbased on fit to the data (Rogers et al.
2000). Lenarz (1993) suggested a range of natooahlity estimates (0.025-0.05) based on a
maximum age range of 60-105 years, using Hoenigtad. In 2005, indirect estimates of M
for darkblotched rockfish from Gunderson et al.020were considered in selecting a value for
M. Gunderson estimated M based on a meta-analysisearelationship of the Gonadosomatic
Index or GSI (ovary weight/somatic body weight)hid method produced a value of M = 0.107
for darkblotched rockfish with a 95% confidencesiml of 0.07-0.14. The 2005 assessment used
0.07 based on balancing the estimates using GSHardig's method.

However, the correct interval to use when condgctmeta-analyses and predicting an
unobserved point is a prediction interval, not afictence interval. The prediction interval for
both Hoenig's method and the GSI method are gaitgel ((0.005 - 0.375) for Hoenig’'s (using
log-log regression), and either (-0.186 - 0.323)tansformed) or (0.062-0.205) (log-log) for
Gunderson’s method). In addition, the values ohloaximum age and GSI for darkblotched are
towards the edge of the data used in constructieg nbeta-analyses, so assuming a linear
relationship in either space is somewhat suspdwrefore it is hard to define what the correct
prediction interval is for either method. Howewvelbservation error in the data used in the meta-
analysis can cause prediction intervals to be tioevand therefore the situation may not be quite
as dire. In any case, M continues to be a verycditfparameter to pin down. In this assessment,
M was not changed from the value used in the estssment. In so far as this value does balance
the point estimates well, there is support for gghis value. A profile over M was conducted as
part of the sensitivity analysis.

Sex ratio, maturation and fecundity
In this assessment, the sex ratio at birth is asduto be 1:1. Maturity-at-length for

females was based on the work of Nichol (1990) wi@Bo maturity occurring at 34.5 cm
(Figure 33):

1
Puva =

- g(-06449.+222)

Fecundity-at-weight was derived by converting Nitho1990) fecundity-at-length
equation (Figure 34) using his length-weight relaship:

Eggs = 14,5800 +1325000/2,

where W = weight in kg.
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Length-weight relationship

The length-weight relationship was estimated by &9d2005) using available survey
data. Sexes were combined because means didffestglibstantially. The equation was fit to
mean weight at length from 6374 fish measured istMZ®ast surveys:

W = 0.000021 %142

where W is weight (kg) and L is fork length (cmhig equation differs slightly from Nichol's
(1990) equation, but this difference in the weilgmgth relationship results in quite minimal
changes to the resultant weight and fecundity-atesgimates.

Length at age

Length at age was estimated within the assessmed¢lnNo latitudinal or temporal changes in
length at age were assumed, although male and degralwth rate and L were estimated
separately. The CV of length at age was also estoimand allowed to change linearly with mean
length at age (Figure 35).

Ageing error

Aging error was derived using the 2005 double reafdstoliths by ager 1, and double reads
between agers 4 and 5, who are the current readedarkblotched rockfish otoliths. The
standard deviation in age given the initial ages(fieading) for ages 2-75 was estimated using a
linear relationship:

SD .4 =0.138+.07 * initial age (actual std used for agss than 10)

Actual estimated SDs were used for ages 2-9 bedhagewnere based on a large number of fish
and varied slightly from the values predicted by talationship. The standard deviation for ages
0 and 1 were assumed to be one-third and two thirtisat for age 2.

2.4 Changesin data from the 2005 assessment

Changes in data for this assessment included upbdatedings data for 1980-2004 (minor
changes) and new 2005 and 2006 landings data; egh@®03 and 2004 discard rate estimates,
and a new 2005 discard rate estimate; new 2002008 NWFSC Slope Survey data; addition of
the 2003-2006 NWFSC Shelf Survey data; and new GL&4kimates for all surveys. Conditional
age-at-length data are used for the first timehia aissessment from the fishery for 1991, 1998
and 2003-2006; from observer data for 2004 and 200065 the AFSC Slope Survey for 2001,
and from both the shelf and slope portions of théR$C Survey for 2003-2006.

Data from the two years of the POP Survey are ngdoused in this assessment. Mean weight

data from the discard fishery and mean size-atdadg are no longer used as the conditional-age
at-length data encompasses the same data souctpsoaide similar information.
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3. Assessment model
3.1 History of Modeling approaches

There have been six previous assessments of deohkbtbrockfish off of the U. S. West Coast
(Lenarz 1993, Rogers et al. 1996, Rogers et al0,20@thot and Rogers 2001, Rogers 2003 and
Rogers 2005). These assessments began with lifhisased analyses of sustainable catch rates
and have progressed to statistical age-based mgdelihe first full assessment of the
darkblotched rockfish stock was conducted in 2008at assessment was updated twice in 2001
and 2003. This current assessment representsittidith assessment for this species.

Lenarz (1993) reviewed the available life-histonddishery information on the species. Based
on Hoenig's (1983) method and a maximum age of@®ykars, the rate of natural mortality was
estimated to be between 0.025 and 0.05. From thalses, the target fishing mortality rate
(Fss09 Was estimated to be between 0.04 and 0.06, andvrfishing level (ko) Was estimated
to be between 0.07 and 0.11. ABC was not estimafddof the length frequency data available
at that time indicated that average size had dsedefrom 1983 to 1993 which was consistent
with estimated fishing impacts.

Rogers et al. (1996) considered 13 commerciallyeirtgmt rockfish species using an F = M
approach, modified in an attempt to derive ABC'segi the target fishing mortality okd, The
AFSC Shelf Survey biomass index was averaged i380-1995 for several species, and a proxy
adjustment factor was developed based on the ABGrs available stock assessments for West
Coast rockfish and the particulars of each speé€iesdarkblotched rockfish the proxy was 0.8.
The ABC was determined assuming natural mortaditg of 0.05. Darkblotched rockfish was the
only species that was also assessed using a sistpdik synthesis model (Methot 1990),
primarily to confirm the F = M approach. That twex model covered the period from 1980-
1995, and included two indices: the Triennial Sigfvey and a Pacific ocean perch bycatch
effort index, as well as length and age compositiata from the survey and fishery. The model
was structured to have northern and southern fesheand the population was assumed to be in
equilibrium in 1979, with a previous equilibriumtch of 300 mt. The model produced estimates
of age-one recruitment for 1980-1993, dome-shaptatsvity for the Shelf Survey and southern
fishery asymptotic selectivity for the northernhigsy and bycatch index with catchability for the
Shelf Survey fixed at 1.0. Thesdy, fishing mortality rate was estimated to be 0.04 ttee
northern fishery and 0.02 for the southern fishery.

Rogers et al. 2000 expanded the 1996 model to ¢eothe first full assessment of the
darkblotched rockfish stock. The model covered geeiod from 1963 to 1999, with an
equilibrium catch of 200 mt. Five abundance indigvere used: the AFSC Slope Survey, POP
Survey (Wilkins and Golden 1983) and a commerca@att fishery logbook CPUE index (Ralston
1999) were added to the AFSC shelf and POP bydattibes used in the 1996 assessment.
Length composition data included all years of tlope, shelf, and POP surveys. A single fishery
was assumed and discard was included only in atisegsun, because it complicated the model
without substantially changing the results. Figts®lectivity was assumed to be asymptotic, but
survey selectivity was allowed to be dome-shapédje-one recruitments were estimated for
1963-1998, with the 1999 recruitment fixed at asuased value.

Two models were presented in the 2000 assessme3iTAd team model and a STAR panel

model. Both models had similar results, but tleagsumptions were quite different. The STAT
model included subjective weights on the log-likebbd components and informative prior
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distributions on some of the fitted parameters asdumed a Beverton-Holt type stock-
recruitment relationship. The STAR panel modeluas=d all weights on the likelihood
components were either 1 or 0, assumed no priowladge about the fitted parameters, and
placed no bounds on the estimated recruitments. [dgbook and bycatch indices were
considered less reliable than the other indiced,the STAT model considered the Shelf Survey
more reliable than the slope or POP surveys. Th&TSTiodel estimated similarly dome-shaped
selectivities for all three surveys. The steeprpesameter prior had a mean = 0.8, with CV of
0.1, and the estimated value was 0.83.

Uncertainty in the 2000 assessment was expresdaditiough choice of the two models and
through assumptions regarding the amount of foremch of darkblotched rockfish relative to
that estimated for Pacific ocean perch. The tafigaing mortality (ko), was about 0.032,
regardless of model or foreign catch assumptionveristhe range of foreign catch, spawning
depletion in 1999 was estimated to be between &t70.28 in the STAT model, and 0.13 and
0.26 in the STAR model. The projected ABC yieldsraged over the years 2000-2002 ranged
from 272 mt to 330 mt, given uncertainty in both thodel and the amount of foreign catch.

In the 2001 update selectivities and survey cattitieb were fixed at the values estimated in the
2000 assessment. Only the age-one recruitments weestimated, with 2000 and 2001
recruitments fixed at an assumed level. The fishimgtality rate at ko, was estimated to be

0.032, the spawning depletion at the beginningd®22was 14%, and the 2002 ABC was 187 mt.

The 2003 assessment was a comprehensive updatee c2000 assessment: the data were
extended though 2002 and all the fitted parametere estimated, but the model structure and
values assumed for fixed parameters were not camdgwly available age compositions were
not included in the model because they were nofpetitnle with the growth curve and the aging
error parameters that were fixed in the 2000 mod8ke the data section in this document for
more information). Management-related discard added to the 2001 and 2002 landings, using
rates assumed by the Pacific Fishery Managemenhdllo(l6% in 2001 and 20% in 2002.
Revised foreign catch estimates for 1966-1976 weken from Rogers (2003). The estimated
fishing mortality rate at 45, was 0.032, the spawning depletion was 11% in 286d,the 2004
ABC was 240 mt.

The 2005 assessment (Rogers, 2005) used StockeSisith(SS2 v1.) and a Beverton-Holt stock
recruitment relationship was assumed. The landiigery was extended back to 1928, with the
1927 population assumed to be in unfished equilibri The AFSC slope and POP surveys were
assumed to have the same length selectivity inrdadee able to include length data from the
AFSC Slope Survey for 1985. Only age compositioased upon ages read in 2004 were
included in the model due to the difficulty of agesignment of darkblotched rockfish and the
variability in ages by readers over time. Discaatiadfor 1986 and 2000-2004 were added and
discard rates and retention curves were estimaiddnwthe model. The AFSC Slope Survey
indices were re-estimated using a GLM model, ardNWFSC Slope Survey index (1999-2004)
and length compositions (2000-2004) were addech¢ontodel. Also, elements of the growth
curve were estimated within the assessment modlebf Ahese features are carried forward into
the current assessment model, except that the R@R\Sis no longer used and age and
conditional age-at-length data are based uponesging conducted during the years 2004-2007.
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3.2 Current Mode
Modél

This assessment uses SS2 version 2.00 f , releégsed Richard Methot on June 20, 2007. The
parameters, both those that were estimated and thaswere fixed, for the base model are given
in Table 11.

Length and age bins

The length frequency bins were the same as in @& Aassessment. The first bin contained all
fish less than 7 cm, followed 1 cm length bins @82 cm, and then 2 cm bins from 33-34 cm to
49-50 cm, and a maximum bin of all fistb1cm in length.

As there are relatively few old fish in recent ynand fishery data, the number of age bins was
reduced in this assessment, with single year boma D to 29 and a plus group at 30 years of age
and older. This is a reduction from the previoussgroup at 44 years of age. However, given the
uncertainty in the ageing seen both in double reaukin bomb-radiocarbon validation work
using darkblotched rockfish with estimated ageth@30s and 40s (Figure 36), it is unlikely that
substantial information has been lost.

Growth

Growth parameters were estimated within the madeluding the size at age 1.7, the size at age
29, the von Bertalanffy growth rate parameter (K3l ghe CV of length at age 1.7. Exponential

offsets were also estimated for the CV at age @9mfale size at age 29 and for von Bertalanffy
K. Table 12 gives the estimates of these valueshircurrent model and those arrived at in the
previous two assessments.

Recruitment, stock-recruitment steepness and natural mortality

R is estimated in the model, along with recruitmgeniations from 1975 through 2005, with

= 0.8. Natural mortality is set at 0.07 which ig tralue used in the 2005 assessment and which
balances the estimates from various meta-analyiges.model is able to estimate both natural
mortality (M) and stock recruitment steepness (f{dependently or together. However, some
caution should be exercised in accepting theseesalespecially that for steepness. In the
previous assessment, steepness was estimated tebé was set in the final model at 0.95. The
current assessment estimates h to be 0.35 wherhlaid M are estimated within the model (M
estimated at 0.098) and 0.595 when M is set at. @& latter steepness value is within the
range of steepness estimated (0.55-0.65) in th&,2P005 and 2007 assessments of Pacific
ocean, which is a related species. In the base Intbdeefore, h is set at 0.6 and M at 0.07. There
is one extra caveat in dealing with steepnessismtlodel, in that the spawning output is assumed
to be quadratic function of individual female wdiglor biomass), so the interpretation of
steepness is somewhat different than in other sismegs which assume a linear function.

Selectivity and Retention
In initial runs, all 6 parameters of the doublemal selectivity function were estimated for the

fishery and each survey, along with the inflectipoint and slope of the logistic retention
function. Various blocking schemes on fishery sildg were tested in an effort to account for
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changes in depth of fishing and codend mesh simsveMer, these blocks resulted either in
unrealistic selectivity patterns, due to the spagse or vagaries of the data, or almost no change
at all. Therefore a single selectivity pattern veasumed for all years of the fishery. Retention
was blocked to reflect changes in recent years.|@ingth at the inflection point was allowed to
change in 2000 and the asymptotic retention wasvalll to change in both 2000 and 2003.

Although fishery selectivity was initially allowetb be domed shaped, in practice it was
asymptotic in these initial runs. Similarly, the NAB/C Slope Survey was essentially asymptotic,
with only the last length showing a drop in selatfi However under certain combinations of h
and M, fishery selectivity was estimated to be cesbly domed shape whereas the NWFSC
Slope Survey remains asymptotic except for thelastWhile a hypothesis could be constructed
to explain a pattern such as this, it seems contuéive that the survey would be less domed
shape than the fishery. To avoid this issue, iri@dl runs for both the fishery and the NWFSC
Slope Survey selectivities were forced to be asgtiptwhile the others are allowed to be domed
shaped (Figures 37-42). The pattern of retenti@mghd in recent years due to regulations (Table
1; Figure 38). Modeled and observed discards arersin Figures 43-45.

Weighting

Iterative re-weighting was applied to the base moaled the sensitivities used the same final
weights as the base model. Length, age, and conditiage-at-length composition data were
downweighted when necessary but not upweighted.rébmiitment deviation RMSE was close
to the input value (0.77 vs. 0.8) and was not rgthteid. Similarly, since the RMSE for each of
the surveys was no more than 1.13 times the inpufNOVFSC slope), and in two cases far less
than the input CV (AFSC slope and NWFSC shelf -hhaith only 4 points), these were not
reweighted either.

Likelihood contributions

The objective function, which was minimized to obtdhe point estimates of the model
parameters, included contributions by the datavésubiomass indices, fishery and survey length,
age and conditional age-at-length composition datadl well as priors (essentially non-
informative except for the prior on h in sensityviuns which is that provided by Dorn’s recent
meta-analysis).

4. Reaults
4.1. Reference model results

Figures 46-50 show the time trajectories of theineges of summary biomass, fishery

exploitation rate, recruitment, and depletion iawping output (see Tables 13-14 as well). The
fit to the stock-recruitment relationship (Figur®) 4ndicates a substantial amount of variability.

The exploitation rate first peaked at around 9-1B8%966-1968 due to fishing by foreign fleets.

The maximum exploitation rate of around 15% waaia¢td in both 1987 and 1998, averaging
around 11% in the intervening years. The fishingtaliy rate has been less than 3% over the
past 5 years, and less than 1.3 % in 2005 and Zogéres 51 and 52 provide a comparison of
the time trajectories of spawning biomass, deptetind summary (1+) biomass for the current
and the 2005 assessments.
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The fits of the base model to the various indices summarized in Figures 53-54 (survey
biomass indices), and Figures 3-8 and 11-28 (coitiposdata). The estimated growth
parameters are given in Table 12.

While many other specifications have similar oveligklihoods, the base model appears to fit
the overall pattern of the Triennial Survey indéig(re 53) better and that of the NWFSC Slope
Survey indices as well as those other specificatidimis does not necessarily show up in the
likelihoods, as the issue is the strength of pastef residuals in fits to the two long time series
Both of these series have anomalous low 2001 iediegures 53 and 54).

The major quantities and likelihoods from the assest are given in Table 15. Values for the
original, pre-reweighting run is given there aslW@lorewt”).

4.2. Retrospective analysis

Retrospective analyses were conducted as if tlessis@nt were carried out in the years from
2002 to 2006. (without the last 1-5 years of datgtimates (or projections) of depletion in 2007
from these analyses range from 13.7% to 29.2% I€THE). No consistent retrospective pattern
was seen (Figure 55).

4.3 Sensitivity Analysis and profiles
One strict sensitivity run was done for the finaldrl (Table 15):

1) “Fec=WT" Fecundity is set to female spawner biosnas is done in most West Coast
groundfish assessments.

A number of profiles over natural mortality andegigess were performed as well (Tables 16-19):

1) h=0.3,0.4, 0.5, 0.7, 0.8 and 0.95 (this lagh&)05 model).

2) M =0.04, 0.05, 0.06, 0.08, 0.09, 0.10.

3) h estimated within the model (using Dorn’s prior $teepness).

4) h and M both estimated within the model (using Doprior).

5) hfixed at 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9; Mraated.

6) M fixed at 0.04, 0.05, 0.06, 0.08, 0.09, 0.10; tinegted (using Dorn’s prior).

The results from profiling over h with M estimatedover M with h estimated, and
estimating both h and M, indicate that the liketidsurface is relatively flat and that a
variety of combinations of steepness and naturatatity fit the data relatively well. The
profiles show the conflict between the Trienniah&y, which favors somewhat lower
values for M or h (i.e. productivity) and the re$the likelihood, which favors somewhat
higher M or h.

5. STAR pand summary

Several requests were made during the STAR paulgl 16-20) to check the input data or model,
to make changes to the data or model, and to cosdusitivity analyses
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Checks:

Cow

K
L
M.
N
Q

Compare absolute scale and trends of GLMM andswept biomass indices. The
GLMM indices had similar trends but were at differecales than the area swept indices.
However, differences in scale are absorbed intaétehability parameters.

Compare GLMM indices. They had consistent trends.

Compare number of trips/hauls, number of fish, iapdt Ns.

Compare input and output effective Ns for lasttien. This showed adequate tuning for
length frequencies.

Tabulate the standard deviation of standardizeduats for each time series. These
showed adequate tuning.

Compare age data across states. These did notcsimbrary trends, so any issues with
unbalanced and changing sampling over time wouldyremtly affect the assessment.
Perform likelihood profiles over RO. This showednsotension between data sets, and
also that the use of continuous F rather than Baoglation for F resulted in estimating
the catch (request J).

. Conduct sensitivity runs acrossto see if starting point matters. For the ran@et®.1.0,

output regresses towards 0.8. for input of 1.5aags to 1.7. Appears to be stable within
a reasonable range of

Sensitivity with no fishery conditional age-at-léhglata. This resulted in a much lower
depletion level in 2007 (13% vs. 23%).

See G.

See (2) below.

see D.

see E,F.

J

. Recalculate input N values for conditional ageesigth data (see 3. below).
. Plot raw catches within strata for Triennial\8&yrto compare spatial distribution across
years. Data was very noisy but no clear patteindwate shift in population.

Requested Changes:

1.

Use Pope’s equation for F, rather than continuoushis changed the likelihoods a little
bit, but not the overall result. (Request J. above)

2. Use expanded length bins for fishery conditiona-atjlength data. Instead of using 1-
cm bins for fish through 32 cm, used 5 cm down tori2bins to account for growth
throughout the year. (request K. above)

3. Use effective N from Stewart’s formula for entit@ngposition for a single year and fleet
for conditional age-at-length data, and rescalebmrrof fish in each length bin to get
input N’s for each length bin. This avoids counteagh trip again in each length bin.

4. Use Dorn’s prior for h to find steepness for thpeaes. The STAR panel preferred to use
the median value of the prior (h = 0.5) while | sado have the model calculate
steepness using the prior (h = 0.6) (see Tablern@dmparison).

Sensitivities:

O. Run four sensitivities with high and low h and Mske range of uncertainty. The
resulting range of depletion was 4% to 50%.

P. Do retrospective analysis to look for retrospecpuagterns. None were found.
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6. Futureresearch
Future research needs include:

» Athorough review of species composition in histakirockfish landings and a tabulation
of estimated landings by species to be used irsasmnts.

* Investigation into the best available methods aatd &r constructing and using
conditional age at length compositions from dakamneacross space and time within
years.

* Athorough investigation of historical darkblotcheakfish mortality in the shrimp
fishery.

* Mapping of “trawlable” and “untrawlable” habitat@ionstruction of a prior on survey
g.
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Table 1. Recent management regulations affectinigotiziched rockfish landings.

Area Year

N of 40° 10’ 2000

2001

2002

2003

2004

2005

2006

S of 40° 10’ 2000

2001

40° 10’ to 36° 2002

40 °10' to 38° 2003

2004

2005

2006

Period

Jan-June
Jul-Oct
Nov-Dec

Jan-Jun
Jul-Octl
Oct2-Dec

Jan-Aug
Sep
Oct

Nov-Dec

Jan-Dec

Jan-Apr
May-Sep
Oct
Nov-Dec

Jan-Feb
Mar-Oct
Nov-Dec

Jan-Feb
Mar-Oct
Nov-Dec

Jan-Jun
Jul-Aug
Sep-Dec

Jan-Jun
Jul-Dec

Jan-Apr
May-Aug

Sep

Oct
Nov-Dec

Jan-Dec

Jan-Apr
May-Sep
Oct
Nov-Dec

Jan-Feb
Mar-Oct
Nov-Dec

Jan-Feb
Mar-Oct
Nov-Dec

Bimonthly
Landings (lbs)

3000
5000
3000

1500
2000
0

1800
600
600
1800

1800

4000
8000
8000
1800

4000
4000
4000

4000
4000
4000

3000
7000
20000

14000
25000

50000
5000
600
600
1800

1800

7000
50000
50000
10000

4000
4000
4000

4000

4000
4000

28

RCA Depth (fm)

min max
0 250
100 250
100 250
0-100 200-250
60-75 200
60-75 150
0 250
0 250
75 200
100 200
75 200
75 200
100 200
75 200
0 250
0-60 200-250
75 150
75-100 150
75 150
0 200
75 200
100 200
75 200
75 200
100 200
75 200

Small footrope required

for shelf rodkfis
for shelf rockfish
for shelf rockfish

for shelf rockfish
for shelf rockfish
for shelf rockfish

shoreward of RCA
shoreward of RCA

shoreward of RCA

shoreward of RCA
shoreward of RCA
shoreward of RCA
shoreward of RCA

shoreward of RCA
shoreward of RCA
shoreward of RCA

shoreward of RCA
shoreward of RCA
shoreward of RCA

share of RCA

shoreward of RCA
shoreward of RCA
shoreward of RCA
shoreward of RCA

shoreward of RCA
shoreward of RCA
shoreward of RCA

shoreward of RCA
shoreward of RCA
shoreward of RCA



Table 2. Management performance (Bold indicatesfisteng).

Year 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
302-
ABC 256 256 256 256 349 187 205 240 269 294
0)% 130 168 172 240 269 200
Landings(mt) 824 944 362 262 173 113 80 189 105 11
Modeled
Discards(mt) 36 63 31 168 110 71 29 65 34 36
Estimated
Catch (mt) 860 1007 393 430 283 184 109 254 139 149

Table 3. Input discard rates used in the assessment

Year Discard Ccv
%
1986 5 0.3
2000 32 0.2
2001 41 0.2
2002 47 0.1
2003 33 0.1
2004 21 0.1
2005 24 0.1
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Table 4. Estimates of darkblotched rockfish lagdifrom 1928-1977 for domestic and
foreign fleets (Rogers 2005).

Year California  Oregon Washington Foreign Total
1928 1 0 0 1
1929 2 0 0 3
1930 2 0 0 3
1931 1 0 0 1
1932 1 0 0 1
1933 1 0 0 1
1934 1 0 0 2
1935 2 0 0 2
1936 2 0 0 2
1937 1 1 0 2
1938 5 1 0 5
1939 7 0 0 7
1940 5 2 0 8
1941 4 5 0 9
1942 2 7 0 10
1943 12 26 0 39
1944 48 43 0 91
1945 101 133 2 236
1946 76 83 1 160
1947 48 52 1 100
1948 122 35 3 160
1949 98 72 1 171
1950 119 80 2 201
1951 158 101 2 261
1952 86 107 2 195
1953 106 86 2 194
1954 99 100 2 201
1955 95 100 2 197
1956 102 136 7 244
1957 130 135 4 269
1958 126 114 6 246
1959 108 130 5 243
1960 100 151 7 258
1961 53 142 8 203
1962 55 213 7 276
1963 107 208 8 323
1964 50 150 8 208
1965 67 340 8 415
1966 55 259 8 3807 4129
1967 45 242 8 2706 3001
1968 55 7 8 2288 2358
1969 65 27 11 153 256
1970 77 33 6 149 265
1971 91 63 9 278 441
1972 111 107 3 374 595
1973 1 58 9 768 836
1974 253 110 24 346 733
1975 66 99 109 293 567
1976 136 248 72 118 574
1977 120 98 45 263

30



Table 5. Estimated landings for 1978-2006. Staleesafrom PacFIN (extracted Junel4,
2007) except for 1978-1980 California from CalCang 1978-1982 Oregon and 1978-
1980 Washington from Tagart (1985 and pers. comit-pea Hake “landings”
(including discards) from Vanessa Tuttle, At-Se&&i@bserver Program (pers. comm.)
for 1991-2006, and extended back to 1981 usingi@eatimator from years with data.

Year California  Oregon Washington  Other At Sea Hake Total
1978 78 163 189 0 - 410
1979 159 752 81 0 - 992
1980 164 244 98 0 - 557
1981 522 352 37 0 46 957
1982 170 920 24 0 3 1116
1983 510 407 22 0 0 940
1984 596 585 82 0 11 1274
1985 802 838 111 0 36 1787
1986 417 623 215 0 10 1265
1987 1647 686 68 0 19 2420
1988 750 789 108 0 8 1655
1989 441 737 91 0 6 1275
1990 870 764 16 0 0 1651
1991 333 776 54 0 45 1208
1992 187 451 20 0 29 687
1993 285 892 9 0 8 1194
1994 292 549 9 0 15 864
1995 367 339 28 0 49 783
1996 408 296 19 0 6 730
1997 452 346 22 0 4 824
1998 498 413 20 0 14 944
1999 113 228 10 0 11 362
2000 114 132 9 0 8 262
2001 87 66 8 0 12 173
2002 51 52 7 0 3 113
2003 12 62 2 0 4 80
2004 39 136 7 0 7 189
2005 18 68 1 7 11 105
2006 24 72 2 5 11 113
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Table 6. Percentage of annual fishery and surveyttesamples in each length bin.

Year Fleet Sex 6 7 8 9 10 11 13 14 15 16 17 19 20 21 22 23 24
1977Fish F 00 00 00 00 00 0. 0.0 00 00 00 00 00 0.0 00 00 00 07 00 23
M 00 00 0O OO OO OO OO OO OO OO OO OO OO OO 0O 00O 03 03 13
1978 Fish F 00 00 00 00O 00O 0O 0O 0O 0O 0O 0O 0O 00O 00O 00 00 00 00 0.0
M 00 00 0O 00O OO 0O 00O OO 0O 0O OO OO 0O OO 0O 00O 00 00 0.0
1981Fish F 00 00 0O 0O 0O 0O 0O 00O OO 00O 00O OO 0O 0O OO 00 00 0.0 00
M 00 00 0O 00 OO 0O 00O OO 0O 0O OO OO 0O OO 0O 00O 00 00 0.0
1982Fish F 00 00 0O 0O 0O 0O 0O 00O OO 0O 00O OO 0O 0O OO 00O 00 0.0 00
M 00 00 0O 00O OO 0O 00O OO 0O 0O OO OO 0O OO 00O 00 00 02 00
1983Fish F 00 00 0O 0O 0O OO 0O 00O OO 00O 00O OO 0O 0O OO 00O 00 0.0 02
M 00 00 0O OO OO OO OO OO OO OO OO OO 0O OO 0O 00 00 00 01
1984 Fish F 00 00 00 00O 00O 0O 0O 0O OO 0O 0O 0O 00O 00O 00 00 00 00 0.0
M 00 00 0O OO OO OO OO OO OO OO OO OO OO OO 0O 00O 00 00 02
1985Fish F 00 00 00 00O 0O 0O 0O 0O OO 0O 0O OO 00O 00O 00 00 00 00 01
M 00 00 0O 0O OO OO OO OO OO OO OO OO 0O 0O 0O 00 00 00 00
1986 Fish F 00 00 0O 0O 0O 0O 0O 00O OO 00O 00O OO 0O 0O OO 00 00 02 00
M 00 00 0O 00 OO 0O 00O OO 0O 0O OO OO 0O OO 00 02 00 00 0.0
1987 Fish F 00 00 0O 0O 0O 0O 0O 00O OO 00O 00O OO 0O 0O OO 00O 00 0.0 00
M 00 00 0O 00O OO 0O 00O OO 0O 0O OO OO 0O OO 0O 00O 00 00 0.0
1988Fish F 00 00 0O 0O 0O 0O 0O 00O OO 00O 00O OO 0O 0O OO 00 00 01 00
M 00 00 0O 00 OO 0O 00O OO 0O 0O OO OO 0O OO 00O 00O 00 00 0.0
1989Fish F 00 00 00 00 00O 0O 0O 0O 0O 0O 0O 0O 00O 01 00 00 00 00 0.0
M 00 00 0O 0O OO OO OO OO OO OO OO OO 0O 01 00O 00O 00 00 00
1990Fish F 00 00 00 00 00O 0O 0O 0O 0O 0O 0O 0O 00O 00O 00O 00 00 00 0.0
M 00 00 0O OO 0O OO OO OO OO OO OO 0O 0O 0O 0O 00 00 00 00
1991Fish F 00 00 00 00 00O 0O 0O 0O OO 0O 0O OO 00O 0O 00O 00 05 01 04
M 00 00 0O OO OO OO OO OO OO OO OO OO 0O 0O 01 00 00 00 05
1992Fish F 00 00 0O 0O 0O OO 0O 00O OO 00O 00O OO 0O 0O OO 00O 00 0.0 02
M 00 00 0O 00 OO 0O 00O OO 0O 00O OO OO 0O OO 0O 00 00 00 0.2
1993Fish F 00 00 0O 0O 0O 0O 0O 00O OO 0O 00O OO 0O 01 01 01 01 01 05
M 00 00 0O 00 OO 0O 00O OO 0O 0O OO 0O 0O OO 00O 03 01 00 01
1994 Fish F 00 00 0O 0O 0O OO 0O 00O OO 0O 00O OO 0O 00O OO 00O 00 01 012
M 00 00 0O 00 0O 0O 00O OO 0O 00O OO 0O 0O OO 0O 00O 00 00 01
1995Fish F 00 00 00 00 0O 0O 0O 0O OO 0O 0O OO 00O 0O 00 00 00 00 01
M 00 00 0O 0O 0O OO OO OO OO OO OO 0O 0O 0O 0O 00 00 00 00
1996 Fish F 00 00 00 00O 0O 0O 0O 0O 0O 0O 0O OO 00O 00O 00 00 00 00 01
M 00 00 0O OO OO OO OO OO OO OO OO OO 0O OO 0O 00 00 01 02
1997Fish F 00 00 00 00O 00O 0O 0O 0O OO 0O 0O OO 00O 0O 00 00 00 01 O3
M 00 00 0O OO OO OO OO OO OO OO OO OO 0O OO 0O 00 00 01 o012
1998Fish F 00 00 0O 0O 0O OO 0O 00O OO 0O 00O OO 0O 0O OO 01 02 01 04
M 00 00 0O 00 OO 0O 00O OO 0O 0O OO OO 0O OO 00O 01 02 02 04
1999Fish F 00 00 0O 0O 0O 0O 0O 00O OO 00O 00O OO 00O 00 00 00 03 02 07
M 00 00 0O 00 OO 0O 00O OO 0O 0O OO OO 0O OO 0O 01 01 05 09
2000Fish F 00 00 0O 0O 0O OO 0O 00O OO 00O 00O OO 0O 00O OO 00O 01 00 012
M 00 00 0O 00 OO 0O 00O OO 0O 00O OO OO 0O OO 0O 00 02 01 06
2001Fish F 00 00 00 00 00O 0O 0O 0O OO 0O 0O OO 00O 00 00 01 01 00 01
M 00 00 0O OO OO OO OO OO OO OO OO OO 0O OO 03 00 00 00 01
2002Fish F 00 00 00 00O 00O 0O 0O 0O OO 0O 0O OO 00 00 00 01 03 03 05
M 00 00 0O 0O OO OO OO OO OO OO 0O 0O 0O 0O 00O 01 01 03 04
2003Fish F 00 00 00 00O 0O 0O OO OO OO 0O 0O OO 0O1 00 01 00 02 01 06
M 00 00 0O OO OO OO OO OO OO OO OO OO 0O 0O 01 01 02 03 03
2004 Fish F 00 00 0O 0O 0O OO 0O 00O OO 0O 00O OO 0O 0O OO 00O 00 0.0 00
M 00 00 0O 00 OO 0O 00O OO 0O 0O OO OO 0O OO 0O 00O 00 00 0.0
2005Fish F 00 00 0O 0O 00O OO 0O 00O OO 00O 00O OO 0O 0O OO 00O 00 0.0 02
M 00 00 0O 00 OO 0O 00O OO 0O 00O OO 0O 0O OO 0O 00 01 00 01
2006 Fish F 00 00 0O 0O 0O OO 0O 00O OO 0O 0O OO 0O 0O OO 00O 00 00 012
M 00 00 0O 00 OO 0O 00O OO 0O 0O OO OO 0O OO 0O 00O 00 00 0.0
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Table 6(cont.) Percentage of fishery and survegttesamples in each length bin.

Year Fleet Sex 25 26 27 28 29 30 31 32 33 35 37 39 41 43 45 44 51
1977 Fish F 16 30 79 66 7.2 82 46 46 7.6 1.6 0.0 0.0.0 000 00 00 00 00
M 16 33 63 79 86 49 36 33 2.0 0.0 0.0 03.0 000 00 03 00 00
1978 Fish F 10 15 25 40 45 6.0 65 9.0 120 15 0.0 0.0 00 00 00 00 00
M 00 20 40 55 80 145 65 5.0 5.5 0.5 0.0 0.000 00 00 00 00 o00
1981 Fish F 09 00 01 10 0.0 1.7 10 0.2 0.4 3.0 79 16201 78 45 07 0.0 0.0
M 00 00 00 02 00 02 00 04 0.7 4.7 18.4 8M9 00 00 00 00 00
1982 Fish F 01 00 06 07 10 07 19 36 3.6 9.7 106 15m0.7 50 17 03 18 04
M 05 03 02 06 04 11 09 16 49 126 6.5 104 05 01 01 0.1 0.0
1983 Fish F 01 02 02 03 0.2 06 0.7 0.5 2.5 43 129 101/,9 66 34 06 05 0.2
M 00 01 01 01 05 05 11 13 48 108 114 63.8 01 02 00 02 02
1984 Fish F 00 01 01 07 12 1.2 08 19 3.2 6.3 118 10m.7 82 36 08 02 00
M 02 01 01 03 09 08 08 17 65 124 8.7 5606 01 01 00 00 00
1985 Fish F 01 01 05 04 07 18 24 35 5.7 7.0 7.9 85.1 742 29 03 01 00
M 02 02 06 04 14 16 24 41 85 120 8.0 4218 06 02 01 01 00
1986 Fish F 00 01 02 02 0.7 1.2 16 46 123 8.2 9.8 85 28 12 02 00 0.0
M 00 02 03 05 038 1.7 27 36 89 114 7.2 254 00 00 00 00 o00
1987 Fish F 01 00 00 00 0.2 04 07 1.7 71 120 13.0 838 13 01 01 0.0 0.0
M 00 00 00 02 04 1.3 18 45 138 17.0 9.3 204 02 00 01 00 00
1988 Fish F 00 02 02 01 04 02 03 11 90 131 108 411.49 11 03 02 0.0 0.0
M 01 01 02 01 03 0.7 08 34 116 16.1 9.5 3.05 00 00 00 00 00
1989 Fish F 01 04 06 08 11 06 20 21 6.8 15.2 7.0 740 25 11 00 0.0 0.0
M 01 06 08 04 0.7 15 14 39 150 153 5.7 2404 00 00 00 00 00
1990 Fish F 00 04 07 12 05 10 18 27 6.6 79 102 8248 52 22 07 05 00
M 00 02 01 04 13 22 21 27 115 114 7.2 4615 02 00 00 00 00
1991 Fish F 12 09 06 09 13 1.0 20 15 3.7 7.7 93 102 93 39 14 01 00
M 04 11 09 06 10 10 07 15 74 104 5.7 4109 04 00 00 00 0.0
1992 Fish F 00 05 02 03 10 07 22 30 4.4 7.5 98 12481 58 14 02 0.0 00
M 00 00 01 13 10 26 09 21 55 123 105 4&0.7 03 00 03 00 00
1993 Fish F 02 00 04 09 12 19 32 25 3.5 8.5 8.7 58.6 31.0 0.7 03 01 0.0
M 01 02 01 26 11 31 33 35 134 16.8 7.7 2614 03 00 00 00 00
1994 Fish F 02 00 00 04 04 16 17 31 6.9 8.3 7.2 95.7 545 17 04 00 0.0
M 00 01 00 03 05 19 18 44 117 116 9.5 489 01 00 02 00 00
1995 Fish F 01 04 00 00 03 04 15 3.0 6.7 8.7 111 9.9 43 12 02 00 00
M 00 03 01 03 03 06 39 56 101 137 6.4 18904 00 02 00 00 0.0
1996 Fish F 02 03 04 08 05 10 11 15 6.8 7.2 7.8 729 533 19 05 01 00
M 02 04 04 06 08 19 38 63 146 156 5.2 2206 02 01 01 01 00
1997 Fish F 05 08 04 11 14 20 17 35 6.3 7.5 7.2 76.2 636 28 04 02 00
M 03 08 04 08 17 32 30 51 105 109 54 299 03 01 00 00 00
1998 Fish F 05 06 11 13 15 11 22 20 6.0 6.7 9.6 73.3 750 17 04 00 0.0
M 07 17 14 16 14 1.7 18 32 113 9.6 5.7 2609 01 00 02 01 00
1999 Fish F 1.8 32 40 37 33 42 20 18 4.0 7.6 7.7 43.1 321 13 04 01 0.0
M 16 43 27 34 31 32 25 24 7.0 6.4 3.5 21.3 000 00 00 00 00
2000 Fish F 06 11 15 45 4.2 41 44 50 4.9 4.5 5.0 55.9 426 15 02 00 0.0
M 01 18 21 39 51 51 26 3.9 6.9 6.0 4.0 205001 01 00 00 00
2001 Fish F 04 07 09 23 21 52 66 7.0 9.3 51 2.9 308 115 11 04 00 00
M 02 05 14 32 40 67 74 638 7.6 5.6 2.7 18.7 002 01 01 0.0 00
2002 Fish F 04 05 06 11 1.0 18 26 43 124 7.0 4.5 446 57 16 06 01 00
M 04 06 09 13 18 28 48 6.6 100 9.9 2.6 1.5 00 00 00 00 00
2003 Fish F 02 02 05 06 05 08 10 11 8.7 134 9.0 647 45 20 05 02 00
M 02 02 05 11 10 15 20 41 143 9.7 6.2 108 03 03 00 00 00
2004 Fish F 01 06 07 08 15 16 18 27 4.5 8.8 6.1 76.1 735 22 11 01 01
M 05 02 08 11 25 31 46 41 128 111 5.7 1.4 02 01 00 0.0 0.0
2005 Fish F 02 04 08 11 16 25 34 47 7.7 8.8 9.4 63.1 421 06 05 01 01
M 02 06 12 13 15 39 52 46 103 9.9 4.1 195 01 00 00 00 0.0
2006 Fish F 01 01 03 07 03 1.8 32 6.9 9.2 6.8 8.4 46.1 324 10 02 00 01
M 01 01 01 10 13 35 6.8 6.2 141 10.0 5.2 2103 02 01 00 00 0.0
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Table 6. (cont) Percentage of fishery and survegtle samples in each length bin.

Year Fleet Sex 6 7 8 9 10 11 12 13 14 15 16 17 189 120 21 22 23 24
1986 Disc 00 00 00 0O 00O 0O 0O 00O 03 006 07 15 10 13 22 26 6.7 9.8
2002 Disc 00 00 00 0O 02 02 01 06 05 043 12 14 06 09 09 09 19 24
2003 Disc 00 00 00O 01 02 01 01 09 06 102 04 09 18 02 02 05 27 3.7
2004 Disc 00 01 00 OO 0O 04 08 14 15 123 33 35 20 16 13 23 09 0.3
2005 Disc 00 01 00 02 00 05 08 22 28 158 37 54 29 14 13 21 16 11
2006 Disc 00 00 00O 01 00O 02 16 11 11 142 31 55 41 32 74 61 39 2.1
1980 Tri F 00 00 00 00O 00O 01 02 04 00 002 04 06 14 01 07 08 10 3.1
M 00 00 00O 0O 0O 00 01 03 02 03 02 0B9 15 07 06 06 08 0.7
1983 Tri F 00 00 00 00 00 01 01 02 01 0R4 21 38 22 29 31 44 40 35
M 00 00 00 0O 00O 01 01 04 02 02 06 232 32 26 38 66 55 40
1986 Tri F 00 00 00 0O 01 00 0O 04 13 096 03 08 17 15 07 06 11 17
M 01 00 00 0O 01 00 03 05 10 08 05 083 11 16 07 06 15 15
1989 Tri F 00 00 00 00O 00O 01 06 38 66 295 15 33 62 32 37 14 20 2.1
M 00 00 00 01 00 02 08 38 65 45 08 142 57 33 25 16 18 13
1992 Tri F 00 00 00 00 00 02 00 02 02 081 00 02 19 40 25 06 11 1.6
M 00 00 00 00O 0O 00 01 02 02 05 03 004 18 29 29 11 07 3.1
1995 Tri F 00 00 00 00O 00 01 01 08 23 12 01 06 13 09 09 10 26 4.5
M 00 00 00 00 00 01 03 11 24 12 02 0R5 11 20 12 11 29 4.7
1998 Tri F 00 00 00 00O 00O 02 09 08 03 007 12 08 16 25 47 77 82 3.6
M 00 00 00 0O 0O 07 13 11 01 02 06 121 11 33 54 82 75 5.3
2001 Tri F 00 00 01 02 01 02 14 36 23 063 12 39 87 84 23 02 04 0.4
M 00 00 01 02 00 02 11 31 20 08 03 122 77 76 28 04 02 0.5
2004 Tri F 00 01 00 0O 0O 01 08 13 14 o0OR2 03 07 08 03 03 06 1.0 1.9
M 00 01 00 00 00 03 10 27 15 03 03 087 08 06 04 07 07 2.3
1997 AFSC F 00 00 00O 0O 0O 00O 00O 00O 00 OOO 10 40 56 55 48 39 37 8.5
M 00 00 00 0O 00O 00 00O 00 00 00 00 120 56 124 57 18 32 5.3
1999 AFSC F 01 00 0O 0O 0O 0O 0O 00O 00O OBO 03 01 01 01 02 01 03 1.9
M 00 00 00 0O 0O 00O 00 00O 00O 00 00 001 00 15 00 00 02 0.3
2000 AFSC F 00 00 0O OO OO OO 0O 00O 00 OO1I 00O 00O 01 10 10 37 68 8.2
M 00 00 00 00O 0O 00O 00 0O 01 01 02 000 00 00 30 53 111 163
2001 AFSC F 00 00 0O OO OO OO 00O 00O 00 OOO 0O 00O 03 16 14 12 07 0.1
M 00 00 00O 0O 00O 00O 00 0O 00O 00 00O 0O0OO 04 11 14 05 03 0.4
2000 NWSL F 00 00 0O OO OO OO OO 00O 01 002 01 01 03 00 01 14 13 17
M 00 00 00 0O 00O 00 00 00 02 01 07 0BO 01 01 00 01 02 0.8
2001 NWSL F 00 00 0O 0O 0O 00O 00O 00 01 001 07 09 27 61 19 10 03 0.7
M 00 00 00 0O 00O 00 00O 04 00 00 02 085 23 49 32 16 05 0.3
2002 NWSL F 00 00 0O OO 0O 0O 00O 00O 01 001 04 19 11 10 03 25 71 9.7
M 00 00 00 00O 00O 00 00O 00O 00O 01 00O 0B9 15 05 03 20 56 8.8
2003 NWSL F 00 00 0O OO OO OO OO 00O 00O 000 00O 01 00O 0O 03 06 14 1.9
M 00 00 00O 0O 00O 00O 00O 00O 00O 00 00 000 01 00 02 07 16 18
2004 NWSL F 00 00 0O OO OO OO OO 00O 00O 000 00 00 01 00 36 09 13 3.0
M 00 00 00 0O 0O 00 00 00O 00O 00 00 000 00 00 19 19 6.0 6.7
2005 NWSL F 00 00 0O OO 0O 0O 0O 0O 0O 000 00 01 00 01 01 02 021 0.1
M 00 00 00O 00O 0O 00O 00 00O 00O 00 01 OR2 02 01 01 02 01 0.3
2006 NWSL F 00 00 0O 0O 00O 00O 00O 00 00 002 02 07 02 10 12 17 13 0.7
M 00 00 00 00O 00O 00O 00O 00O 00O 00O 00O OO6 05 10 09 19 13 11
2003 NWSH F 00 00 00O 0O 0O 0O OO 01 03 001 03 03 04 08 24 6.7 82 110
M 00 00 00 00O 00 00 00 00 03 07 06 0I5 10 13 22 26 6.7 9.8
2004 NWSH F 00 00 00O 0O 02 02 01 06 05 043 12 14 06 09 09 09 19 2.4
M 00 00 00 01 02 01 01 09 06 10 02 089 18 02 02 05 27 3.7
2005 NWSH F 00 01 0O OO OO O4 08 14 15 123 33 35 20 16 13 23 09 0.3
M 00 01 00 02 00 05 08 22 28 15 18 3%4 29 14 13 21 16 11
2006 NWSH F 00 00 0O 01 00O 02 16 11 11 132 31 55 41 32 74 61 39 2.1
M 00 00 00 01 01 04 13 13 21 11 11 2B3 43 31 59 64 41 1.9
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Table 6. (cont) Percentage of fishery and survagtle samples in each length bin.

Year Fleet Sex 25 26 27 28 29 30 31 32 33 35 37 39 41 43 45 47 481
1986 Disc 81 101 74 108 196 196 74 68 07 00 00 00 00 0O 00 00 0.0 0.0
2002 Disc 80 50 21 25 20 26 23 47 14130 64 14 12 06 02 00 00 00
2003 Disc 08 04 25 27 38 27 34 86 24887 101 53 29 05 09 04 00 00
2004 Disc 23 19 19 25 12 24 37 91 18825 109 104 32 51 10 00 0.0 00
2005 Disc 06 40 59 52 56 62 77 63 1789 85 24 11 02 02 00 01 00
2006 Disc 06 05 08 06 15 46 66 70 173821 96 21 40 25 06 02 00 03
1980 Tri F 34 40 44 43 17 15 35 38 69 33 37 23 1@9 06 00 00 00
M 13 23 17 37 27 42 54 36 41 51 37 00 080 00 00 0.0 00
1983 Tri F 34 40 23 15 05 06 06 04 07 08 09 21 211 04 01 00 00
M 37 37 26 11 05 07 04 04 06 22 20 09 oO21 00 00 00 OO0
1986 Tri F 20 33 33 26 46 42 38 30 49 23 12 09 1@7 04 02 01 00
M 20 42 38 38 64 41 46 34 28 18 05 10 0®2 00 00 00 0.0
1989 Tri F 18 17 14 10 09 09 10 03 10 09 07 06 OGO 01 00 00 00
M 17 11 15 11 11 12 05 07 11 04 03 03 0@a1 00 00 00 OO0
1992 Tri F 29 25 47 96 71 45 26 08 08 01 01 00 oO@ 01 00 0.0 00
M 26 19 93 11177 31 09 03 02 01 01 00 00 00 00 0.0 O@O
1995  Tri F 39 24 24 17 13 16 09 08 22 33 34 30 376 10 04 00 00
M 40 24 16 14 11 09 15 15 53 60 35 06 001 00 00 0.0 00
1998 Tri F 32 29 27 19 11 06 04 03 06 05 01 00 030 00 00 0.0 O00
M 34 29 28 18 08 08 08 06 09 01 02 00 O@MO 00 00 01 00
2001 Tri F 08 09 09 05 11 05 25 30 1087 04 06 02 02 00 01 00 00
M 06 07 08 04 06 07 22 15 23 04 03 00 00O 00 00 00 00
2004 Tri F 26 42 653 41 34 44 33 24 34 07 07 01 O@O 00 00 00 00
M 32 81 73 46 49 55 40 20 23 06 01 00 O@MO 00 00 00 O
1997 AFSC F 129 30 23 01 01 0O 0O 01 08 0O 0O 00O 01 0O 00 0.0 0.0
M 23 14 16 00 03 01 03 02 04 01 00 00 O@MO 00 00 0.0 00
1999 AFSC F 00 10 77 116113 73 62 20 19 00 01 00 00O 00O 00 00 00 00
M 07 28 134145 74 47 09 06 01 02 01 00 00 00 00 0.0 O@O
2000 AFSC F 76 13 26 28 21 39 45 02 03 00 00 00 O@ 00 00 0.0 o00
M 62 24 04 42 17 17 08 00 03 00 01 00 O@MO 00 00 0.0 00
2001 AFSC F 10 07 13 16 21 24 37 11163 75 08 01 06 01 04 00 00 00
M 10 13 26 19 10 16 10830 64 05 01 06 04 00 00 00 00 00
2000 NWSL F 00 11 22 74 6.1 10324 12 04 00 20 39 59 40 33 00 00 00
M 13 02 26 49 63 35 21 02 34 127 13 07 07 00 00 0.0 0.
200 NWSL F 06 08 12 06 14 12 16 58 61 17 27 48 1G5 00 0.0 0.0 0.0
M 03 18 18 04 12 25 35 53 6.0 1066 08 00 01 00 00 0.0 0.
2002 NWSL F 80 56 12 16 23 18 16 14 19 07 06 01 o020 03 01 0.0 0.0
M 66 66 21 19 24 19 13 14 18 06 09 05 020 00 00 0.0 00
200 NWSL F 13 11 24 26 17 06 08 26 80 14T6 42 25 31 30 08 02 00
M 12 20 24 19 16 06 09 18 1063 18 12 03 00 00 00 00 0.0
2004 NWSL F 33 35 48 52 41 35 25 24 21 14 07 05 041 03 00 00 00
M 36 31 53 63 54 36 16 22 18 30 27 06 032 00 00 00 00
2006 NWSL F 02 03 08 11 07 16 28 35 58 12Im.7 44 04 06 02 06 00 00
M 04 06 10 17 20 22 28 81 1941 33 03 01 00 00 00 00 00
2006 NWSL F 14 07 11 18 12 50 38 38 70 52 52 42 15 06 00 0.0 0.0
M 05 08 18 22 33 45 47 39 99 55 36 05 040 00 00 00 0.0
2003 NWSH F 59 27 22 25 26 17 03 06 01 00 OO 00O O@ 00 00 0.0 0.0
M 78 46 24 28 36 15 03 00 03 00 00 OO O@M 00 00 00 OO0
2004 NWSH F 92 100 72 30 16 22 04 03 02 01 00 00 00 00 O@ 00 o0.0
M 98 158 61 23 32 20 03 02 04 00 00 00O 00 00 O@MO 0.0 oO00
2006 N\WSH F 09 09 45 49 656 42 05 07 01 01 00 00 O@O 00 00 0.0 o00
M 11 21 76 70 47 22 10 03 02 00 00 00 O@MO 00 00 0.0 O00
2006 N\WSH F 12 15 06 09 07 20 13 08 06 00 00 01 oO@O 00 00 0.0 00
M 12 07 09 02 15 10 16 05 01 00 00 00 O@MO 00 00 0.0 O00

35



Table 7. A. Raw numbers of fish and trips sampled input Ns used for fisheries length
compositions.

Year WAfish ORfish CAfish WAtrips ORtrips CAips Total Fish  Total Trips InputN ReWtN

1977 0 304 0 0 5 0 304 5 22 16
1978 0 200 0 0 2 0 200 2 9 7
1981 0 0 199 0 0 31 199 31 44 34
1982 0 300 459 0 2 57 759 59 89 68
1983 0 0 792 0 0 115 792 115 165 126
1984 0 70 1925 0 1 161 1995 162 333 253
1985 0 201 2966 0 2 206 3167 208 486 370
1986 0 0 2437 0 0 145 2437 145 278 211
1987 0 0 2704 0 0 124 2704 124 412 313
1988 0 1337 0 0 92 1337 92 187 142
1989 0 0 1107 0 0 92 1107 92 144 110
1990 0 100 873 0 1 91 973 92 183 139
1991 0 200 764 0 2 75 964 77 143 109
1992 0 0 429 0 0 49 429 49 58 44
1993 0 0 566 0 0 56 566 56 66 50
1994 0 200 595 0 2 51 795 53 119 90
1995 0 188 793 0 7 55 981 62 182 138
1996 370 833 1044 28 23 81 2247 132 425 323
1997 586 802 947 32 22 58 2335 112 405 308
1998 456 541 1353 28 13 80 2350 121 413 314
1999 342 611 770 26 13 40 1723 79 283 215
2000 653 507 906 20 15 53 2066 88 338 257
2001 892 1406 897 25 43 60 3195 128 538 409
2002 1129 681 994 48 22 48 2804 118 455 346
2003 580 1567 590 28 64 38 2737 130 479 364
2004 616 1678 562 20 72 33 2856 125 499 379
2005 117 1416 571 9 59 34 2104 102 386 293
2006 505 1252 0 10 55 0 1757 65 244 185

Table 7. B. Raw numbers of fish and hauls samptedigput Ns used for discard length
composition data

Year Fish Hauls Input N ReWt N
1986 100 38
2002 674 34 127 48
2003 856 41 159 60
2004 797 72 182 69
2005 1529 108 319 121
2006 1123 114 269 102
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Table 7. C. Raw numbers of fish and hauls sampieldrgput Ns used for survey length
composition data.

Survey Year Fish Hauls InputN ReWtN
Triennial 1980 656 11 54 38
1983 4438 43 210 149
1986 1834 38 168 119
1989 6054 85 416 295
1992 1445 33 135 96
1995 2389 106 275 195
1998 2943 110 318 226
2001 2980 184 395 280
2004 3578 152 405 288
AFSC slope 1997 313 20 42 27
1999 228 26 42 27
2000 223 20 36 23
2001 324 14 37 24
NW slope 2000 25 296 46 32
2001 44 491 79 54
2002 51 1023 123 85
2003 60 1736 183 126
2004 45 527 82 57
2005 45 1017 117 81
2006 64 1130 144 99
NW shelf 2003 35 632 80 80
2004 36 488 71 71
2005 61 960 129 129
2006 64 792 120 120

Table 8. Number of trips (fishery) or hauls, numbgfish, and total input Ns for
conditional age-at-length and age compositions uséte assessment.

Fleet Year Trips/Hauls Fish Total input N ReWT N
Fishery 1991 38 360 88 88
1998 16 341 63 63
2003 88 1996 363 363
2004 48 1443 247 247
2005 26 662 117 117
2006 16 370 67 67
Discard
2004 47 246 81 81
2005 80 504 150 150
Triennial (Age composition)
134 1121 213 151
AFSC slope
2001 18 191 32 32
NWFSC
slope 2003 57 406 87 87
2004 45 281 65 65
2005 45 362 71 71
2006 64 479 99 99
NWFSC
shelf 2003 34 253 52 52
2004 36 202 51 51
2005 61 357 87 87
2006 64 455 97 97
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Table 9. GLMM-based biomass indices used in thessssent model.

A. Triennial Shelf Survey

Vancouver-Columbia Eureka-Monterey Total
55-183 m 183-366 m 55-183 m 183-366 m Biomass
Year Median CV Median CV Median CV Median CVv Median CVv
1980 103.75 0.307 244.82 0.358 36.37 0.801 763.81 0.538 1189.48 0.377
1983 354.01 0.240 723.88 0.259 113.63  0.477 583.36  0.379 182450 0.206
1986 163.89  0.247 755.76  0.336 4258 0.553 616.24  0.668 1640.63 0.325
1989 327.39 0.247 374.04 0.365 61.15 0.418 381.94 0.410 1178.75 0.234
1992 249.36  0.283 662.51 0.362 2155 0.638 169.85 0.465 1128.75 0.265
1995 96.28 0.310 398.74 0.371 16.76  0.633 185.18 0.396 717.89 0.261
1998 236.01 0.321 447.25 0.328 1343 0.624 104.67 0.381 818.37 0.236
2001 128.29 0.310 322.64 0.317 50.48 0.431 88.14  0.359 601.20 0.225
2004 125.65 0.318 721.36  0.352 78.09 0.581 447.48 0.376 1396.86 0.258
B. AFSC Slope Survey
Vancouver-Columbia Eureka-Monterey Total
183-299 m 300-567 m 183-299 m 300-567 m Biomass
Year Median cv Median Ccv Median Ccv Median CcvVv Median Ccv
1997 406.35 1.13 77.27 0.61 47.99 0.73 20.22 1.38 577.95 0.81
1999 148.17 0.85 135.19 0.53 44.83 0.85 44.93 0.95 407.40 0.41
2000 267.21 0.87 155.37 0.72 14.14 0.63 40.35 1.17 520.12 0.53
2001 534.69 1.00 46.49 1.45 60.59 0.81 36.07 1.09 723.91 0.76
C. NWFSC Slope Survey
Vancouver-Columbia Eureka-Monterey Total
183-299 m 300-567 m 183-299 m 300-567 m Biomass
Year Median CcVv Median Ccv Median CcVv Median Ccv Median CcVv
1999 314.72 0.601 196.19 1.077 130.61  0.559 80.57 0.673 789.87 0.430
2000 613.94 0.504 241.01 1.298 75.74 0518 84.98 0.834 1098.18 0.456
2001 186.64 0.662 178.36 0.673 60.52  0.553 38.40 0.969 495.34 0.416
2002 403.79 0.648 88.82 1.415 220.63  0.465 60.86 0.614 827.17 0.410
2003 2816.52 0.589 626.37 0.651 182.25 0.478 162.40 0.700 3885.43 0.467
2004 321.93 0.523 231.89 0.761 340.01 0.726 239.14  1.339 1253.52 0.431
2005 882.72 0.613 205.35 0.753 394.49 0555 194.65 1.064 1788.60 0.405
2006 546.36  0.458 513.89 0.617 104.83  0.839 222.19 0.617 1486.74 0.352
D. NWFSC Shelf Survey
Vancouver-Columbia Eureka-Monterey Total
55-183 m 55-183 m Biomass
Year Median cv Median CcvVv Median CcvVv
2003 240.74 1.790 161.21 1.188 421,99 1.391
2004 220.86 1.073 39.69 1.369 264.88 1.011
2005 189.52 0.629 48.87 0.796 243.67 0.590
2006 141.27 0.579 74.96 0.802 227.60 0.526
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Table 10. Data sources and years included in tise Biodel.

Indices

Years

Triennial Shelf

1980 1983 1986 19891992 1995 1998 2001 2004

AFSC Slope

1997 1999-2001

NWFSC Slope

2000-2006

NWESC Shelf

2003-2006

Discard

1986, 2000-2005

Length Comps

Fishery landings 1977-1978, 1981-2006

Fishery discara

1986, 2002-2006

Triennial Shelf

1980 1983 1986 19891992 1995 1998 2001

AFSC Slope

1997 1999-2001

NWFSC Slope

2000-2006

NWFSC Shelf

2003-2006

Age Comps

Triennial Shelf

2004

Age-at-length

Fishery landings 1991, 1998, 2003-2006

Fishery discara

2004 2005

AFSC Slope

2001

NWFSC Slope

2003-2006

NWFESC Shelf

2003-2006
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Table 11. Parameters in the base model.

Mortality and growth
0.07 Fixed Natural mortality (M)

0 Fixed Old offset

3 14.8923 Estimated Size at age 1.7 (in cm)
4 42.174  Estimated Size at age 29 (females)
5 0.214137 Estimated Von-Bertalanffy K (females)
6  0.0620961 Estimated cv of size at age (young)
7
8
9

N -

0.0244513 Estimated cv of size at age offsef (old

0 Fixed M offset Male
0 Fixed M offset old male
10 0 Fixed Male offset for size at age 1.7
11 -0.12589  Estimated Male offset for size at &@e 2 At age 29: 37.19cm
12 0.261982  Estimated Male offset for K Male K28
13 0 Fixed offsest for cv of size
14 0 Fixed offset for cv of size
biology_parms
15 2.10E-05 Fixed scalar for weight at length
16 2.96142 Fixed Exponent for weight at length
17 34.59 Fixed size at 50% maturity
18 -0.6429  Fixed logistic parameter for maturityveg
19 0.1458  Fixed eggs/kg intercept
20 1.325 Fixed Fec.slope
21 2.10E-05 Fixed scalar for weight at length
22 2.96142 Fixed Exponent for weight at length
# size_sel: Fishery Fishery selectivity
1 34.9749 Estimated Peak
2 0.414884 Estimated Width of peak
3 3.90223 Estimated VarAscend
4 5.5315 Estimated Var Descending
5 -2.17195 Estimated Initial
6 9 Fixed Final
#_retention Fishery

7 26.6126 Estimated size at 50% selectivity throL@®9
8 2.00004 Estimated logarithmic slope
9 1 Fixed final

10 0 Fixed intial
# size_sel: Triennial

11 21.5886 Estimated Peak

12 -5.99999 Estimated Width of pedt bound)

13 3.54535 Estimated VarAscend

14 4.05594  Estimated Var Descending

15 -1.60493 Estimated Initial

16 -2.50929 Estimated Final
# size_sel: AFSC sl

17 23.1085 Estimated Peak

18 -1.02227  Estimated Width of peak

19 2.36933 Estimated VarAscend

20 2.30353 Estimated Var Descending

21 -5 Fixed Initial

22 -3.64927  Estimated Final
#_size_sel: NWFSC sl

23 24.3454  Estimated Peak

24 1.26326 Estimated Width of peak

25 3.1702 Estimated VarAscend
26 4.02345 Estimated Var Descending
27 -5 Fixed Initial
28 9 Fixed Final
# size_sel:  NWFSC sh
29 16.4491 Estimated Peak
30 -1.24981  Estimated Width of peak

31 0.184223 Estimated VarAscend
32 2.85191 Estimated Var Descending

33 -1.18676 Estimated Initial
34 -5 Fixed Final
sel_parm_blockparms
35 26.0001 Estimated size at 50% selectivity 2000 —

36 0.64867 Estimated final retention 2000 -
37 0.781212 Estimated final retention 2003 -
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Table 12. Growth parameters estimated in the model

Assessment model year 2000 2005 2007
Female Length at age 1.7 14.92 11.79 14.89
Female length at age 40 41.70 42.93 42.25
Female VBK 0.16 0.20 0.21
CV of length at age at age 1.7 0.10 0.06 0.062
CV of length at age at age 40 0.04 0.06 0.064
Male Length at age 1.7 14.92 11.79 14.89
Male length at age 40 37.40 37.88 37.20
Male VBK 0.21 0.25 0.28
CV of length at age at age 1.7 0.08 0.06 0.062
CV of length at age at age 40 0.04 0.06 0.064
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Table 13. Time series of total and summary biomssswning output, depletion,
recruitment and F.

Year Total Biom. Sum. Biom. Sp. Out. Depletion Retcr F
1928 34527 34509 30641 1.000 3295 0.0000
1929 34527 34509 30640 1.000 3295 0.0001
1930 34524 34506 30638 1.000 3295 0.0001
1931 34521 34503 30635 1.000 3295 0.0000
1932 34521 34503 30634 1.000 3295 0.0000
1933 34520 34502 30634 1.000 3295 0.0000
1934 34520 34502 30633 1.000 3295 0.0001
1935 34518 34501 30632 1.000 3295 0.0001
1936 34517 34499 30630 1.000 3295 0.0001
1937 34516 34498 30629 1.000 3295 0.0001
1938 34514 34497 30628 1.000 3295 0.0002
1939 34510 34492 30624 0.999 3295 0.0002
1940 34504 34486 30617 0.999 3295 0.0003
1941 34497 34480 30611 0.999 3295 0.0003
1942 34490 34472 30603 0.999 3294 0.0003
1943 34482 34464 30594 0.998 3294 0.0012
1944 34445 34427 30558 0.997 3294 0.0029
1945 34358 34340 30472 0.994 3292 0.0075
1946 34128 34111 30246 0.987 3288 0.0052
1947 33984 33966 30097 0.982 3285 0.0032
1948 33905 33887 30009 0.979 3284 0.0052
1949 33771 33753 29866 0.975 3281 0.0056
1950 33631 33614 29718 0.970 3278 0.0066
1951 33468 33450 29546 0.964 3275 0.0086
1952 33252 33234 29322 0.957 3271 0.0065
1953 33111 33093 29167 0.952 3268 0.0064
1954 32978 32960 29020 0.947 3265 0.0067
1955 32844 32826 28873 0.942 3262 0.0066
1956 32720 32703 28737 0.938 3259 0.0082
1957 32556 32538 28562 0.932 3256 0.0091
1958 32373 32356 28369 0.926 3252 0.0084
1959 32222 32204 28205 0.921 3248 0.0083
1960 32080 32062 28050 0.915 3245 0.0089
1961 31929 31912 27888 0.910 3242 0.0070
1962 31841 31823 27785 0.907 3240 0.0096
1963 31684 31667 27619 0.901 3236 0.0112
1964 31487 31469 27413 0.895 3232 0.0073
1965 31413 31395 27325 0.892 3230 0.0146
1966 31135 31118 27044 0.883 3224 0.1464
1967 27150 27133 23219 0.758 3128 0.1229
1968 24415 24399 20513 0.669 3045 0.1081
1969 22421 22405 18470 0.603 2969 0.0129
1970 22621 22605 18450 0.602 2968 0.0132
1971 22828 22812 18480 0.603 2969 0.0217
1972 22862 22846 18407 0.601 2966 0.0292
1973 22742 22726 18240 0.595 2960 0.0412
1974 22380 22364 17886 0.584 2945 0.0368
1975 22125 22114 17640 0.576 1978 0.0288
1976 22025 22012 17553 0.573 2453 0.0292
1977 21875 21868 17466 0.570 1240 0.0134
1978 21967 21959 17665 0.577 1389 0.0207
1979 21820 21800 17738 0.579 3786 0.0501
1980 21030 20998 17276 0.564 5921 0.0291
1981 20736 20716 17170 0.560 3626 0.0509
1982 20197 20189 16636 0.543 1315 0.0621
1983 19639 19634 15862 0.518 909 0.0551
1984 19271 19266 15172 0.495 913 0.0766
1985 18460 18454 14204 0.464 1163 0.1101
1986 16993 16987 12966 0.423 1121 0.0826
1987 15941 15926 12376 0.404 2729 0.1655
1988 13670 13648 10816 0.353 4054 0.1320
1989 12219 12218 9777 0.319 342 0.1155
1990 11257 11252 8917 0.291 820 0.1672
1991 9966 9962 7598 0.248 798 0.1425
1992 9101 9095 6644 0.217 1140 0.0886
1993 8721 8719 6221 0.203 439 0.1559
1994 7776 7768 5508 0.180 1625 0.1244
1995 7155 7124 5133 0.168 5748 0.1226
1996 6678 6668 4787 0.156 1923 0.1251
1997 6428 6416 4415 0.144 2271 0.1555
1998 6254 6251 3906 0.127 576 0.1992
1999 6031 6002 3272 0.107 5188 0.0830
2000 6482 6456 3176 0.104 4728 0.0819
2001 6996 6993 3230 0.105 547 0.0489
2002 7773 7770 3567 0.116 570 0.0288
2003 8648 8638 4071 0.133 1761 0.0152
2004 9480 9470 4660 0.152 1903 0.0311
2005 10041 10030 5231 0.171 2005 0.0154
2006 10615 10605 6013 0.196 1958 0.0154
2007 11105 11094 6853 0.224 2087
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Table 14. Female numbers at age (1000s) for 1888 855-2007.

Females Age
Year 0
1928 1648
1955 1631
1956 1630
1957 1628
1958 1626
1959 1624
1960 1623
1961 1621
1962 1620
1963 1618
1964 1616
1965 1615
1966 1612
1967 1564
1968 1522
1969 1484
1970 1484
1971 1485
1972 1483
1973 1480
1974 1473
1975 989
1976 1227
1977 620
1978 694
1979 1893
1980 2960
1981 1813
1982 657
1983 454
1984 456
1985 582
1986 560
1987 1364
1988 2027
1989 171
1990 410
1991 399
1992 570
1993 219
1994 813
1995 2874
1996 962
1997 1135
1998 288
1999 2594
2000 2364
2001 273
2002 285
2003 880
2004 951
2005 1002
2006 979
2007 1044

1

1536
1522
1521
1519
1518
1516
1514
1513
1511
1510
1509
1507
1506
1503
1458
1419
1384
1384
1384
1383
1380
1373
922
1144
578
647
1765
2760
1691
613
424
425
542
522
1272
1890
159
382
372
532
205
758
2679
897
1059
268
2419
2204
255
266
821
887
935
913

1432
1419
1418
1417
1415
1414
1412
1411
1410
1408
1407
1406
1403
1383
1384
1345
1322
1289
1287
1287
1284
1282
1276
857
1065
538
601
1641
2560
1566
568
392
392
501
479
1170
1741
146
351
344
488
188
698
2466
823
967
248
2236
2045
237
247
763
826
870

1335
1324
1322
1321
1320
1318
1317
1315
1314
1313
1311
1310
1308
1287
1272
1275
1252
1231
1199
1196
1194
1192
1191
1186
798
991
499
558
1521
2371
1451
525
361
362
459
440
1077
1594
134
324
315
448
173
642
2260
750
893
229
2074
1901
221
230
710
769

1245
1234
1233
1231
1230
1228
1227
1226
1225
1223
1222
1221
1219
1187
173
1162
1186
1165
1143
112
1107
1106
1106
1105
1103
™
915
462
516
1402
2188
1334
480
331
328
418
401
973
1447
123
294
287
409
158
581
2030
689
820
212
1923
1767
204
214
660

1161
1149
1148
1146
1144
1143
1142
1140
1140
1138
1136
1136
1132
1071
1054
1047
1078
1100
1077
1053
1020
1017
1020
1019
1025
1020
678
844
423
469
1279
1979
1190
433
289
290
372
350
857
1302
108
260
255
362
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Table 15. Model results from retrospective and iseitg analyses.

Derived Quantities of

Inter et Base Norewt Fec=WT| Retro O Retro Q5 Retro 04 Redrd Retro 02
Depletion in 2007 22.4% 22.6% 27.2% 26.7% 29.29% 26.8% 13.7% 14.6%
2007 spawning output 6,853 6,894 4,407 8,195 8,955 8,307 4,11p 4,331
Unfished spawning output 30,641 30,557 16,225 30,742 30,72D 30,995 30,083 ,6629
SQusy 12,256 12,223 6,490 12,297 12,288 12,398 12,0B3 8651,
MSVeg4o(landings+discard) 621 623 648 629 636 644 620 620
Fusy 0.041 0.042 0.045 0.042 0.042 0.041 0.04p 0.040
Exploitation rate at MSY 0.038 0.038 0.041 0.038 0.038 0.034 0.03p 0.038
Fa006Fmy 0.370 0.377 0.323 0.317 0.298 0.369 0.58p 0.571
Likelihoods

Objective function 2217.05 | 2684.42 2217.02 | 1940.29 1566.90 1207.24 857.23 789.64
Triennial Survey index 4.93 5.01 5.25 6.08 6.88 5.47 2.23 2.07
AFSC Slope Survey index 0.49 0.52 0.50 0.55 0.59 0.61 0.48 0.64
NWFSC Slope Survey index 4.67 4,72 4.65 4,71 4.67 4.86 1.03 1.04
NWFSC Shelf Survey index 0.03 0.02 0.03 0.04 0.00 0.00 0.00 0.00
Discard 7.61 10.50 7.62 7.44 8.35 2.98 3.73 2.72
Fishery and discard length 531.91 770.74 531.52 500.60 467.68 411.13 3467 3.591
Triennial Survey length 246.83 331.45 247.00 239.42 232.0p 225.30 213415 1.121
AFSC Slope Survey length 55.56 85.29 55.54 54.68 54.94 54.33% 55.95 52.85
NWFSC slope length 150.11 215.85 150.05 139.74 122.64 90.5p 52.38 022.4
NWFSC shelf length 55.84 55.79 55.77 38.33 17.89 7.74 0.0d 0.0
Fishery and discard age 571.20 591.78 571.36 527.58 388.74 248.15 12339 4.742
Triennial Survey age 16.10 24.87 16.13 18.41 18.96 0.00 0.04 0.0
AFSC Survey age 45.02 44.73 45.05 42.73 41.61 42.30 42.91L 43.35
NWFSC slope age 283.17 291.27 283.18 205.13 119.24 67.4P 0.0p 0.0
NWFSC shelf age 227.86 233.73 227.83 139.22 66.60 31.00 0.00 0.00
Catch 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Recruitment 15.62 18.05 15.46 15.53 15.98 15.24 15.3p 14.97
Parameter priors 0.10 0.11 0.10 0.10 0.10 0.10 0.09 0.19
Parameters

Natural mortality 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07
Steepness 0.6 0.95 0.6 0.6 0.6 0.6 0.6 0.6
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Table 16. Model results from profiling over natunabrtality rate values.

ﬁfe'r"g Quantities of Base M.04 M.05 M.06 M.08 M.09 M.10
Depletion in 2007 22.4% 5.9% 9.2% 14.5% 32.9% 45.8% 60.29
2007 spawning output 6,853 1,876 2,891 4,467 10,281 15,092 22,056
Unfished spawning output 30,641 32,070 31,393 30,791 31,237 32,981 36,644
SQusy 12,256 12,828 12,557 12,314 12,495 13,192 14,658
MSYg4(landings+discard) 621 399 471 541 721 859 1,068
Fusy 0.041 0.028 0.033 0.037 0.046 0.05 0.054
Exploitation rate at MSY 0.038 0.027 0.031 0.034 0.041 0.04 0.044
Fa006Fvy 0.370 1.897 1.082 0.627 0.226 0.143 0.09¢
Likelihoods

Objective function 2217.05 | 2254.46| 2231.7f 2220.9 2216.80 221796 9.281
Triennial Survey index 4,93 7.99 4.90 3.83 7.68 11.16] 14.59
AFSC Slope Survey index 0.49 0.38 0.39 0.44 0.54 0.58 0.61
NWFSC Slope Survey index| 4.67 5.38 4.97 4.76 4.65 4.67 4.71
NWFSC Shelf Survey index 0.03 0.06 0.04 0.03 0.03 0.03 0.03
Discard 7.61 8.41 8.02 7.76 7.54 7.50 7.49
Fishery and discard length 531.91 550.42 543.01 536.86 528.2B 525.86 524.40
Triennial Survey length 246.83 243.35 244.45 245.884 246.91 246.27 245.25
AFSC Slope Survey length 55.56 56.15 55.98 55.78 55.36 55.1 55.07
NWFSC slope length 150.11 152.79 151.57 150.67 149.79 149.63 149.54
NWFSC shelf length 55.84 58.12 57.22 56.46 55.41 55.13 54.97
Fishery and discard age 571.20 574.22 570.34 569.86 572.79 574.03 574.88
Triennial Survey age 16.10 15.40 15.62 15.85 16.34 16.5% 16.64
AFSC Survey age 45.02 44.22 44.46 44.76 45.20) 45.3] 45.34
NWFSC slope age 283.17 285.09 284.06 283.45 283.0B 282.90 282.76
NWFSC shelf age 227.86 229.59 228.89 228.3( 227.58 227.28 227.99
Catch 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Recruitment 15.62 22.79 17.70 16.05 15.63 15.8]1 16.04
Parameter priors 0.10 0.11 0.10 0.10 0.10 0.10 0.10
Parameters

Natural mortality 0.07 0.04 0.05 0.06 0.08 0.09 0.10
Steepness 0.6 0.6 0.6 0.6 0.6 0.6 0.6
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Table 17. Model results from profiling over sto@cruitment steepness values.

ﬁfe'r"g Quantities of Base h.3 h.4 h.5 h.7 h.8 h.95 hes
Depletion in 2007 224% | 6.9% | 10.8%| 16.0%| 29.2%  354% 431k  22.0%
2007 spawning output 6,853 | 2356 | 3504| 5000 884 10744 13007 6,749
Unfished spawning output| 30,641 | 34,085| 32,414 31,280 30,336 30,218 30,178 ,6630
SOusr 12,56 | 13,634| 12,966 12,51% 12,134 12,087 12,471 2662
MSYsgqo(landings+discard)] 621 245 408 526 703 776 870 616
Fusv 0041 | 0016 | 0027| 0035 004 005L 00d6 004l
Exploitation rate at MSY 0.038 0.014 0.024 0.032 0.042 0.046 0.050 0.0B7
FaoosFv 0370 | 2733 | 1101| 0597 025§ 0195 0146 039
Likdihoods

Objective function 2017.05| 204418 200568 221867 2217145 2218.39 9.291 2217.25
Triennial Survey index 4,93 7.85 4.83 4.03 6.72 8.64 11.07 4.8%
AFSC Slope Survey index|  0.49 041 042 0.45 053 056 0.58 0.4
i’;‘]\é\’e';sc Slope Survey 467 5.58 5.08 481 461 458 4.56 46
NPSC Shelf Survey 0.03 0.08 0.05 0.04 0.03 0.02 0.02 0.0
Discard 761 8.10 7.84 7.69 757 755 7.5 7.64
Fishery and discard lengt| 531.91 | 543.66| 53833 53457 53045 52907 52849 2.083
Triennial Survey length | 246.83 | 24151| 24357 24550 24747 2477  247|66 6.724
AFSC Slope Survey length 5556 | 5562 | 5566| 5563] 5544 5530 5542  55k6
NWFSC slope length 15011 | 152.64| 15132 15058 14990 14980 14972 0.125
NWFSC shelf length 5584 | 5809 | 57.03| 5629 556  555p 5546 5586
Fishery and discard age | 571.20 | 571.81| 569.75 57018 57148 57219 572/32 1157
Triennial Survey age 1610 | 1562 | 1575| 1592 1624  163b 1691 1610
AFSC Survey age 4502 | 4440 | 4459 4484 4519 4518 4540 452
NWFSC slope age 283.17 | 284.46| 28364 28329 28312 283p8 28303 3.188
NWFSC shelf age 227.86 | 22023| 22856 22818  227.d8 22767 22745 7.822
Catch 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0
Recruitment 1562 | 2502 | 1912| 1669 1514  149b 1447 1565
Parameter priors 0.10 0.11 0.10 0.10 0.10 0.10 0.10 0.2
Parameters

Natural mortality 007 007 | 007 | 007 0.07 0.07 0.07 0.07
Steepness 0.6 03 04 05 07 08 095| 0,594
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Table 18. Model results from profiling over stodcruitment steepness (h) and
estimating natural mortality (M).

:Dn?érvg Quantities of Base h.3Mest| hMest h.4Mest h.5Mgst h.6Mgst  h.7Mebkt8Mest [ h.9Mest
Depletion in 2007 22.4% | 265% | 26.7%| 26.8% 27.29 28.1%  29.5p  31.6% 5984,
2007 spawning output 6,853 9,782 9,250 8,969 8,659 8,67y 8,950 9,500 3170,
Unfished spawning output| 30,641 | 36,850 34,685 33,45 31,744 308f1 30,350 ,0530| 29,889
SOusy 12,256 | 14,740 13,874 13,38 12,713 12,318 12,140 ,0212| 11,955
MSYgs(landings+discard)] 621 392 492 549 629 675 707 735 766
Fusy 0.041 0.021 0.028 0.033 0.044 0.044 0.047 0.049 5200
Exploitation rate at MSY | 0.038 0.019 0.025 0.029 0.035 0.039 0.042 0.045  470.Q
Fa006Fwy 0.370 0.503 0.401 0.358 0.304 0.278 0.293 0.2P7  000.2
Likelihoods

Objective function 2217.05| 2214.78 221521 2215.] 2215]89 2216.64 7.221 221831 2219.1
Triennial Survey index 4.93 6.12 6.06 6.05 6.11 6.36 6.82 7.54 8.54
AFSC Slope Survey index|  0.49 0.53 0.53 0.52 0.52 0.52 0.53 0.54 0.5p
i';‘]\é"eisc Slope Survey 467 4.96 487 481 472 4.65 4.61 451 456
i’;']‘c’ive':(sc Shelf Survey 0.03 0.04 0.04 0.03 0.03 0.03 0.03 0.01 0.0p
Discard 7.61 7.51 7.53 7.54 7.55 7.56 7.57 7.51 7.5p
Fishery and discard lengthl 531.91 | 526.73| 527.45 52798 52896 529.67 530/14 0.383| 530.28
Triennial Survey length 246.83 | 24450 24514 2455 246.37 24608  247l46 7.824| 248.04
AFSC Slope Survey length  55.56 55.17 55.24 55.30 55.39 55.44 55.46 55.46 4355
NWFSC slope length 150.11 | 149.83| 149.86( 149.8 149.90  149.p0  149(89 9.874| 149.83
NWFSC shelf length 55.84 55.35 55.41 55.45 55.57 55.5f 55.61 55.62 6355
Fishery and discard age | 571.20 | 573.91| 573.38 573.04 57248 5724 571/91 1.887| 571.76
Triennial Survey age 16.10 16.27 16.25 16.24 16.23 16.24 16.97 16.82 3816
AFSC Survey age 45.02 45.17 45.16 45.16 45.14 45.14 45.13 4513 1445
NWFSC slope age 283.17 | 282.86| 282920 28296 283.03 283.p8 28311 3.138| 283.13
NWFSC shelf age 227.86 | 227.37| 22746 22751 227.40 22765  227|67 7.6B2| 227.62
Catch 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0p
Recruitment 15.62 18.37 17.63 17.12 16.24 15.59 15.13 1481 6214
Parameter priors 0.10 0.11 0.34 0.10 0.10 0.10 0.10 0.1 0.1p
Parameters

Natural mortality 0.07 0.106 0.098 0.093 0.083 0.076 0.070 0.067  40.06
Steepness 0.6 0.3 0.35 0.4 0.5 0.6 0.7 0.8 0.9
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Table 19. Model results from profiling over estimgtnatural mortality (M) and
estimating stock recruitment steepness (h) using’®grior.

Depletion in 2007 224% | 123% | 165%| 19799 22.0%  238% 2540  26.{% 996.
2007 spawning output 6853 | 3779 | 5001 5958 6749 751  83f2 9260 394
Unfished spawning output| 30,641 | 30,774| 30,307 30,255 30,65  31,5p1 32492 ,6834| 35,053
SOusy 12256 | 12,300| 12,123 12,10p 12246  12.6b4 13,197 ,87a3| 14,021
MSYgs(landings+discard)| 621 507 571 608 616 597 550 492 47d
Fusy 0041 | 0037 | 0041| 0042 004] 0038 0033  o0obs8 2704
Exploitation rate at MSY | 0038 | 0035 | 0038| 0039] 003]  003%F 0030 00p5 2404
FaoosFwiv 0370 | 0747 | o0516| 0420 037d o036 036  04b1 0804
Likelihoods

Objective function 2217.05| 223219 222370 221984 221705 2218.01 5291 221524] 221528
Triennial Survey index 4.93 3.51 3.77 4.34 4.85 5.29 5.70 6.04 6.1B
AFSC Slope Survey index| 0.49 0.41 0.44 0.47 0.49 0.50 0.52 0.5 0.5B
i';‘]\é"eisc Slope Survey 467 4.66 4.62 463 4.68 473 4.81 4.81 4.8p
i’;']‘c’ive':(sc Shelf Survey 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.04 0.04
Discard 761 7.99 7.78 7.68 7.62 758 755 75 7.5p
Fishery and discard lengt 531.91 | 542.79| 537.72 53439  532.03 530018 528,63 7.452| 527.24
Triennial Survey length | 246.83 | 246.96| 247.34 24710 24647  246p5 24566 5.184| 24504
AFSC Slope Survey lengthh 5556 | 56.07 | 5585| 5569 555§ 554k 5533  55p4 235
NWFSC slope length 150.11 | 150.80| 15045  150.2% 15042  150.p2  149|93 9.864| 14984
NWFSC shelf length 5584 | 5667 | 5632| 5606 5584 5560 5593 5541 3855
Fishery and discard age | 571.20 | 57051| 570.16 57054 57145 57186  572/64 3.387| 573.53
Triennial Survey age 1610 | 1572 | 1591| 1602] 161d 1616 1640 1605 2616
AFSC Survey age 4502 | 4461 | 4480| 4493 4504 4508 4512  45l6 1745
NWFSC slope age 28317 | 28385| 28351 28331 28318 283ps 28298 2.928| 282.91
NWFSC shelf age 227.86 | 22859| 22826 22808 22747  227f2  227|58 7.482| 227.44
Catch 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0p
Recruitment 1562 | 1546 | 1493| 1513 1568  163b  17.3 1763 7417
Parameter priors 0.10 3.58 1.92 0.84 0.29 0.09 0.14 0.34 0.3
Parameters

Natural mortality 0.07 0.04 0.05 0.06 007| o008 009 | 0098| o010
Steepness 06 0.88 0.81 070 | 059 050 0.41 0.31 036
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Figure 1. Map of density of occurrence of darktihetd rockfish off of (A) Washington
and Oregon and (B) Northern and Central Califo(n&xt page).
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Figure 1 (cont.)
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Figure 2. Time series of estimated fishery landings
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Female retained length fits for fleet 1
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Figure 3. Female fishery length compositions andenéts.
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Female retained Pearson residuals for fleet 1 (max=4.77)
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Figure 4. Pearson residuals for female length caitipa fits to fishery data.
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Male retained length fits for fleet 1
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Figure 5. Male fishery lengths compositions and ehdits
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Male retained Pearson residuals for fleet 1 (max
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Figure 6. Pearson residuals for male length coitipodits to fishery data.
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Combined sex discard length fits for fleet 1
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Figure 7. Fishery discard length compositions andehfits.
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Combined sex discard Pearson residuals for fleet 1 (max=3.73)
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Figure 8. Pearson residuals for length compostitsrio fishery discard data.
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2006 Age at length bin for females, fleet 1
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Figure 9. Fishery female 2006 conditional age-atike data and model fits.
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2006 Age at length bin for males, fleet 1
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Figure 10. Fishery male 2006 conditional age-atfflerdata and model fits.
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Female whole catch length fits for fleet 2
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Figure 11. Triennial Shelf Survey female length positions and model fits.
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Female whole catch Pearson residuals for fleet 2 (max=13.47)
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Figure 12. Pearson residuals for female lengthpasition fits to Triennial Survey data.
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Male whole catch length fits for fleet 2
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Figure 13. Triennial Shelf Survey male length cosipons and model fits
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Male whole catch Pearson residuals for fleet 2 (max=4.54)
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Figure 14. Pearson residuals for male length caitipa fits to Triennial Survey data.
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Female whole catch length fits for fleet 3
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Figure 15. AFSC Slope Survey female length commostand model fits
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Female whole catch Pearson residuals for fleet 3 (max=3.87)

50
[ ]
[ ]
40 .
° @*
o o .
£ ° : S 4
e/ o [ ] . °
c 30 1 o @ o o
o) o [ ] o °
£ . ° : :
=2 @ o o o
o @ o @ 0
| [ ] ° @ °
- [e] . .
[ o - .
e o . .
20 1 : : : :
* o °
@
10 :
N
I I I I I I I
1996 1997 1998 1999 2000 2001 2002
Year

Figure 16. Pearson residuals for female lengthpamition fits to AFSC Slope Survey
data.
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Male whole catch length fits for fleet 3
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Figure 17. AFSC Slope Survey male length compasstend model fits
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Male whole catch Pearson residuals for fleet 3 (max=3.42)
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Figure 18. Pearson residuals for male length caitipa fits to AFSC Slope Survey
data.
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Female whole catch length fits for fleet 4
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Figure 19. NWFSC Slope Survey female length contjpos and model fits
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Female whole catch Pearson residuals for fleet 4 (max=5.59)

50
L]
¢ L) °
[ ] ° ‘ o
[ ] o [e] ] o o
® o o . o o o
40
L] o @ o )
o [ o [ °
o ) O . o @ o
P
E c . . M ¢ : :
o o @ o *
~— o o o o o °
c 30 [ ° . o o [
e * o e . o .
* [e] ® . Y o Y
-.c-a . ° . o . ° .
g’ o ° [} o . o .
o o o o L] o L]
- . . o [} o o
. o @ o] * o .
. @ . o . . [ ]
° @ o ° . ° °
20 o [} o o o o L]
L] o o . o o
. 'Y . o °
. Y . . .
3 . . )
e
10
I I I I
2000 2002 2004 2006
Year

Figure 20. Pearson residuals for female lengthpasition fits to NWFSC Slope Survey
data.
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Male whole catch length fits for fleet 4
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Figure 21. NWFSC Slope Survey male length compmsstand model fits
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Male whole catch Pearson residuals for fleet 4 (max=4.51)
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Figure 22. Pearson residuals for male length cortipondits to NWFSC Slope Survey
data.
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Female whole catch length fits for fleet 5
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Figure 23. NWFSC Shelf Survey female length contpmss and model fits
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Female whole catch Pearson residuals for fleet 5 (max=3.18)
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Figure 24. Pearson residuals for female length amitipn fits to NWFSC Shelf Survey
data.
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Male whole catch length fits for fleet 5
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Figure 25. NWFSC Slope Survey male length compmsstand model fits
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Male whole catch Pearson residuals for fleet 5 (max=2.28)
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Figure 26. Pearson residuals for male length coitipodits to NWFSC Shelf Survey
data.
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Female whole catch age fits for fleet 2
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Figure 27. Triennial female 2004 age compositioth model fit.
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Male whole catch age fits for fleet 2
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Figure 28. Male Triennial 2004 age composition aratlel fit.
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2006 Age at length bin for females, fleet 4
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Figure 29. NWFSC Slope Survey female 2006 condiliage-at-length data and model
fits.
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2006 Age at length bin for males, fleet 4
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Figure 30. NWFSC Slope Survey male 2006 conditiagal-at-length data and model
fits.
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2006 Age at length bin for females, fleet 5
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Figure 31. NWFSC Shelf Survey female 2006 cond#ti@ye-at-length data and model
fits.
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2006 Age at length bin for males, fleet 5
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Figure 32. NWFSC Shelf Survey male 2006 conditi@ugd-at-length data and model
fits.
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Figure 33. Maturity ogive for female darkblotchedkfish.
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Figure 34. Length to spawning output relationship.
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Figure 35. Growth curve for female (upper) anderddrkblotched rockfish estimated in
the model.
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Figure 36. Comparison of darkblotched rockfish baadiocarbon values at annulus
based birth to expected curve based on referertoéthd were collected in 2000-2002
and aged in 2003. A number of the otoliths appedetunderaged by as much as 10
years or more, and a few appear to be overaged.
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Female ending year selectivity for fleet 1
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Figure 37. Male and female fishery selectivity &083-2006 retention (as the proportion
retained at length).
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Figure 38. Retention in the three periods (throlig®9, 2000-2002, 2003-)
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Female ending year selectivity for fleet 2
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Figure 39. Male and Female selectivity for the finial Shelf Survey.
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Female ending year selectivity for fleet 3
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Figure 40. Male and female selectivity for the AFSIGpe Survey.
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Female ending year selectivity for fleet 4
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Figure 41. Male and female selectivity for the NV@FSlope Survey.
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Male ending year selectivity for fleet 5
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Figure 42. Male and female selectivity for the NVZFShelf Survey.
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Figure 43. Time series of estimated discards.
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Figure 44. Time series of estimated discard fractio
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Discard fraction for fleet 1
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Figure 45. Fit to discard fraction data.
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Figure 46. Time series of summary biomass.
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Figure 47. Time series of exploitation rate (cazahimary biomass).
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Figure 51. Comparison of histories of spawning au{g) and depletion (B) between the
2005 and 2007 assessments.
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Figure 52. Comparison of time history of summamgnass for 2005 and 2007
assessments. The difference in virgin biomass Yagth spawning output in the

previous figure) is due to similar estimation obghuctivity at moderate stock sizes and a
lower steepness value (0.6 (2007) versus 0.95 {2008ich indicates increased
recruitment at virgin biomass (e.g. afpB40% of spawning output, in this case), average
recruitment = 0.8Rwhen h = .6, and 0.98Rvhen h = .95).
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Figure 53. Model fits to Triennial shelf and AFS©$ Survey indices
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Appendix: Input Files

Starter File:

## SS2 Version 2.00.f

dat.txt

ctl.txt

0 #Read SS2.PAR 1=yes

1 #Verbosity

1 #detailed .rep file

0 #number of boostrap files to create

9 # Phases greater than this are set to -1
Code_version_:_

10 #burn in for mcmc chain

2 #thinning intervalfor mcmc

0.0 #jitter initial param values

0.01 #push init param values from bounds

-1 #min year for spbio sd report (neg value to
-1 #max " (neg = endyr)

0.0001 #convergence criterion

0 #retrospecitive year beyond which obs data nullif
to ignore)

1 #fishery keeper (1 = normal, 0 = set all to O (fo
0.06 # Ball Park F

1999 # year for above

1 #F method = 1 = popes (as in V.1.xx), 2 = continu
1 #summary age

1 #forecast option 0-4

1 #MSY option 0-4

0 #Do output for rebuilder package

1999 #year declared for rebuilder package

-1 #start year for rebuilding package (-1 sets to e

Control File:

## SS2 Version 2.00.f

#

1 # Morphs

1 # Sub-Morphs

1 # Areas

1111 1%#Areas perType

# Recruitment Distribution Pattern

1 # Recruitment distribution

0 # Allow Seasonal Recruitment Interaction
0 # Allow Migration

0 0 0 #dummy for migration

2 # Blocks

1 2 #blocks in each design

2000 2006

2000 2002 2003 2006

0.5 # Recruit Fraction Female

1000 # Sub-Morph Ratio Between/Within
-1 # Sub-Morph Distribution

# Natural Mortality & Maturity

4 # last age for M young

15 # first age for M old

1.7 #age for growth Lmin

29 #Age for growth Lmax

0.1 #SD constant added to Length at age (0.1 to mim
0 #Variability about growth (0 CV~f(LAA) (as in SS2
sd~f(A)

1 #maturity option - 1 L logistic, 2 age log. 3 rea
2 # first age allowed to mature

3 #Mg parm offset option

1 #MG parm adjust method

-7 #MG parm dev phase

# Maturity & Growth Parameters
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styr-2; virgin level)

ied (0 = no retro, neg value = # years

r dynamic Bzero)

ous F

ndyr+1)

ic SS2 v 1.xx)
v1.xx),1 CV~f(A), 2 sd~(LAA), ,3

d mat at age



#min max init prior pr_type sd phase env UseDev Minyr Maxyr

use_bl bl_type

001 015 007 008 O 0.8 -3 0 0 0 0 0
0 0 # natM Young

-3 3 0 0 0 0.8 -3 0 0 0 0 0
0 0 # natM old exp offset

12 16 145 146 O 5 2 0 0 0 0 0
0 0 # Lmin

40 60 4244 425 O 10 2 0 0 0 0 0
0 0 # Lmax

0.05 025 0.215 0.2 0 0.8 3 0 0 0 0 0
0 0 # VBK

005 025 0065 007 O 0.8 3 0 0 0 0 0
0 0 # CV Young

-3 3 0 0 0 0.8 4 0 0 0 0 0
0 0 # CV old offset

-3 3 0 0 0 0.8 -3 0 0 0 0 0
0 0 # Male natmort offset

-3 3 0 0 0 0.8 -3 0 0 0 0 0
0 0 # male natmore offset

-3 3 0 0 0 0.8 -5 0 0 0 0 0
0 0 # Male Lmin offset

-3 3 -0.12 0 0 0.8 3 0 0 0 0 0
0 0 # Male Lmax offset *

-3 3 0233 0 0 0.8 3 0 0 0 0 0
0 0 # Male VBK offset *

-3 3 0 0 0 0.8 -6 0 0 0 0 0
0 0 # Male cv Y offset

-3 3 0 0 0 0.8 -6 0 0 0 0 0
0 0 # Male cv old offset

-3 3 2.10E-050 0 0.8 -3 0 0 0 0 0
0 0 # F L to wt coeff

-3 3 2.961422.646940 0.8 -3 0 0 0 0 0
0 0 #F L to Wt exp

0 60 3459 55 0 0.8 -3 0 0 0 0 0
0 0 # Mat infl

-3 3 -0.6429-0.25 0 0.8 -3 0 0 0 0 0
0 0 # Mat logistic slope (negative)

-3 3 0.1458 1 0 0.8 -3 0 0 0 0 0
0 0 # fecund intercept

0 2 1325 1 0 0.8 -3 0 0 0 0 0
0 0 # fecund multiplier

-3 3 2.10E-050 0 0.8 -3 0 0 0 0 0
0 0 # Male L to wt coeff

-3 3 2.961422.646940 0.8 -3 0 0 0 0 0
0 0 # Male L to wt exp

0 1 1 1 0 50 -50 0 0 0 0 0
0 0 # Recruitment apportionment by growth pattern

0 1 1 1 0 50 -50 0 0 0 0 0
0 0 # Rec app by Area

0 1 1 1 0 50 -50 0 0 0 0 0
0 0 # Rec app by Season

0 1 1 1 0 50 -50 0 0 0 0 0
0 0 # Cohort growth deviation

0 # Environmental Custom Flag
0 # TimeBlock Custom Flag

3 #Recruitment Function 1 BH wiflat top, 2 Ricker, 3 BH, 4 none

# Recruitment Parms

#Low High Init  Prior PrType  SD phase

3 31 8.2 8 0 10 1 #RO

0.2 095 0.6 0.507 2 0.141 -2 #h

0 2 0.8 0.8 0 0.8 -1 #sigma R

-5 5 0 0 0 1 -3 # Env link coeff

-5 5 0 0 0 1 -3 # Init Equilb offset to virgin

-1 1 0 0 0 100 -1 # placeholder for Autocorrelation

0 #Index of Env Var
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2 #Env target param - 1 =rec devs, 2 =R0, 3 =h
1 #Rec dev type 0 = none, 1 = devvector (sum=0), 2
1975 #First year of rec resid

2005 #Last year of rec resid

-8 # Lower bound

8 #Upper bound

3 #Phase

1900 #First year of full bias correction linear ra
year

# Initial Fishing Mortality Parameters
010001099 -1

Catchability Specification

#
0
0
0
0
0

cooooo
cooooo
cooooo
A
cooooo

# Catchability Parameters
#10 10 -1-1 0 99 1
#-10 10 -15-15 0 99 1
#-10 10 -1.8-1.7 0 99 1
#-10 10 -1.8-1.7 0 99 1

# Selectivity Specification

#Type Retent MoffsetSpecial

#Length

24 1 0 0 #Fishery

24 0 0 0 #Triennial

24 0 0 0 #AFSC slope

24 0 0 0 #NW slope

24 0 0 0 #NW shelf

10 0 0 0 #AGe selects 10 = flat

10 0 0 0

10 0 0 0

10 0 0 0

10 0 0 0

# Selectivity Parameter

#Peak

#Width

#Var Asc

#Var desc

#init

#Final

#Low  High Init  Prior PrType SD Phase env
block blswitch

20 45 36 32 0 50 2 0
0 0 # 1 = baseparm*exp(blockparm)

-6 4 1 0 0 50 2 0
0 0

-1 9 4 4 0 50 3 0
0 0

-1 9 5 5.5 0 50 3 0
0 0

-5 9 -2 -2 0 50 2 0
0 0

-5 9 9 5 0 50 -3 0
0 0

15 70 27 35 0 99 2 0
1 2

0.1 10 2 1 0 99 2 0
0 0 # 1 = parm + blockparm

0.001 1 1 1 0 99 -3 0
2 2 # 2 = parm' = blockparm
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= simple deviations

mp for this year - plus-age to this

usedev min yr maxyearsd

0 0 0 0.5
0 0 0 0
0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0
0 0 0 0.5

0 0 0 0.5

0 0 0 0.5



10

-6

-5

1# 2 = new (v2.00.c) sel parm adjust method, 1 old
0 # Environmental Custom Flag

o® o© o© o“’o“o@ o® o© o© o“’o#oa o® o© o© o“’o#oa oo

o®oPon

o ©

9
0

9
0

6]

oWoWon

oP

-4

-3

-4
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50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

-3

-4
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1 # TimeBlock Custom Flag # 1
#101000 0O 50 3
#59-4-4 0 50 4

-4 #selparm_dev_phase

# Variance Adjustment Factors

0 0 0 00 #constadded to survey cv

0 0 0 0 0 #constadded to discard sd

0 0 0 00 #constadded to body weight sd
.76 .71 .64 .69 1 # mult scalar for length co
1.71 1 11 #multscalar for age comps
11111 #multscalarforlength at age obs

# Degrees of Freedom for Discard & Mean Body Weight
30

30

# Lambdas

1 # Max Lambda Phase

0 # sd offset

# CPUE Lambda

Discard Lambda

OO0 OoORH#HRFRFRLPEFLPEFLO

# Mean Body Weight
0

# Length Composition

Age Composition

Mean Size at Age

COO0COCOHRRRRRERRREREER

# Initial Equilibrium

2 Recruitment Deviations

i Prior Lambda

i Deviation Time Series

i Crash Penalty lambda

5299# Max Allowable Harvest Rate
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Data File:

##rewt half length discard n for rewt

## SS2 Version 2.00f

1928 # start year

2006 # end year

1 # N seasons per year

12 # Months per season

1 # Spawning Season

1 # N fishing fleets

4 # N surveys
FISHERY%TRIENNIAL%SLOPE%NWSLOPE%NWSHELF #Names ded by "%"
0.5 0.7 0.92 0.6 0.6 #Timing of each fishery/su rvey (.42 POP)
2 # Number of Genders

45 # Accumulator age

# Catch

0 #inital equilibrium catch

# Landings

1 #1928

OCO~NONNNNRPRPPWOW
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557

956.5 #1981-2004 updated 6.14.2007
1116.2 #Tagart 1982 value for Oregon = 920

939.9

1273.8
1787.1
1265.2
2420.0
1655.1
1274.9
1650.9
1208.1

687.4

1193.7

864.4
783.0
729.6
824.1
944.0
361.8
262.0
173.2
112.6
80.0

189.0

104.7 #2005 New 6.14.2007
113.3 #2006 New 6.14.2007

25 # number of Survey data points
1189 0.377 # Triennial
1825 0.206
1641 0.325
1179 0.234
1129 0.265

1980
1983
1986
1989
1992
1995
1998
2001
2004
1997
1999
2000
2001

#1979 1 4 4555 0.41 #POP (not GLMM'd) added .2

RPRRRPRRPRRPRRPRRRRERERERE
WWWWNRNRNRNNNNNN

718
818
601

0.261
0.236
0.225

1397 0.258

578
407
520
724

0.813 #AFSC slope
0.407
0.526
0.755

#1985 1 4 5595 0.37

1999
2000
2001
2002
2003
2004
2005
2006
2003
2004
2005
2006

1986
2000
2001
2002
2003
2004
2005

RPRrRRRRPRRPRRPRRPRRPRRERE

RPRRRRRE

QAU ar~DdMDMDAMDMDIMIAD

RPRRPRRRRR

790

0.430 #NWFSC slope

1098 0.456

495 0.416

827 0.410

3885 0.467

1254 0.431

1789 0.405

1487 0.352

422 1.391#NWFSC shelf
265 1.011

244 0.590

228 0.526

2 # Discards Type 1 = biomass(mt), 2 = fraction o
7 # Discards N observations

0.05
0.32
0.41
0.47
0.33
0.21
0.24

0.1
0.1 #Updated based on new info
0.1 #NEW

0 # Mean Body Weight
#2002 1 1 1 052 0.3
#2003 1 1 1 0.73 0.3

# Composition Conditioners
-0.0001 #compress tails until observed proportion i
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0.0001 #Add to obs and exp proportions then renorma lize
37 # Number of Length Bins

6 789 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28

29 30 31 32 33 35 37 39 41 43 45 47 49 51

57 # Length Composition Observations

#Year Seas Fleet Gender Part effn 6 7 8 9 10 11
12 13 14 15 16 17 18 19 20 21 22
23 24 25 26 27 28 29 30 31 32 33
35 37 39 41 43 45 47 49 51 6 7
8 9 10 11 12 13 14 15 16 17 18
19 20 21 22 23 24 25 26 27 28 29
30 31 32 33 35 37 39 41 43 45 47
49 51

1977 1 1 3 2 22 0.00 O 0 0 0 0
0 0 0 0 0 0 0 0 0 0
0.006578947 0 0.023026316 0.016447368 0.029605263 0.078947368
0.065789474 0.072368421 0.082236842 0.046052632 0. 046052632
0.075657895 0.016447368 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0.003289474 0.003289474
0.013157895 0.016447368 0.032894737 0.0625 0.07894 7368 0.085526316
0.049342105 0.036184211 0.032894737 0.019736842 0 0
0.003289474 0 0 0 0.003289474 0 0

1978 1 1 3 2 9 000 O 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0.01 0.015 0.025 0.04 0.045 0.06 0.065 0.09 O. 12
0.015 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 0.02 0.04 0.055 0.08
0.145 0.065 0.05 0.055 0.005 O 0 0 0 0 0
0 0

1981 1 1 3 2 44 0.00 O 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0.009352168 0 0.000923447 0.009658981 0
0.017071936 0.009914631 0.002308139 0.004315309 0. 029660242
0.079223767 0.163936007 0.201138023 0.07768508 0.0 45483208
0.007295434 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0.001580486 0 0.001576187 0
0.004283547 0.007270873 0.046535231 0.184208021 0. 087405632
0.009173651 0 0 0 0 0

1982 1 1 3 2 89 000 O 0 0 0 0
0 0 0 0 0 0 0 0 0 0
0.000209381 0 0.000276902 0.001000681 0.00038614 0 .005672158
0.006879098 0.010054919 0.006879155 0.01852027 0.0 35607596
0.035969079 0.09680007 0.106453931 0.150588258 0.1 07370175
0.050012385 0.016759029 0.003351308 0.018290696 0. 003854013 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0.002052348 0.000400223 0.00490636
0.003430074 0.001632034 0.005899893 0.004138135 0. 010646879
0.008556366 0.01623941 0.049246598 0.12613895 0.06 4697219
0.015629436 0.004155975 0.005121676 0.000582645 0. 000582645
0.000582645 0.000425247

1983 1 1 3 2 165 000 O 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0.001558261 0.000755252 0.001921727 0.001684603 0.002958102
0.001907771 0.005548072 0.006593778 0.005409392 0. 025342831
0.042579281 0.129231481 0.106978782 0.158768882 0. 066233371
0.034024602 0.006325025 0.004974093 0.002342174 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 4.20147E-05 0.000553799 0.000278982 0.000739 01
0.001073818 0.001301158 0.004911195 0.004834157 0. 010500749
0.013123356 0.047878464 0.108049036 0.113874963 0. 062764421
0.017942506 0.000784066 0.002421205 0 0.001894812 0.001894812

1984 1 1 3 2 333 000 O 0 0 0 0
0 0 0 0 0.0001455 0 0 0 0 0
0 0 0.000273317 0.000479761 0.000723049 0.00101426 2
0.007088889 0.012052446 0.011529141 0.00817034 0.0 18918255
0.032310116 0.062905043 0.118295281 0.099920392 0. 107032918
0.081542127 0.035738699 0.008357854 0.002410767 0 0 0
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1985

1986

1987

1988

1989

1990

0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0.001903934 0.002068308 0.000882328
0.000807418 0.003281165 0.009473278 0.007829539 0. 0083354
0.016750228 0.064557223 0.123650076 0.087221681 0. 055677021
0.005926855 0.001267992 0.001232823 0 0 0.00022657 3
1 1 3 2 486 000 O 0 0 0 0
6.46695E-05 0 0 0 0 0 0 0 0
0.000356996 5.30603E-05 0.000379775 0.001248356 0. 000821946
0.001327191 0.004531869 0.00414171 0.007254773 0.0 17542105
0.023968267 0.034859106 0.057125733 0.070378564 0. 079307216
0.08456412 0.07108764 0.042441247 0.028954555 0.00 2628247
0.001280595 0.000285876 0 0 0 0 0 0 0

0 0 0 0 0 0 0 3.98455E-05 0
0.000421666 0.000121728 0.000439149 0.002210422 0. 001835626
0.005776825 0.004297625 0.013519143 0.016396334 0. 023866345
0.041263531 0.084824282 0.119990452 0.079574708 0. 04171739
0.017789248 0.006301526 0.002437656 0.001143502 0. 001143502
0.000285876

1 1 3 2 278 000 O 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0
0.002071054 0 0.000159037 0.000739251 0.001897864 0.002365606
0.007196057 0.012056497 0.016022808 0.045839908 0. 123178156
0.081935263 0.097712823 0.085617346 0.075472013 0. 028118091
0.011721602 0.001773021 6.52695E-05 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0
0.002071054 0 0.000159037 6.52695E-05 0.000366787 0.001610705
0.003423968 0.005407715 0.00795615 0.01719403 0.02 6988024
0.036217687 0.089140217 0.114044498 0.072261733 0. 024888035
0.004263426 0 0 0 0 0

1 1 3 2 412 000 O 0 0 0 0

0 0 0 0 0 0 0 0 0 0
5.13221E-05 5.13221E-05 0.000393739 0.000781583 0. 000356925
0.00034488 0.000240063 0.001776388 0.004286446 0.0 07125981
0.01730589 0.071290522 0.119509346 0.12964213 0.08 2883901
0.037657544 0.013366455 0.001432218 0.000578332 0. 000119354 0
0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 7.33442E-05 0.000184316 0.000172226
0.000261177 0.000351181 0.000270387 0.002035782 0. 003762314
0.012557375 0.018388235 0.044763024 0.138283505 0. 170281506
0.092834757 0.019667667 0.003648208 0.002094189 0 0.000986991
0 0.000189475

1 1 3 2 187 000 O 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0
0.000661529 0.000196366 0.000196366 0.002288348 0. 001753395
0.000845588 0.004490349 0.001996761 0.003119104 0. 011005669
0.090355708 0.131260802 0.108269463 0.113863453 0. 049264139
0.011334184 0.003469253 0.002226819 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0.00061068 0.000838988 0.002180599
0.001374062 0.002724592 0.007244706 0.007556083 0. 033517473
0.115773569 0.160844237 0.094703317 0.030369262 0. 005380377 0
0.000284758 0 0 0

1 1 3 2 144 000 O 0 0 0 0

0 0 0 0 0 0 0 0.000788562 0 0

0 0 0.000342101 0.000684202 0.003813284 0.00649784 7
0.008279591 0.011320896 0.006280937 0.019584264 0. 021176669
0.068227491 0.152058179 0.070295726 0.070753187 0. 039862396
0.02535664 0.01054275 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0.000788562
0 0 0 0.000342101 0 0.000840567 0.005667921
0.008389814 0.004228372 0.006906767 0.014798088 0. 014258987
0.038924843 0.150251382 0.15339481 0.056826018 0.0 24289354
0.004111149 0 0 0.000116543 0 0

1 1 3 2 183 000 O 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0

0 0 0 0.003509186 0.007076532 0.012307275 0.005499 779
0.010292605 0.0178002 0.026634944 0.066443951 0.07 8963855
0.102143846 0.081646352 0.047993095 0.051572853 0. 022488357
0.00733607 0.004945395 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0

0 0 0 0.002037258 0.000794896 0.004306384 0.012841 297
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1991

1992

1993

1994

1995

1996

0.021916993 0.020533715
0.07186936 0.046307552
0

1 1 3 2

0 0 0 0
0.004502616 0.001125654
0.006130147 0.008949655
0.01521165 0.036985609
0.071645477 0.093169508
0 0 0 0
0.000156387 0.000156387
0.005315507 0.004363072
0.010109999 0.009935742
0.104470409 0.057022386
0 0 0

1 1 3 2

0 0 0 0

0 0.001834152 0
0.010497037 0.006619798
0.074575408 0.097876095
0.014121777 0.001502666
0 0 0 0

0 0 0.001834152
0.010456193 0.025858325
0.123374151 0.105258023
0.002657951 0 0

1 1 3 2

0 0 0 0
0.000529545 0.000627547
0.003644621 0.008934061
0.025389116 0.035429065
0.035916937 0.010201857
0 0 0 0

0 0 0 0
0.00066896 0.001951283
0.031407735 0.032932631
0.077328712 0.026204645
0

1 1 3 2

0 0 0 0
0.000486962 0.0005523
8.08674E-05 0.00395701
0.031433589 0.068712007
0.057324993 0.044985485
0 0 0 0

0 0 0 0
0.001110299 0.000206603
0.017938335 0.044080903
0.047738785 0.009108951
0

1 1 3 2

0 0 0 0
7.5112E-05 0.000842581
0.000353183 0.003162351
0.067003728 0.086987607
0.043183575 0.01205678
0 0 0 0

0 0 0.000176592
0.001496789 0.003280135
0.05642791 0.100674695
0.003596029 0.000210132
1 1 3 2

0 0 0 0
4.4132E-05 9.79892E-05
0.003911297 0.008358274
0.014841308 0.068020984
0.058561772 0.032922472
0 0 0 0

0 0 0 0
0.002135368 0.003965466
0.019305634 0.037848989

0.026667583 0.115233875 0. 113686381
0.015132791 0.002017621 0 0 0
143 000 O 0 0 0 0
0 0 0 0 0 0
0.004171721 0.011722977 0. 008692469
0.012865958 0.009707662 0. 020097676
0.077349652 0.092913414 0.1 00668455
0.03928339 0.014403562 0.0 00973144 0
0 0 0 0 0 0 0
0 0.000936875 0 0 0.000253 575
0.011188102 0.009460796 0. 006194133
0.006951237 0.015268149 0. 074181058
0.041166472 0.008699816 0 0035995 0
58 000 O 0 0 0 0
0 0 0 0 0 0 0
0.005064503 0.002045318 0.00310042 4
0.021779543 0.029846103 0. 044157496
0.123876327 0.08100722 0.0 58061504
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0.000376819 0.000587985 0.012786 846
0.009282842 0.020880342 0. 055033373

0.045698233

0.007414299 0. 002535094 0

66 000 O 0 0 0 0

0 0 0 0.001326852 0.001326852
0.000698097 0.00465315 0.0 01749212 0
0.012401269 0.019291458 0. 032008647
0.084834623 0.086639714 0. 057803359
0.006681646 0.002653704 0. 001326852 0

0 0 0 0 0 0 0

0.002967805 0.000627547 0 0.000891664
0.000514647 0.025643361 0.0 10762748
0.035250464 0.133968983 0. 168430268
0.013801075 0.002579289 0 0 0

119 000 O 0 0 0 0

0 0 0 0 0 0
0.001261186 0.002080256 0.00 0206603
0.003671261 0.016330346 0.0 17242556
0.083310377 0.072308072 0. 09507374
0.016925356 0.004257853 0 0 0

0 0 0 0 0 0 0

0 0 0.000774224 0.000387112
0.002941659 0.00509324 0.0 19123151
0.117328466 0.115705675 0. 094963222

0.000720429

182 0.0
0 0
0.00103051

0.003903803

0.110947827

0.001709596
0 0

0.000151496 0

0.003258285
0.137462385
0.001868772
425 0.0
0 0
0.001017638
0.00499809
0.072108902
0.018824588
0 0
0 0
0.003747479
0.063050967

0.000162525 0. 002415603 0

0 O 0 0 0 0
0 0 0 0 0
0.004328691 0.00 0298303
0.01492967 0.0 30259922
0.090413201 0. 089036943
0 0 0 0 0
0 0 0 0 0
0.000257318 0.003482 031
0.006303803 0. 038715587
0.064107783 0.0 18006873
0 0 0
0 O 0 0 0 0
0 0 0 0
0.001810586 0.0 02524783
0.010147499 0.0 11154298
0.078021995 0. 072263013

0.004818657 0. 001283494 0
0 0 0 0 0
0.000738064 0.002115989

0.006087129 0. 008217658

0.146403653 0. 155591814
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1997

1998

1999

2000

2001

2002

0.05245478
0.00137796
1 1

0 0
0.000107574
0.004160193
0.034504001
0.061748173
0 0

0 0
0.002852196
0.031664628
0.054315905
7.64451E-05

1 1

0 0
0.001710499
0.010992014
0.019643736
0.073341428
0 0

0 0
0.006969045
0.016693662
0.057319504
0.00206659
1 1

0 0
0.003302169
0.040150355
0.018221781
0.031086862
0.000133616
0 0
0.005024613
0.034498175
0.070250385
0.000267232
1 1

0 0
0.000639877
0.014979416
0.049902656
0.04862616
0 0
0.000116213
0.006045863
0.051223399
0.060494894
0.000921161
1 1

0 0
0.000565224
0.006504627
0.066198822
0.030043291
5.33968E-05
0 0
0.0004126
0.013859663
0.067634494
0.006746372
1 1

0 0
0.003054397
0.005839653
0.043051972
0.055643925
0 0

0 0

0.021938869 0.005684752 0.001754296 0.0 0126601
0.000583352 0

3 2 405 000 O 0 0 0 0

0 0 0 0 0 0 0 0
0.001286331 0.003112263 0.004527188 0. 007768017
0.010876911 0.013772948 0.020018207 0. 016811859
0.062972004 0.074900139 0.071906155 0. 075918314
0.036327925 0.028495065 0.004323518 0. 00234148

0 0 0 0 0 0 0 0 0

0 0 0.000240184 0 0.000765582 0.001101765
0.007999562 0.003568754 0.007733687 0. 01729388
0.029503885 0.05100225 0.105120983 0.1 09387124
0.028789816 0.009183832 0.002756809 0. 000764451
0 0

3 2 413 000 O 0 0 0 0

0 0 0 0 0 0 0 0.00077297
0.000595458 0.003524946 0.004954793 0. 006429663
0.013309321 0.015245814 0.011396353 0. 021977456
0.059829735 0.067030796 0.095875499 0. 072577318
0.049825482 0.017456194 0.003512397 0 0

0 0 0 0 0 0 0 0 0

0 0.000684321 0.001993926 0.002259521 0.003921
0.017105825 0.014467784 0.015986877 0. 014165177
0.017883009 0.031793267 0.113308959 0. 095849058
0.025982234 0.009297566 0.001010899 0. 000466569
0.000773178 0

3 2 283 000 O 0 0 0 0

0 0 0 0 0 (0] 0 0.000378758
0.002475511 0.007438374 0.01766571 0.0 31852205
0.037303993 0.032815354 0.042094662 0. 019545283
0.039840287 0.076460423 0.076567399 0. 042771808
0.020513626 0.012963533 0.00433673 0.0 00994425
0 0 0 0 0 0 0 0 0

0 0 0 0 0.00063759 0.001029413
0.008747049 0.015627039 0.042818832 0. 026758096
0.031109732 0.032229715 0.024779777 0. 023918037
0.064077541 0.034598183 0.020983278 0. 003197983
0.000133616 0 0.000267232 0.000133616

3 2 338 000 O 0 0 0 0

0 0 0 0 0 0 0 0
0.000362422 0.001323518 0.00590163 0.0 110556
0.045363009 0.042304294 0.040805138 0. 044344475
0.049267739 0.045232306 0.050065879 0. 054747034
0.025973569 0.015225913 0.001696292 0.0 0044911

0 0 0 0 0 0 5.81063E-05 0
0 0 0 0 0 0.001520227 0.001269471
0.001421582 0.017725991 0.020600764 0. 039255683
0.051232118 0.026024049 0.039170777 0. 068554806
0.040467463 0.019758711 0.004838564 0. 0008137
5.04885E-05 0.000169932 0

3 2 538 000 O 0 0 0 0

0 0 0 0 0 0 0.0004126
0.000962535 0.000343335 0.001009835 0. 004227819
0.009313837 0.023128351 0.021078364 0. 052456174
0.069522369 0.09263898 0.050794878 0.0 29205079
0.018447661 0.014555963 0.010743217 0. 003761249
0.000274668 0 0 0 0 0 0 0

0 0 0 0 0 0.002724611 0
0.000310116 0.000618003 0.002438096 0.00 4869561
0.031992527 0.039997801 0.067099195 0. 073832988
0.076321501 0.056361103 0.027166211 0. 018112717
0.00168807 0.000578438 0.000993656 0 0

3 2 455 000 O 0 0 0 0

0 0 0 0 0 0 0 0.000704333
0.003202724 0.005323664 0.003790139 0. 00547812
0.010556814 0.010297423 0.018084463 0. 025823854
0.123735428 0.07028114 0.044852441 0.0 43882823
0.057480583 0.016076684 0.006399192 0. 000755325

0 0 0 0 0 0 0 0 0

0 0 0.00119196 0.001413878 0.002684754
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0.004116186
0.017642843
0.098660903
0.000155753
2003 1 1
0 0
6.01282E-05
0.006224385
0.004538233
0.134030401
0.019539008
0 0
0.000402705
0.003261087
0.011443694
0.142879073
0.002962136
2004 1 1
0 0
7.32641E-05
0.014796286
0.088193406
0.022235967
0 0
0 0
0.00152489
0.045674303
0.018281841
2005 1 1
0 0
8.7425E-05
0.007606499
0.04672868
0.040743933
0.0005718
0 0
0.001173837
0.015441683
0.099080228
0.000413116
2006 1 1
0 0
0.000253014
0.007110264
0.091869841
0.023855064
0 0
0 0
0.000755674
0.068107835
0.020851345
#Discard
#1986 1 1
0 0
0.006756757
0.074324324
0.067567568
0 0
0 0
0 0
0 0
#2002 1 1
0.000500134
0.011800624
0.055042128
0.020914966
0.047039058
0.011893171
0 0
0 0

0.00368149 0.005571691 0.009152354 0.0 12983777
0.027593557 0.047985141 0.066330273 0 099895195
0.026263208 0.014791388 0.005179363 7 96834E-05
0 0.000311506 0

3 2 479 000 O 0 0 0 0

0 0 6.16818E-05 9.17458E-05 0.000726288
0.00059285 0.000393383 0.001726721 0.0 01387374
0.002365948 0.001755124 0.004615748 0. 006238493
0.00755836 0.009809054 0.011480538 0.0 86516108
0.089972147 0.060373103 0.047144544 0. 044701015
0.004892412 0.002024299 0.000262553 0 0 0

0 0 0 0 0 6.16818E-05 0.000151874
0.00036798 0.000578488 0.001309846 0.0 01552878
0.002742601 0.002099171 0.002431258 0. 004591832
0.010047596 0.014893835 0.020495555 0. 040983798
0.09689387 0.061865398 0.017075806 0.0 08368159
0.003078653 0 0 0.00037938

3 2 499 000 O 0 0 0 0

0 0 0 0 0 0 0 0 0
0 0.000598524 0.006170027 0.00674888 0 .00803408
0.016238221 0.017587649 0.026779299 0. 045130183
0.060646497 0.075707574 0.07144489 0.0 35479158
0.011319017 0.000713445 0.000596483 0 0 0

0 0 2.78887E-05 0 0 0 0 0

0 0 2.78887E-05 0.000158889 0.005454061

0.008370252 0.011447853 0.02484531 0.03 1404379
0.041021577 0.127518985 0.111140163 0. 057467138
0.003935684 0.00191987 0.001286177 0 0 0
3 2 386 000 O 0 0 0 0

0 0 0 0 0 0 0 0
4.31757E-05 0.001553216 0.001683198 0.0 04324975
0.011145276 0.016083496 0.025052334 0. 034088456
0.077008893 0.087901845 0.094300228 0.0 62991708
0.020965344 0.005835447 0.005011961 0. 001185878

0 0 0 0 0 0 0 0 0

0 0 0 0 0 0.000576343 0.000161272
0.002167191 0.005559964 0.011543479 0. 013498114
0.038886897 0.052027269 0.046117082 0. 102524631
0.041466011 0.018567018 0.004904467 0. 000555271
0.000137705 0 0.000284654

3 2 244 000 O 0 0 0 0

0 0 0 0 0 0 0 0 0
0.000927719 0.000674705 0.000506029 0. 002704169
0.002624141 0.017605568 0.031712362 0. 069000176
0.067975115 0.08383897 0.045817189 0.0 30987837
0.009679905 0.001777844 0.000337352 0. 000933291 0

0 0 0 0 0 0 0 0 0

0 0 0 0.000253014 0.000421691 0.000506029
0.001083829 0.009770011 0.012830207 0. 035375247
0.06173724 0.14102891 0.09982894 0.051 576337
0.003219011 0.001787269 0.000676857 0 0 0
0 1 100 0 0 0 0 0 0

0 0 0 0 0 0 0 0.006756757
0.040540541 0.040540541 0.081081081 0. 101351351
0.108108108 0.195945946 0.195945946 0. 074324324
0.006756757 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 1 127 0 0 0 0 0
0.000500134 0.000500134 0 0.000500134 0.006299151
0.018445049 0.023404997 0.023231734 0. 052289594
0.04520059 0.104138479 0.079559171 0.0 5004554
0.024717381 0.019531991 0.025855856 0. 022694644
0.140564336 0.129710719 0.063745901 0. 014279025
0.005696519 0.00189884 0 0 0 0 0

0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0
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0 0 0 0 0 0
0 0

#2003 1 1 0 1 159 0
0 0.000219668 0 0.000219668
0.000109834 0.004497106 0.0159139
0.025016281 0.016417594 0.008035254
0.02650659 0.038107796 0.026789967
0.248692702 0.18653093 0.100521041
0.00521923 0.00858063 0.003713731
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0

#2004 1 1 0 1 182 0
0.000365581 0.000365581 0.002267614
0.00058773 0.000757402 0.001978696
0.004638996 0.005118755 0.015263086
0.018964023 0.025106964 0.012075538
0.090885288 0.185661575 0.224603071
0.032060425 0.051123474 0.009696903
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0

#2005 1 1 0 1 319 0
0.000358919 0.000900125 0.002784916
0.007663917 0.00432837 0.010849396
0.008053074 0.005210488 0.008367227
0.00640007 0.040282497 0.059461948
0.062035752 0.076944303 0.063453959
0.085323657 0.023708242 0.01091535
0.000624914 0.000334883 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0

#2006 1 1 0 1 269 0
0.002739218 0.006330344 0.010016292
0.015747628 0.012170974 0.015308526
0.029568479 0.043854442 0.02024746
0.006147608 0.004566981 0.007677204
0.045687408 0.066375188 0.07006814
0.0964466 0.021237724 0.040098953
0.002214352 0 0.002522077 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0

#Discard by half for it rewt

1986 1 1 0 1 50 0
0 0 0 0 0 0
0.006756757 0.040540541 0.040540541
0.074324324 0.108108108 0.195945946
0.067567568 0.006756757 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

2002 1 1 0 1 64 0
0.000500134 0.000500134 0.000500134
0.011800624 0.018445049 0.023404997
0.055042128 0.04520059 0.104138479
0.020914966 0.024717381 0.019531991
0.047039058 0.140564336 0.129710719
0.011893171 0.005696519 0.00189884
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0

2003 1 1 0 1 80 0
0 0.000219668 0 0.000219668
0.000109834 0.004497106 0.0159139
0.025016281 0.016417594 0.008035254

0 0 0 0 0
0 0 0 0 0
0.000329503 0.00032950 3
0.022500811 0.02 9892874
0.003723185 0. 02541656
0.034143595 0.0 86330864
0.053012453 0.0 2922873
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
0.00019591 0.0 00561491
0.001025588 0.0 0058773
0.022691885 0. 019499513
0.024002538 0. 037024115
0.108596001 0. 104098616
0.00019591 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0.000334883 0
0.00542258 0.0 06575631
0.019930111 0.0 1958284
0.004215873 0. 006536775
0.052043795 0.0 55854351
0.178174789 0. 169324467
0.001618782 0.0 02383113 0
0 0 0 0 0
0 (0] 0 0 0
0 0 0 0 0
0 0
0 0.000288101 0.001258454
0.016065028 0. 019907314
0.028993369 0. 030891774
0.023354889 0.0 13841023
0.006206044 0. 015034299
0.174153773 0.1 20797089
0.024616323 0.00 5566923
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 0.006756757
0.081081081 0. 101351351
0.195945946 0. 074324324
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 0.000500134 0.006299151
0.023231734 0. 052289594
0.079559171 0.0 5004554
0.025855856 0. 022694644
0.063745901 0. 014279025
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
0.000329503 0.00032950 3
0.022500811 0.02 9892874
0.003723185 0. 02541656
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0.02650659 0.038107796 0.026789967
0.248692702 0.18653093 0.100521041
0.00521923 0.00858063 0.003713731
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0

2004 1 1 0 1 91 0
0.000365581 0.000365581 0.002267614
0.00058773 0.000757402 0.001978696
0.004638996 0.005118755 0.015263086
0.018964023 0.025106964 0.012075538
0.090885288 0.185661575 0.224603071
0.032060425 0.051123474 0.009696903
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0

2005 1 1 0 1 160 0
0.000358919 0.000900125 0.002784916
0.007663917 0.00432837 0.010849396
0.008053074 0.005210488 0.008367227
0.00640007 0.040282497 0.059461948
0.062035752 0.076944303 0.063453959
0.085323657 0.023708242 0.01091535
0.000624914 0.000334883 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0

2006 1 1 0 1 135 0
0.002739218 0.006330344 0.010016292
0.015747628 0.012170974 0.015308526
0.029568479 0.043854442 0.02024746
0.006147608 0.004566981 0.007677204
0.045687408 0.066375188 0.07006814
0.0964466 0.021237724 0.040098953
0.002214352 0 0.002522077 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0

#Triennial

1980 1 230 54 0 0 0 0 0 0.0006 0.0016

0.0059 0.0141 0.0011 0.0071 0.0084 0.0103 0.0
0.0171 0.0151 0.0348 0.0378 0.0692 0.0327 0.0
00000O0O O 0.001 0.003 0.0016 0.002
0.0066 0.0059 0.0056 0.0079 0.0074 0.0132 0.0
0.0541 0.0356 0.0414 0.0513 0.0366 O 0.0036
19831230 210 0 0 0 0 O 0.0006 0.00
0.0205 0.038 0.0223 0.0293 0.031 0.0442 0.039
0.0151 0.005 0.0062 0.0061 0.004 0.0072 0.007
0.0044 0.0013 0.0001 0 0 O O O 0.0001 0.00
0.0055 0.0207 0.0315 0.0316 0.026 0.0377 0.06
0.0256 0.0112 0.0053 0.0074 0.0036 0.0043 0.0
0.0006 0 0 0 O

1986 1 2 30 168 0 0 0 O 0.0005 0.0003
0.0057 0.0029 0.0082 0.0173 0.0148 0.0073 0.0
0.0332 0.0256 0.0458 0.0418 0.0375 0.0304 0.0
0.007 0.0036 0.002 0.0008 0 0.0007 0.0003 O

0.0097 0.0082
0.0197 0.0424
0.0096 0.0056
19891230
0.0285 0.0049
0.0168 0.0141
0.0047 0.0004
0.0647 0.0453

0.0047 0.0026 0.0032 0.0106 0.0
0.0378 0.0378 0.064 0.0412 0.04
0.0016 0 0 0 0

416 0 0 0 0.0002 0.0002 O.
0.015 0.0332 0.0615 0.0318 0.03
0.0097 0.0087 0.0086 0.0101 0.0
0.0008 0.0002 0 0 0 0 O 0.00
0.0079 0.0139 0.0419 0.0571 0.0

0.0172 0.011 0.0151 0.0111 0.0114 0.012 0.005

0.0028 0.0009
19921230
0.0004 0.0021
0.0958 0.0707

0.0005 0.0002 0 0 O

135 0 0 0 0 0.0002 0.0016
0.019 0.0399 0.0247 0.0061 0.01
0.0447 0.0256 0.0084 0.0078 0.0

0.034143595 0.0 86330864
0.053012453 0.0 2922873
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
0.00019591 0.0 00561491
0.001025588 0.0 0058773
0.022691885 0. 019499513
0.024002538 0. 037024115
0.108596001 0. 104098616
0.00019591 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0.000334883 0
0.00542258 0.0 06575631
0.019930111 0.0 1958284
0.004215873 0. 006536775
0.052043795 0.0 55854351
0.178174789 0. 169324467
0.001618782 0.0 02383113
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0
0 0.000288101 0.001258454
0.016065028 0. 019907314
0.028993369 0. 030891774
0.023354889 0.0 13841023
0.006206044 0. 015034299
0.174153773 0.1 20797089
0.024616323 0.00 5566923
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0

119

0.0044 0 0.0014 0.0016 0.004

305 0.0339 0.0402 0.044 0.0434

365 0.0226 0.0096 0.0094 0.0058 0O

8 0.0023 0.0078 0.009 0.0147
227 0.0171 0.0368 0.0272 0.042
00000O0

11 0.0019 0.001 0.0019 0.0043

6 0.0352 0.034 0.0398 0.0232

5 0.009 0.0205 0.0212 0.011

12 0.0013 0.0043 0.002 0.0017
56 0.0553 0.0402 0.0369 0.0365
063 0.0216 0.0197 0.0085 0.0015

0.0004 0.0044 0.0125 0.009
063 0.0105 0.0169 0.0201 0.0325
492 0.0233 0.0116 0.0092 0.0096
0 0.0007 0.0001 0.003 0.0052
163 0.0069 0.0061 0.0153 0.0148
59 0.0343 0.0282 0.0184 0.0048

0005 0.0061 0.0384 0.0657
74 0.0136 0.0204 0.0206 0.0175
033 0.0097 0.0088 0.0071 0.0055
08 0.0003 0.0018 0.0083 0.0378
333 0.0246 0.0157 0.0177 0.0125
3 0.0069 0.0105 0.0039 0.0033

0 0.0015 0.0022 0.0035 0.0014

08 0.0161 0.0287 0.025 0.0466
005 0.0007 0.0004 0.0002 0.0006



0.0007 0 0 0 0 0 0 0 0.0002 0 0.0013 0.0
0.0038 0.0179 0.0288 0.0287 0.0109 0.007 0.03
0.0769 0.0313 0.0085 0.0031 0.0016 0.0009 0.0
19951230 275 0 0 0.0004 0 0.0003 O.
0.002 0.0006 0.0056 0.0132 0.0085 0.0089 0.00
0.0237 0.0172 0.0134 0.0164 0.0086 0.0083 0.0
0.0262 0.0101 0.0043 0 0 O O 0.0004 0 0.00
0.0122 0.0017 0.0016 0.005 0.0108 0.0195 0.01
0.024 0.0162 0.0141 0.0108 0.0093 0.0147 0.01
0.0011 0.0008 0 0 0 O

1998 1 230 318 0 0 O O 0.0003 0.0022
0.0067 0.0116 0.0079 0.0155 0.0246 0.0465 0.0
0.0271 0.0189 0.0111 0.0055 0.0036 0.0034 0.0
0.0004 0.0003 0.0003 0 0 0 0 0 O O 0.007
0.0061 0.0139 0.0107 0.0105 0.0327 0.0535 0.0
0.0277 0.0181 0.0084 0.0075 0.0084 0.0064 0.0
0 0.001 O
20001230
0.0063 0.003 0.0117 0.0386 0.0867 0.0836 0.02
0.009 0.0093 0.0049 0.0111 0.0045 0.0246 0.03
0.0017 0.0016 0.0002 0.0006 0 O O O 0.0009
0.0307 0.0198 0.0076 0.0025 0.011 0.0422 0.07
0.0045 0.0064 0.0071 0.0083 0.0042 0.0059 0.0
0.0033 0.0004 0.0007 00 0O0O

#2004 1 230 405 0 0.0007 0.0004 0 0.00
0.0018 0.002 0.0033 0.0066 0.008 0.0033 0.003
0.0415 0.0527 0.0411 0.0341 0.0442 0.0329 0.0
0.0003 0.0004 0 0 O 0.0001 O 0.0007 0.0004
0.0148 0.0028 0.0028 0.004 0.0065 0.0078 0.00
0.0324 0.0805 0.0727 0.0464 0.0493 0.0549 0.0
0.0003 0.0003 0.0001 0 00O

#AFSC

1997 1 330 420000000000
0.0484 0.039 0.0366 0.085 0.1285 0.03 0.0226
0.0084 0.0003 0 O 0.0008 0.0005 00 00O

0.0198 0.0561 0.1236 0.0567 0.0178 0.0315 0.0
0.0009 0.0032 0.0021 0.0038 0.0013 0.0004 0
1999 1330 42 0.0014 0000000
0.0014 0.0014 0.0018 0.0005 0.0034 0.0189 0O
0.0615 0.0199 0.0194 0.0001 0.0011 0.0004 0.0
000O0O0 0 0.0005 0 0.0152 0 0 0.0015
0.0736 0.0469 0.0092 0.0058 0.0005 0.0024 0.0
20001 330 360000000000
0.01 0.0366 0.0676 0.0821 0.0756 0.0131 0.026
0.0022 0.0034 0 0.0002 0.0002 0 0.0002 0.000
0 0.0007 0.0006 0.0019 0.0007 0 O O 0.0299
0.0239 0.0041 0.0416 0.0169 0.0173 0.0078 0
0.0001 0 0 O

2001 1330 370000000000
0.0121 0.0074 0.0013 0.0101 0.0068 0.0126 0.0
0.1632 0.0754 0.0084 0.0008 0.0058 0.0006 0.0
0 0 0 0.0014 0 0.0037 0.0106 0.0135 0.0053
0.0261 0.0185 0.0104 0.0163 0.1051 0.1296 0.0
0000

#POP#1979 1430780000000
0.014 0.02 0.055 0.051 0.04 0.049 0.061 0.05
0.006 0.003 0.002 0.002 0 0.001 00 00O
0.007 0.024 0.019 0.036 0.017 0.026 0.04 0.0
0.036 0.011 0.008 0.004 0 000 O
#19851430 20600000000
0.008 0.021 0.043 0.034 0.032 0.045 0.05
0.005 0.005 0.005 0.001 0.001 0.001 0 0 O
0.003 0.013 0.017 0.012 0.021 0.04 0.036 0.0
0.015 0.019 0.006 0.005 0.001 0 0000 O
#NWFSC Slope and Shelf

0
8 0.

395 0 0 0.0009 0.0016 0.0005

2000 1 4 3 0 46 0 0
0 0 0.000719347 0 0.002472138
0.002819034 0 0.00071448 0.013552271
0 0.010745129 0.022304662 0.073931755
0.023696561 0.0115264 0.004181701 0
0.059196724 0.039909532 0.032887032 0

120

015 0.0016 0.0048 0.0025 0.0011

12 0.0263 0.0188 0.0929 0.111

013 0.0002 000000

0006 0.0007 0.0082 0.023 0.0121

96 0.0264 0.0454 0.0386 0.0243

215 0.0327 0.0337 0.03 0.037

03 0.0013 0.0027 0.0107 0.0239

21 0.0111 0.0287 0.047 0.0403

47 0.0529 0.0599 0.0354 0.0055

0.0093 0.0078 0.0032 0.0009
765 0.0818 0.0362 0.0321 0.0294
064 0.0047 0.0013 0.0003 0.0029
0.0129 0.0106 0.0012 0.0016
817 0.0745 0.0525 0.0337 0.0293
087 0.0008 0.0016 0.0003 0 0 O

0.0023 0.0143 0.0359 0.0226
32 0.0022 0.0044 0.0039 0.0076
04 0.1062 0.0068 0.0043 0.0064
0.0016 0.0003 0.0024 0.0113
74 0.0761 0.0275 0.0043 0.0015
066 0.0224 0.0149 0.0225 0.0044

04 0.0013 0.008 0.0126 0.0135
3 0.0063 0.0101 0.0187 0.0261
239 0.0336 0.0071 0.0071 0.0005
0 0.0004 0.0025 0.0097 0.0267
62 0.0037 0.0071 0.0066 0.0231
404 0.0203 0.023 0.0062 0.0013

0 0.0099 0.0396 0.0556 0.0545
0.0009 0.0009 0.0004 0 0.0009
00000O0O0OO 0 0.009
533 0.0232 0.0138 0.0164 O 0.0033
0.0001 00000

0 0.0034 0 0.0034 0.0005
0.0098 0.0772 0.116 0.113 0.0734
00100000000GO0CO0O
0.0028 0.0074 0.0277 0.1335 0.1448
0050000000

.0001 0.0006 0 O 0.0007 0.0101

0.0282 0.021 0.0385 0.0448
2 00003 000000000
0.0533 0.1108 0.1628 0.0624
0.0027 0.0002 0.0005 0 0 O

0 0 0 0.003 0.0162 0.0138
159 0.0213 0.0238 0.0368 0.1106
039 00000000000
0.0034 0.0042 0.0101 0.0129
64 0.0046 0.0008 0.0058 0.0039 0O

00000O0O0O0 0.011 0.021
4 0.029 0.017 0.021 0.024 0.025
00000O0O0OO O 0.004
58 0.069 0.051 0.026 0.016 0.043

0 0 0 0.001 0.002 0.012 0.011
046 0.043 0.03 0.032 0.026 0.004
0000O0O0O0OO0OQGOOO
38 0.064 0.069 0.058 0.064 0.049

0 0 0 0
0.001406115 0.001406 115
0.013446374 0 .016939868
0.061157049 0.1028647
0.020293282 0. 039464483
0 0 0 0



2001

2002

2003

2004

2005

0 0 0 0 0 0 0.002125462 0.00070917

0.006690594 0.002812286 0 0.000698439 0.001406115 0
0.001373314 0.002095344 0.008094524 0.012508235 0. 002230945
0.025701386 0.049054231 0.062974307 0.035100691 0. 021124224
0.002457977 0.033610445 0.119811842 0.027476135 0. 013154791
0.006577395 0.006577395 0 0 0 0

1 4 3 0 79 0 0 0 0 0 0

0 0 0.001230496 0 0.000717904 0.006849279 0.009498 04
0.027383138 0.061277025 0.018617255 0.010225538 0. 002640537
0.007275526 0.006000075 0.008308387 0.011524563 0. 005988288
0.013767361 0.011677244 0.01628674 0.057666125 0.0 61119135
0.016837983 0.026615893 0.047780213 0.014559002 0. 004852909 0
0 0 0 0 0 0 0 0 0 0

0.004068122 0 0 0.001973619 0.007672991 0.00519911 5
0.02290083 0.049420236 0.032377764 0.016325665 0.0 04542887
0.002786092 0.002769371 0.018230207 0.01827242 0.0 04205179
0.011811012 0.025400473 0.034766939 0.052916008 0. 060207707
0.099753544 0.066273569 0.007931206 0 0.001496387 0 0
0 0

1 4 3 0 123 0 0 0 0 0 0

0 0 0.001044436 0 0.001068986 0.004077679 0.019285 241
0.011193339 0.010209487 0.003424601 0.02519036 0.0 70657637
0.097064281 0.079620477 0.056097769 0.012345736 0. 01589208
0.023109528 0.017606678 0.016315885 0.014008219 0. 019262343
0.006875332 0.005770886 0.001066832 0.001565721 0. 000478359
0.002972802 0.000997777 0 0 0 0 0 0 0

0 0 0 0.000497453 0.001044436 0 0.00256436

0.009344938 0.015279632 0.00461289 0.003429626 0.0 20434336
0.055651928 0.087920621 0.065948487 0.066459435 0. 020870487
0.019036012 0.023715372 0.01889618 0.013316523 0.0 13919496
0.01829055 0.006051125 0.009022778 0.004658974 0.0 0183189 0
0 0 0 0

1 4 3 0 183 0 0 0 0 0 0

0 0 0 0 0 0 0.000584258 0.000194753

0.000327155 0.002607145 0.005906372 0.014184258 0. 019210801
0.012870511 0.011284605 0.024243956 0.026013986 0. 017202956
0.005783083 0.008358143 0.026492952 0.080301901 0. 140792306
0.076130062 0.041690489 0.024760041 0.030918922 0. 029620126
0.00838577 0.002406085 0 0 0 0 0 0 0

0 0 0 0.000194753 0 0 0.000194753 0.000584258
0.000209158 0.002381218 0.007052933 0.015507437 0. 017969078
0.012067755 0.020107098 0.023659061 0.018548727 0. 015623372
0.005792757 0.009440231 0.017858237 0.106462876 0. 083184375
0.017991974 0.011767468 0.002567479 0.000120818 0. 000264654
0.000178892 0 0

1 4 3 0 82 0 0 0 0 0 0

0 0 0 0 0 0 0 0.001015773 0

0.035759822 0.008939989 0.012732802 0.029854244 0. 033407434
0.034683068 0.048218443 0.052378488 0.040714979 0. 034723744
0.024585239 0.024470.021313088 0.01371321 0.00690 0374 0.005365957
0.004141758 0.001447013 0.002694744 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0

0 0 0.019313948 0.019400277 0.060112432 0.06652280 4
0.036303209 0.031270666 0.053124787 0.062822909 0. 05433433
0.035761839 0.015756455 0.021900715 0.0176179 0.03 0349491
0.027178998 0.006468059 0.002794385 0.001906626 0 0 0
0

1 4 3 0 117 0 0 0 0 0 0

0 0.000408042 0.000408042 0.000408042 0 0 0.001160 09
0 0.001303232 0.000756616 0.00164726 0.001305986 0 .00120196
0.002297208 0.003144863 0.007977066 0.010515688 0. 007116156
0.016010377 0.028427142 0.034508325 0.057794188 0. 126779627
0.11749635 0.044031134 0.004229274 0.005577086 0.0 02234605
0.006367646 0.000333258 0 0 0 0 0 0 0

0 0 0 0.000408042 0.001224082 0.001728045 0.002448 12
0.001598852 0.001276498 0.001004433 0.002330615 0. 001477765
0.003363797 0.003685233 0.006225287 0.00963288 0.0 16851718
0.019993447 0.021958964 0.027826005 0.081385545 0. 194095414
0.081241307 0.03250564 0.003373917 0.000622318 0.0 00302808 0
0 0 0
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2006 1 4 3 0 144 0 0 0 0 0 0
0 0 0 0 0.001611022 0.00202593 0.006890246
0.002348124 0.010200502 0.012321913 0.016850418 0. 013232019
0.007410074 0.01402603 0.006813102 0.01131459 0.01 8453737
0.011847005 0.05042789 0.037862066 0.03823314 0.07 0317746
0.052107919 0.052231502 0.041514101 0.01699581 0.0 14641447
0.005548414 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0.000743991 0.005557854 0.005106761
0.009810658 0.009239292 0.019192087 0.012694072 0. 010731289
0.005106056 0.008068024 0.018399921 0.022265594 0. 032585447
0.045221471 0.04654681 0.039092142 0.098510965 0.0 54697295
0.035804888 0.004656319 0.000744317 0 0 0 0 0

2003 1 5 3 0 80 0 0 0 0 0 0
0 0.001033821 0.003264143 0.000531555 0.001149471 0.003392429
0.002938114 0.003538456 0.007976506 0.02370056 0.0 67252426
0.082275886 0.109710051 0.059207467 0.027327386 0. 02220029
0.024764507 0.026308795 0.016675531 0.002833845 0. 00589196
0.000842187 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0.003447576
0.007131976 0.00600761 0.006903103 0.014829148 0.0 1007645
0.013133561 0.022230416 0.025623431 0.067271506 0. 098096009
0.077884364 0.046089472 0.023893868 0.02790095 0.0 36467756
0.014665631 0.002575431 0 0.002956357 0 0 0 0
0 0 0 0 0

2004 1 5 3 0 71 0 0 0.00027594 0
0.002448397 0.001519763 0.000661263 0.005662886 0. 004779793
0.003598197 0.003378604 0.011815219 0.013935385 0. 005812924
0.008524054 0.00856587 0.008629711 0.019087377 0.0 23924967
0.091738083 0.099560714 0.071640511 0.029552661 0. 016490101
0.022183872 0.003844784 0.00340005 0.001700108 0.0 00850054 0
0 0 0 0 0 0 0 0 0 0.00027594
0.000928634 0.002363772 0.000506588 0.000928634 0. 008866361
0.005732523 0.009576892 0.002006809 0.003689611 0. 008724934
0.01807031 0.002376524 0.002209511 0.005109017 0.0 26786053
0.037356414 0.09765774 0.15803127 0.060791353 0.02 3030613
0.032380378 0.020073973 0.00340005 0.001700025 0.0 03844784 0
0 0 0 0 0 0 0 0

2005 1 5 3 0 129 0 0.001279818 0.000403396
0.000475512 0 0.004091402 0.007985199 0.014101043 0.014713385
0.011784319 0.013129034 0.032630652 0.03505006 0.0 19626015
0.016237509 0.012772582 0.023271685 0.008541256 0. 002617619
0.009484516 0.00947093 0.045459762 0.049488995 0.0 56483747
0.042102431 0.00535363 0.007262106 0.001275875 0.0 00637938 0
0 0 0 0 0 0 0 0 0.001279818
0.000403396 0.001540318 0 0.005066564 0.007695525 0.021602481
0.028440509 0.014884242 0.017506652 0.036957565 0. 053992163
0.02907414 0.013563242 0.012527669 0.021274657 0.0 15645061
0.010801028 0.01073795 0.021075598 0.075897358 0.0 70230643
0.047104401 0.021915264 0.00969971 0.003356481 0.0 01997149 0
0 0 0 0 0 0 0 0

2006 1 5 3 0 120 0 0.000473618 0 0.001481883
0 0.001780672 0.015558792 0.011480106 0.010835133 0.013642557
0.012347498 0.031147869 0.055124212 0.040702169 0. 031806935
0.074143528 0.060517819 0.038936704 0.020735223 0. 011616848
0.014982584 0.005846379 0.008828632 0.00740037 0.0 19593427
0.013496899 0.007946555 0.006096397 0 0 0.00110666 0
0 0 0 0 0 0 0.000473618 0 0.001481883
0.001030881 0.003642106 0.01288739 0.013454683 0.0 21318183
0.011039329 0.01057915 0.01992001 0.052647764 0.04 2879959
0.031311619 0.058633377 0.063668279 0.040594269 0. 019455111
0.012265951 0.007043895 0.008837809 0.001850027 0. 015361347
0.009796713 0.01610065 0.004898357 0.001198171 0 0 0
0 0 0 0 0 0

31 # Number of Age Bins
012345678910111213141
25 26 27 28 29 30

1 # Number of Aging Error Matrices

051525 354555657585951
16.5 17.5 185 19.5 20.5 21.5 22,5 23.5 24.
31.5 32,5 33.5 345 35.5 36.5 37.5 38.5 39.

516 17 18 19 20 21 22 23 24

0.5 11.5 12,5 13.5 145 155
5 25,5 26.5 27.5 28.5 29.5 30.5
5 40.5 41.5 425 435 445 455
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0.05 0.1 0.158113883 0.324442842 0.376192055 0
0.758854932 0.781541625 0.83763068 0.907620383
1.187579194 1.257568896 1.327558599 1.397548302
1.677507113 1.747496815 1.817486518 1.887476221
2.167435032 2.237424735 2.307414437 2.37740414
2.657362951 2.727352654 2.797342356 2.867332059
3.14729087 3.217280573 3.5

556 # Age and Conditional Age-at-length Compositi

484366512 0.719693812 0.737838276
0.977610085 1.047599788 1.117589491
1.467538004 1.537527707 1.60751741
1.957465924 2.027455626 2.097445329
2.447393843 2.517383546 2.587373248
2.937321762 3.007311465 3.077301167

on Observations

1991 1 1 1 2 1 16 19 2.0 0 0 0
0.5 0.5 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

1991 1 1 1 2 1 20 22 35 0 0 0
0 0.928571429 0.071428571 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

1991 1 1 1 2 1 23 25 4.9 0 0 0
0 0 045 035 O 005 O 0 005 005 O
0 0 0 0 0 0 0 0 0 005 O
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

1991 1 1 1 2 1 26 27 5.2 0 0 0
0 0 0.047619048 0.19047619 0.380952381 0.095238095
0.047619048 0.047619048 0.047619048 0.047619048 0 0.047619048
0 0 0 0.047619048 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

1991 1 1 1 2 1 28 28 3.0 0 0 0
0 0 0 0 0.333333333 0.333333333 0.333333333 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

1991 1 1 1 2 1 29 29 54 0 0 0
0 0 0 0.045454545 0 0.136363636 0.454545455
0.272727273 0.045454545 0 0 0 0 0 0 0
0 0.045454545 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

1991 1 1 1 2 1 30 30 3.5 0 0 0
0 0 0 0 0 0 0.214285714 0 0.285714286
0.285714286 0 0 0 0 0 0.071428571 0 0
0.071428571 0 0.071428571 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

1991 1 1 1 2 1 31 31 9.9 0 0 0
0 0 0 0 0 0 0.025 0 0.025 0.025 0.175
015 005 0.05 0.05 0.025 0.025 0.075 0.025 0.025 0 0
0.025 0 0 0.05 0.025 0.175 O 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

1991 1 1 1 2 1 32 32 6.2 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0.04 004 004 008 012 004 008 008 O 0 0
008 004 O 008 O 0.28 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
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0

0.052631579

0.052631579
0 0.052631579

0

0
0.105263158

1 2
0 0
0.052631579
0.052631579
0.315789474

1
0
0

0.105263158
0.210526316

1
0
0

1991

529
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1991

1991

1991

1998

1998

1998

1998

1998

1998

1998

125

0 0 0 0.027027027 0.081081081 0.081081081 0.054054
0.189189189 0.081081081 0.054054054 0 0 0.08108108

0 0 0.081081081 0.027027027 0.054054054 0.02702702

0 0 0.027027027 0 0.135135135

1 1 2 2 1 30 30 6.2 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 0 004 O 0.04 008 008 O
012 O 004 O 0.04 0.08 0.04 0 0.04 O

004 012 O 0.24

1 1 2 2 1 31 31 4.4 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 0.055555556 0.055555556 0.111111111 0.055555556 0
0.055555556 0.055555556 0 0.055555556 0.055555556 0
0.5

1 1 2 2 1 33 33 0.2 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 0 0 0

1 1 1 2 1 16 19 14 0 0 0
1 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 1 1 2 20 22 3.1 0 0 0
0.111111111 0.777777778 0.111111111 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 1 1 2 1 23 25 18 0 0 0
0 0.2 0.6 0.1 0.1 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 1 1 2 1 26 27 2.3 0 0 0
0 0 0 0.769230769 0.076923077 0.076923077 0.076923

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 1 1 2 1 28 28 3.7 0 0 0
0 0 0 0.047619048 0.285714286 0.19047619 0.1904761
0.142857143 0 0 0 0.095238095 0 0.047619048 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 1 1 2 1 29 29 3.1 0 0 0
0 0 0 0 0 0.277777778 0.222222222 0.055555556
0.055555556 0.222222222 0.055555556 0 0.055555556 0
0 0.055555556 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 1 1 2 1 30 30 8.1 0 0 0
0 0 0 0 0 0.02173913 0.195652174 0.217391304

077



0.086956522 0 0.043478261 0.02173913 0.043478261 0 .108695652

0.086956522 0.02173913 0.02173913 0.02173913 0.021 73913 0
0 0 0.02173913 0.02173913 0 0 0.02173913
0.02173913 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

1998 1 1 1 2 1 31 31 6.8 0 0 0
0 0 0 0 0 0 0 0.051282051 0.128205128
0.025641026 0.025641026 0.051282051 0.128205128 0. 051282051
0.076923077 0.102564103 0.025641026 0.051282051 0. 025641026
0.025641026 0.051282051 0.025641026 0 0 0.02564102 6 0
0.025641026 0.102564103 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

1998 1 1 1 2 1 32 32 3.7 0 0 0
0 0 0 0 0 0 0 0.047619048 0
0.047619048 0.047619048 0.047619048 0 0.095238095 0.047619048
0.142857143 0 0 0.047619048 0.095238095 0.14285714 3 0
0.047619048 0 0 0 0 0.19047619 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

1998 1 1 1 2 1 33 33 4.2 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 005 005 005 O 0 005 O 005 005 O
005 O 0 0.2 0 045 O 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

1998 1 1 1 2 1 34 34 0.7 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 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

1998 1 1 2 2 1 16 19 0.5 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 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

1998 1 1 2 2 1 20 22 5.4 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
0.935483871 0.064516129 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

1998 1 1 2 2 1 23 25 18 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
0.8 0.1 0 0 0 0.1 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0

1998 1 1 2 2 1 26 27 25 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
0.071428571 0.571428571 0.142857143 0.071428571 0. 071428571
0.071428571 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0

1998 1 2 2 1 28 28 4.2 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 0.041666667 0.333333333 025 O 0.041666667 0
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0 0.041666667 0.041666667 0.083333333 0 0.04166666 7 0
0 0 0.125 0 0 0 0 0 0 0 0

1998 1 1 2 2 1 29 29 4.9 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 0.107142857 0.071428571 0.035714286 0.071428 571
0.035714286 0.035714286 0.142857143 0.035714286 0. 107142857
0.035714286 0.035714286 0.107142857 0.071428571 0 0.035714286
0 0 0 0 0 0 0 0.071428571

1998 1 1 2 2 1 30 30 2.8 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 0.0625 0 0.0625 0 0 0.0625 0
0 0.0625 0.125 0.0625 0 0.125 0.0625 0.0625 0 0.06 250
0 0.125 0 0.125

1998 1 1 2 2 1 31 31 1.9 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
0.090909091 0.272727273 0 0 0 0 0 0 0
0 0 0 0.090909091 0 0 0.545454545

1998 1 1 2 2 1 32 32 0.5 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 0.333333333
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0.666666667

1998 1 1 2 2 1 35 35 0.2 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 0 0
0 0 0 0

2003 1 1 1 2 11 15 2.4 0 0
0.708333333 0.208333333 0.083333333 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

2003 1 1 1 2 1 16 19 8.3 0 0 0
0.773809524 0.214285714 0.011904762 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

2003 1 1 1 2 1 20 22 4.3 0 0 0
0.159090909 0.659090909 0.159090909 0.022727273 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

2003 1 1 1 2 1 23 25 5.6 0 0 0
0.035087719 0.368421053 0.140350877 0.280701754 0. 105263158
0.035087719 0.035087719 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

2003 1 1 1 2 1 26 27 112 O 0 0
0 0.052631579 0.298245614 0.245614035 0.280701754 0.035087719
0.035087719 0.01754386 0 0.01754386 0 0 0.01754386
0 0 0 0 0 0 0 0 0 0 0
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2003

2003

2003

2003

2003

2003

2003

2003

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 1 1 2 1 28 28 279 0 0 0

0 0.003533569 0.091872792 0.212014134 0.431095406 0.141342756
0.042402827 0.007067138 0 0.021201413 0 0.00706713 8 0
0 0.021201413 0.014134276 0.007067138 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 1 1 2 1 29 29 415 0 0 0

0 0 0.018957346 0.170616114 0.345971564 0.21327014 2
0.08056872 0.042654028 0.047393365 0.004739336 0.0 09478673
0.004739336 0.004739336 0.004739336 0.009478673 0. 004739336
0.023696682 0.009478673 0.004739336 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 1 1 2 1 30 30 311 O 0 0

0 0 0.012658228 0.056962025 0.189873418 0.26582278 5
0.075949367 0.088607595 0.063291139 0.03164557 0.0 37974684
0.006329114 0.037974684 0.025316456 0.018987342 0. 03164557
0.018987342 0 0 0 0 0.006329114 0.012658228
0.006329114 0 0 0 0.012658228 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 1 1 2 1 31 31 209 O 0 0

0 0 0 0 0.066037736 0.028301887 0.056603774
0.075471698 0.018867925 0.047169811 0.122641509 0. 018867925
0.056603774 0.075471698 0.075471698 0.075471698 0 0.018867925
0.047169811 0.037735849 0.009433962 0.028301887 0. 047169811 0
0.009433962 0 0 0.08490566 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 1 1 2 1 32 32 177 0 0 0

0 0 0 0 0 0.011111111 0.033333333 0.022222222
0.033333333 0.033333333 0.066666667 0.011111111 0. 033333333
0.077777778 0.088888889 0.055555556 0.066666667 0. 033333333
0.088888889 0.066666667 0.055555556 0.055555556 0. 033333333 0
0.011111111 0.022222222 0 0.1 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 1 1 2 1 33 33 150 O 0 0

0 0 0 0 0 0 0.013157895 0.013157895 0

0 0 0 0 0.026315789 0.039473684 0.013157895
0.026315789 0.013157895 0.052631579 0.171052632 0. 026315789
0.078947368 0.065789474 0.013157895 0.026315789 0. 013157895
0.065789474 0.342105263 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 1 1 2 1 34 34 6.3 0 0 0

0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0.031250 0.09375
0.031250.031250.0625 0 0.031250.718750 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 1 1 2 1 35 35 2.6 0 0 0

0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0
0.076923077 0 0.076923077 0 0 0 0.846153846 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
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2003

2003

2003

2003

2003

2003

2003

2003

2003

2003

1 1 1 2 1 36 36 1.0 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 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 1 1 2 1 37 37 0.2 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 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 1 2 2 1 11 15 2.8 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 0.392857143
0.464285714 0.142857143 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 1 2 2 1 16 19 108 O 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 0.054545455
0.754545455 0.181818182 0.009090909 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 1 2 2 1 20 22 4.3 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 0.113636364
0.704545455 0.022727273 0.113636364 0 0 0 0 0

0 0 0 0.045454545 0 0 0 0 0 0

0 0 0 0 0 0 0 0

1 1 2 2 1 23 25 105 O 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 0.018691589
0.439252336 0.224299065 0.242990654 0.074766355 0 0

0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0

1 1 2 2 1 26 27 256 O 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
0.007692308 0.184615385 0.369230769 0.2 0.14615384 6 0.023076923
0.023076923 0.015384615 0 0.007692308 0 0 0.015384 615
0 0 0 0 0.007692308 0 0 0 0 0

0 0 0 0

1 1 2 2 1 28 28 582 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
0.001692047 0.037225042 0.219966159 0.280879865 0. 172588832
0.091370558 0.016920474 0.016920474 0.010152284 0. 013536379
0.013536379 0.013536379 0.037225042 0.020304569 0. 010152284 0
0.020304569 0.003384095 0.00676819 0 0.003384095 0

0.00676819 0.003384095 0 0 0

1 1 2 2 1 29 29 453 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 0.091304348 0.134782609 0.139130435 0.069565217 0.060869565
0.052173913 0.026086957 0.034782609 0.039130435 0. 026086957
0.043478261 0.039130435 0.017391304 0.013043478 0. 026086957
0.034782609 0.030434783 0.02173913 0.008695652 0.0 13043478
0.004347826 0.017391304 0.008695652 0 0.047826087

1 1 2 2 1 30 30 280 O 0 0

0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
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2003

2003

2003

2003

2003

2004

2004

2004

2004

0
0
0
0
0
0

OocoocoooookFooococoocooFPoocoocooocooFProocooocoocoorFProoocoocoooklFPoocoocoocoooFPooocoocoocooFProoocooookFooocoocoooobk
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0 0 0 0 0 0 0 0 0 0
0.007042254 0.028169014 0.021126761 0.035211268 0.021126761
.035211268 0.014084507 0.056338028 0.049295775 0. 014084507
.070422535 0.042253521 0.049295775 0.021126761 0. 049295775
.063380282 0.077464789 0.070422535 0.056338028 0. 056338028
.028169014 0.028169014 0.028169014 0 0.077464789
1 2 2 1 31 31 7.3 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 0.027027027 0 0 0 0 0
.027027027 0 0.027027027 0 0.027027027 0 0
.054054054 0.027027027 0 0.027027027 0.054054054 0.081081081
.027027027 0.054054054 0 0.567567568
1 2 2 1 32 32 3.0 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
0.066666667 0 0 0 0 0.066666667 0
.133333333 0 0 0.066666667 0 0 0.666666667
1 2 2 1 33 33 0.8 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 0 025 O 0 0 0 0 0
0 0 0.75
1 2 2 1 34 34 0.4 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
1 2 2 1 37 37 0.2 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 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
0 0 0
1 1 2 1 20 22 1.0 0 0 0
0.5 0.5 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 1 2 1 23 25 7.1 0 0 0
0.144578313 0.626506024 0.156626506 0 0.04819277 1
.024096386 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 1 2 1 26 27 9.6 0 0 0
0.053571429 0.553571429 0.142857143 0.160714286 0.071428571
0 0.017857143 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 1 2 1 28 28 175 0 0 0
0.029411765 0.088235294 0.264705882 0.37254902 0 .156862745
.068627451 0.009803922 0 0.009803922 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



2004

2004

2004

2004

2004

2004

2004

2004

2004

1 1
0 0
0.149659864
0.006802721

oFoooo
oFPoooo

0.254385965
0.00877193
0

oFooo

.0625 0.

o

5

oFPFocoocoocoocoocooFProocoo
FPoooo

0
0.068965517
0.051724138
0.103448276
0.017241379
0 0
0 0
0 0
1 1
0 0
0.038461538
0.038461538
0.019230769
0.019230769

ooFooo
ocookFooo

0.037037037
0.037037037

oo

PooocoocoookFooocooookF o

.583333333

OocoocooooFProocoocoocoocookFooocoocoookFooco

OO wooo

1 2 1 29 29 252 0 0 0
0.006802721 0.142857143 0.265306122 0.36054421 8
0.047619048 0.006802721 0 0.006802721 0

0 0 0 0 0 0.006802721 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 2 1 30 30 195 O 0 0

0.00877193 0.00877193 0.157894737 0.263157895
0.149122807 0.043859649 0.026315789 0. 035087719
0.00877193 0.00877193 0.00877193 0.0087 7193 0

0 0.00877193 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 2 1 31 31 137 O 0 0

0 0 0.0125 0.15 0.2125 0.1 0.1 0.0625 0.0625
0.025 0.05 0.025 0.025 0.0125 0.0125 O 0.0125 0.0125

0 0 0 0.0125 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 2 1 32 32 9.9 0 0 0

0 0 0 0.017241379 0 0.017241379
0.051724138 0.086206897 0.086206897 0. 068965517
0.051724138 0.034482759 0.051724138 0. 051724138
0.086206897 0 0.034482759 0.068965517 0 0
0.017241379 0.034482759 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 2 1 33 33 8.9 0 0 0

0 0 0 0 0.019230769 0 0

0 0 0.019230769 0.096153846 0.09615384 6
0.019230769 0.057692308 0.057692308 0. 019230769
0.057692308 0.057692308 0.057692308 0. 019230769
0.019230769 0.288461538 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 2 1 34 34 4.6 0 0 0

0 0 0.037037037 0 0 0 0 0

0 0.037037037 0 0 0.037037037 0

0 0.037037037 0.074074074 0.074074074 0
0 0.037037037 0.592592593 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 2 1 35 35 2.1 0 0 0

0 0 0 0 0 0.083333333 0 0

0 0 0 0 0 0 0 0.083333333

0.166666667 0 0 0 0 0.666666667 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 2 1 36 36 0.9 0 0 0

0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0

0 0 0 0.8 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

2 2 1 20 22 21 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
0.416666667 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0

0 0 0 0 0
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2004 1 1 2 2 1 23 25 121 O 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 0.014184397
0.127659574 0.609929078 0.205673759 0.042553191 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0

2004 1 1 2 2 1 26 27 228 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
0.022556391 0.285714286 0.338345865 0.248120301 0. 052631579
0.015037594 0.015037594 0 0.007518797 0 0.00751879 7 0
0 0 0 0.007518797 0 0 0 0 0 0
0 0 0 0 0

2004 1 1 2 2 1 28 28 411 O 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
0.025 0.15 0.225 0.279166667 0.175 0.070833333 0.0 20833333
0.020833333 0.004166667 0.0125 0.008333333 0.00416 6667 0 0
0 0.004166667 0 0 0 0 0 0 0 0
0 0

2004 1 1 2 2 1 29 29 298 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
0.011494253 0.040229885 0.16091954 0.189655172 0.1 89655172
0.114942529 0.045977011 0.028735632 0.022988506 0. 005747126
0.017241379 0.034482759 0.022988506 0.028735632 0 0.022988506
0.011494253 0.022988506 0.005747126 0 0 0.00574712 6 0
0.011494253 0 0.005747126

2004 1 1 2 2 1 30 30 137 O 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 0.05 0.0875 0.075 0.0625 0.05  0.0875 0.0625 O. 0125 0.05
0.0125 0.1125 0.075 0.0125 0.025 0.0125 0.025 0.02 5 0.025 0.025 0.025
0 0.0125 0.0125 0.0625

2004 1 1 2 2 1 31 31 4.3 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 0 004 O 0 0 0 004 O 008 O
0 0 0.08 012 004 008 O 004 012 O 0.04
0 0.04 004 0.24

2004 1 1 2 2 1 32 32 0.7 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 0 025 0 0.25
0 0 0 0.5

2004 1 1 2 2 1 33 33 0.3 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

2004 1 1 2 2 1 34 34 0.3 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 0.5 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0.5

2005 1 1 1 2 1 20 22 0.2 0 0 0
0 1 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
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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

2005 1 1 1 2 1 23 25 1.9 0 0 0
0 0.090909091 0.545454545 0.363636364 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

2005 1 1 1 2 1 26 27 5.1 0 0 0
0 0 0.344827586 0.551724138 0 0.068965517 0
0.034482759 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

2005 1 1 1 2 1 28 28 8.0 0 0 0
0 0 0.133333333 0.288888889 0.222222222 0.11111111 1
0.155555556 0.066666667 0.022222222 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

2005 1 1 1 2 1 29 29 133 O 0 0
0 0.093333333 0.346666667 0.32  0.146666667
0.066666667 0.013333333 0 0 0.013333333 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

2005 1 1 1 2 1 30 30 111 O 0 0
0 0 0 0 0.238095238 0.174603175 0.317460317
0.174603175 0.015873016 0.015873016 0.015873016 0 0
0.031746032 0.015873016 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

2005 1 1 1 2 1 31 31 6.7 0 0 0
0 0 0 0 0.026315789 0.105263158 0.026315789
0.105263158 0.026315789 0.157894737 0.052631579 0. 052631579
0.131578947 0.157894737 0.026315789 0.052631579 0 0 0
0.026315789 0.026315789 0.026315789 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

2005 1 1 1 2 1 32 32 3.2 0 0 0
0 0 0 0 0 0.111111111 0.055555556 0.111111111
0 0.055555556 0.055555556 0 0.166666667 0 0.111111 111
0 0 0 0.055555556 0.166666667 0.055555556 0 0
0 0.055555556 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

2005 1 1 1 2 1 33 33 4.2 0 0 0
0 0 0 0 0 0 0 0 0 0.041666667
0 0 0 0 0.083333333 0.083333333 0.083333333
0.083333333 0.083333333 0 0.125 0.083333333 0 0
0.041666667 0.041666667 0 025 O 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

2005 1 1 1 2 1 34 34 14 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0.125
0 0.125 0 0 0 075 O 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
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2005

2005

2005

2005

2005

2005

2005

2005

2005

2005

1 1 1 2 1 35 35 1.6 0 0 0

0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0.111111111 0.111111111 0

0 0.111111111 0 0 0.111111111 0 0 0.555555556
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 1 1 2 1 36 36 0.7 0 0 0

0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 025 O 0 0

0 0 0 0 0 075 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 1 1 2 1 37 37 0.2 0 0 0

0 0 0 0 1 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 1 2 2 1 20 22 0.2 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 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0

0 0 0 0

1 1 2 2 1 23 25 4.8 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
0.592592593 0.259259259 0.074074074 0.037037037 0. 037037037 0
0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0

1 1 2 2 1 26 27 7.4 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
0.261904762 0.333333333 0.214285714 0.142857143 0. 047619048 0
0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0

1 1 2 2 1 28 28 156 O 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
0.034090909 0.170454545 0.238636364 0.125 0.170454 545 0.102272727
0.022727273 0.011363636 0 0.022727273 0 0.02272727 3 0
0.034090909 0.011363636 0 0.011363636 0.011363636 0.011363636
0 0 0 0 0 0 0

1 1 2 2 1 29 29 186 O 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
0.019047619 0.076190476 0.095238095 0.20952381 0.1 33333333
0.085714286 0.047619048 0.019047619 0.038095238 0. 019047619
0.038095238 0.028571429 0.00952381 0.038095238 0.0 47619048
0.028571429 0 0.019047619 0.019047619 0.019047619 0
0.00952381 0 0 0 0

1 1 2 2 1 30 30 8.0 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 0.022222222 0 0.044444444 0.088888889 0.04444444 4 0
0.044444444 0.022222222 0 0.044444444 0 0.06666666 7
0.044444444 0.044444444 0.044444444 0.022222222 0. 066666667
0.066666667 0.066666667 0.133333333 0.088888889 0. 022222222 0
0.022222222 0

1 1 2 2 1 31 31 3.0 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
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2005

2005

2006

2006

2006

2006

2006

2006

2006

0 0 0 0 0 0 0 0 0 0 0
0 0 0.058823529 0 0 0.117647059 0 0
0.058823529 0 0 0 0 0 0.117647059 0
0.058823529 0 0.058823529 0 0.117647059 0 0 0

0 0.411764706

1 1 2 2 1 32 32 16 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 0.111111111
0 0 0 0 0.888888889

1 1 2 2 1 33 33 0.4 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

1 1 1 2 1 20 22 0.2 0 0 0

0 0 0 0 0 0 0 0 0 1 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 1 1 2 1 23 25 14 0 0 0

0 0 0 0.625 0.25 0125 O 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 1 1 2 1 26 27 3.1 0 0 0

0 0 0.117647059 0.470588235 0.176470588 0.17647058 8
0 0 0 0 0 0 0 0.058823529 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 1 1 2 1 28 28 112 O 0 0

0 0 0.016129032 0.161290323 0.274193548 0.27419354 8
0.129032258 0.064516129 0.064516129 0 0 0 0
0.016129032 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 1 1 2 1 29 29 6.5 0 0 0

0 0 0 0.055555556 0.083333333 0.333333333 0.083333
0.166666667 0.083333333 0.083333333 0.027777778 0. 027777778
0.027777778 0 0.027777778 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 1 1 2 1 30 30 7.1 0 0 0

0 0 0 0.025641026 0.076923077 0.076923077 0.153846
0.179487179 0.179487179 0.051282051 0.051282051 0. 025641026
0.076923077 0.051282051 0 0.025641026 0 0.02564102 6
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 1 1 2 1 31 31 3.3 0 0 0

0 0 0 0 0 0 0 0.055555556 0.222222222
0.111111111 0 0 0 0 0.166666667 0.222222222
0.055555556 0 0.055555556 0 0.055555556 0 0 0

0 0 0 0.055555556 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0
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2006

2006

2006

2006

2006

2006

2006

2006

2006

2006

0 0 0 0 0 0 0 0 0 0 0
0 0 0

1 1 1 2 1 32 32 2.9 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0.0625 0.125 0.0625 0.0625 0.125 O 0 0125 0 0.125 0
0 0 0.0625 0 0.0625 0.1875 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 1 1 2 1 33 33 0.4 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 0.5 0.5 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 1 1 2 1 34 34 0.2 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 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 1 1 2 1 35 35 0.4 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 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 1 2 2 1 23 25 1.4 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
025 025 0375 0 0.125 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0
0 0 0 0

1 1 2 2 1 26 27 5.8 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 0.156250.25  0.343750.156250.031250.031250 0 0.031250
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0

1 1 2 2 1 28 28 109 O 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 0.133333333 0.183333333 0.066666667 0.116666667 0.266666667
0.1 0.05 0.016666667 0 0.016666667 0 0.016666667
0.033333333 0 0 0 0 0 0 0 0 0
0 0 0

1 1 2 2 1 29 29 8.1 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 0.111111111 0.022222222 0.022222222 0.022222222 0.111111111
0.155555556 0.133333333 0.111111111 0.022222222 0. 022222222
0.022222222 0.022222222 0.111111111 0.066666667 0 0 0
0 0.022222222 0 0 0 0.022222222 0 0

1 1 2 2 1 30 30 2.9 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 0.0625 0 0.125 0 0.125
0.1875 0.125 O 0 0 0 0.0625 0.125 O 0 0
0.0625 0 0 0.125

1 1 2 2 1 31 31 11 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
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2006

2004

2004

2004

2004

2004

2004

2004

2004

2004

0 0 0 0 0 0 0 0 0.333333333
0 0 0 0.166666667 0 0 0 0 0
0 0 0 0 0.166666667 0.333333333

1 1 2 2 1 32 32 0.2 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

1 1 0 1 1 6 10 0.3 0 1
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 1 0 1 1 11 15 2.0 0 0
0.360267704 0.639732296 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 1 0 1 1 16 19 6.9 0 0
0.18687718 0.633465624 0.015283836 0.16437336 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 1 0 1 1 20 22 235 0 0
0.028177033 0.815321692 0.079759691 0.031086902 0
0.012065037 0 0 0 0 0.027199771 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 1 0 1 1 23 25 119 O 0
0 0.459105107 0.433720654 0.094300618 0.012873622

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 1 0 1 1 26 27 6.6 0 0
0 0 0.855328304 0.019638039 0.007517975 0.10999770
0.007517975 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 1 0 1 1 28 28 9.6 0 0
0.008361935 0 0.008361935 0.111673272 0.206642815
0.025085806 0 0 0 0 0.55762261 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 1 0 1 1 29 29 9.3 0 0
0.006191144 0 0 0.071905774 0.241350402 0.15338724
0.089539286 0 0 0.412861571 0 0.006191144 0
0.006191144 0.012382288 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 1 0 1 1 30 30 5.6 0 0
0 0 0 0.112206577 0 0.416327063 0 0
0.15298569 0.014413174 0 0.014413174 0 0.014413174
0.079015935 0.167398864 0 0.014413174 0 0 0
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2005

2005

2005

2005

2005

2005

2005

2005

2005

2005

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 1 0 1 1 26 27 170 O 0 0
0 0 0.525418748 0.251239335 0.13668701 0.06288034
0.003728904 0 0 0 0 0 0 0.010022829 0
0 0.010022829 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 1 0 1 1 28 28 146 O 0 0
0 0 0.008942898 0.425634874 0.042357471 0.31533095
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0 0 0 0 0 0
0 0 0 0 0 0

2006 1 5 2 0 1 23
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
1 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0

2006 1 5 2 0 1 24
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
1 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0

2006 1 5 2 0 1 25
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0.82048109 0.17951891 0 0
0 0 0 0 0 0
0 0 0 0 0 0

2006 1 5 2 0 1 26
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 1 0 0 0 0
0 0 0 0 0 0
0 0 0 0

2006 1 5 2 0 1 28
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 1 0 0 0
0 0 0 0 0 0
0 0 0 0

0 # Mean Size at Age Observations

0 # Number of Environmental Variables
0 # Environmental Observations

999

Forecast File:

## SS2 Version 2.00.c

0.5# Target SPR

10 # Number of Forecast Years

10 # Number of Forecast Years with Std Dev
1 # Recruitment Deviation Emphasis

0 # Fraction log-bias adjustment Before End Year+1
0 # Fraction log-bias adjustment After End Year
0.40 # Top of 40:10 Option

0.10 # Bottom of 40:10 Option

1.0 # QY Scalar to ABC

2006 # First Year for Forecast & MSY Calcs
2006 # Last Year for Forecast & MSY Calcs
1 # Relative F Flag

1 #Fleet 1 (Season 1)

999
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283
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328
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