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EXECUTIVE SUMMARY
Stock

This assessment applies to the black rockfgdbastes melanogpthat reside in the waters south
of Cape Falcon, Oregon and north of Point Piedlaads, California, corresponding to the
Pacific Marine Fisheries Commission statisticabar2C, 2B, 2A, 1C, and 1B. The assessment
treats the black rockfish in this area as a unitkst Wallace et al. (2007) separately assessed a
northern stock, north of Cape Falcon to the US &owdth Canada, and determined that the
spawning potential of that stock was above the mament target (40% of the unexploited
level). Black rockfish are also harvested fromwaers off British Columbia and in the Gulf of
Alaska, but there have not been any formal assegsméstock status for those areas.

Catches

Black rockfish are caught by a wide variety of gg@es and can be an important component of
nearshore commercial fisheries, either as incideatah by the troll fishery for salmon or as
directed catch by jig fisheries for groundfish. récent years there have been almost no trawl-
caught landings of black rockfish, but trawl larghnn the past were fairly substantial. For the
past several decades black rockfish have been goriamt target of recreational marine
fisheries, especially during periods of reducelifig opportunities for salmon or halibut. In
recent years the recreational fishery has accoudotedost of the black rockfish harvest.

Detailed reports of commercial landings of blackkftsh are generally unavailable prior to
1981, when the Pacific Fishery Information Netwdetabase began. The catch series prior to
1981 for this assessment were derived by applyssgraed values for the percent black rockfish
to reported landings of rockfish. The assessm&suraes that total catch mortality is equal to
the landed catch. Observer data, which are avaitaidy in recent years, indicate low levels of
discarding of black rockfish.

Because of their nearshore distribution and lonndlnce compared to other rockfish
species, black rockfish are unlikely to have evenprised a large percentage of rockfish
landings, but it seems quite certain that they Hmen more than a trivial component for many
years. Black rockfish were one of only four roskfispecies mentioned by scientific name in
reports of rockfish landings in Oregon during ti9dQ@s, and they were one of only six rockfish
species mentioned by scientific name in report®ckfish landings in California during the
same period.

Recent landings of black rockfish (mt) in the seuttassessment region.
1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
Oregon
non-trawl 128.8191.2 217.8 206.4 196.6 159.8 192.5 163.5 150.7 160.7 138.9 112.2
trawl 20 02 17 04 00 00 00 o0.0 00 02 02 0.0
sport 350.8376.8 343.6 339.6 282.5 308.2 329.3 270.2 341.2 330.8 309.6 259.8
California
non-trawl 186.8128.7 144.1 94.0 65.6 55.1 112.4100.6 68.1 76.3 85.7 71.7
trawl 23 104 122 55 38 13 13 20 05 12 00 0.0
sport 176.5143.2 94.9 108.7 154.7 131.0 240.4 152.7 500.4 117.3 183.3 183.5
Total 847.3850.5 814.3 754.7 703.2 655.4 876.0 689.1 1060.9 686.5 717.7 627.2
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Reconstruction of catches (MTs) of black rockfisthe southern assessment area.
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Data and Assessment

The current assessment uses a similar approacstramcture as the last assessment, which was
completed in 2003. The assessment is structutedix fisheries: a set of trawl (TWL),
commercial non-trawl (HKL), and recreational (RE{Sheries for Oregon and a similar set for
California. The fisheries for each state are basefish capture location rather than place of
landings and therefore represent separate geograpgas. The model in this assessment,
however, does not include any underlying spatraicstire in the population dynamics. Like the
previous assessment, abundance indices for tunegssessment are based on recreational
catch-per-unit-effort (CPUE) data with two indepentlindices available for each state. The
standard research trawl surveys along the US Wess$tGlo not operate in shallow enough water
to catch appreciable numbers of black rockfish ttwedefore do not provide any fishery
independent index of stock biomass for black ratkfiThe current assessment has two
additional abundance indices that were not aval&d the previous assessment: a black
rockfish pre-recruit index for 2001-2006 and estesdrom a tag-recapture study of exploitable
black rockfish abundance off Newport, Oregon fod22005. The current assessment uses the
Stock Synthesis 2 software (version 2.00g), whettea2003 assessment used the Stock
Synthesis 1 program.

Unresolved Problemsand Major Uncertainties

The catch history for black rockfish is highly urteén because this species was generally landed
in mixed rockfish market categories, for which séingpto determine species composition was
often very limited or non-existent. Trawl landingfsrockfish accounted for the vast majority of
commercial rockfish landings and received much nspexies composition sampling than non-
trawl landings. However, trawl landings were esisdlig un-sampled prior to the 1970s. Even

as recently as the 1980s, when species compostsiimates were available for most of the
trawl-caught rockfish, there were very low levelspecies composition sampling of

commercial non-trawl rockfish landings. Uncertaasatin the estimated catch data were not
directly incorporated into the uncertainty estinsdi@ the assessment results. As a consequence,
the estimated confidence limits for stock statusreges are too narrow. Sensitivity analyses
using alternative assumed catch histories indicitaduncertainty in the catch series had

relative little effect on the model's estimateov depleted the stock is, but the level of catch
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had considerable influence on the model's estinaitdse absolute size of the stock and its
maximum sustainable yield (MSY).

The current assessment used the same sex- anpgegiedormulation for natural mortality
(M) that was used in the assessment for northexcklybckfish, but there is little evidence to
confirm that the assumed formulation is correansitivity analyses that explored different
combinations of values of M for young versus olehétes indicated that the values have a strong
influence on estimates of depletion, MSY, and otheasures of stock status. Because the
natural mortality coefficients were included in tnedel as fixed parameters, uncertainties in the
coefficients do not propagate into the model'svestied confidence limits, which are narrower
than they should be.

The current assessment uses a fixed value (0.@)émso-called steepness parameter, which
controls the curvature in the relationship betwseawning biomass (output of larvae) and the
resulting recruitment, and which thus governs hapidly the stock responds to fishery removals
or other perturbations. Although the steepnessevassumed for this assessment is consistent
with values estimated for other rockfish stockegphess for this stock could not be directly
estimated from the available data. Sensitivityyses indicated that the value assumed for
steepness has a strong influence on the modetisagss of depletion, MSY, and other measures
of stock status. Because steepness was a fixathpter, the model's estimated confidence
limits are narrower than they should be.

The recreational fishery CPUE indices may not ialske as abundance indices for
numerous reasons, including long-term changesimng gear and fishing locations, and due to
the increasing influence of restrictive managenaetions in recent years. The ODFW tagging
study off Newport offers a promising alternativeisee of information about stock size and
exploitation rate. Further, this source of infotioa appears to be much less subject to bias than
a CPUE index. However, it is not clear how to eaakasures of localized abundance and
exploitation to the much broader stock assessmeat a'he stock could be locally abundant off
Newport, as evidenced by the estimates of abundamtexploitation rate from the Newport
tagging study, but in a depressed condition oftregiCalifornia. The current assessment model
estimated a catchability coefficient for the tagpstudy, which represents the fraction of the
exploitable population that resides within the faggtudy area. The estimated value for this
coefficient was reasonably consistent with informabr expectations, but those expectations
were predicated on an assumed spatial distrib@iotine black rockfish population. The
assumed proportions of black rockfish in OregorsugrCalifornia may be incorrect.

The assessment estimates of current stock statuargely driven by above-average
recruitment throughout the 1990s, including twoyvarong year-classes. The available age-
and length-composition data provide little cohemrntience to support the variations in year-
class strength. The model's estimates of yeas-slaength appear to be driven by subtle shifts
from year to year in the leading edges of the llerogimposition data from the California
recreational fishery. This fishery catches moralsfish than the surveys or other fisheries.
Because the model has selection curves that deanptfrom year-to-year, the model tends to
interpret shifts in the frequency of small fishaaecruitment signal, but the shifts could instead
reflect changing selection due to variation in ifighpatterns.

Because no age-composition or length-at-age data available for the California fisheries,
the assessment made the strong but untested assuitgatt the sex-specific growth curves for
black rockfish were the same throughout the assastsragion. The substantial differences in
the general shape and appearance of the lengthesiiop data from the recreational fishery in
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California compared to Oregon, however, could be tuwnequal growth curves in the two
areas. The current assessment model accommobategriflicting length composition data by
means of very different selection curves for the tecreational fisheries, with peak selection in
the California fishery occurring 6 cm smaller th@eak selection in the Oregon fishery.

The final base model for the assessment was omtialbha“tuned” with respect to the
model's fit to the mean length-at-age observatidrsat is, the level of "noise" in the mean
length-at-age data that was input to the modelmash less than the noise that the model
internally ascribed to this data source. Furttiexr,mean length-at-age data were very influential
in determining the final set of model parameters @sults. The mean length-at-age data,
relative to many of the other data sources, wetlinguhe model towards a more productive
stock. The tension between the mean length-atdatgeand the other data sources could have
been reduced with additional iterations of modalng, which would have down-weighted the
mean length-at-age data. However, doing so woaNe lexaggerated some systematic but small
discrepancies between the base model's estimataesanf length-at-age and the observations of
mean length-at-age. The fully tuned model predithat all fish older than about 10 yr were
larger on average than what had been observed. r@s$ult seemed unreasonable. Because the
assessment model is largely dominated by the lecmtiposition data, and the model generates
its predicted length-compositions by applying thewgh curve to predictions of age-
composition, it is crucial that the model have asmable growth curve. Tuning down the
relative importance of the mean length-at-age datald have been appropriate if these data
were considered to be unreliable, but in this imstathe observations of mean length-at-age
were based on length and age measurements frorsatihds! of fish and should have been one of
the more reliable data sources. The reason falifoeepancy between the mean length-at-age
data and the other data sources remains unrestloeeyver.

Refer ence Points

For rockfish species managed by the Pacific FisMagagement Council (PFMC) the default
target rate of fishing is F50%, which is the fighmate that reduces the spawning potential ratio
(SPR) to 50% of the level experienced in the absendishing. The Council's default harvest
control rule for groundfish stocks specifies thatack will be considered to be overfished if the
stock's spawning output, often measured in ternspaivning biomass (SB), drops below 25%
of the unexploited level, SB(0). In this assessdnspawning output was measured in terms of
millions of black rockfish larvae.

The base model from the current assessment estirtietethe southern black rockfish stock
can support a maximum sustainable yield (MSY) aftaldi 000 mt annually, but the accuracy of
this estimate is highly dependent on the valuegrasd for the catch history, natural mortality,
and steepness of the spawner-recruit relationship.
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Management reference points for southern blackfrsick

Point Uncertainty in estimates
estimate (approx. 95% confidence limits)

Unfished Spawning Output (3Bmillions of larvae) 4578.5 3772.3 5384.7
Unfished Summary Age 2+ Biomassy(Bmt) 29099.6 na na
Unfished Recruitment (fRat age 0 (1000s of fish) 7852.0 6459.2 9244.8
Reference points based on SB4g, and F50%

Spawning Output at SB,(millions of larvae) 1831.4 1508.9 2153.9

SPR resulting in SBy, (SPRs40% 0.5 none because steepness was fixed

Exploitation rate resulting in SB, 0.07227 na na

Yield with SPRgageat SBge (mt) 1035.4 853.1 1217.7
Reference points based on estimated MSY values

Spawning Output at MSY (SBy) (mill. larvae) 1444.6 1189.7 1699.5

SPRysy 0.4296 0.4288 0.4304

Exploitation Rate corresponding to SRR 0.08864 na na

MSY (mt) 1064.6 877.1 1251.9

Stock Biomass

The base model estimated the unexploited spawnitgubto be about 4,600 million larvae and
it estimated the spawning output at the start 072@ be about 3,200 million larvae, equivalent

to 70% of the unexploited level. The model's eatem of spawning output and age 2+ biomass

reached their lowest points in the mid 1990s anet iieeen rising steadily since.

Recent trends in southern black rockfish spawnurtgwt, depletion, and biomass
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

Spawning
output 1633 1684 1779 1924 2127 2375 2581 2760 2845 2970 3100 3227

(millions larvae)
% of Virgin 36% 37% 39% 42% 46% 52% 56% 60% 62% 65% 68% 70%

Age 2+
biomass 1497816105 17174 18133 18866 19946 20630 21475 21662 21775 21555 21109
(1000s mt)
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Southern black rockfish spawning output (milliohsaovae)
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Recruitment

The above-average recruitment that occurred throuigime 1990s was the driver for the
increases in spawning output and age-2+ biomass #ie mid-1990s. The 1994 and 1999 year-
classes were the strongest and second strongesaeest recruitment events in the series.
Estimated recruitment for 2002 through 2006 waswelverage.

Recent trends in southern black rockfish recruitmen
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

(R?I:?Wit? 6007 6603 6270 13305 8678 7900 6013 3359 4681 4510 4700 7339
millions
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Age-0 recruitment for southern black rockfish
and approximate 95% confidence limits
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Exploitation Status

The harvest rates for black rockfish (catch overl@xable biomass) have generally been
modest, with recent rates for individual fishemgeserally being less than 3%. The peak
estimated rate for any individual fishery was 6.694he California trawl fishery in 1981, when
over 450 mt of black rockfish were landed in EuteBA (as reported in PacFIN). The
recreational fisheries are now the dominant soafdishing mortality for black rockfish.

Recent trends in southern black rockfish harvets ra
Fishery 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
Oregon
non-trawl 2.5% 2.7% 2.3% 2.0% 1.4% 1.6% 1.3% 1.2% 1.3% 1.1% 0.8% 0.7%
trawl 0.0% 0.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
sport 45% 3.8% 3.4% 25% 2.5% 2.6% 2.1% 2.7% 2.5% 2.3% 1.9% 2.3%
California
non-trawl 1.4% 1.5% 0.9% 0.5% 0.4% 0.8% 0.7% 0.5% 0.5% 0.6% 0.5% 1.1%
trawl 0.3% 0.4% 0.2% 0.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
sport 1.5% 0.9% 0.9% 1.2% 1.0% 1.9% 1.2% 3.5% 0.8% 1.3% 1.3% 1.0%
Total 5.6% 5.0% 4.3% 3.8% 3.4% 4.3% 3.3% 4.9% 3.2% 3.3% 2.9% 1.6%

Over most of the stock's history the fishing raae heen smaller than the F50% target
fishing rate. The estimated spawning output has ladove the target level (40% of
unexploited) during all years except 1991 to 138&| has never dropped below the overfished
level (25% of unexploited).
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Harvest rates for southern black rockfish by Orefjeheries
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Evolution of exploitation rate and stock statussouthern black rockfish
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Management Perfor mance

Prior to 2000 the Council managed black rockfisipas of theSebastesomplex and there were
no separate ABC or OY values for black rockfistor £000 through 2003 the Council
established ABC values for black rockfish caughtmof Cape Mendocino, but left black
rockfish south of Cape Mendocino as part of thé@éotockfish" category, and without separate
ABC or OY values. For 2004 the Council establisaedanagement boundary at the border
between Oregon and Washington, and designatedate@sBC and OY values for the two
regions.

Management performance: black rockfish ABCs, ONd,catches
2000 2001 2002 2003 2004 2005 2006 2007

ABC = QY (mt)

N of Cape Mendocino 1200 1115 1115 1115

CA + OR 775 753 736 722

WA 540 540 540 540

Total 1200 1115 1115 1115 1315 1293 1276 1262
Catch (mt)

S of Cape Falcon 655 876 689 1061 687 718 627 696

N of Cape Falcon 226 190 241 237 269 333 324 566

Total 882 1066 930 1298 956 1050 951 1262

Note: Catch values for 2007 were set at the Cosrifrent OY values.
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For all years with explicit ABC and OY values fdabk rockfish the estimated catches of
black rockfish have been less than the ABC and @Wes. In 2003 the estimated coast-wide
catch exceeded the OY by 183 mt for the regionhmairtCape Mendocino, but 290 mt of this
coast-wide catch was recreational harvest taketihsifuCape Mendocino.

Forecasts

Projections of future catches through 2016 werearmded on an F50% target rate of fishing
mortality and the following assumptions:

» catches during 2007 and 2008 would be at the Optirdield (OY) levels specified by the
Council (722 mt each year less an adjustment ohlt account for catches from North of
Cape Falcon);

» fishery selection curves estimated for 2006 antiezarears would continue unchanged into
the future;

* 58% of each annual catch would be taken by Oreigbefies, of which the Oregon
recreational fishery would take 76% and the Oregmm-trawl fishery would take 26%
(leaving Oregon trawl with no catch); and

» 42% of each annual catch would be taken by Calddiisheries, of which the California
recreational fishery would take 55% and the Catif@mnon-trawl fishery would take 45%
(leaving California trawl with no catch).

Because the spawning output values for the pragjegeriod were always greater than the
management target (40% of the unexploited levied 40:10 harvest control rule adjustments did
not apply, and the OY values were all equivalerihtoAcceptable Biological Catch (ABC)
values.

Forecasts of F50% Optimum Yields, spawning ougmd, depletion
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
TOI?' f)atCh 696 696 1454 1303 1203 1156 1146 1153 1163 1170
m
Spawning
output 3227 3293 3284 3077 2844 2616 2422 2277 2181 2122

(millions larvae)

% of Virgin  70.5% 71.9% 71.7% 67.2% 62.1% 57.1% 52.9% 49.7% 47.6% 46.3%

Decision Table

The decision table was developed with assistammee the STAR Panel. Although there are
numerous dimensions of uncertainty regarding tkalte of this stock assessment, it was agreed
that combining uncertainty in the formulation otural mortality with uncertainty in the catch
history could adequately capture the axis of uaiety for the decision table. The three
alternative states of nature were defined as falow

« The least productive state of nature had a natnoatality coefficient (M) of 0.12"" for all
males and for young females to age 10 yr, an M2 ¥ for females 15 yr and older, and
the catch history prior to 1981 for the trawl fislkes was based on low assumed values for
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the percentages of black rockfish in the landing®ckfish (0% in northern OR, 1.2% in
southern OR, 3.6% in northern CA, and 0% in soutidk).

« The most productive state of nature had an M a8 ¥.for all males and for young females
to age 10 yr, an M of 0.2¥ for females 15 yr and older, and the catch hispoigr to 1981
for the trawl fisheries was based on high assunaéuksg for the percentages of black
rockfish in the landings of rockfish (0.4% in na@th OR, 5.0% in southern OR, 14.0% in
northern CA, and 0.2% in southern CA).

« The base-run model state of nature had a naturahlitp coefficient (M) of 0.16”" for all
males and for young females to age 10 yr, an M24Y for females 15 yr and older, and
the catch history prior to 1981 for the trawl fisles was based on the base-run assumed
values for the percentage of black rockfish inlgm&lings of rockfish (0.2% in northern OR,
2.5% in southern OR, 7.0% in northern CA, and Oid%outhern CA).

The STAR and STAT agreed that the base-run modtd sf nature could be viewed as being
twice as likely as the two alternative states dtireg and that the low-productivity and high-
productivity states were equally likely.

Three alternative management actions were defméerims of the stream of OY catches
projected from each of the three alternative statemture. The low productivity state of nature
produced a stream of low catches, the high prodticstate of nature produced a stream of high
catches, and the base-model state of nature prodduseam of intermediate catches. The OY
catch streams considered in the management actidhe decision table all have an abrupt
increase in catch from 2009 to 2010 when the nesksissessment results first have an
influence on the OY.
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Southern black rockfish decision table.

State of Nature

Management Action

Low Productivity

mal-M=0.14, fem-M=0.21,

low trawl catch

25% probability

Medium Productivity|

mal-M=0.16, fem-M=0.24,
medium trawl catch

50% probability

High Rioctivity

mal-M=0.18, fem-M=0.27,
high trawl catch

25% probatyili

Year Catch

Spawning  pepjetion
output

Spawning  pepletion
output

Spawning  pepletion
output

Low Catch Series: F50% QY stream from the Low Productivity State

2007 696 2160 53.0% 3227 70.5% 5660 91.9%
2008 696 2203 54.1% 3293 71.9% 5748 93.3%
2009 909 2195 53.9% 3284 71.7% 5710 92.7%
2010 831 2099 51.6% 3168 69.2% 5518 89.6%
2011 782 1981 48.6% 3015 65.9% 5258 85.4%
2012 765 1860 45.7% 2855 62.3% 4982 80.9%
2013 772 1756 43.1% 2714 59.3% 4737 76.9%
2014 789 1683 41.3% 2614 57.1% 4555 74.0%
2015 806 1641 40.3% 2556 55.8% 4446 72.2%
2016 819 1623 39.9% 2534 55.3% 4399 71.4%
Medium Catch Series: F50% OY stream from the Medium Productivity State
2007 696 2160 53.0% 3227 70.5% 5660 91.9%
2008 696 2203 54.1% 3293 71.9% 5748 93.3%
2009 1454 2195 53.9% 3284 71.7% 5710 92.7%
2010 1303 2007 49.3% 3077 67.2% 5428 88.1%
2011 1203 1804 44.3% 2844 62.1% 5092 82.7%
2012 1156 1612 39.6% 2616 57.1% 4753 77.2%
2013 1146 1450 35.6% 2422 52.9% 4458 72.4%
2014 1153 1329 32.6% 2277 49.7% 4237 68.8%
2015 1163 1242 30.5% 2181 47.6% 4094 66.5%
2016 1170 1180 29.0% 2122 46.3% 4017 65.2%
High Catch Series: F50% OY stream from the High Productivity State
2007 696 2160 53.0% 3227 70.5% 5660 91.9%
2008 696 2203 54.1% 3293 71.9% 5748 93.3%
2009 2660 2195 53.9% 3284 71.7% 5710 92.7%
2010 2333 1802 44.3% 2876 62.8% 5231 84.9%
2011 2112 1416 34.8% 2467 53.9% 4726 76.7%
2012 1994 1072 26.3% 2096 45.8% 4252 69.0%
2013 1945 796 19.5% 1791 39.1% 3854 62.6%
2014 1930 583 14.3% 1557 34.0% 3551 57.7%
2015 1925 415 10.2% 1380 30.2% 3339 54.2%
2016 1918 271 6.7% 1244 27.2% 3197 51.9%
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Prioritized Resear ch and Data Needs

A comprehensive analysis of historic rockfish largdi is needed to further refine the
landings series for black rockfish and other raatkipecies. The analysis should make
consistent use of available species compositioa aat documented historical
developments, such as the directed fisheries foifiPacean perch and widow rockfish.

The ODFW tagging study off Newport should be camithand expanded to other areas. To
provide better prior information on the spatiaftdimition of the black rockfish stock, further
work should be conducted to map the extent of btackfish habitat and the densities of
black rockfish residing there.

Age composition data should be developed for btackfish caught commercially in
California, and the data should be entered intadiornia commercial fishery database
(CALCOM).

If otoliths are available for black rockfish froimet recreational fishery in California, they
should be identified and read in a manner condistéh the processing of commercial
fishery samples.

A program should be established that routinelyemtd otoliths from black rockfish and other
species harvested by the recreational fishery Iiidbaia.

Growth of black rockfish in California should beagined. The current assessment model
assumes that black rockfish in California haveshme growth curve as black rockfish in
Oregon, but differences in growth could be an atitve explanation for the large
differences in the length composition data betw@eggon and California. Except for some
published growth curves based on limited dataength-at-age data are currently available
for California.

Additional age-reader comparisons should be comduct resolve the apparent differences
in mean length-at-age measurements between readsrss-validation experiments should
be conducted with age-readers from Washington aifiothia to confirm consistency in
age-reading results.

If otoliths are available from the older Oregon gpéas that were excluded from the current
assessment, they should be re-read to extendrilee s€age composition data farther back
in time.

Length composition data, including gender, shodddllected from the California fisheries
to help better define the selection curves andgéxespecific natural mortality process.
Currently all the length composition data from @aifornia fisheries are combined-sex
samples. Sex-specific length composition samptas the commercial fisheries in

California would be particularly informative becausese fisheries tend to catch larger black
rockfish than the recreational fishery. The apptl&ck of older females, which is evident in
the age composition data from the Oregon recredtitshery, could be an artifact of the
highly domed length-selection by the Oregon recoeat fishery.

Rebuilding Projections

The southern stock of black rockfish is estimateta well above the overfished level. No
rebuilding is required.
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Regional Management Concerns

Estimating how much of a stock's exploitable biosnstsould be assigned to separate
management areas is an extremely challenging progieen the data currently available. This
new assessment for the southern stock of blacKisbcincluded considerable exploration of an
area-based assessment model that split the assegegien into two latitudinal areas in Oregon
and two areas in California. Each area had its separate age-structured population and local
fisheries, but the areas were linked by their pda@lentribution to spawning biomass and the
resulting recruits. With this spatial model onelldohave looked for regional differences in
productivity and localized depletion. Unfortungtedespite considerable time and modeling
effort, the STAT was unable to find a model confagion that produced stable and plausible
results with the available sets of data. The fumelatal problem seemed to be the lack of any
reliable data to distribute recruiting fish to th&erent areas. The catch-per-unit-effort indices
that are available for black rockfish on a regidvadis may provide reliable measurements of
trends in fish densities within each region, betytdo not provide a good basis for gauging the
distribution of fish between regions. If catch-aggler-day in region A is double the catch-per-
angler-day in region B, it is incorrect to assulmat there are twice as many fish in region A,
even if the relationship between catch rates atddensities is an exactly consistent. The
abundance of fish in the two areas depends notamnthe relative fish densities, but also on the
spatial extent of the fishing grounds in the tweaa. If trawl survey estimates of swept-area
biomass had been available for black rockfish, éraeta might have provided a consistent basis
for the area-based model to apportion recruitmetité separate areas. With the data available
for black rockfish, however, it did not appear fbbsto go forward with the area-based model.
Instead, the Oregon and California region was nextlab a single assessment area.
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Summary Tables

Management reference points for southern blackfisick

Point estimate

Uncertainty in estimates
(approx. 95% confidence limitg

~—

Unfished Spawning Output (gB(millions larvae)
Unfished Summary Age 2+ Biomassy(Bmt)
Unfished Recruitment ({Rat age 0 (1000s of fish)
Reference points based on SBags

Spawning Output at SB, (millions of larvae)

SPR resulting in SBy, (SPRz40w

Exploitation rate resulting in SB,

Yield with SPRgagsat SBigg, (Mt)

Reference points based on F50% proxy for MSY
Spawning Output at SPR (&R (mill. larvae)
SPlR/ISY—proxy
Exploitation rate corresponding to SRR proxy
Yield with SPRysy-proxy at SBspr (Mt)

Reference points based on estimated MSY values
Spawning Output at MSY (SRBy) (mill. larvae)

SPRusy
Exploitation Rate corresponding to SRR

MSY (mt)

4578.5
29099.6
7852.0

1831.4
0.5
0.07227
1035.4

1831.4
0.5
0.07227
1035.4

1444.6
0.4296

0.08864
1064.6

3772.3 5384.7
na na
6459.2 9244.8

1508.9 2153.9

none because steepness was fixed
na na

853.1 1217.7

1508.9 2153.9
na na

853.1 1217.7

1189.7 1699.5

0.4288 0.4304
na na

877.1 1251.9

Note: The reference points based on SB40% are @&eguivto the reference points base on the F50%
proxy for F(MSY) because the steepness parametefived at 0.6. When steepness is 0.6, fishing at
F50% reduces spawning output to 40% of the unetgaldével.
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Recent trends in estimated exploitation and steckl$ for the base model for southern black rolekfis

1998 1999 2000 2001 2002 2003 2004 2005 2006  2p07
Landings (mt)
Northern assessment region 337 226 226 190 241 23269 333 324 566
Southern assessment region 755 703 655 876 689 106387 718 627 696
Coastwide 1092 929 882 1066 930 1298 956 1050 951262 1
Estimated Discards (mt) 0 0 0 0 0 0 0 0 0 C
Estimated Total Catch (mt)
Northern assessment region 337 226 226 190 241 23269 333 324 566
Southern assessment region 755 703 655 876 689 106387 718 627 696
Coastwide 1092 929 882 1066 930 1298 956 1050 951262 1
ABC = OY (mt)
N of Cape Mendocino 1200 1115 1115 1115
CA+OR 775 753 736 722
WA 540 540 540 540
Total 1200 1115 1115 1115 1315 1293 1276 1262
SPR 0.6468 0.6931 0.7302 0.6654 0.7292 0.6191 B8.7817366 0.7649 0.7414
Exploitation Rate 0.0439 0.0388 0.0347 0.0439 0.0334 0.0494 0.031@330. 0.0291 0.0165
(total catch/summary biomass)
Summary Age 2+ Biomass (B) (mt) 21206 22210 23003 21576 22989 20519 23242 23134 6423723232
Spawning Output3B 1779 1924 2127 2375 2581 2760 2845 2970 3100 @ 3p27
(millions of larvae)
~95% Confidence interval 1218 1305 1435 1596 1714 1817 1839 1902 1966  2p31
2340 2542 2819 3155 3448 3702 3851 4039 4234 4422
Recruitment at age 0 6270 13305 8678 7900 6013 335681 4510 4700 7339
~95% Confidence interval 3989 8989 5544 5057 3612 1701 1695 1149 780 -174
8552 17621 11812 10744 8414 5018 7667 7871 8619 53148

Depletion (SB/SB0)
Uncertainty in Depletion estimate

0.3885 0.4201 0.4645 0.5187
na na na na

37560.6027 0.6214 0.6488 0.6771 0.7047

na

na na na

na

na
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INTRODUCTION

Black rockfish Gebastes melangpare an important component of the commercial and
recreational fisheries in the nearshore watersaftral and northern California, Oregon, and
Washington and they range as far north as AmclaitkbKodiak islands in Alaska. Adults tend
to occur in schools over rocky structure at dejp#hs than 40 fathoms, and sometimes feed
actively on or near the surface. They feed ondewariety of prey including zooplankton, krill,
mysids, sandlance, and juvenile rockfish (Love )968d are subject to predation by lingcod
and marine mammals. Although tagging studies klaeeimented some individuals moving
long-distances (several hundreds of miles), thé magority of recaptured individuals were

found close to the areas of initial capture andgjitag (Culver 1987, Ayres 1988, Starr and Green
2007).

Like all members of the gen@ebasteblack rockfish have internal fertilization and bear
live young approximately two months after insemiorat Black rockfish are quite fecund, with a
six-year-old female annually producing about 300,6bryos and a 16-year-old producing
about 950,000 embryos (Bobko and Berkeley 2004)tuRtion of larvae occurs during winter
(Wyllie-Echeverria 1987) and larvae and small julesnare pelagic for several months to a year
(Boehlert and Yoklavich 1983). Settlement occarsstuaries, tide-pools, and in the nearshore
at depths less than 20 m (Stein and Hassler 198axk rockfish begin recruiting to nearshore
fisheries at 3-4 years of age, corresponding twlaléngth of about 25-30 cm, and 50% of
females attain maturity at about 6-8 years, comedng to a fork length of about 38-42 cm.
Adult female black rockfish grow 3-5 cm larger thaales, with a few females attaining fork
lengths greater than 55 cm.

Stock Structure

Recent assessments of black rockfish off Washinfidailace et al. 1999, 2007) describe a
study of coastal black rockfish genetic structuseg 10 samples collected from northern
California to southern British Columbia during 1995. Results of that study support the notion
of separate genetic stocks north and south of Eajm®n. However, a later study (Baker 1999)
of black rockfish collected from eight sites aldhg northern Oregon coast concluded that black
rockfish from north and south of Cape Falcon wexeggically very similar. The previous
assessment of black rockfish off Oregon and Califo(Ralston and Dick 2003) reviewed the
evidence supporting genetic stock structure foclblackfish and other rockfish off the US West
Coast. That assessment concluded that the Oregb@alifornia populations of black rockfish
are probably not genetically heterogeneous, andgskessment treated the black rockfish off
California and Oregon as a unit stock.

Although it seems reasonable to draw a stock bayrigtee at the Columbia River, both
because it is a state fishery management boundarpecause the Columbia River plume is
likely to be a natural barrier to the north-soutkleange of black rockfish adults and larvae, the
current assessment differs slightly from Ralstod Bick (2003) in placing the northern
boundary at Cape Falcon rather than at the ColuRivier. The boundary was changed to avoid
overlap with the separate northern assessmentgééadit al. 2007) and to simplify the process
of assembling commercial landings data, which argely available in terms of Pacific Marine
Fisheries Commission (PMFC) statistical areas. fidréhern boundary of PMFC Area 2C is at
Cape Falcon (Fig. 1). Given the spatial resolutibthe available commercial fishery data, it is
very problematic to estimate the catch of blackfisb taken north of Cape Falcon but south of
the Columbia River.
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The Fisheries for Black Rockfish

Black rockfish are harvested by a wide varietyistiithg methods including trawling, trolling,
and hook and line fishing with jigs and long-lineslthough black rockfish have never been a
dominant component of any commercial fisheriesy time important as incidental catch in the
troll fishery for salmon and the troll and jig festies for groundfish. With the decline of salmon
fishing opportunities in late 1970s and early 198@gk rockfish became a vital target of marine
recreational fisheries in Oregon and Washingtopeeslly during periods of restricted or slack
fishing for salmon, halibut, and tuna. Black raskfare also an important component of the
recreational fisheries in northern California bré af less significance south of Cape Mendocino
due to their reduced prevalence compared to offemiess. Since 1990 recreational harvests of
black rockfish have averaged about 300 tons anna#llOregon and about 200 tons annually
off California. Commercial harvests during the sgoeriod averaged about 200 tons annually
by non-trawl gear types in Oregon and about 126 bynnon-trawl gear types in California.
Harvests by trawl on average during this periodehaaen less than 10 tons annually for both
states combined.

Management History and Performance

Prior to 2000 Pacific Fishery Management CoundidNIE) managed the fishery for black
rockfish as part of thBebastesomplex, with no separate Acceptable BiologicacG4ABC) or
Optimum Yield (OY) for black rockfish. In 2000 ti@ouncil established an ABC of 1,200 mt
for black rockfish caught north of Cape Mendocimotfie Eureka, Columbia, and Vancouver
INPFC statistical areas), but left black rockfisiuth of Cape Mendocino as part of the "other
rockfish” category. For 2001 through 2003 the ABEblack rockfish caught north of Cape
Mendocino was 1,115 mt annually, and black rockéishth of Cape Mendocino remained part
of the "other rockfish" category and without a sepa ABC or OY.

Regulation of the black rockfish fisheries prior2@04 was accomplished primarily by trip
limits for commercial fisheries and bag-limit restions for recreational fisheries, with different
limits applying in different geographic regions bl@ 1, from Ralston and Dick, 2003, with
slight modification). Some important changes thaturred include the following.

In 2000, black rockfish began to be managed asnammearshore species. Commercial trip-
limits were significantly reduced, with specificstactions applying to black rockfish.
California instituted seasonal closures for commnaéiend recreational fisheries inside 20
fathoms, reduced the bag limit for rockfish fromtd5L0 fish, and limited recreational gear
to one line with three hooks.

* In 2002, California adopted a Nearshore Fishery &g@ment Plan and began more active
management of nearshore fisheries including theofiseasonal, regional, and depth-specific
closures. Oregon adopted an Interim NearshoreeRisflanagement Plan in anticipation of
increased pressure on nearshore stocks due toegkfilabing opportunities for groundfish in
federal waters.

* In 2003, the Council established Rockfish Cons@&mahreas to control catches of
overfished rockfish species, and large portionthefshelf were closed to fishing. In
California the commercial and recreational fishefi@ rockfish were closed early.

* In 2004, the sport fishery in Oregon closed in 8efiter due to early attainment of the state's

limit for sport-caught black rockfish. This wa®thirst time that the sport rockfish fishery in

Oregon had not been open all year. In 2005 itetlasarly again.
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In 2004 the coast wide ABC established for blaakfish was based on the projected yields
derived from separate northern (Wallace et al. 1998 southern (Ralston and Dick 2003) stock
assessments. The northern assessment covered #féngtan coast and the northernmost
portion of Oregon, from Cape Falcon to the WA/ORdeo at the Columbia River. The southern
assessment covered the entire Oregon coast a@htiiernia coastline north of Point Arena.

To account for the spatial overlap of the two assest areas, 12% of the projected yield from
the northern assessment was transferred to theesoutegion when deriving the coast wide
ABC and QY values of 1,315 mt for 2004. State-tatesHarvest Guidelines were established:
326 mt for California, 450 mt for Oregon, and 540far Washington. A similar approach was
taken in 2005 and 2006 and the QY for the areahsofuthe Columbia River was apportioned to
Harvest Guidelines for California and Oregon basea 42:58 split. The basis for this
apportionment is unclear.

Year ABC 0)1 Catch
2000 Black rockfish — N. of Cape Mendocino 1,200 na

Black rockfish — coast wide 881
2001 Black rockfish — N. of Cape Mendocino 1,115 na

Black rockfish — coast wide 1066
2002 Black rockfish — N. of Cape Mendocino 1,115 na

Black rockfish — coast wide 930
2003 Black rockfish — N. of Cape Mendocino 1,115 na

Black rockfish — coast wide 1298
2004 Black rockfish — OR and CA 775 775 687
2005 Black rockfish — OR and CA 753 753 717
2006 Black rockfish — OR and CA 736 736 627

In all years when there has been an OY specifietléxk rockfish the estimated catch has
been less than the OY, except for 2003 when theatgd coast wide catch exceeded the ABC
for north of Cape Mendocino. In 2003 the estimatealst-wide catch exceeded the OY by
183 mt for the region north of Cape Mendocino, 2@ mt of this coast-wide catch was
recreational harvest taken south of Cape Mendocino.

TheHistorical Fishery

A significant issue in the most recent assessmidniaok rockfish, completed in 2003, was its
treatment of catch history. Because of concerosiathe effects of initial equilibrium
assumptions on the level of depletion estimatethbypreliminary base model, the 2003 Stock
Assessment Review (STAR) panel worked with the IiSfgsessment Team (STAT) to develop
a catch history that avoided the need to assuntericisl catch and equilibrium conditions in the
first year of the assessment. The assumed catohs&uction began in 1946, ramping up from
zero in 1945 and all prior years. In hindsights thay not have been a good assumption, as
indicated by the following text from Cleaver (1954t describes catches of rockfish from 1941
to 1949 in Oregon.

"The rockfish are caught by otter trawl and lomelgear. The principal species caught by
the otter trawl are the black rockfishgbastodes melangpgreen or yellow-tail rockfish
(S. flavidu¥; red or orange rockfists( pinnige); and rosefishg. alutu. ...
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The landings of rockfish (all species) rose rapuillying the war from 1,301,400 pounds in
1941 to a peak of over 17,000,000 in 1945. Subsetyutne landings fell rapidly because of
decreased demand and leveled off at about 4,00@p&0@ear in 1949."

Cleaver also states, in an introductory sectioBottom Fisheries, that the "otter trawl fishery
accounts for at least 95 percent by weight of @ieom fish landings."

That black rockfish is one of only four speciest tGkeaver identifies as composing the large
landings of rockfish in Oregon during the War yesuggests that black rockfish were not a
trivial fraction of the large catches taken durihg 1940s. One might also suppose that the otter
trawl fishery took a large portion of the landirgfdlack rockfish. Cleaver's statements are
certainly at odds with the catch reconstructionaligped in the previous assessment.

It seems that black rockfish were also landed preqable quantities in California during
the 1940s. Black rockfish was identified by saf@mhame as one of the "half-dozen of the
larger and more abundant species [that] make uphaleof the annual California commercial
poundage landed ..." (Anon. 1949).

A major task for the current assessment was dewgj@plausible reconstruction of
historical landings of black rockfish and explorithg consequences of those landings.

ASSESSMENT DATA
Landings

The systems along the US West Coast for monitaamgmercial fishery landings in the past did
not keep track of the landings of individual rockfispecies, largely because many rockfish
species have similar market characteristics angfiie were landed as an unsorted mix of
species. Black rockfish in particular, which aneesrshore species and much less abundant than
many of the offshore rockfish species, were gehelahded in mixed-species categories. As a
consequence the historical records do not providietailed accounting of the landings of black
rockfish. The basic approach taken in this assessto develop the landings series was to

apply values for the percentage of black rockfesthe reported landings of rockfish. Data on

the percentages of black rockfish, however, aresspavith the consequence that the landings
reconstruction is very uncertain.

The landings data series (Table 2, Fig. 2) wasnalskeel from five primary sources: the
Pacific Fishery Information system (PacFIN) for 198 2006; the Pacific Marine Fisheries
Commission (PMFC) landings data series for 195B8®0; Fishery Statistics of the U.S. for
1927 to 1955; the Oregon Department of Fish andiMéls (ODFW) Ocean Recreational Boat
Survey for 1979 to 2006 (provided by D. BodenmjlleDFW); and the Recreational Fishery
Information system (RecFINttp://www.recfin.org). Data from California Department of Fish
and Game (CDFG) Commercial Passenger Fishing VE&SB&V) logbooks for 1957 to 2006
(provided by D. Aseltine-Neilson, CDFG) were alsed in an auxiliary manner to derive
estimates of rockfish landings prior to 1980, tteetof the RecFIN series.

The different landings data sources differ in tiewel of detail regarding location where the
catches were taken and regarding the method ofieaptt seemed impossible to resolve the
catch locations for the entire data series to @aajediner than PMFC statistical area. Therefore,
for this assessment the data were initially pargid into four geographic areas, A to D,
corresponding to PMFC areas 1B, 1C, 2A plus 2B,20dFig. 1). The spatial separations were
maintained during data compilation because preknyiexplorations of the data indicated
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important differences between areas in terms oht$i@rical changes in rockfish landings and
because of likely differences among areas in thegméages of black rockfish in the landings of
generic rockfish. For input into the stock assesgrmodel the landings data were aggregated
into two sets corresponding to the states (OR=A38=C+D). Regarding capture methods, the
data were partitioned into three "gear" groupswki@WL), commercial non-trawl (referred to
as HKL, hook and line, in the tables and figurethed document), and recreational (REC). The
stock assessment model and data were thus paetitioto six fisheries.

The PacFIN Era — 1981 to 2006

The PacFIN system provides estimates of rockfistitegs by species for those strata (year,
guarter, port, area, gear type, and market cat¢gjoay have species composition data available
to apportion the landings to species. If no spec@mposition data are available, the system
reports the landings as the nominal species dreamixed-species category, depending on how
the landings were originally reported. The amafninspecified rockfish that cannot be
apportioned to species varies by year, area, aadtgee. In many instances the landings of
unspecified rockfish reported by PacFIN are quitessantial.

The landings data series for black rockfish lande@alifornia and Oregon during 1981 to
2006 were assembled from two PacFIN data sets.filsdh@acFIN data set (Table 3) consisted
of direct PacFIN estimates of black rockfish lamdily PMFC area, which PacFIN derives from
fish tickets, species composition estimates, aaalttogbooks provided to PacFIN by ODFW
and CDFG. Almost comparable data are availablésbrlanded at Washington ports, but the
PacFIN system does not provide landings estimatédMi-C area for landings at Washington
ports. The Washington Department of Fish and WédFarron Wallace) provided estimates of
commercial fishery landings during the PacFIN drialack rockfish harvested off Oregon and
California by vessels landing at ports in Washingfbable 4). These landings totaled only 3.5
mt for the period 1981 to 2006.

The other PacFIN data set (Table 5) was deriven femdings of rockfish for which species
composition sample estimates were unavailablewhith might feasibly contain some black
rockfish. This derivation involved applying estites of the percentages of black rockfish
(%Black) to the landings of unspecified rockfidbstimates of the percentages of black rockfish
among the landings of unspecified rockfish wereettgyed by area and gear-group from the first
PacFIN data set, for which species composition $aegiimates were available. In the PacFIN
series prior to 1990 for Oregon there were almostpecies composition data for the non-trawl
gear types; in later years the species compodiiida for this gear type were limited. To
develop annual estimates of %Black for Oregongdtita from the two Oregon areas (A+B) were
pooled and an average estimate was developeddaaitty years by using all data available for
the early years and also by "borrowing data" fromearly 1990s (Fig. 3). The final values for
black rockfish landings by year and area were time af the original PacFIN estimates, to which
were added the nominal landings of black rockflstgd as black rockfish on fish tickets but not
verified by sampling) and the estimates of blaatkfish in the unspecified rockfish landings.
The landings of black rockfish estimated direcyyRacFIN were about 25% greater than the
amounts derived from the unspecified rockfish phesnominal black rockfish.

The landings series during the PacFIN era are guitdic, sometimes exhibiting large
variations between years. While these changesidmuh true reflection of changing fishing
patterns, they may be no more than artifacts oflexgls of species composition sampling. A
recent study of the groundfish landings estimate<alifornia (Pearson et al. 2007) evaluated
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the reliability of species composition sampling ¥arious rockfish species. The study noted that
black rockfish are easily readily misidentifiedkdse rockfish, that the hook and line fishery in
California was not well sampled until the 1990fs] éhat many of the California landings
estimates are based on "borrowed" data or by trg#tie black rockfish market category as
"pure”.

The PMFC Era — 1956 to 1980

The landings data series for black rockfish dui®§6 to 1980 were derived primarily from the
Pacific Marine Fisheries Commission (PMFC) dat@&eseon rockfish landings (all rockfish
species) (Table 6). This data series shows cordilievariation between areas in the level of
landings and in the timing of peak landings. Baedlandings for the non-trawl gears were not
reported in the PMFC series prior to 1971, valwesHese years were derived by applying the
ratio of non-trawl to trawl landings of rockfishp@rted in the US Fishery Statistics series, which
included landings by gear and area of landing. déone years at the end of the series the
landings data were taken from state landings regddcumented in footnotes to Table 7).

The US Fishery Statistics Era — 1927 to 1955

The landings data series for black rockfish dud®g7 to 1955 (Table 7) were derived from a
compilation of rockfish landings data (all rockfispecies) from the annual series of Fishery
Statistics of the United States. This data sourokke the PMFC data series, does not indicate
catch locations, but it does tabulate the landdega to broad geographic regions where the
landings occurred. The Oregon data are dividemlantolumbia River versus coastal region,
and the California data are sectioned into thrésvamt regions: a northern region; a San
Francisco region, and a Monterey region. Fordksessment, the rockfish landings at Oregon
coastal ports were apportioned 50:50 to areas ABamahd 10% of the rockfish landings at
Columbia River ports were apportioned to area Ae Temaining 90% of landings at Columbia
River ports was assumed to be taken north of tbgrgehic range covered by this assessment.
The landings reported for northern California pevese assigned to area C, and the landings
reported for the San Francisco and Monterey regigare assigned to area D. The rockfish
landings in the southern California region wereuassd to not contain any black rockfish. This
is consistent with contemporary landings data, wimclicate almost no landings of black
rockfish south of PMFC Area 1B.

The Fishery Statistics series provides total lagsliof rockfish and the trawl-caught landings
of rockfish each year, as well as a more detaitedklown by various gear-types for every fifth
year. For this assessment trawl-caught rockfistitegs were assigned to the TWL gear-type,
and the difference between the total rockfish lagdiand the trawl-caught landings were
assigned to the HKL gear-type.

The commercial fishery landings data series foclblackfish prior to 1927 were extended
back to zero in 1915, based on linear interpolation

Foreign Fishery Catches of Black Rockfish

Rogers (2003) developed catch reconstructionsefmorals by foreign trawlers operating off the
US West Coast during the late 1960s to mid 1920though this study reports that Japanese
vessels operating in the Columbia and Eureka statisreas (Oregon and northern California)
caught substantial catches of black rockfish, witmulative catches of more than 500 tons over

Black Rockfish South: Final Version 6



10 years, it seems very unlikely that foreign vissseuld have operated sufficiently close to
shore to catch appreciable quantities of blackfisikck This assessment does not include Rogers'
estimates of black rockfish removals.

Assumed Percentages of Black Rockfish in Landings 8 1981 (PacFIN)

For the base-run model the rockfish landings wepogioned to black rockfish by applying
assumed values for the %Black by area and gearttygievere derived from species
composition data from the PacFIN era. For the mam gear the percentages of black rockfish
by area were simple ratio estimates of the Packikirockfish landings during 1992-99 over
the PacFIN estimates of "speciated” rockfish lagslir26% in area A; 28% in area B; 40% in
area C; and 1.2% in area D. For non-trawl geaestienates of %Black were reasonably stable
during this period (Fig. 3). For the trawl geag fhercentages of black rockfish by area were
declining during the early PacFIN era and werergssly zero during later years in all areas
except C (Fig. 3). It seemed inappropriate toawsage values from the PacFIN era as
available information from prior to 1980 (next sen) indicated that the %Black in the trawl
rockfish landings were sometimes quite large. d$mumed values of %Black for trawl were
0.2% in area A, 2.5% in area B, 7% in area C, afh@odn area D.

Alternative Percentages of Black Rockfish in Conemaétandings Prior to 1981

There are few data available to suggest what welceasonable values for the percentage of
black rockfish in the rockfish catch prior to thadFIN era. Although I could not find any
information on the %Black by non-trawl gear, | vedide to find three reports on the %Black by
trawl. Data from these reports are not used dy@ctthe assessment, but were used to inform
my best guess regarding values to use for the %Blac

Nitsos (1965) presented results of species-componsamplings from trawl catches of
rockfish landed at major California ports from Bkag¢o Santa Barbara during 1962 and 1963.
Black rockfish comprised 15.1% and 10.4% of thegadhlandings at Eureka during 1962 and
1963, and they comprised 2.1% and 0.1% of the sadriphdings at San Francisco during 1962
and 1963. No black rockfish were sampled at thergborts. Of the sampled rockfish landings
at Eureka the percentage that was black rockfigd..8%. Of the rockfish landings at the other
sampled ports (excluding Santa Barbara, whichushsof the area covered by this assessment),
black rockfish comprised 0.4%.

Niska (1976) summarized results of species compassiamplings from trawl catches of
rockfish landed in Oregon during 1963-71, whichev@nded as either nominal Pacific ocean
perch (POP) or as "other rockfish". Few to no blaxckfish were in any of the sampled
landings of nominal POP, and very small percentagge present in the sampled landings of
other rockfish. Black rockfish were 1.3% of thengded other rockfish landings during 1963,
0.85% during 1964, 9.74% during 1965, 11.3% dufi8§6, 16.2% during 1967, 7.3% during
1968, 12.5% during 1969, 21.0% during 1970, an@%0during 1971. For those years with the
larger reported percentages (1965-71), most oapiparent catches of black rockfish were taken
from the area between Cape Elizabeth and Cape lubo&ind would probably have been from
north of the current assessment region.

Douglas (1998) revised the analysis of Niska (19@@&)pportion catches to PMFC areas and
updated the analysis to include information throi§B1 on species composition samplings from
trawl catches of rockfish landed in Oregon. Ferc¢htch regions relevant to the current
assessment (PMFC areas 2A, 2B, and 2C), essem@tjack rockfish were in any of the
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sampled landings of nominal POP, and the percestaghe sampled landings of other rockfish
were highly erratic, attaining values as high a&%thd 100% for two very lightly sampled
strata. The overall ratios by PMFC area of blamtkfish over the landings of other rockfish
varied from 2.9% to 5.0%.

Oregon Sport Fishery Landings — 1950 to 2006

The Oregon Ocean Recreational Boat Survey (ORBS&)ged estimates for 1973 to 2006 of the
numbers of black rockfish harvested by recreatianglers fishing from boats in ocean waters
off Oregon (Table 8). Estimates of catches fromtmof Cape Falcon, the northern boundary for
the assessment region, were excluded from theatml These were fish landed in Astoria and
28% of the fish landed at Garibaldi. Landings byeo segments of the sport fishery (e.g. shore-
based or in estuaries) were derived from an estimiathe average percentage of the black
rockfish landed in Oregon by the ocean boat fisinagles (96.2%, based on RecFIN estimates
of catch by mode). Landings in metric tons for 02806 were derived using the annual
estimated average weights of black rockfish landedregon, obtained from RecFIN. For
earlier years the tonnage was based on the avexgight from 1980-84.

Over 40,000 black rockfish were harvested from edcreas A and B during 1973. To
provide for a gradual building of the sport fislesrin these areas, the numbers of fish caught
annually during 1950 to 1972 were filled in by Bmenterpolation, starting from assumed sport
harvests of zero in 1949.

California Sport Fishery Landings — 1945 to 2006

Estimates of the numbers of black rockfish caughgpmort fishers in California during 1980 to
2006 were obtained from RecFIN, with supplememtdrmation provided by California
Department of Fish and Game (CDFG, D. Wilson-Vaheeg) for 1993-96, when the catch of
black rockfish by commercial passenger fishing glss@CPFV) was not included in the RecFIN
estimates (Table 9). The estimated black rocldetiches for 1990-92 were derived by linear
interpolation from catches during 1989 and 1993 Wtarine Recreational Fisheries Statistics
Survey, which provides RecFIN with the basic sandal&, was unfunded during 1990-92.
Landings in metric tons for 1980-2006 were deriusthg the annual estimated average weights
of black rockfish landed in California, obtainedrdr RecFIN. For earlier years the tonnage was
based on the average weight from 1980-84.

The CDFG Commercial Passenger Fishing Vessel (CRigWpoks for 1957 to 1982
provided the basis for estimating the annual lagsliof black rockfish during years prior to
1980. Landings for 1957-79 were the rockfish nursleported in the CPFV logbooks times
0.329, which is the ratio (RecFIN black rockfisB80-82) over (CPFV logbook rockfish, 1980-
82). The logbook series did not include reporteatiings of rockfish in the assessment area
prior to 1957, but the rockfish landings reported¥957 were substantial (almost 300,000 fish).
To provide for a gradual building of the sport gshin California, the numbers of black rockfish
caught annually were derived by interpolation,tstgrfrom assumed sport harvests of zero in
1945.

There is little information with which to evaluétee reconstructed California recreational
catch of black rockfish. Miller and Gotshall (19&&ampled the recreational marine fishery
during 1958 to 1961 and estimated that the spsinefiy during this period landed 64,167 black
rockfish annually. In constrast, in the catch restauction based on the CPFV logbook data
(Table 9) the average annual catch of black rokldisring this period was almost 140,000 fish.
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Alternate Historical Landings Series

To evaluate the sensitivity of the assessmenttseguthe catch history reconstructions,
alternative values for the percentages of blackfistc were applied to the commercial rockfish
landings series to generate high (Table 10) andclateh series (Table 11) by gear type and
state. The following table shows the assumed gdire%Black that were used with the
commercial landings.

A:OR-N B:OR-S C:CA-N D:CA-Central
Non-trawl

Low 19.5% 21% 30% 0.9%
Base 26.0% 28% 40% 1.2%
High 32.5% 35% 50% 1.5%
Trawl

Low 0% 1.2% 3.6% 0%
Base 0.2% 2.5% 7.0% 0.1%
High 0.4% 5.0% 14.0% 0.2%

The percentage values shown above do not reprasemtact analysis but instead are meant to
reflect some general patterns that seem evidehteiavailable %Black observations and to
provide plausible ranges of values.

For each state's sport fishery the alternativeiteyswere generated by multiplying the base-
line landings times a fixed percentage: 75% to geedhe low alternative landings and 125% to
generate the high alternative.

Estimated Discards

Estimates from the Northwest Fisheries Science&sn(iNWFSC) West Coast Groundfish
Observer Program (provided by J. Hastie, NWFSQisdards of black rockfish in the
commercial fisheries indicated very low levels &fodirding (less than 1% in 2004, and 1 to

1.5% in 2005). Estimates from the ORBS programisdards of black rockfish in the Oregon
sport fishery, based on data collected by obseeicharter boat trips, also indicated low levels
of discarding, 2% to 3% in 2002 and 2003 but insirgain more recent years when bag limits
were lower. This assessment assumes that thenegligible amounts of dead discards of black
rockfish, and applies no adjustment to the landaega for discards or unreported landings.
Given the large uncertainty in the %Black valuesdu® generate most of the landings estimates,
there seemed little purpose to adjusting for seralbunts of discards.

Biological Parametersand Data
Maturity-at-length and Fecundity

This assessment uses the logistic formulation dgeel in the last assessment for the maturity
versus length relationship. The assumed lengb®%t maturity is 39.53 cm and the slope
coefficient is 0.4103 cil. Ralston and Dick (2003) derived this relatiopshy blending
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information from Wyllie-Echeverria (1987) on the tuaty of black rockfish from northern
California with information from Bobko and Berkel€3003) for fish sampled in Oregon.

Similarly, this assessment, like Ralston and DRBOG), assumes that weight-specific
fecundity is linearly related to female body weiglktording to the following:

larvae/ kg = 289406+ 103076[ weight(kg) .

This relationship was derived from laboratory ceunittfertilized eggs from several hundred
female black rockfish collected in Oregon, as descrin Bobko and Berkeley (2003).

Length-weight Relationship

This assessment used the length-weight relatiordshiploped for the 2003 assessment, which
was based on length and weight measurements frowsal,000 individual black rockfish
collected by ODFW staff:

weight= 0.00001677length3°° |

where weight is measured in kg and length is ferigth in cm. The 2003 assessment reported
no statistically significant differences betweenesaand females.

Length-at-age

Length and age data are available for large numiddskack rockfish caught by the sport fishery
in Oregon; limited data are also available for tslught commercially in Oregon. However, as
noted in the STAR Panel report for the 2003 assestplots of mean length-at-age by year
(e.q., Fig. 4) indicate changes that suggest instarg age reading. Alternatively, the apparent
variations in mean length-at-age could indicatenges in growth.

To investigate this further, average length-at-da@ were examined for individual age-
readers, including an ANOVA to determine whether¢hwere significant differences among
readers in their determinations of length-at-ag# the data examined were from fish captured
during 1996-2005. The database does not idemtéyage-readers prior to 1996. Plots of the
data indicate substantial differences among sormers in their average length-at-age
measurements (Fig. 5). The ANOVA and subsequeniygse comparisons among readers
indicated a set of four readers whose measuremamtsmutually consistent and significantly
different from the other four readers. These remapgeoduced length-at-age estimates that were
consistent from year to year (Fig. 6). For thisessment only age-readings from this set of
standard age-readers were used for developingsdets on age composition and mean length-
at-age.

The length-at-age data from the set of standarereagers were used to derive a set of von
Bertalanffy growth curve parameters for possible insthe stock assessment model (Fig. 7).
Fully separate curves were fitted for each sexguson-linear least-squares, but when the data
were fitted instead with a model in which the selxad the same length at age-3 there was
insignificant degradation in fit. The following r@aneter values were estimated:

Length-at-age-3: 30.00 cm both sexes
Length-at-age-20: 45.86 cm females
Growth coefficient, k: 0.2104 yt females
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Length-at-age-20: 42.62 cm males
Growth coefficient, k: 0.2428 yt males

This curve is provided for reference purposes offiiythe stock assessment model the growth
parameters were freely estimated, but with botleséwaving the same length at age-3-yr.

No raw length-at-age data were available from goemnt commercial or sport fisheries in
California, but data from 186 black rockfish cotlet off central California between Monterey
and Morro Bay during 1978-85, are presented indted. (1999). The average total length of
the 63 age-4-yr fish was 29.6 cm, equivalent tork fength of about 28.9 cm. The average total
length of the four age-11-yr fish was 50.4 cm, eglént to a fork length of about 49.4 cm.
Compared to the length-at-age data from Oregonddakee from California imply that the fish
there may not have growth that is comparable todhserved off Oregon. Based on the Oregon
length-at-age data an age-4-yr black rockfish (@uthregard to gender) should have a fork-
length of about 33 cm on average, and an age-fisfyshould have a fork-length of about
42 cm.

Variability in Length-at-age

The length-at-age data from the set of standarereagers were also used to derive estimates of
the variation in length-at-age (Fig. 8). For bothles and females the variation in length-at-age
tends to decline more or less linearly with eithge or length. The preliminary stock
assessment model assumed that the coefficientriaftioa in length-at-age varies linearly with
length, from 11% at age-3 to 7% at age-20 for femahd to 5% at age-20 for males. During
the October STAR meeting this assumption was réiated and the growth model specification
for the final base-run model was changed to hasenatant 7% coefficient of variation.

Age-reading Error

To help inform this assessment, age-readers &N were asked to participate in a double-
read experiment where both age readers were dgivesame set of 150 otoliths to read, all of
which had previously been read by other readelses@& double-reads were used to develop
estimates of age-reading error standard deviabgrage (Fig. 9), which were fitted by
regression through the origin to develop a vect@ge-reading error standard deviations for use
in the stock assessment model.

Natural Mortality

The previous assessment of black rockfish usedréffit rates of natural mortality on males
versus females to account for the lack of olderdiesin fishery samples. The assumed
instantaneous rate of natural mortality (M) wa20yi™* and was constant with age for males.
For females M was also 0.12 Ybut only up to age 10, after which there was p st&nge in M
to 0.2 yr'. This assessment uses a slightly different foati, which was developed during
the May 2007 STAR Panel review. For fish less tharyears the value of M is 0.16 Yfor
males and females, and remains constant with agedtes. For females between 10 and 15
years I\/l increases linearly with age, and for femalder than 15 years M is constant at

0.24 yr-.

The oldest black rockfish from age-readings bystamdard set of Oregon age-readers were
two 29-year-old males, and the oldest female btackfish was 26 years old. These maximum
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age observations suggest that there should notdrgedifference in mortality between females
and males. The maximum ages are consistent vatantaneous total mortality rates of 0.14 to
0.16 yr*. However, a plot of the percent female versusshgevs the same distinct decline with
age in the percentage of females by age, stamomy 50% at about age 10, which is a feature
noted in the last assessment for southern bladishcand in the assessment for northern black
rockfish.

Size and Age Composition Data

Fish length measurements, primarily from the retgvaal fishery, are one of the major sources
of data for this assessment. Length compositida filam the commercial fisheries in Oregon
and California were also included, as were somecaggosition data from the commercial and
recreational fisheries in Oregon.

A large proportion of the length composition datrevfrom the Marine Recreational Fishery
Statistics Survey (MRFSS), which is a federallyded program operating since 1980 that
collects information on the marine sport fisheridhie MRFSS program includes an intercept
survey in which sport anglers are interviewed ay tieturn from fishing trips, and where
samplers can identify and measure the retainethestcThe MRFSS sampling is intended to
cover all forms of marine recreational fishing,luding shore-based activities from beaches,
jetties, and piers. In contrast the ORBS prograah dperates only in Oregon interviews and
samples anglers operating from boats. The MRF&&Hedata, which are housed in the RecFIN
system, generally do not indicate the sex of irdiial fish that were measured. The length and
age data collected by the ORBS program are thedatlyused in the assessment where gender
is recorded.

Processing of the RecFIN length data involved edpanthe numbers of fish that were
measured to account for fish that were observeccandted during the interviews but not
measured. The expanded frequencies were theratatilly Year, Mode, Wave (bi-monthly
period), and State. In the version of the asseassthat was reviewed by the late-May STAR
panel, these first-stage expanded lengths compositvere further expanded by RecFIN
estimates of the numbers of black rockfish landgd &ar, Mode, Wave, and State. However,
because very small samples from some strata hadebganded to represent very large
estimated landings, the expansion process for g@aues resulted in extremely ragged length
composition estimates. For this version of thesssent, strata with less than five fish lengths
were excluded from the tabulations and no secoaglestxpansion was applied to the RecFIN
length composition data.

For combining length (or age) data from ORBS andmoercial fishery samples the
individual sample data from a strata were exparneithe estimated numbers of fish in that
strata to produce weighted average estimates gtiigor age) composition.

Length and Age Sample Sizes

The level of commercial fishery sampling for blackkfish has been erratic, with almost no
samples taken in Oregon until the early 1990s @4aRB). In California there was a shift from
trawl to non-trawl samples, which in part reflettis growing importance of hook-and-line
fishing in the nearshore and the development afteefy for live fish. Sampling of the
recreational fisheries in Oregon and Californiaty MRFSS program has been reasonably
consistent except for the hiatus during 1990-92mthe program was not funded. The standard
MRFSS sampling program stopped in 2003 in Oregahim2004 in California, at which time
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the states assumed larger roles in sampling teereational fisheries. This resulted in some loss
of continuity in the sampling processes.

In the length-composition sample size table forgore the samples listed in the column
"Rec-2" were limited to the port of Garibaldi urt®90, at which time ODFW began collecting
samples of sport-caught black rockfish from moghefother ports. The average size of the fish
sampled prior to 1990 is generally higher thanfite sampled after 1990, probably due to the
very limited geographic coverage of the early sangalta.

The age-composition data from the set of standgedreaders is limited to the years 1996 to
2005, with most of the age-readings coming frorh @sllected from the Oregon recreational
fishery by the ORBS program (Table 13). Biologisaimpling by the ORBS program has tended
to focus on the charter boat fleet, with the consege that the age- and length-composition data
collected by ORBS probably are not fully represewesof fish landed by anglers aboard
privately owned boats.

Multinomial Sample Sizes

Initial input values for the multinomial sampleges determine the relative weights applied in
fitting the annual composition data within the skbbservations for each fishery. The initial
input values in this assessment were based omllbg/ing equation developed by I.Stewart and
S.Miller (NWFSC), and presented at the 2006 Stos&e&Ssment Data and Modeling workshop.

Effective N = [(0.138*FPS + 1)*NS ............conm... if FPS < 44
Effective N=7.06 * NS ......oooiiiiiiiiiiiiiceee e if FPS >= 44

where FPS denotes the average number of fish mezhper sample and NS denotes the number
of samples.

Tuning of the assessment model involved multiplytimg input sample sizes for each fishery
by an adjustment factor to achieve a better balaebgeen how well the model fit the set of
composition data and how well it should have fé ttata given the sample sizes underlying the
data.

Length Compositions

The length data for the assessment model wereat®olinto 2-cm length bins ranging from 20
cm to 60 cm, with accumulator bins at each end. (F0y. During the October STAR meeting
the data were restructured to include a dummy kehut for fish less than 20 cm. For the data
tabulation provided in this document (Table 14¢ #tcumulator bins were extended to
compress and simplify display of the data.

The length composition data indicate some genéffakrences between the three fishery
types, with the trawl fisheries producing the latgiesh, the recreational fisheries producing the
smallest fish, and the non-trawl fisheries prodgdiah of intermediate length. There is little
evidence in any of the length-composition dataisfirct modes or successions of modes from
one year to the next that might represent stroag-gkasses.

The recreational fishery length-composition datarfrOregon are generally quite
symmetrically distributed, whereas the recreatidisalery length-composition data from
California are often quite asymmetric, with an exted shoulder having modest numbers of
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large fish. However, the data for the first fegays of the California series are similar in
general shape to the Oregon recreational lengthposition data.

Sample length-composition data from the Califospart fishery for 1999 and 2000 were
excluded from the assessment model because theyemadarrow distributions and were
extremely different from adjacent years. Closenexation of the raw data did not indicate any
obvious reason for the odd appearance of theséhi@agnpositions.

Age Compositions

The fishery age-composition data for the assessmedel consisted of otolith age-readings,
mostly from the recreational fishery and only fr@regon (Fig. 11). The age-composition data
for the assessment model were tabulated into Bgbans from 1 to 25 years. For the data
tabulation provided in this document (Table 15¢ #tcumulator bins were extended to
compress and simplify display of the data.

The age-composition data generally do not show newatence of distinct year-classes that
can be easily tracked from one year to the nexigciwduggests that that there is not much
recruitment variability from year-to-year or thageareading error is sufficient to mask the
appearance of strong year-classes.

Mean Weights from Species Composition Samplingrenog

Length- or age-composition data are needed torimtbe assessment model about the selection
characteristics of the fisheries and surveys. &laee very few such data available for the
commercial fisheries. To supplement the sparseposition data series, annual average weights
were developed from data on sample weights and atsvdd black rockfish, information

collected routinely as part of the species compmosgampling programs in Oregon and
California. The data indicate substantial differesiin mean weight between the trawl and non-
trawl fisheries, with the trawl fisheries landirigif that are about 0.5 kg heavier on average than
the fish landed by the non-trawl fisheries (Fig).12

Abundance I ndices

Age- and length-composition data by themselvesat@rovide sufficient information to reliably
determine trends in stock abundance and biomasst dsessments of US West Coast
groundfish stocks rely on estimates of stock biaiesm research trawl surveys to provide
information on biomass trends.

Sport Fishery Catch-per-Unit-Effort

Black rockfish mostly occur in nearshore waters are rarely taken in the standard National
Marine Fisheries Service (NMFS) bottom trawl sus/efhe primary tuning indices available

for this assessment are ones based on recreatatchalper-unit-effort. This assessment takes an
approach similar to that used in the previous assest for deriving standardized indices of
abundance, and uses the same basic data: intesheiiadrom RecFIN (Type-3 records) in all
areas on catch-per-angler-day; aggregated interdaa from ORBS on catch-per-angler-day in
Oregon; and data from observers aboard commerasalgnger fishing vessels (CPFV) on catch-
per-angler-hour off central California.
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The RecFIN CPUE Indices

Because sport anglers target a wide variety ofispemany fishing trips are very unlikely to
ever encounter a black rockfish. The lack of aatgle of black rockfish during these trips
provides no information on the relative abundarfdelack rockfish, and these trips should not
be included in a catch-rate analysis for black fisbk To restrict the set of RecFIN data to trips
that are likely to have encountered black rockfible, multispecies analysis developed by
Stephens and MacCall (2004) was used to seledisesof the RecFIN data for developing a
CPUE index. The analysis applies a logistic regjogsto trip-level data on the presence or
absence of the target species (black rockfish)dasgresence or absence data for a suite of
other species that occur with reasonable frequanttye catch and effort data set. The resulting
logistic regression coefficients for each of thieevtspecies provide a measure of the likelihood
of catching the target species, given that theratpecies were caught. Positive coefficients
imply a greater likelihood of catching the targe¢sies. Separate analyses were done for the
data from Oregon and California, and only data fmmean charter boats were used. Data from
private boats were excluded because it seemed likat private anglers would have less
consistent fishing patterns than charter boat apesyaand would therefore provide noisier
information.

For the RecFIN data from Oregon, the logistic regi@n analysis to select likely black
rockfish trips was based on data from 9,120 trips @ suite of 21 species (excluding black
rockfish). The analysis generally produced largsitive coefficients for shallow-water species
that one would expect to co-occur with black roskf{e.qg., tiger rockfish and copper rockfish),
and large negative coefficients for deepwater g3eitiat one would not expect to co-occur with
black rockfish (e.g., Pacific halibut and Chino@#nson) (Table 16). Those trips having an
estimated probability of producing a black rockfieat exceeded the cut-off value of 0.68 were
selected for the CPUE analysis. This cut-off valias chosen to balance the false-positives
against the false-negatives and resulted in 4p8 that were estimated to be false positives,
where black rockfish were caught, but should neeHaeen, given the other species caught
during those trips. These probably represent thpsfished in multiple locations, and thus
caught a mix of shallow- and deepwater specie® stheening also resulted in the inclusion of
495 trips (false negatives) that should have cahigitk rockfish (given the other species), but
did not. A total of 5,836 trips were selectedtfoe CPUE analysis.

The analysis for the RecFIN data from Californiqjef was based on 9,089 trips and 29
species, identified that black rockfish are likedybe caught in association with black and yellow
rockfish and gopher rockfish, whereas they arekehlito be caught on trips that land sablefish
or chilipepper rockfish (Table 17). Trips wereeséd for the CPUE analysis if the estimated
probability of producing a black rockfish exceeaedut-off of 0.42, which resulted in the
exclusion of 782 trips that were deemed to be fatsstives, and the inclusion of 779 trips that
did not catch any black rockfish. A total of 2,1ttips were selected for the CPUE analysis.

For Oregon, the information collected from Linc@ounty dominates the RecFIN catch and
effort records selected for the CPUE analysispther coastal counties had much lower
coverage (Table 18). One notable gap in covemtfeei absence prior to 1997 of data from
July/August, which generally are months of pealkvagtfor the charter boat fleet in Oregon.
Simple tabulations of the raw data indicate thasntigps landed black rockfish (Table 19) and
that the catch-per-angler-day was quite unifornos&icounties and seasons, with an overall
average catch rate of nearly 6 fish per angler(d@aple 20).
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For California the RecFIN catch and effort recosdkected for the CPUE analysis are sparse,
with very few data from the northernmost countiesl(Norte and Humboldt) and some gaps in
coverage for all counties prior to 1990 (Table 2Cpverage during winter months is light in all
years. Because the data are sparse, simple tainglatf the raw data produce quite variable
estimates of the percentage of trips that catatkhdackfish (Table 22), but it generally appears
that trips in northern counties are more likelg#&dch black rockfish and that summer months are
better than winter months. Tabulations of theltgter angler for trips that catch a black
rockfish suggest that catch rates are higher inwlenorthern-most counties (Table 23).

Standardized CPUE indices for Oregon (Fig. 13) @alifornia (Fig. 14) were developed
from the selected subsets of the RecFIN catch Hod data using Generalized Linear Models
(GLM), with a binomial model to estimate the proli&pof catching at least one black rockfish
and a Gamma or a lognormal model to estimate tlgniale of the positive catches by one
angler. In all cases, the structural models hegktmain effects for the factors Year, Wave
(bimonthly period) and County, and there were rieraction terms. The annual index values
were derived as the product of two components:igted values for the probability of catching a
black rockfish during a trip, and predicted valtmsthe number of black rockfish caught by an
angler given that at least one black rockfish waaggbt. The predicted values for the two
components were based on the same specific lemelWWdve and County in order to maintain
scales that would be consistent with the obseragcheper-angler data.

The CPUE index for Oregon has a high amount ofdateual variation, particularly in the
early part of the series, but shows no long-teendr The CPUE index for California has much
greater inter-annual variation than the Oregonmingemarily due to some erratic predicted
values in the log-normal component in a few eadgrg when the data were few and scattered.

The ORBS CPUE Index

The ORBS data series for most years does not iadlubispecies composition information, and
therefore was not amenable to a multispecies asdlyselect a relevant subset of the data, as
was done with the RecFIN data. However, the ORB8pers classify whether each fishing trip
was directed at "bottom fish" (as opposed to tigsalmon, halibut, or albacore tuna). For
developing the CPUE index from the ORBS data tlayais was restricted to fishing trips that
were identified as "bottom" trips and which wereréfore thought to have a consistently high
probability of catching black rockfish.

For much of the series the data are not available@ords of individual fishing trips but
instead are in an aggregated form (e.g., catcrefiod by port and month). In this form there
were essentially no records in the database where tvas effort and no catch of black rockfish.
There was also no basis for a formal model of fiodability that a single trip catches a black
rockfish. To develop a standardized CPUE indemftbe ORBS series, the CPUE observations
(aggregated catch over aggregated effort) werfittith a gamma model with main effects for
Year, Month, Port, and Boat-type (private versuartdr) and no interactions. Data from the
ports of Astoria, Florence, Bandon, Port Orford] &vold Beach were excluded from the
analysis because of sparse data. The annual vadges are the predicted numbers of fish per
angler-day for charter boats operating from Newgdaring the month of July. The index varies
between 2.9 and 5.5 fish per angler-day but shawsmg-term trend (Fig. 15).
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The CDFG CPFV Observer CPUE Index

During 1988 to 1998, observers from CDFG collectath on catch and effort while aboard
Commercial Passenger Fishing Vessels (CPFV) operaff Central California. These data
provide site-specific fishing rates, which the poess assessment used to develop a CPUE index.
The CPFV data series was restricted to observeth cates at specific fishing locations where
black rockfish were caught on at least five ocaasiduring the study period. The index values,
which were derived from a delta-gamma GLM with &astfor Year, Month, and Location, are
used without modification in the current assessn({leigt 16).

Effects on CPUE of Changes in Bag-Limits

Use of catch-per-effort data as an index of fishramlance is based on numerous assumptions
including consistency in the type of gear used @ntsistency in the spatial pattern of fishing.
When fishery management adds constraints to fishatigities, it is likely that fishing patterns
will change and distort the relationship betweetcltger-effort and fish abundance. Bag-limits,
in particular, will tend to constrain catch-ratali €lse being equal), and a series of reductions i
bag-limits over time will tend to impose a trendaaich-rates, even if stock abundance is
increasing. There have been several importantgegsaim bag-limits for black rockfish that
might have bearing on the CPUE indices used inabs&ssment.

In Oregon in 1979, the first year of the CPUE sefaa California, there was a bag-limit of
15 rockfish, which became more restrictive in 198¥n a sub-limit of 10 black rockfish was
added. From 2000 to 2002, there was a rockfish biriLO fish in effect, with a sub-limit of
three canary rockfish during 2000, one canary rishkiluring 2001, and one canary rockfish
plus one yelloweye rockfish during 2002. Beginnim@003 the 10-fish bag-limit applied to all
marine fish species rather than just to rockfishJuly 2005 the marine fish bag-limit was
reduced to 5 fish; for 2006 it was 6 marine fish.

In California in 1980, which is the first year diet CPUE series for California, there was a
bag-limit of 15 rockfish in any combination. In@@the bag limit for rockfish was reduced to
10 fish.

To determine whether catch rates for black rockinstine recreational fishery were being
constrained by bag-limits, the RecFIN data on cgtehangler were tabulated and plotted as
frequency histograms (Fig. 17). The plots for b@tfiions of Oregon and for the northern
portion of California indicate truncation of thefjuency histograms at 10 fish-per-angler,
starting in the years when the 10-fish bag limieinto effect, which strongly suggests that the
CPUE index would be influenced by the bag-limit npes.

When the late-May STAR Panel reviewed an earliesiva of this assessment, it was agreed
that the CPUE indices in Oregon should be brokemseparate sections corresponding to
changes in the bag-limits, with the breaks occgrbiatween 1993 and 1994, and between 1999
and 2000. For California, a single break shoulglaeed between 1999 and 2000. Further,
broken series should be rejoined if the assessmedel's fit to the series implied a reduction in
the effective catch rate (catchability). An ingean the effective catch rate would imply that
the reduced bag-limit was not constraining theifigloperations.

PIT-Tagging Study Estimates of Black Rockfish Abood off Newport, Oregon

Beginning in 2002, ODFW has used Passive Integratadsponder (PIT) tags to mark 2,500 to
3,000 black rockfish annually off Newport, Oregdviarked fish are recovered from recreational
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fishery landings, with sampling focused on the tdraressel fleet. Approximately 80% of the
annual landings are sampled for marked fish, riggpuib the recovery of 976 marked fish to
date. The multi-stage mark-recovery model desdribéBrownie et al. (1985) as Model 0 was
used to estimate annual survival and recovery fatete black rockfish population off Newport
(Table 24). Model 0 was selected because it wasily classic Brownie model that adequately
fit the data. Model O allows direct (first-yeaecovery rates to differ from recovery rates of
previously marked cohorts, which appeared to bedise in the black rockfish mark-recovery
data. Model O parameters were then used to céécaimual exploitation rates, which were then
applied to the annual landings to estimate annuah@ance.

The mark-recovery study only covers the black retkbff Newport, Oregon, and this
population is an unknown fraction (q) of the muatgker stock of black rockfish residing in the
waters off Oregon. To provide some idea of whattion the Newport population represents of
the larger Oregon stock south of Cape Falcon, atioreal and commercial observer data were
used to estimate the proportion of habitat occgrimside the mark-recovery study area in
relation to the amount of habitat occurring in lBager areas used in the stock assessment
(Table 25). Assuming that abundance is proportitmavailable habitat, which seems
reasonable given observed catch-rates of blacKisbckhese habitat proportions provide a
reasonable range of estimates of q for the Newgmmptilation abundance estimates (from 9% to
21% with a best estimate of 16%). With regarddw much of the black rockfish stock resides
in waters off Oregon versus California, the Couagpiportions optimum yields for Oregon plus
California based on 58% to Oregon and 42% to Qaliép implying that the Newport population
comprises approximately 10% of the exploitable blackfish in the assessment region.

Details for the tagging study are available in Beehl. (2007), which is included as
Appendix A to this assessment.

SWFSC Juvenile Rockfish Survey Index

Since 2001, the NMFS Southwest Fisheries ScienageGen conjunction with the Pacific

Whiting Conservation Cooperative, has conductedastewide, mid-water trawl survey of pre-
recruit pelagic juvenile rockfish and Pacific hakédsing data for the juvenile black rockfish
caught during the surveys, S. Ralston (SWFSC) deeel three different indices of black

rockfish recruitment strength for 2001-2006. Alilgh the three indices differ in their

underlying statistical models, they show similattgans (Fig. 18). For this assessment, the index
based on the ANOVA model was used, but the estonatefficients of variation (CVs) for the
index values were inflated by a factor of 10 whapuit to the stock assessment model because
the CVs seemed extraordinarily low.

HISTORY OF MODELING APPROACHES

The first stock assessment of black rockfish okggan (Stewart 1993), which was limited in
geographic scope to the northern portion of Oreg@s, a Cohort Analysis based on age
composition data collected from fish landed at Galdi. The first comprehensive analysis of
the black rockfish stock off Oregon and Califormias by Ralston and Dick (2003), who
developed a statistical catch-at-age model usingkSsynthesis. Their model configuration and
approach were very similar to the current assessmgh a few notable exceptions that are
described in more detail below. The stock of blamtkfish off Washington has been assessed
three times: by Wallace and Tagart (1994), Walktca. (1999), and Wallace et al. (2007). The
assessments in 1994 and 2007 used the then-cuemrsiins of Stock Synthesis and the 1999
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assessment used a purpose-built model (running dineldD Model Builder software) that
directly incorporated tag-recapture data.

Response to 2003 STAR Pane Recommendations

The current assessment was partially successfaspbnding to the recommendations outlined
in the 2003 STAR panel report.

Fishery independent surveys and biological datdéectibn programs

The new assessment used data from two surveyw/énatnot used by the 2003 assessment and
that potentially provided indices for tuning thes@essment. The juvenile rockfish survey is a
fishery independent survey that provides infornraba recruitment strength of black rockfish.
The ODFW tagging study, while not fishery-indepemderovides a new data source that should
be much less prone to the biases inherent in fystegich-per-unit-effort data. There remains a
general need for expanded data collection systemsefarshore rockfish species.

Pre-assessment meetings to evaluate data.

The STAT patrticipated in the Recreational CPUEiStias and Stock Assessment Data
Workshops that were held during 2004 to exchanfpermation about available data sources and
suitable methods for analysis of these data. Al STAT was in repeated contact with
personnel at ODFW, CDFG, PacFIN, and NMFS regartheglata sources during the data
compilation phase of the assessment.

Consistent methods and data sources to estimaté badtories.

The assessment teams for southern and northerkdoleifish shared catch history information
to avoid overlap and double counting, but there m@asoordination with other rockfish
assessment teams to develop a comprehensive tastanialysis of rockfish catches.

Investigate possible causes of changes in meamhetgge

The STAT conducted analyses of the mean lengtly@adata available from Oregon and
concluded that the apparent changes in length-@tr@&ge due to differences in age-reading over
time because of changes in age-readers.

Evaluate the use of recreational fishery CPUE iedias an index of abundance.

The STAT did not conduct any analyses to confirat the CPUE indices were valid indices of
black rockfish abundance. Such an evaluation regundependent information on stock
abundance with which to compare the CPUE indicesnb such data are available.

Investigate stock separation or a stock model with spatial regions.

An assessment model for black rockfish that inafufteir explicit spatial areas was developed
for the late-May STAR Panel but this model did paiduce stable results. The data available
for black rockfish do not appear to be sufficiemstipport a finer spatial scale for the
assessment.
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Responseto May 2007 STAR Panel Recommendations

An initial version of the new assessment for blemtkfish was reviewed by a STAR Panel
during May 2007, but the STAT was unable to develo@acceptable base-model during the
May STAR meeting. The STAR Panel made a numbsug§estions concerning how the black
rockfish assessment model should be revised. Mathese suggestions were incorporated into
the assessment model that was subsequently revidwved) the October STAR.

Include the Oregon tagging study abundance estisragean index with an informed prior
probability distribution for the index's catchalbylicoefficient.

The revised assessment model includes the Oreggmtastudy abundance estimates. ODFW
personnel developed estimates of the expected f@lulke catchability coefficient (Tag-Q) for
this new index with respect to the portion of theck residing off Oregon, but the STAT was
unable to develop a formal prior probability distriion for the Tag-Q parameter because of the
general lack of information on how black rockfigie apatially distributed between California
and Oregon.

Fully capture the effect of uncertainty in the ¢atgstory.

The revised assessment includes an analysis thhireg the sensitivity of the model results to
alternative assumptions about the catch histories.

Include a descriptive analysis of CPUE and judtify use of CPUE as indices of abundance

The revised assessment document includes expaededptions of the catch and effort data
sources and tabulations indicating the degreerapag coverage.

Provide better GLM diagnostics.

The revised assessment document includes separataiél and positive-catch indices.
Residual plots for the indices were presented duhe October STAR meeting.

Explore alternative stock hypotheses.

Subsequent to the May STAR meeting the STAT expglatdength a two-area model configured
with Oregon data only, but the STAT was unablearid fnodel configurations that produced
stable results.

Continue exploration of using multiple areas.

The STAT explored a series of area-based modelgumations subsequent to the May STAR
meeting. None of the configurations produced teghht seemed stable or adequate to use as a
base-model. No area-based model configurations teught to the October STAR meeting.

Consultationswith the GAP and with Fishers

Prior to developing a working stock assessment metif from ODFW organized a series of
five public workshops that the STAT attended, and/hich interested fishers were invited: in
Oregon at Newport, North Bend, Port Orford, Paddity, and Brookings; and in California at
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Eureka. Attendance at these workshops ranged fix@ntin Eureka) to more than 30
participants (in Brookings). Each workshop ladtedh two to three hours, and every workshop
produced lively and informative discussions betwinenaudience and the STAT.

CURRENT M ODELING APPROACH

The current assessment builds on the basic madelste and approach developed in Ralston
and Dick (2003). The data are organized into theessc gear-types (HKL, TWL, and REC), the
data from Oregon and California are kept sepaeate the tuning indices are recreational angler
CPUE series based on the same data sources (RexHibth states, ORBS for Oregon, and
CPFYV for California). In most cases the data senere re-developed for the current
assessment, rather than simply updating the oldsseith information for later years. This was
done initially because the original version of thssessment had four explicit spatial areas, each
of which required its own sets of data. Also, exxeloping all the data series meant greater
assurance that the data were treated in a consmstamer across all years of the series.

The landings data series in the current assesdififtertquite substantially from the series
developed by Ralston and Dick for the previous sssent (Fig. 19). This is especially
noticeable in the non-trawl fishery in Californthe trawl fishery in Oregon, and the recreational
fishery in Oregon. In small part, the differenegise because the current assessment starts
reconstructing catch histories earlier than 194&ctvwas the starting year for the catch
histories in the last assessment. For exampl@gicase of the non-trawl fishery in California,
the current assessment assumes that black roekish fairly large percentage of the non-trawl
landings of rockfish, which began well before 194mr the trawl fishery in Oregon the previous
assessment mistakenly assumed that all the tradifgs of black rockfish in Oregon were
taken from south of the Columbia River. Howeveostrof the landings into Astoria, near the
mouth of the Columbia River, are likely to have mégken from north of the Columbia River,
and almost certainly from north of Cape Falcon,rtbghern boundary for the current
assessment. Based on PacFIN data, landings intoidaccount for about one third of the
black rockfish landings in Oregon. For the redoesdl fishery in Oregon, the current and
previous assessments used the same estimates faurtibers of black rockfish landed, but the
assessments differ considerably in the value assdon¢he average weight of a black rockfish.
The previous assessment derived its average weadint by applying a length-to-weight
relationship to length-frequency data from fish péed in Garibaldi, where the fish tend to be
larger than the state-wide average. The curresgisasnent used an average weight based on
RecFIN, which has more broadly based sampling.

The new assessment took a slightly different apgramits use of the Stephens and MacCall
procedures for developing the RecFIN CPUE indiCEse current assessment used the
technique to select a subset of data for the CRidliysis, whereas the previous assessment used
the probability values predicted by the method agylts in the GLM analyses of the full sets of
RecFIN data.

The new assessment has a more complete CPUE senethe ORBS program, which in
the previous assessment was missing data for 198398, due to changed procedures for
estimating rockfish species compositions. In catina with the 2006 assessment of yelloweye
rockfish, a consistent and complete series of ggemmmposition proportions was developed,
which also allowed black rockfish catches to béweted for the years that were lacking
estimates in the 2003 black rockfish assessment.
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The new assessment uses the ODFW PIT tag estiofdbéesck rockfish abundance off
Newport as an abundance index. These data weriladzle for the previous assessment. The
new assessment also uses the juvenile rockfishgoreit index, which was unavailable for the
previous assessment.

New Approaches

The new assessment uses the Stock Synthesis 2801852, version 2.00g), which provided
additional modeling features that were unavailabline Stock Synthesis software used for the
previous assessment.

Definitions of Fisheriesand Surveys

Oregon and California each have a non-trawl, trawtl recreational fishery, for a total of six
fisheries. The model is structured as a single wiéh all fisheries (and surveys) simultaneously
accessing the same population of fish. Oregoraft@BUE abundance index based on RecFIN
data from Oregon that is associated for its selaaturve with the Oregon recreational fishery.
California has a similar RecFIN abundance indexe@ased with the California recreational
fishery. The two additional CPUE abundance indibased on ORBS and the CPFV Observer
data, are treated as independent surveys, eaclitsviitvn separate length composition data.
There are also age composition data and mean lat@he data associated with the ORBS
survey. Finally, there are two additional indicese for the abundance estimates from the
Newport tagging study, and one for the pre-reanaiéx.

Likelihood Components

The SS2 model for this assessment has 24 nonikefindod components: survey fit
components for six indices (with some CPUE indimexen into two or three segments to
account for changes in bag-limits), length compasicomponents for six fisheries and two
surveys; age composition components for one fisf@rggon non-trawl) and one survey
(ORBS), and one component each for length-at-agenody weight, recruitment, and the
forecast recruitment.

Structural Assumptions

* The fisheries begin from an unfished state in 1915.

* The assessment model is configured for separasssex

» Growth differs between the sexes and is estimatddnthe model.

* Spawning output is measured as millions of lanaker than as female spawning biomass.

* A Beverton and Holt curve was used to define thegticship between average recruitment
and spawning output (larvae).

» Selection is by length, not by age, and does ritégrdiy gender.

» Selection curves for all fisheries use the douldewal configuration, except for the two
trawl fisheries, which are linked to a simple ldgicurve.

» All six parameters for each of the double-norméc#on curves are estimated.

» Breaks allowed in the CPUE indices for bag-limiaobes are not accompanied by changes
in selection.

* Deviations in recruitment begin in 1970 and extdmwdugh 2006.
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» All active likelihood components have relative waig(lambda values) of 1.0 in the total
likelihood.

Assumed Values and Constraintsfor Parameters

» Natural mortality is fixed for males at 0.16 anad¢@stant with age.

» Natural mortality for females is 0.16 for femalesd than age-10-yr, ramps to 0.24 over the
ages 10 to 15 yr, and then remains constant at 0.24

* The CV for length-at-age is a function of lengtld & constant at 7%.

* Growth and maturity are assumed to be time-invarian

» Steepness is fixed at 0.6.

* The input value for the log-scale standard dewmsiimorecruitment (sigma-R) is 0.5.

* No estimated parameters are assigned prior pratyadigtributions.

MODEL SELECTION AND EVALUATION

Developing the base model for southern black ratkiinvolved exploring a wide variety of
model configurations, ranging from the suite of péem models with area-based fisheries that
was examined during the May 2007 STAR meetinghéomiuch simpler single-area model that
was brought to the October STAR meeting. Duriregglocess of model selection the STAT
was guided by changes in goodness-of-fit and bjestitee examination of the observed versus
predicted values. The STAT also used the estimezdazhability coefficient for the Newport
tagging study (Tag-Q) as an informal diagnostiowds the STAT's opinion that the tagging
study's estimates of abundance and exploitatienmatvided more reliable indications of stock
size and status than any of the CPUE-based incattbsugh for a very limited geographic
range. Constraints on the Tag-Q parameter weréonoglly included in the model fitting
because the STAT was unable to develop a priorgtmbty distribution for this parameter.

Changesto the Model during the October STAR Meeting

The October STAR Panel made a number of requestitbtional information and model runs.
The STAR Panel Report contains the full list ofuests and the STAT responses. Described
below are those that resulted in changes to tHeypnary base model and thus lead to the final
base-run model.

When developing a response to the request fortaopkge-readings versus average-age for
the standard set of age-readers (Request D), tAd &lund a mistake in its analysis of the
coefficient that defines the vector of standardialgons of age-reading errors. Data from some
non-standard age-readers had been mistakenly eatlmcthe original analysis. The analysis
was redone using only data from the standard sag@freaders. This resulted in slight changes
to the vector of standard deviations of age-readmgrs that was input to the model.

The recreational CPUE time series for the OregoB®Rurvey was broken into segments
between 2004 and 2005 to reflect the bag-limit ctida that occurred mid-year during 2005
(Request E).

Explorations of the sensitivity to alternative v@dufor the parameters that define the
variation in length-at-age (Request F) resultednproved fit to the data and the decision to
change the growth model configuration so that teffccient of variation (CV) in length-at-age
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was constant at 7%. In the preliminary base mthgelCV was 11% at age-3-yr for females and
males, but was 7% at age-20-yr for females and 58¢&20-yr for males.

When exploring why the model provided poor fitghie pre-recruit times series (Request 1),
the STAT determined that the model was constrainyeithe absence of small fish in the
California recreational fishery. The large preruicindex value for 2004 should have appeared
as a shoulder of small fish in the 2006 length cositppn data, but it did not. The STAT was
concerned that the growth curve in the preliminzage model was predicting young fish that
were unrealistically large because of the structiditbe smallest length bin. The STAT
modified the structure of the length bins to indwdummy length category representing
5-15 cm fish, and changed the growth model spedifio so that the model estimated length for
age-1 rather than age-3 fish. These changes peddyrowth curves that appeared reasonable,
but the changes did not lessen the poor moded the pre-recruit time series.

The STAR Panel was concerned that the mean lengibeadata were very influential in the
likelihood profile over the virgin-recruitment panater (R0). To remove any possible influence
of a time-trend in the length-at-age data, the SPaRel suggested fitting only one year of mean
length-at-age data (rather than three years) (RtdQe For the final base model the mean
length-at-age data from 2003 through 2005 were @oachinto a single composite set of mean
length-at-age data that was assigned to the yést. 20

To explore candidates for a new base model (Redese STAT ran the model with the
recruitment deviations starting in 1950. The pibthe estimated standard deviations of
recruitment against year suggested that 1970 wweilgh appropriate starting year for the
recruitment deviations. A series of one-step tgmims for the input sigma-R parameter
indicated that it would be appropriate to speciigia-R value of 0.5, which was
approximately the output sigma-R value obtainechfem input sigma-R of 1.0.

Input Variance Adjustments

The preliminary base-run model that was broughih&STAR meeting seemed to be fully
"tuned". The effective sample sizes estimatechkymodel were almost equivalent on average
to the multinomial samples sizes that were inpahomodel, the root mean square error (rmse)
that the model estimated for each survey was alegpsvalent to average standard error that
was input for the survey, and the rmse that theehestimated for the recruitment deviations
was almost equivalent to the sigma-R parametemthatinput to the model. The change in the
CV for length-at-age that occurred during the STiAReting, however, resulted in changes to
the model's estimates of variability in the dattipularly for the mean length-at-age data.

Prior to exploring dimensions of uncertainty foiildung the decision table, the STAT
developed a tuned version of the working base miodehich the variance adjustment for the
mean length-at-age data was greatly reduced reladithe preliminary base model. A
likelihood profile over RO with this tuned modetlinated that the revised model had
considerably less tension between the likelihoadmanent for mean length-at-age and the other
components. However, the tuned model providedapeor fit to the mean length-at-age data
because those data had been so greatly down-weilgithe tuning process. Given that mean
length-at-age data should provide a more reliahtestfor estimating growth than the other
sources of data that were input to the model, T&TSargued that an earlier partially tuned
version of the model should be used as the fins¢ Ibaodel. The STAR Panel agreed.

The input variance adjustments for the final basemodel are in Table 26.
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Likelihood Profiles

Likelihood profiles were conducted at all stagesnofdel development and exploration to
identify sources of tension among different datarses and model components. For the final
base-run model the likelihood profile over the R@gmeter illustrates a fundamental conflict
between the age-composition data and the mearhletigtge data (Fig. 20). The age
composition data strongly favor lower values of R@ljch corresponds to a more depleted stock
and lower values for MSY, whereas the length-atdaga strongly favor higher values of RO.
There is also considerable tension within a giyge tof likelihood component. For example,
the Oregon recreational fishery length-compositiata favor low values of RO, whereas the
California recreational fishery length-compositdeta favor high values of RO. Most individual
components tend to favor extreme rather than irgdrate values of RO (Table 27).

The likelihood profile over the spawner-recruiteginess parameter indicates that the
available data provide very little information rediag the value of steepness. Most of the
individual likelihood components are consistentwvatwide range of steepness values
(Table 28). The value of steepness assumed fdimtalebase model (0.6) is essentially the same
as the 0.58 value obtained from a meta-analyssvaable steepness parameter estimates for
West Coast rockfish (M.Dorn, Alaska Fisheries Scege@enter, personal communication).

Model Diagnostics

The final base model had a Hessian matrix thatccbalinverted and the maximum gradient
component was 0.00015. To confirm that the firedarun model had fully converged, a series
of 100 runs were conducted with randomized infielameter values that were randomly
"jittered" by 0.1. Many of the runs produced rigdimusly high negative log-likelihood values
and clearly had failed to converge to a sensillefsparameter values. Of the 69 runs that
produced reasonable results, none had a lowerinedad-likelihood than the base-run model,
and 38 had converged to the same value negativigkeldhood as the base-run model. This
supports the conclusion that the final base-runehbdd fully converged.

The base-run model's selection curves for the rdiffiefisheries and surveys generally seem
plausible (Fig. 21), and were reasonably similahcurves estimated by the previous
assessment. The curves are all highly domed exaetite selection curve for the two trawl
fisheries, which were linked and forced to be astyrtiqp

Plots of the observed versus predicted fits tcathendance indices generally indicate
reasonable fits with essentially all predicted eallying within the confidence bands around the
observed values (Fig. 22).

Plots of observed versus expected values for tigthecomposition data often were not very
good with strong indications of lack of fit (Fig3R particularly with the smaller size classes.
Plots of observed versus expected values for taecagposition data also showed trajectories
with lack of fit (Fig. 24), with the model generajpredicting smaller peaks than were apparent
in the observed data. Plots of observed versusatag values for the mean length-at-age data
indicated a tendency to over-estimate the sizegated older fish, particularly for males
(Fig. 25).

Plots of the length-composition residuals (Fig. 260l age-composition residuals (Fig. 27)
showed evidence of systematic lack of fit to theadd-ixing this, however, would have required
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a much more complex model that allowed year-to-yaaation in the selection curves to
accommodate the year-to-year variations in thetferand age-composition data.

BASE-RUN M ODEL RESULTS

Parameter Values

The final base-run model had 92 estimated parasieteuding five growth curve parameters,
38 selection curve parameters, and 37 annual tewent deviation parameters (Table 29). Nine
of the estimated selection curve parameters (®irtftial or final selection) were at their lower
bounds and could have been fixed at those valDesg so had no effect on the values of the
other estimated parameters or on the likelihoodesl

Time-Trajectories of Population Estimates

The base-run model estimated that the unexplottazk $1ad total biomass of over 29,300 mt,
spawning output of about 4,600 million larvae, amdual recruitment of about 7.8 million age-0
fish (Table 30). The model estimated the spawoumgut at the start of 2007 to be about 3,200
million larvae, equivalent to 70% of the unexplditevel. The model's estimates of spawning
output (Fig. 28) and age 2+ biomass (Fig. 29) redcheir lowest points in the mid-1990s and
have been rising steadily since. The estimatecases in spawning output and biomass since
the mid-1990s have been driven by above-averageiteent throughout the 1990s and very
strong year-classes in 1994 and 1999 (Fig. 30k dgrbatest level of spawning depletion
occurred in the mid-1990s when spawning output peddo 35% of the unexploited level

(Fig. 31). The fisheries exerted a fairly high audtained total rate of exploitation on the stock
during the 1980s and early 1990s, and the totdbégfion rate reached its peak in 1992 and has
declined more or less steadily ever since (Fig. 32)

Estimated Population Number s-at-Age

The final base-run model estimates of the numbiefistoalive at the start of each year by sex
are given in Table 31.

UNCERTAINTY AND SENSITIVITY ANALYSES

The final base-run model was fully converged ardStock Synthesis program used the inverse
of the Hessian matrix to produce approximate stahdaviations for many of the estimated
parameters and for the series of derived spawniyguts and recruitments (Table 32). The
coefficients of variation (CV) for the estimatesspawning output (S) ranged from a low of
8.8% for S(0) to a high of 18.5% for S(2007). Estimates of annual recruitment were more
variable, with the CVs ranging from a low of 8.986 R(0) to a high of 51% for R(2007). These
measures of variability based on the Hessian megfigct the model's lack of fit to the input
data, but they do not include numerous other ssustencertainty, such as the values for the
steepness and natural mortality parameters, whehighly uncertain but were fixed in the
model. Confidence limits derived from the standdegliations estimated from the model will be
narrower than they should be for any stated confiddevel.
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Sensitivity Analyses

The first two sensitivity analyses described be{éw catch history and natural mortality) were
conducted with the preliminary base-run model aedewot repeated with the final base-run
model. Although the preliminary and final base mlsdliffer in the absolute scale of the results
(Fig. 33), the preliminary base model should prevadreasonable view of the general pattern of
sensitivity to catch history or natural mortality.

Catch History

Catch histories are an important source of unaegtan many stock assessments, and that seems
to be especially so in this assessment where #ie e€the catches is driven by assumed and
largely unverified values for the percentages atklrockfish in landings of general rockfish.

To evaluate whether uncertainty in the landingblatk rockfish propagates into significant
uncertainty in the assessment results, a sengiimilysis was conducted with the preliminary
base-run model using a series of eight runs wifleréint levels for the three fishery classes
(trawl, non-trawl, and recreational) (Table 33heTresults generally indicated that the estimated
levels of spawning depletion was quite insensitivehe levels of catch, with the greatest
difference showing in the run with high levels &kthree fishery classes versus the run with

low levels for all three fishery classes. In casty the magnitude of the estimated MSY
(calculated from F50%) was very sensitive to thelchistory, varying by over 300 t in the run
with high levels for the three fishery classes usrthe run with low levels for the three fishery
classes. Comparing the high versus low leveleafeational catch shows a change in MSY of
almost 250 t.

Natural Mortality

At the September meeting of the PFMC's Scienttifid Statistical Committee (SSC), the stock
assessment for black rockfish off Washington wagewmed and the SSC agreed to accept a
modified formulation for the natural mortality schee for female black rockfish. In this
formulation, M for females age-15-yr and older 24" rather than 0.20', as was agreed
during the late-May STAR meeting. Although thelipnéhary base-run model for black rockfish
off Oregon and Washington uses the formulation ftbenSeptember SSC meeting, there
remains considerable uncertainty in how best toehondtural mortality for black rockfish. To
explore this issue, an analysis was conductedettyibred the sensitivity of the model's
goodness-of-fit to alternative parameter valuesMarn young fish (males and females) and M
on old fish (females only) (Table 34). The bestra¥l fit occurred with a young-M value of
0.14”" and an old-Fem-M-offset of 0.5, correspondingri@kl-Fem-M of 0.23T". An even
better fit might have been obtained with a highedug for the Old-M-offset. The difference in
total log-likelihood between the best-fit value ahd preliminary base-run model value was
about 5.4 units.

Mean Length-at-Age Data

During the October STAR meeting the Panel expresseadern that the likelihood component
for the mean length-at-age data appeared to hguesa deal of influence on the base-run
model's estimate of RO. To explore this the STARdP requested a sensitivity analysis with the
final base model in which the prior weight (lambét&)the mean length-at-age likelihood
component was reduced from 1.0 to 0.1. Results ffos analysis indicated that reducing the
prior weight on the mean length-at-age data reguttémproved fits to the age- and length-
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composition data, but degraded the fit to the ieslicTable 35). For the model with reduced
weight on the mean length-at-age data the stockweaie depleted than in the base-run model
and was less productive in terms of the maximuntesusble yield that it could support.

Comparison with Previous Assessments

The base-run model produced estimates of stockasideecruitment that differ substantially
from the 2003 assessment (Fig. 34). The absobtates of biomass and recruitment in the new
assessment are much larger than in the 2003 assissihe differing scales can largely be
attributed to the higher rate of natural mortaiityhe new assessment. When the base-run
model was re-done using the same natural morfalitjulation and parameter values as in the
2003 assessment, the biomass and recruitmenttoagscwere much more similar (Fig. 34).

REBUILDING PARAMETERS AND REFERENCE POINTS

For rockfish species managed by the Pacific FisMagagement Council (PFMC) the default
target rate of fishing is F50%, which is the figdhmate that reduces the spawning potential ratio
(SPR) to 50% of the level experienced in the absendishing. The F50% fishing rate is
considered to be a proxy for F(MSY), which is thterof fishing mortality that produces the
maximum sustainable yield (MSY). The Council'sadgtf harvest control rule for groundfish
stocks specifies that a stock is overfished ifdfoek's spawning output, generally measured in
terms of spawning biomass (SB), drops below 25%®ftnexploited level, SB(0). In this
assessment spawning output was measured in term#liohs of black rockfish larvae. The
Council's target level for spawning output is 40Pthe unexploited level, denoted SB40%. The
SB40% level of spawning output is considered ta lpeoxy for SB(MSY), which is the level of
spawning output that has surplus annual produepral to MSY.

In this assessment the steepness parameter wdsafike6. When steepness is 0.6, fishing at
F50% results in equilibrium spawning output tha4@86 of the unexploited level, and F50% and
SB40% are equivalent proxies for MSY condition$ieield produced by fishing at F50%,
which is the proxy value for MSY, was estimatedbéol,035 mt annually.

The MSY and SB(MSY) values were estimated withi 852 software based on the
Beverton and Holt stock-recruit relationship withassumed steepness parameter of 0.6. The
estimated MSY value, 1,064 mt annually, was vemyilar to the proxy MSY value. The
estimated SB(MSY) was 31.6% of SB(0).

The mean generation time for the stock was estunatée 13.5 years.
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Point Uncertainty in estimates
estimate (approx. 95% confidence limits)

Unfished Spawning Output (§B(millions of larvae) 4578.5 3772.3 5384.7
Unfished Recruitment (fRat age-0 (1000s of fish) 7852.0 6459.2 9244.8
Reference points based on SB4g, or F50%

Spawning Output at SB, (millions of larvae) 1831.4 1508.9 2153.9

SPR resulting in SRy, (SPRg40%) 0.5 none because steepness was fixed

Exploitation rate resulting in SB, 0.07227 na na

Yield with SPRgso9at SByge, (Mt) 1035.4 853.1 1217.7
Reference points based on estimated M SY values

Spawning Output at MSY (SBy) (mill. larvae) 1444.6 1189.7 1699.5

SPRysy 0.4296 0.4288 0.4304

Exploitation Rate corresponding to SRR 0.08864 na na

MSY (mt) 1064.6 877.1 1251.9

HARVEST PROJECTIONSAND DECISION TABLES
Catch Forecasts

Projections of future catches through 2016 (TablevBere made based on an F50% target rate
of fishing mortality and the following assumptions:

» catches during 2007 and 2008 would be at the Optirdield (OY) levels specified by the
Council (722 mt each year less an adjustment ahlt account for catches from North of
Cape Falcon);

» fishery selection curves estimated for 2006 antlezarears would continue unchanged into
the future;

* 58% of each annual catch would be taken by Oreigbefies, of which the Oregon
recreational fishery would take 76% and the Oregmm-trawl fishery would take 26%
(leaving Oregon trawl with no catch); and

» 42% of each annual catch would be taken by Calddiisheries, of which the California
recreational fishery would take 55% and the Catifmon-trawl fishery would take 45%
(leaving California trawl with no catch).

Because the projected spawning output values &ptbjection period were always greater than
the management target (40% of the unexploited )ethed 40:10 harvest control rule adjustments
did not apply, and the OY values were all equiviaterthe Acceptable Biological Catch (ABC)
values.

Decision Table

The decision table (Table 37) was developed witlistance from the STAR Panel. Although
there are numerous dimensions of uncertainty réggtte results of this stock assessment, it
was agreed that combining uncertainty in the foatiah of natural mortality with uncertainty in
the historical catch series could adequately caphe axis of uncertainty for the decision table.
The three alternative states of nature were defaseidllows.
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« The least productive state of nature had a natooatality coefficient (M) of 0.12" for
males and young females to age-10-yr, an M of &.2dr females age-15-yr and older, and
the catch history prior to 1981 for the trawl fislkes was based on low assumed values for
the percentages of black rockfish in the landing®okfish (0% in northern OR, 1.2% in
southern OR, 3.6% in northern CA, and 0% in soutiG&k).

« The most productive state of nature had an M o8 ¥ for males and young females to age-
10-yr, an M of 0.27" for females age-15-yr and older, and the catdoiyigrior to 1981 for
the trawl fisheries was based on high assumed sdtwehe percentages of black rockfish in
the landings of rockfish (0.4% in northern OR, 5.0%60outhern OR, 14.0% in northern CA,
and 0.2% in southern CA).

« The base-run state of nature had a natural mgrifficient (M) of 0.16”" for males and
young females to age-10-yr, an M of 0-24or females age-15-yr and older, and the catch
history prior to 1981 for the trawl fisheries waasbd on the base-run assumed values for the
percentage of black rockfish in the landings okfst (0.2% in northern OR, 2.5% in
southern OR, 7.0% in northern CA, and 0.1% in seutiCA).

The STAR and STAT agreed that the base-run statatofe could be viewed as being twice as
likely as the two alternative states of nature, tinad the low-productivity and high-productivity
states were equally likely.

Three alternative management actions were defiméerims of the stream of OY catches
projected from each of the three alternative statemture. The low productivity state of nature
produced a stream of low catches, the high prodtgstate of nature produced a stream of high
catches, and the base-model state of nature progusgeam of intermediate catches. The OY
catch streams considered in the management actidhe decision table all have an abrupt
increase in catch from 2009 to 2010 when the nesksissessment results first have an
influence on the OY.

PRIORITIZED RESEARCH AND DATA NEEDS

* A comprehensive analysis of historic rockfish largdi is needed to further refine the
landings series for black rockfish and other ragtkfspecies. The analysis should make
consistent use of available species compositioa alal documented historical
developments, such as the directed fisheries foifiPacean perch and widow rockfish.

* The ODFW tagging study off Newport should be camtithand expanded to other areas. To
provide better prior information on the spatiaftdimition of the black rockfish stock, further
work should be conducted to map the extent of btackfish habitat and the densities of
black rockfish residing there.

» Age composition data should be developed for btackfish caught commercially in
California, and the data should be entered intdhkfornia commercial fishery database
(CALCOM).

» If otoliths are available for black rockfish froinet recreational fishery in California, they
should be identified and read in a manner condistéh the processing of commercial
fishery samples.

» A program should be established that routinelyemtd otoliths from black rockfish and other
species harvested by the recreational fishery IiidCaia.
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» Growth of black rockfish in California should beagined. The current assessment model
assumes that black rockfish in California havesi&me growth curve as black rockfish in
Oregon, but differences in growth could be an atitve explanation for the large
differences in the length composition data betw@eggon and California. Except for some
published growth curves based on limited datagength-at-age data are currently available
for California.

» Additional age-reader comparisons should be corduict resolve the apparent differences
in mean length-at-age measurements between readsrss-validation experiments should
be conducted with age-readers from Washington aifiothia to confirm consistency in
age-reading results.

» If otoliths are available from the older Oregon géas that were excluded from the current
assessment, they should be re-read to extendiles s€age composition data farther back
in time.

* Length composition data, including gender, shodddllected from the California fisheries
to help better define the selection curves andg#xespecific natural mortality process.
Currently all the length composition data from @eifornia fisheries are combined-sex
samples. Sex-specific length composition samptas the commercial fisheries in
California would be particularly informative becausese fisheries tend to catch larger black
rockfish than the recreational fishery. The apptl&ck of older females, which is evident in
the age composition data from the Oregon recredtitshery, could be an artifact of the
highly domed length-selection by the Oregon reooeat fishery.
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Table 1. Summary of regulations for West Coastlbtackfish off Oregon and California.

Date Regulatory Action

01/83 40,000 Ib trip limiBebastes complex coastwide; recreational: California ané@an 15 rockfish per
angler.

01/84 30,000 Ib trip limit foSebastes complex north of Cape Blanco with a 1 trip per kvesstriction, no
change south.

05/84 15,000 Ib trip limit foSebastes complex once per week north of Cape Blanco.

08/84 7,500 Ib/trip per week or 15,000 Ib/trip gerveeks forSebastes complex north of Cape Blanco.

01/85 30,000 Ib weekly trip limit foebastes complex north of Cape Blanco, no change south.

04/85 15,000 Ibs per weekly trip or 30,000 Ibs Imareekly trip north of Cape Blanco.

10/85 20,000 Ibs per weekly trip or 40,000 Ibsmareekly trip north of Cape Blanco f@&bastes complex.

01/86 25,000 Ibs per weekly trip or 50,000 Ibsmareekly trip forSebastes complex north of Cape Blanco,
no change south.

09/86 30,000 Ibs per weekly trip or 60,000 Ibslmareekly trip north of Cape Blanco f&bastes complex.

01/87 25,000 Ibs per weekly trip or 50,000 Ibs lpareekly trip north of Cape Blanco f&@bastes complex,
no change south.

01/88 No change fdBebastes complex.

01/89 No change fdBebastes complex.

01/90 No change fdBebastes complex.

01/91 25,000 Ibs per trip south of Cape BlancdSHmastes complex, no change north.

01/92 50,000 Ibs cumulativgebastes complex per 2 weeks coastwide.

01/93 No change fdBebastes complex.

01/94 Limited entry: 80,000 Ibs cumulati®ebastes complex per month. Coastwide open access: 100300
per trip not to exceed 40,000 Ibs per month. Rayeal: 10 black rockfish in 15 rockfish bag per
angler for Oregon.

09/94 Limited entry south of Cape Mendocino raised00,000 Ibs cumulative per month.

01/95 Limited entry: 35,000 Ibs cumulati®ebastes complex north of Cape Lookout; 50,000 Ibs cumutati
per month between Cape Lookout; 100,000 Ibs cuiwelg@er month south of Cape Mendocino; open
access fixed gear: 35,000 Ibs cumulative northageClL ookout for fixed gear (except pot and hook
and line); 40,000 Ibs per cumulative month soutajpe Lookout; 10,000 Ibs per trip for pot and
hook and line coastwide.

01/96 Limited entry: 70,000 per 2 months north ap€ Lookout; 100,000 Ibs per 2 month between Cape
Lookout and Cape Mendocino; 200,000 Ibs per 2 mpetiod south of Cape Mendocino; open access
fixed gear except hook and line and pot: 35,080k month north of Cape Lookout; 40,000 Ibs per
month south of Cape Lookout open access fixed lamokline and pot: 10,000 Ibs/trip open access
trawl: not to exceed 50% of limited entry.

01/97 Limited entry: 30,000 Ibs per 2 month pendth of Cape Mendocino; 150,000 Ibs per 2 month
period south of Cape Mendocino; open access trationexceed 50% of this open access; fixed gear:
40,000 Ibs per month coastwide with a 10,000 |bltmit for hook and line and pot.

01/98 Limited entry: 40,000 Ibs per 2 months naftiCape Mendocino; 150,000 Ibs per 2 months sofith o
Cape Mendocino open access, fixed gear: no chgmge access, trawl: no change.

07/98 Limited entry: south of Cape Mendocino rediize40,000 Ibs per two months.

10/98 Limited entry: monthly trip limit reduced 1®,000 Ibs open access: no landings north of CaguecB.

01/99 Limited entry managed by a complex 3 phaséihg system, Open access: North of Cape Mendocino
- 3,600 Ibs/month; 2,000 Ibs per month south ofe&Clsigndocino.

04/99 Open Access: North of Cape Mendocino - 12)B6 per month with no more than 3,500 Ibs per
month being blue and black rockfish.

05/99 Limited Entry: North of Cape Mendocino - @mth cumulative limit of 30,000 Ibs &bastes
complex through Sep; South of Cape Mendocino - Btmoumulative limit of 3,500 Ibs @ebastes
complex.

08/99 Limited entry north of Cape Mendocino: 10,089 cumulative bimonthly limit for atbebastes other

than canary and yellowtail rockfish.
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Table 1.

Date

Summary of regulations (continued).

Regulatory Action

01/00

05/00

07/00

10/00

01/01

05/01

01/02

01/03

Black rockfish managed as a minor nearshmereiss, Limited Entry Trawl: 200 Ibs per month of
minor nearshore species coastwide, Limited EntkgdriGear: 2,400 Ibs coastwide limit for minor
nearshore of which no more than 1,200 Ibs may beisp other than blue or black rockfish, Open
Access: North - 1,000 Ibs/2 months of minor neamsockfish of which no more than 500 Ibs may be
other than blue or black rockfish, South - 5502libnths with a 2 month closure (variable by
location), Recreational: 2 month closures (varidlyldocation) south of Cape Mendocino, bag limit 10
fish per day, Oregon bag limit of 10 fish per day.

Limited entry non-trawl limit: north of Cajddendocino -cumulative bimonthly limit of nearshore
rockfish increased to 3,000 Ibs of which no mom@mth,400 lbs may be other than blue or black
rockfish; south of Cape Mendocino - 1,300 Ibs perdhths of minor nearshore rockfish, Open
Access, Non trawl fishery: 1,500 Ibs minor nearshrockfish per two months of which no more than
700 Ibs may be species other than blue or bladifisbc

Limited entry, fixed gear: North of Cape Mentho - 5,000 Ibs of minor nearshore rockfish per 2
month period with a maximum of 1,800 Ibs of speaitter than blue or black rockfish; south of Cape
Mendocino - 2,000 Ibs of minor nearshore specie2peonth period, Open Access: North of Cape
Mendocino - 3,000 Ibs of minor nearshore rockfisthmo more than 900 Ibs of species other than
blue or black rockfish; South of Cape Mendocing60D Ibs per 2 month period of minor nearshore
rockfish.

Limited entry, fixed gear: North of Cape Meniho - 10,000 Ibs cumulative bimonthly for minor
nearshore rockfish with no more than 2,000 Ibsasf blue or black rockfish; south of Cape
Mendocino - 6,000 Ibs of minor nearshore rockfigh fswvo month trip; South of Pt Conception - 9,000
Ibs /2 months for October and 3,000 Ibs per two tm@eriod for November and December; Open
Access: North - 6,000 Ibs of minor nearshore ratkfier 2 months with no more than 2,000 Ibs other
than blue or black rockfish; South - 4,000 Ibs afion nearshore rockfish per 2 month period.

Limited entry trawl: 200 Ibs/month of minmearshore rockfish coastwide limited entry fixedmge
North - 10,000 Ibs per 2 months of minor nearstmoo&fish of which no more than 4,000 Ibs may be
other than blue or black rockfish; South (Montelfgi? FC area) - 2,000 Ibs per 2 months during Jan-
Feb and July-Dec, closed Mar-April, closed outsifi@0 fathoms May-June; open access: North -
3,000 Ibs per 2 month period of which no more t8@@ Ibs may be other than blue or black rockfish;
Monterey INPFC area - 1,800 Ibs per 2 months dudargFeb and July-Dec, closed Mar-April, closed
outside of 20 fathoms May-June; recreational: fGalia - Closed March-April, In the Monterey
INPFC area closed May-June except for inside thia®m line.

Limited entry in north: 7,000 Ibs per 2 moperiod through December of which no more tha®@,0
Ibs may be other than blue or black rockfish opegeas in north: 7,000 Ibs per 2 month period
through December of which no more than 900 Ibs beagther than blue or black rockfish.

Limited entry trawl: North - minor nearshaooekfish closed Sep-Oct, otherwise 300 Ibs/montyts
500 Ibs per month minor nearshore rockfish Jan{Ap/@00 Ibs/month May-June, then closed Limited
entry fixed gear: North - 5,000 Ibs/month of mimaarshore rockfish no more than 2,000 Ibs of which
may be other than blue or black rockfish throughilApeducing to 7,000 Ibs per 2 months by year
end; South (Monterey INPFC area) - 1,600 Ibs pmioBths Jan-Feb, closed Mar-Apr, then 1,600 Ibs
per 2 months inside of 20 fathoms May-Aug, therseth Open access: North - 3,000 Ibs per 2
months of minor nearshore rockfish through Apro gnore than 1,200 Ibs of which may be other than
blue or black rockfish), increasing to 7,000 Ibs penonths by year end (no more than 3,000 Ibs of
which may be other than blue or black rockfish)utbaMonterey INPFC area) - 1,200 Ibs of minor
nearshore rockfish Jan-Feb, closed Mar-April, 1,B80inshore of 20 fathoms through September,
then closed; recreational: California - North ofp@aendocino open year round, Monterey INPFC
are is closed March - April and Nov-Dec and outsifi20 fathoms it is closed May — Oct.

Limited Entry trawl: 300 Ibs per month coasiiev Limited entry fixed gear: North - 3,000 lbsr2
months of minor nearshore rockfish of which no mitien 900 Ibs may be other than blue or black
rockfish; South - All fishing inside of 20 fathoros outside of 150 fathoms, 200 Ibs per 2 months
minor nearshore rockfish Jan-Feb and Nov-Dec, didsar-April, 400 lbs per 2 months May - June
and Sep-Oct, 500 Ibs per 2 months July-Aug; Opetess. Same as limited entry; Recreational:
California (Monterey INPFC) - inside of 20 fathonatgsed Jan-June; No change for Oregon or
northern California.
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Table 2. Landings of black rockfish from SouthGape Falcon, as used in the base model.

Area= Oregon California
Type = HKL TWL REC HKL TWL REC ALL

Year MTs MTs MTs MTs MTs MTs MTs
1915 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1916 0.2 0.0 0.0 2.7 0.1 0.0 2.9
1917 0.4 0.0 0.0 5.3 0.1 0.0 5.9
1918 0.6 0.0 0.0 8.0 0.2 0.0 8.8
1919 0.9 0.0 0.0 10.6 0.2 0.0 11.7
1920 1.1 0.0 0.0 13.3 0.3 0.0 14.7
1921 1.3 0.0 0.0 16.0 0.4 0.0 17.6
1922 15 0.0 0.0 18.6 0.4 0.0 20.5
1923 1.7 0.0 0.0 21.3 0.5 0.0 23.5
1924 1.9 0.0 0.0 23.9 0.6 0.0 26.4
1925 2.1 0.0 0.0 26.6 0.6 0.0 29.3
1926 2.3 0.0 0.0 29.3 0.7 0.0 32.3
1927 2.6 0.0 0.0 31.9 0.7 0.0 35.2
1928 2.7 0.0 0.0 30.8 0.9 0.0 34.4
1929 7.8 0.0 0.0 54.3 0.9 0.0 63.1
1930 11.6 0.0 0.0 47.7 3.1 0.0 62.5
1931 8.1 0.0 0.0 36.1 11.2 0.0 55.5
1932 2.2 0.0 0.0 29.9 9.6 0.0 41.7
1933 4.3 0.0 0.0 16.4 14.6 0.0 35.4
1934 2.6 0.0 0.0 34.1 8.8 0.0 45.5
1935 1.6 0.0 0.0 41.9 9.8 0.0 53.3
1936 7.9 0.0 0.0 47.9 4.7 0.0 60.5
1937 5.7 0.0 0.0 37.7 104 0.0 53.7
1938 2.7 0.0 0.0 39.7 12.6 0.0 55.0
1939 3.8 0.0 0.0 46.7 17.4 0.0 67.9
1940 10.9 0.3 0.0 39.0 13.7 0.0 64.0
1941 18.6 0.9 0.0 30.7 10.9 0.0 61.0
1942 184 2.2 0.0 23.6 14.6 0.0 58.7
1943 66.1 9.1 0.0 46.0 36.5 0.0 157.7
1944 23.2 21.7 0.0 34.2 170.1 0.0 249.2
1945 18.9 36.4 0.0 36.4 367.0 0.0 458.7
1946 19.6 26.0 0.0 49.9 293.4 8.1 396.9
1947 10.8 8.0 0.0 47.5 194.8 16.1 277.3
1948 19.9 4.7 0.0 34.1 121.0 24.2 204.0
1949 16.3 9.9 0.0 29.2 100.1 32.2 187.8
1950 10.3 131 1.7 40.5 114.6 40.3 220.4
1951 8.1 10.3 3.3 46.4 140.7 48.4 257.2
1952 7.7 12.0 5.0 39.0 81.5 56.4 201.7
1953 3.0 5.8 6.7 27.3 98.5 64.5 205.8
1954 4.3 8.7 8.3 49.4 98.3 72.6 241.6
1955 5.3 16.6 10.0 43.1 90.8 80.6 246.3
1956 2.2 10.8 11.7 5.7 64.6 88.7 183.6
1957 4.6 9.3 134 10.7 76.1 96.7 210.7
1958 1.4 11.2 15.0 0.4 79.0 179.7 286.8
1959 3.7 24.2 16.7 12.1 69.6 146.2 2725
1960 25 23.4 18.4 9.3 77.7 133.2 264.6
1961 5.6 19.0 20.0 7.1 43.4 95.9 191.0
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Table 2. Landings of black rockfish in the baselsidcontinued).

Area= Oregon California
Type = HKL TWL REC HKL TWL REC ALL

Year MTs MTs MTs MTs MTs MTs MTs
1962 6.0 21.2 21.7 9.1 44.6 101.9 204.6
1963 5.0 30.9 23.4 15.0 71.6 112.2 258.1
1964 5.5 40.7 25.0 8.1 40.0 83.3 202.7
1965 18.6 40.7 26.7 11.8 56.7 131.2 285.7
1966 6.0 20.4 28.4 13.9 42.7 154.0 265.5
1967 16.3 9.4 30.1 13.9 40.1 187.0 296.7
1968 16.4 125 31.7 13.0 54.4 177.3 305.3
1969 40.8 31.2 33.4 35.4 65.9 192.8 399.5
1970 18.6 20.9 35.1 35.7 85.9 274.4 470.6
1971 0.7 23.7 36.7 3.6 111.3 193.7 369.7
1972 0.8 31.6 38.4 28.3 124.9 246.9 470.9
1973 0.1 25.7 40.1 8.2 94.6 311.7 480.4
1974 0.0 19.9 75.6 32.1 108.9 353.2 589.6
1975 0.5 20.3 37.6 12.3 74.5 334.3 479.6
1976 0.2 23.7 113.1 14.1 88.5 403.1 642.6
1977 62.9 24.7 1134 10.6 64.4 361.9 637.8
1978 55.2 47.9 148.4 111 69.1 327.4 659.0
1979 89.7 100.9 289.0 20.0 126.1 341.3 967.1
1980 46.6 138.5 236.0 27.9 179.5 270.2 898.7
1981 80.6 0.0 362.9 22.4 457.6 421.5 1345.0
1982 123.1 159.7 386.6 118.5 232.9 434.5 1455.3
1983 216.6 95.7 373.8 299.8 120.1 197.5 1303.5
1984 126.8 2.3 486.8 1934 37.8 359.8 1206.9
1985 139.3 0.3 194.1 320.4 81.4 399.3 1134.8
1986 214.9 0.0 193.8 215 0.8 336.4 767.4
1987 92.5 0.4 202.5 21.4 67.3 207.3 591.4
1988 105.6 0.0 217.6 25.9 58.0 209.7 616.8
1989 137.2 0.0 308.6 106.6 26.6 219.8 798.8
1990 192.4 0.3 312.3 145.8 0.3 231.0 882.1
1991 413.2 0.0 156.3 125.0 21.9 246.0 962.5
1992 431.8 0.0 308.8 2175 50.2 261.0 1269.3
1993 126.8 0.2 341.9 146.5 2.3 251.2 868.9
1994 149.9 35.9 280.8 147.9 0.3 228.1 842.9
1995 128.8 2.0 350.8 186.8 2.3 176.5 847.3
1996 191.2 0.2 376.8 128.7 10.4 143.2 850.5
1997 217.8 1.7 343.6 1441 12.2 94.9 814.3
1998 206.4 0.4 339.6 94.0 55 108.7 754.7
1999 196.6 0.0 282.5 65.6 3.8 154.7 703.2
2000 159.8 0.0 308.2 55.1 1.3 131.0 655.4
2001 192.5 0.0 329.3 112.4 1.3 240.4 876.0
2002 163.5 0.0 270.2 100.6 2.0 152.7 689.1
2003 150.7 0.0 341.2 68.1 0.5 500.4 1060.9
2004 160.7 0.2 330.8 76.3 1.2 117.3 686.5
2005 138.9 0.2 309.6 85.7 0.0 183.3 717.7
2006 112.2 0.0 259.8 71.7 0.0 183.5 627.2
ALL 5319 1268 9483 4758 5208 11931 37967

Percent: 14.0% 3.3% 25.0% 12.5% 13.7% 31.4% 100%

HKL=  26.5% TWL= 17.1% Rec= 56.4%
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Table 3. PacFIN reported landings "specified" laskrockfish.

Area = A:OR-N B:OR-S C.CA-N D:CA-Central ALL

Type = HKL TWL HKL TWL HKL TWL HKL TWL ALL
Year MTs MTs MTs MTs MTs MTs MTs MTs MTs
1981 0.0 0.0 0.0 446.2 0.0 0.0 446.2
1982 0.0 0.0 0.0 104.2 54.7 166.6 20.9 0.0 346.4
1983 3.1 79.4 241.5 114.1 39.6 0.0 477.6
1984 0.0 2.1 0.1 155.8 36.7 19.6 0.0 214.2
1985 0.0 0.1 0.5 0.2 193.4 27.1 85.0 1.9 308.1
1986 93.3 0.0 4.7 0.0 15 0.7 0.1 0.0 100.3
1987 0.0 0.4 0.0 0.0 5.3 66.3 0.1 0.2 72.4
1988 0.0 0.0 0.0 0.0 0.9 56.4 0.2 0.0 57.5
1989 0.0 0.0 0.0 0.0 1.1 24.9 1.9 0.6 28.4
1990 0.0 0.5 0.3 31.1 0.0 1.5 0.0 334
1991 0.0 104.5 0.0 0.0 20.7 0.1 0.0 125.4
1992 169.7 0.0 132.5 0.0 189.3 49.7 10.6 0.0 551.8
1993 0.1 0.0 65.3 0.2 112.6 0.0 12.3 0.0 190.4
1994 0.3 0.0 48.6 31.2 99.7 0.0 27.9 0.0 207.7
1995 0.0 0.0 49.1 0.0 148.5 0.1 12.9 0.0 210.6
1996 0.0 0.0 70.5 0.0 74.5 0.7 16.0 0.0 161.8
1997 0.0 0.0 102.8 1.1 82.6 10.9 16.7 0.0 214.1
1998 31.0 0.0 63.7 0.0 52.7 1.8 11.7 0.0 160.9
1999 0.0 0.0 58.6 0.0 39.7 3.1 7.9 0.0 109.3
2000 0.0 58.2 0.0 35.9 0.3 4.9 0.0 99.3
2001 0.0 0.0 110.9 0.0 73.9 1.0 17.3 0.0 203.1
2002 8.6 0.0 78.2 0.0 83.4 0.0 5.3 0.0 175.5
2003 11.2 0.0 70.2 0.0 50.1 0.0 0.4 0.0 132.0
2004 0.0 0.0 72.0 0.0 60.8 1.0 2.7 0.0 136.4
2005 0.3 0.0 65.0 0.1 69.2 0.0 1.0 0.0 135.7
2006 18.1 0.0 59.6 0.0 57.1 0.0 2.5 0.0 137.4

332.5 5.7 1215.4 216.8 1915.3 1028.3 319.2 2.7 5803

Percent: 6.6% 0.1% 24.1% 4.3% 38.0% 20.4% 6.3% 0.1%100%
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Table 4. Landings of black rockfish at Washingpamts, 1981-2006. Data from WDFW.

Area= A:OR-N B:OR-S C:CA-N D:CA-Central ALL
Gear= HKL TWL HKL TWL HKL TWL HKL TWL ALL
Year

1981 0.0 0.2 0.0 0.0 0.0 0.2
1982 0.0 0.1 0.0 0.0 0.0 0.0 0.1
1983 0.0 0.3 0.0 0.0 0.0 0.0 0.3
1984 0.0 0.0 0.0 0.0 0.0 0.0
1985 0.0 0.1 0.0 0.0 0.0 0.1
1986 0.0 0.0 0.0 0.0 0.0 0.0
1987 0.0 0.3 0.0 0.0 0.0 0.0 0.3
1988 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1989 0.0 0.1 0.0 0.0 0.0 0.1
1990 0.0 0.0 0.0 0.0 0.0 0.0
1991 0.0 0.0 0.0 0.0 0.0 0.0
1992 0.0 0.0 0.0 0.0 0.0 0.0
1993 0.0 0.1 0.0 0.0 0.0 0.1
1994 0.0 13 0.0 0.0 0.0 1.3
1995 0.0 0.0 0.0 0.0 0.0 0.0
1996 0.0 0.0 0.0 0.0 0.0 0.0
1997 0.1 0.0 0.0 0.0 0.0 0.1
1998 0.2 0.0 0.0 0.0 0.0 0.2
1999 0.0 0.0 0.0 0.0 0.0 0.0
2000 0.0 0.8 0.0 0.0 0.0 0.8
2001 0.0 0.1 0.0 0.0 0.0 0.1
2002 0.0 0.0 0.0 0.0 0.0 0.0
2003 0.0 0.0 0.0 0.0 0.0 0.0
2004 0.0 0.0 0.0 0.0 0.0 0.0
2005 0.0 0.0 0.0 0.0 0.0 0.0
2006 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.3 3.2 0.0 0.0 0.0 0.0 0.0 3.5
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Table 5. Landings of black rockfish derived froom$pecified" rockfish plus nominal black
rockfish, 1981-2006, from PacFIN data.

Area = A:OR-N B:OR-S C:CA-N D:CA-Central ALL
Type = HKL TWL HKL TWL HKL TWL HKL TWL ALL
Year MTs MTs MTs MTs MTs MTs MTs MTs MTs
1981 38.5 0.0 41.9 0.0 18.4 9.4 3.9 2.0 114.0
1982 54.7 0.0 68.3 55.5 27.3 66.3 15.6 0.1 287.8
1983 125.9 0.3 90.5 13.0 5.6 55 13.1 0.5 254.3
1984 84.8 0.1 42.0 0.0 14.0 0.2 4.0 0.9 146.0
1985 74.3 0.0 64.4 0.0 32.1 52.4 9.9 0.0 233.2
1986 47.3 0.0 69.7 0.0 2.6 0.0 17.3 0.0 136.9
1987 19.7 0.0 72.5 0.0 8.3 0.7 7.7 0.0 108.9
1988 76.9 0.0 28.7 0.0 23.7 0.5 1.2 1.0 132.0
1989 84.2 0.0 52.9 0.0 97.7 1.2 6.0 0.0 242.0
1990 74.0 0.0 117.9 0.0 104.4 0.1 8.9 0.2 305.4
1991 154.1 0.0 154.7 0.0 115.0 1.0 9.9 0.2 434.8
1992 75.8 0.0 53.9 0.0 6.4 0.5 11.1 0.0 147.7
1993 54.2 0.0 7.1 0.0 10.6 1.8 11.0 0.5 85.2
1994 19.9 1.7 79.8 3.0 7.6 0.3 12.7 0.0 125.0
1995 56.9 0.6 22.9 1.4 16.8 2.0 8.6 0.2 109.3
1996 55.9 0.2 64.8 0.0 13.0 9.7 25.1 0.0 168.8
1997 57.1 0.0 57.9 0.5 18.6 1.2 26.3 0.1 161.6
1998 29.2 0.2 82.5 0.0 9.6 3.6 20.0 0.2 145.3
1999 55.7 0.0 82.3 0.0 11.7 0.4 6.3 0.3 156.8
2000 62.1 0.0 38.8 0.0 9.2 0.0 5.1 1.0 116.1
2001 50.8 0.0 30.7 0.0 3.7 0.0 17.5 0.2 103.0
2002 62.2 0.0 14.6 0.0 6.4 0.6 55 1.5 90.7
2003 62.5 0.0 6.8 0.0 14.3 0.1 3.3 0.4 87.3
2004 83.7 0.0 5.0 0.2 8.3 0.2 4.5 0.0 102.0
2005 60.0 0.0 13.6 0.0 11.9 0.0 3.6 0.0 89.2
2006 20.5 0.0 14.0 0.0 8.6 0.0 3.4 0.0 46.6
1640.7 3.1 1377.9 73.8 605.8 157.8 261.4 9.2 8129.
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Table 6. Rockfish landings by area and gear t$p66-1980, from Pacific Marine Fisheries
Commission (PMFC) reports.

Area = A:OR-N B:OR-S C.CA-N D:CA-Central ALL
Type = HKL TWL HKL TWL HKL TWL HKL TWL ALL
Year MTs MTs MTs MTs MTs MTs MTs MTs MTs
1956 6.0 1069.8 2.2 347.9 2.7 866.8 @ 381.0 3923.2 6599.7
1957 10.8 774.1 6.3 3094 13.8 1030.3 = 427.6 3968.1 6540.4
1958 3.3 861.6 2.0 379.7 0.0 1069.8 33.3 4132.9 6482.6
1959 6.0 848.9 7.5 900.4 7.3 937.8 @ 762.7 3967.6 7438.2
1960 5.6 1390.5 3.9 826.5 10.9 1068.4 415.2 2923.2 6644.2
1961 154 1860.2 5.7 609.4 7.1 585.6 @ 353.5 2417.2 5854.2
1962 15.1 1844.3 7.6 702.2 12.9 608.7 @ 328.9 2024.9 5544.6

1963 115 2024.4 7.0 1075.9 28.5 991.6 = 294.9 2209.9 6643.8
1964 10.6 1993.6 9.7 1469.7 15.3 545.7 | 166.3 1827.1 6037.9
1965 51.2 4722.4 18.8 1249.7 21.7 782.0 = 261.6 1979.5 9086.9
1966 14.2 1433.8 8.3 700.8 20.8 577.0 @ 463.2 2351.4 5569.6
1967 37.6 686.7 23.2 321.6 24.1 545.7 @ 357.4 1873.8 3870.1
1968 17.7 294.8 42.0 477.2 24.6 752.5 @ 268.2 1705.1 3582.0
1969 27.1 319.3 120.7 122241 82.4 919.9 | 204.7 1482.8 4379.4
1970 15.2 299.8 52.4 813.3 82.7 11989 215.8 2011.7 4689.7

1971 1.8 266.7 0.7 926.7 7.4 1562.6 56.8 1882.0 4470
1972 2.7 342.5 0.2 1237.1 59.9 1740.5 366.5 3085.86835.1
1973 0.3 441.3 0.1 992.9 14.1 1278.2 2114 5152.9 0918
1974 0.0 252.7 0.0 773.8 69.9 1493.2 347.5 4386.3 3238
1975 1.4 314.3 0.5 788.8) 25.6 1028.8 169.4 2501.8 4830.6
1976 0.1 747.5 0.5 886.8 30.7 1233.2 149.1 2202.6 5250.5

1977 84.0 381.0 146.5 956.2 222 890.4 141.0 2082.0 4703.3
1978 108.7 1984.6 96.1 1755.4 23.9 961.5 124.1 1832.3 6886.7
1979 172.3 3989.0 160.5 3715.1 43.8 1758.3 207.7 3067.2 | 13113.8
1980 92.3 5792.2 80.9 5075.5 62.6 2514.3 237.8 3512.6 | 17368.1

Notes: HKL landings for 1956-70 (grey-shaded above) waBved using the ratio of non-trawl to trawl refgar
in the US Fishery Statistics series for the comesling years and areas.
Some of the PMFC landings statistics for Oregonngul978-80 seemed unusal. Values in italics abov
for Oregon areas were derived from landings dataiious "Pounds and Values" reports.
The PMFC landings statistics were incomplete falifGrnia during 1975-80. Values in italics abovere
derived from landings data in various Cal. Fish@ujletins.
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Table 7. Rockfish landings by area and gear typ27-1955, from the Fishery Statistics of the UWhiBtates series.

Area = Columbia River Coastal Ports A:OR-N B:OR-S C:CA-N D:CA-Central ALL
Type = HKL TWL HKL TWL HKL TWL HKL TWL HKL TWL HKL TWL A LL
Year MTs MTs MTs MTs MTs MTs MTs MTs MTs MTs MTs MTs MTs
1927 11.7 0.0 8.3 0.0 5.3 0.0 4.2 0.0 48.4 8.0 46 178.3 1290.7
1928 25.8 0.0 7.6 0.0 6.4 0.0 3.8 0.0 39.6 9.1 4912 240.7 1548.8
1929 324 0.0 25.7 0.0 16.1 0.0 12.9 0.0 107.7 1 9. 937.1 2945 13774
1930 11.8 0.0 42.0 0.0 22.2 0.0 21.0 0.0 74.8 240.1482.8 265.2 1906.2
1931 12.2 0.0 28.9 0.0 15.7 0.0 14.5 0.0 479 .8581417.1 59.6 17135
1932 5.9 0.0 7.5 1.8 4.3 0.9 3.7 0.9 40.5 136.4139%6 100.7 1427.0
1933 5.4 0.0 15.6 1.1 8.3 0.5 7.8 0.5 14.1 206.898.9 143.7 1280.5
1934 15.8 0.0 8.2 0.0 5.7 0.0 4.1 0.0 58.1 123.902.0 150.0 12434
1935 16.8 0.1 4.5 0.7 3.9 0.4 2.2 0.4 71.2 138.1115.3 124.2 1455.6
1936 24.9 2.8 26.9 0.4 15.9 0.5 13.4 0.2 79.9 364.1328.1 190.4 1692.8
1937 47.2 5.9 16.4 0.3 12.9 0.7 8.2 0.1 60.6 7145.1120.8 158.8 1507.8
1938 59.1 0.0 4.2 0.0 8.0 0.0 2.1 0.0 70.0 178.8973.0 1215 13534
1939 26.9 6.8 115 1.9 8.4 1.6 5.7 1.0 95.2 247.722.3 59.0 1140.3
1940 44.3 178.5 36.2 21.8 22.6 28.8 18.1 10.9 470.194.4 903.9 54.6 1303.6
1941 89.0 380.3 60.2 60.8 39.0 68.4 30.1 30.4 651.155.3 836.3 31.4 1242.6
1942 81.2 567.3 60.2 152.4 38.2 132.9 30.1 76.2 7.6 4 207.7 377.6 12.8 923.1
1943 285.4 2235.1 217.5 641.6 137.3 544.3 108.720.83 103.1 520.7 392.5 10.1 2137.6
1944 56.4 3489.7 80.5 1558.8 45.9 1128.4 40.2 4779 79.0 24276  217.3 145.9 4863.6
1945 34.8 5217.0 66.7 2621.5 36.8 1832.4 33.3 0X31 73.8 5241.8 574.2 44.0 9147.1
1946 57.3 2978.0 66.9 1879.1 39.2 1237.4 33.5 .6939107.8 41909 565.2 43.1 7156.5
1947 18.2 2482.1 38.3 555.6 21.0 526.0 19.2 277.804.6 2779.0 4755 310.5 45135
1948 20.0 1711.7 71.9 325.8 38.0 334.1 35.9 162.%7.4 1725.3 591.9 279.3 3234.8
1949 22.4 1372.6 58.3 712.1 31.4 493.3 29.2 356.155.7 1426.2 575.8 271.7 32394
1950 18.5 1597.6 36.5 943.8 20.1 631.7 18.3 471.%7.8 1630.5 1113.8 4395 4393.6
1951 13.7 1736.6 28.5 739.1 15.6 543.2 14.3 369.@5.1 1989.4 1030.2 1410.4 54579
1952 16.0 2977.8 27.0 844.4 15.1 720.0 135 422.%59.8 1135.5 12545 2046.5 5667.2
1953 115 2247.8 9.9 397.5 6.1 423.6 5.0 198.8 .524 1373.0 1461.8 2385.2 5877.9
1954 9.3 2961.0 14.9 600.2 8.4 596.2 7.4 300.1 .4721376.0 1701.8 2000.5 6062.8
1955 13.7 1909.3 18.1 1198.5 10.4 790.2 9.1 599.3%7.3 1278.9 13445 1251.2 5350.9

Notes. 10% of the reported landings at Columbia Rivetpuormere assigned to Area A (OR-North). 50% ofreqeorted landings at coastal ports were
assigned to Area A and 50% to Area B (OR-Soutlgndings reported for Northern California districre assigned to Area C (CA-North). Landings
reported for the San Francisco and Monterey distriere assigned to Area D (CA-central).
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Table 8. Sport fishery landings of black rockfistOregon (excluding North of Cape Falcon).

Area = A.OR-N B:OR-S A B A B ALL
Type = Ocean Boat REC REC REC REC REC
Year n fish n fish n fish n fish av wt (kg) MTs MTs MTs
1949 0 0 0 0 0.948 0.0 0.0 0.0
1950 680 1014 707 1054 0.948 0.7 1.0 1.7
1951 1360 2028 1414 2108 0.948 1.3 2.0 3.3
1952 2040 3041 2121 3162 0.948 2.0 3.0 5.0
1953 2721 4055 2828 4216 0.948 2.7 4.0 6.7
1954 3401 5069 3536 5270 0.948 3.4 5.0 8.3
1955 4081 6083 4243 6324 0.948 4.0 6.0 10.0
1956 4761 7097 4950 7378 0.948 4.7 7.0 11.7
1957 5441 8110 5657 8432 0.948 5.4 8.0 134
1958 6121 9124 6364 9486 0.948 6.0 9.0 15.0
1959 6802 10138 7071 10540 0.948 6.7 10.0 16.7
1960 7482 11152 7778 11594 0.948 7.4 11.0 184
1961 8162 12166 8485 12648 0.948 8.0 12.0 20.0
1962 8842 13179 9193 13702 0.948 8.7 13.0 21.7
1963 9522 14193 9900 14756 0.948 9.4 14.0 23.4
1964 10202 15207 10607 15810 0.948 10.1 15.0 25.0
1965 10882 16221 11314 16864 0.948 10.7 16.0 26.7
1966 11563 17235 12021 17918 0.948 11.4 17.0 28.4
1967 12243 18248 12728 18972 0.948 12.1 18.0 30.1
1968 12923 19262 13435 20026 0.948 12.7 19.0 31.7
1969 13603 20276 14142 21080 0.948 134 20.0 33.4
1970 14283 21290 14849 22134 0.948 14.1 21.0 35.1
1971 14963 22303 15557 23188 0.948 14.7 22.0 36.7
1972 15643 23317 16264 24242 0.948 154 23.0 38.4
1973 16324 24331 16971 25296 0.948 16.1 24.0 40.1
1974 25915 50779 26943 52793 0.948 25.5 50.1 75.6
1975 15236 22955 15840 23865 0.948 15.0 22.6 37.6
1976 38033 76716 39541 79758 0.948 37.5 75.6 1113.
1977 40368 74637 41968 77596 0.948 39.8 73.6 4113.
1978 66042 84514 68660 87865 0.948 65.1 83.3 4148.
1979 118328 174913 123019 181848 0.948 116.6  4172. 289.0
1980 117007 94344 121646 98085 1.074 130.6 105.3236.0
1981 200179 158485 208115 164768 0.973 202.6  4160. 362.9
1982 267831 191327 278450 198912 0.810 225.5 1161. 386.6
1983 263063 155851 273492 162030 0.858 234.7 1139. 373.8
1984 296506 160294 308262 166650 1.025 316.0 8170. 486.8
1985 108676 122404 112984 127257 0.808 91.3 102.8194.1
1986 110821 88436 115215 91942 0.936 107.8 86.0 93.81
1987 102560 111113 106627 115518 0.912 97.2 105.3202.5
1988 172603 64526 179446 67084 0.883 158.4 59.2 17.62
1989 224238 103393 233128 107493 0.906 211.2 97.4308.6
1990 230892 89790 240046 93350 0.937 224.9 87.4 12.33
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Table 8. Sport fishery landings of black rockfisfOregon (continued).

Area= A:OR-N B:OR-S A B A B ALL
Type = Ocean Boat REC REC REC REC REC
Year n fish n fish n fish n fish av wt (kg) MTs MTs MTs
1991 106052 54470 110256 56629 0.937 103.3 53.0 56.31
1992 208575 108446 216845 112745 0.937 203.1  6105. 308.8
1993 216807 118086 225402 122768 0.982 221.3  6120. 341.9
1994 152754 123849 158810 128759 0.977 155.1  7125. 280.8
1995 227867 138249 236901 143730 0.922 218.4 5132, 350.8
1996 284495 119053 295774 123773 0.898 265.6  2111. 376.8
1997 233850 132915 243121 138185 0.901 219.1  5124. 343.6
1998 253412 115104 263459 119668 0.887 233.6 1106. 339.6
1999 189125 118860 196623 123572 0.882 173.5 0109. 282.5
2000 196206 133621 203985 138919 0.899 183.3  8124. 308.2
2001 142953 131337 148621 136544 1.155 171.6  7157. 329.3
2002 138458 86560 143947 89992 1.155 166.2 103.9270.2
2003 152900 134256 158961 139579 1.143 181.7  5159. 341.2
2004 154482 118509 160606 123207 1.166 187.2  6143. 330.8
2005 157867 110601 164126 114986 1.109 182.1  5127. 309.6
2006 132803 101235 138068 105249 1.068 147.4 2411 259.8
Notes: ODFW estimates of rockfish landed by theaadeoat sport fishery begin in 1973. Landingslfe49-

72 (grey-shaded above) were derived from a lineaudt, zero in 1949. Landings by other segmentsen§port

fishery (e.g. shore-based or in estuaries) wer@etkfrom an estimate of the average percentadgieedblack

rockfish landed in Oregon by the ocean boat fisimmgle (96.2%), from RecFIN estimates of catch bygeno

Average weight of a black rockfish for 1949-197%vim the average weight observed during 1980-84.
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Table 9. Sport fishery landings of black rockfisiCalifornia.

Area = CA: N+Central
Type=  CPFV-logs

Year n rock n blck av wt (kg) MTs
1945 0 0.0
1946 8125 8.1
1947 16249 16.1
1948 24374 24.2
1949 32498 32.2
1950 40623 40.3
1951 48747 48.4
1952 56872 56.4
1953 64997 64.5
1954 73121 72.6
1955 81246 80.6
1956 89370 88.7
1957 296231 97495 96.7
1958 550353 181131 179.7
1959 447844 147393 146.2
1960 407924 134255 133.2
1961 293667 96651 95.9
1962 311989 102681 101.9
1963 343604 113086 112.2
1964 255148 83974 83.3
1965 401686 132202 131.2
1966 471643 155226 154.0
1967 572549 188436 187.0
1968 542978 178704 177.3
1969 590326 194287 192.8
1970 840170 276515 274.4
1971 593203 195234 193.7
1972 755944 248795 246.9
1973 954378 314103 311.7
1974 1081444 355922 353.2
1975 1023759 336937 334.3
1976 1234293 406228 403.1
1977 1108181 364722 361.9
1978 1002538 329953 327.4
1979 1045083 343955 341.3
1980 1033982 279829 0.966 270.2
1981 1175173 429089 0.982 421.5
1982 1147534 395828 1.098 434.5
1983 191272 1.032 197.5
1984 407423 0.883 359.8
1985 521117 0.766 399.3
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Table 9. Sport fishery landings of black rockfisiCalifornia (continued).

Area = CA: N+Central Source = RecFIN

Year n fish av wt (kg) MTs

1986 389800 0.863 336.4
1987 261235 0.794 207.3
1988 288920 0.726 209.7
1989 315858 0.696 219.8
1990 337836 0.684 231.0
1991 359814 0.684 246.0
1992 381792 0.684 261.0
1993 403770 0.622 251.2
1994 330100 0.691 228.1
1995 239336 0.737 176.5
1996 185730 0.771 143.2
1997 152601 0.622 94.9
1998 161313 0.674 108.7
1999 274359 0.564 154.7
2000 230214 0.569 131.0
2001 341512 0.704 240.4
2002 175119 0.872 152.7
2003 568824 0.880 500.4
2004 165100 0.710 117.3
2005 218818 0.838 183.3
2006 225833 0.813 183.5

Notes: RecFIN estimates of black rockfish landibggan in 1980. Landings for 1957-79 (grey-
shaded above) were derived from CPFV logbook repdamckfish times 0.329, which is the ratio
(RecFIN black rockfish, 1980-82) over (CPFV logbaokkfish, 1980-82). Landings for 1990-92,
when there was no MRFSS sampling, were derivedhieat interpolation from adjacent years.
Landings by commercial passenger fishing vessé?$-{G during 1993-96, when CPFV catches
were not included in the RecFIN estimates, wereideml by CDFG. Average weight of a black
rockfish for 1945-1979 was from the average wedajiserved during 1980-84.

Black Rockfish South: Final Version



Table 10. Low alternative landings history fordlaockfish.

Area= Oregon California
Type = HKL TWL REC HKL TWL REC ALL

Year MTs MTs MTs MTs MTs MTs MTs

1915 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1916 0.2 0.0 0.0 2.0 0.0 0.0 2.2

1917 0.3 0.0 0.0 4.0 0.0 0.0 4.4

1918 0.5 0.0 0.0 6.0 0.1 0.0 6.5

1919 0.6 0.0 0.0 8.0 0.1 0.0 8.7

1920 0.8 0.0 0.0 10.0 0.1 0.0 10.9
1921 1.0 0.0 0.0 12.0 0.1 0.0 131
1922 1.1 0.0 0.0 14.0 0.2 0.0 15.2
1923 1.3 0.0 0.0 16.0 0.2 0.0 17.4
1924 1.4 0.0 0.0 18.0 0.2 0.0 19.6
1925 1.6 0.0 0.0 19.9 0.2 0.0 21.8
1926 1.8 0.0 0.0 21.9 0.3 0.0 24.0
1927 1.9 0.0 0.0 23.9 0.3 0.0 26.1
1928 2.0 0.0 0.0 23.1 0.3 0.0 25.5
1929 5.8 0.0 0.0 40.8 0.3 0.0 46.9
1930 8.7 0.0 0.0 35.8 1.4 0.0 46.0
1931 6.1 0.0 0.0 27.1 5.7 0.0 38.9
1932 1.6 0.0 0.0 22.4 4.9 0.0 28.9
1933 3.3 0.0 0.0 12.3 7.4 0.0 23.0
1934 2.0 0.0 0.0 25.5 4.4 0.0 32.0
1935 1.2 0.0 0.0 314 5.0 0.0 37.6
1936 5.9 0.0 0.0 35.9 2.3 0.0 44.2
1937 4.2 0.0 0.0 28.3 5.2 0.0 37.7
1938 2.0 0.0 0.0 29.8 6.4 0.0 38.2
1939 2.8 0.0 0.0 35.0 8.9 0.0 46.8
1940 8.2 0.1 0.0 29.3 7.0 0.0 44.6
1941 13.9 0.4 0.0 23.0 5.6 0.0 42.9
1942 13.8 0.9 0.0 17.7 7.5 0.0 39.8
1943 49.6 3.8 0.0 34.5 18.7 0.0 106.7
1944 174 9.4 0.0 25.6 87.4 0.0 139.8
1945 14.2 15.7 0.0 27.3 188.7 0.0 245.9
1946 14.7 11.3 0.0 37.4 150.9 6.0 220.3
1947 8.1 3.3 0.0 35.6 100.0 12.1 159.2
1948 14.9 2.0 0.0 25.6 62.1 18.1 122.7
1949 12.2 4.3 0.0 21.9 51.3 24.2 114.0
1950 7.8 5.7 1.3 30.4 58.7 30.2 134.0
1951 6.0 4.4 25 34.8 71.6 36.3 155.7
1952 5.8 5.1 3.8 29.2 40.9 42.3 127.0
1953 2.2 2.4 5.0 20.5 49.4 48.4 127.9
1954 3.2 3.6 6.3 37.0 49.5 54.4 154.1
1955 3.9 7.2 7.5 32.3 46.0 60.5 157.4
1956 1.6 4.2 8.8 4.2 31.2 66.5 116.5
1957 3.4 3.7 10.0 8.0 37.1 72.6 134.8
1958 1.1 4.6 11.3 0.3 38.5 134.8 190.5
1959 2.8 10.8 125 9.1 33.8 109.7 178.6
1960 1.9 9.9 13.8 7.0 38.5 99.9 171.0
1961 4.2 7.3 15.0 5.3 21.1 71.9 124.9
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Table 10. Low alternative landings history fordlaockfish (continued).

Area= Oregon California
Type = HKL TWL REC HKL TWL REC ALL

Year MTs MTs MTs MTs MTs MTs MTs
1962 4.5 8.4 16.3 6.8 21.9 76.4 134.4
1963 3.7 12.9 17.5 11.2 35.7 84.2 165.2
1964 4.1 17.6 18.8 6.1 19.6 62.5 128.8
1965 13.9 15.0 20.0 8.9 28.2 98.4 184.4
1966 4.5 8.4 21.3 104 20.8 1155 180.9
1967 12.2 3.9 22.5 104 19.6 140.2 208.9
1968 12.3 5.7 23.8 9.8 27.1 133.0 211.6
1969 30.6 14.7 25.0 26.6 33.1 144.6 274.6
1970 14.0 9.8 26.3 26.7 43.2 205.8 325.7
1971 0.5 11.1 27.6 2.7 56.3 145.3 243.4
1972 0.6 14.8 28.8 21.3 62.7 185.1 313.3
1973 0.1 11.9 30.1 6.1 46.0 233.7 327.9
1974 0.0 9.3 56.7 24.1 53.8 264.9 408.7
1975 0.4 9.5 28.2 9.2 37.0 250.7 335.0
1976 0.1 10.6 84.8 10.5 44.4 302.3 452.8
1977 47.2 11.5 85.0 7.9 32.1 271.4 455.0
1978 41.4 21.1 111.3 8.3 34.6 245.5 462.2
1979 67.3 44.6 216.8 15.0 63.3 256.0 662.9
1980 35.0 60.9 177.0 20.9 90.5 202.6 586.9
1981 80.6 0.0 272.2 22.4 457.6 316.1 1148.8
1982 123.1 159.7 289.9 118.5 232.9 325.9 1250.0
1983 216.6 95.7 280.4 299.8 120.1 148.1 1160.7
1984 126.8 2.3 365.1 1934 37.8 269.8 995.2
1985 139.3 0.3 145.6 320.4 81.4 299.4 986.4
1986 214.9 0.0 145.4 215 0.8 252.3 634.9
1987 92.5 0.4 151.9 21.4 67.3 155.5 489.0
1988 105.6 0.0 163.2 25.9 58.0 157.3 510.0
1989 137.2 0.0 2315 106.6 26.6 164.8 666.7
1990 192.4 0.3 234.2 145.8 0.3 173.2 746.3
1991 413.2 0.0 117.3 125.0 21.9 184.5 861.9
1992 431.8 0.0 231.6 2175 50.2 195.8 1126.9
1993 126.8 0.2 256.4 146.5 2.3 188.4 720.6
1994 149.9 35.9 210.6 147.9 0.3 171.0 715.7
1995 128.8 2.0 263.1 186.8 2.3 132.4 715.4
1996 191.2 0.2 282.6 128.7 10.4 107.4 720.5
1997 217.8 1.7 257.7 1441 12.2 71.2 704.7
1998 206.4 0.4 254.7 94.0 55 81.5 642.6
1999 196.6 0.0 211.9 65.6 3.8 116.0 593.9
2000 159.8 0.0 2311 55.1 1.3 98.3 545.6
2001 192.5 0.0 247.0 112.4 1.3 180.3 733.5
2002 163.5 0.0 202.6 100.6 2.0 1145 583.4
2003 150.7 0.0 255.9 68.1 0.5 375.3 850.5
2004 160.7 0.2 248.1 76.3 1.2 88.0 574.5
2005 138.9 0.2 232.2 85.7 0.0 137.5 594.5
2006 112.2 0.0 194.9 71.7 0.0 137.6 516.4
ALL 5132 721 7113 4344 3218 8948 29475

Percent: 17.4% 2.4% 24.1% 14.7% 10.9% 30.4% 100%

HKL= 32.1% TWL= 13.4% Rec= 54.5%
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Table 11. High alternative landings history foadk rockfish.

Area= Oregon California
Type = HKL TWL REC HKL TWL REC ALL

Year MTs MTs MTs MTs MTs MTs MTs
1915 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1916 0.3 0.0 0.0 3.3 0.1 0.0 3.7
1917 0.5 0.0 0.0 6.6 0.2 0.0 7.4
1918 0.8 0.0 0.0 10.0 0.4 0.0 111
1919 1.1 0.0 0.0 13.3 0.5 0.0 14.9
1920 1.3 0.0 0.0 16.6 0.6 0.0 18.6
1921 1.6 0.0 0.0 19.9 0.7 0.0 22.3
1922 1.9 0.0 0.0 23.3 0.9 0.0 26.0
1923 2.1 0.0 0.0 26.6 1.0 0.0 29.7
1924 2.4 0.0 0.0 29.9 1.1 0.0 33.4
1925 2.7 0.0 0.0 33.2 1.2 0.0 37.1
1926 29 0.0 0.0 36.6 1.4 0.0 40.9
1927 3.2 0.0 0.0 39.9 15 0.0 44.6
1928 3.4 0.0 0.0 38.5 1.8 0.0 43.7
1929 9.7 0.0 0.0 67.9 1.9 0.0 79.5
1930 14.6 0.0 0.0 59.7 6.2 0.0 80.4
1931 10.2 0.0 0.0 45.2 22.4 0.0 77.7
1932 2.7 0.0 0.0 37.3 19.3 0.0 59.4
1933 5.4 0.0 0.0 20.5 29.2 0.0 55.2
1934 3.3 0.0 0.0 42.6 17.6 0.0 63.4
1935 2.1 0.0 0.0 52.3 19.6 0.0 74.0
1936 9.9 0.0 0.0 59.9 9.4 0.0 79.2
1937 7.1 0.0 0.0 47.1 20.7 0.0 74.9
1938 3.3 0.0 0.0 49.6 25.3 0.0 78.2
1939 4.7 0.1 0.0 58.4 34.7 0.0 97.9
1940 13.7 0.7 0.0 48.8 27.3 0.0 90.4
1941 23.2 1.8 0.0 38.4 21.8 0.0 85.2
1942 23.0 4.3 0.0 29.4 20.1 0.0 85.9
1943 82.7 18.2 0.0 57.5 72.9 0.0 231.3
1944 29.0 43.5 0.0 42.7 340.2 0.0 455.4
1945 23.6 72.9 0.0 45.5 733.9 0.0 876.0
1946 24.4 51.9 0.0 62.4 586.8 10.1 735.6
1947 135 16.0 0.0 59.4 389.7 20.2 498.8
1948 24.9 9.5 0.0 42.6 242.1 30.2 349.3
1949 20.4 19.8 0.0 36.5 200.2 40.3 317.2
1950 12.9 26.1 2.1 50.6 229.2 50.4 371.3
1951 10.1 20.7 4.2 58.0 281.3 60.5 434.7
1952 9.6 24.0 6.3 48.7 163.1 70.5 322.2
1953 3.7 11.6 8.3 34.2 197.0 80.6 335.5
1954 5.3 17.4 10.4 61.7 196.6 90.7 382.2
1955 6.6 33.1 125 53.8 181.5 100.8 388.4
1956 2.7 21.7 14.6 7.1 129.2 110.8 286.1
1957 5.7 18.6 16.7 13.3 152.2 120.9 327.4
1958 1.8 22.4 18.8 0.5 158.0 224.7 426.2
1959 4.6 48.4 20.9 151 139.2 182.8 411.0
1960 3.2 46.9 23.0 11.7 155.4 166.5 406.7
1961 7.0 37.9 25.0 8.9 86.8 119.9 285.5
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Table 11. High alternative landings history foadk rockfish (continued).

Area= Oregon California

Type = HKL TWL REC HKL TWL REC ALL
Year MTs MTs MTs MTs MTs MTs MTs
1962 7.6 42.5 27.1 114 89.3 127.4 305.2
1963 6.2 61.9 29.2 18.7 143.2 140.3 399.5
1964 6.8 81.5 31.3 10.2 80.0 104.2 314.0
1965 23.2 81.4 334 14.8 1134 164.0 430.2
1966 7.5 40.8 35.5 174 85.5 192.5 379.2
1967 20.3 18.8 37.6 17.4 80.1 233.7 408.0
1968 20.4 25.0 39.7 16.3 108.8 221.6 431.8
1969 51.1 62.4 41.7 44.3 131.8 241.0 572.2
1970 23.3 41.9 43.8 44.6 171.9 343.0 668.4
1971 0.8 47.4 45.9 4.5 222.5 242.1 563.4
1972 1.0 63.2 48.0 35.4 249.8 308.6 706.0
1973 0.2 51.4 50.1 10.2 189.3 389.6 690.7
1974 0.0 39.7 94.5 40.1 217.8 441.4 833.6
1975 0.6 40.7 47.1 15.3 149.0 417.9 670.6
1976 0.2 47.3 141.4 17.6 1771 503.8 887.4
1977 78.6 49.3 141.7 13.2 128.8 452.4 864.0
1978 69.0 95.7 185.5 13.8 138.3 409.2 9115
1979 112.2 201.7 361.3 25.0 252.3 426.6 1379.1
1980 58.3 276.9 295.0 34.9 359.0 337.7 1361.8
1981 80.6 0.0 453.7 22.4 457.6 526.9 1541.1
1982 123.1 159.7 483.2 118.5 232.9 543.1 1660.6
1983 216.6 95.7 467.3 299.8 120.1 246.8 1446.3
1984 126.8 2.3 608.5 1934 37.8 449.7 1418.5
1985 139.3 0.3 242.6 320.4 81.4 499.1 1283.1
1986 214.9 0.0 242.3 215 0.8 420.4 900.0
1987 92.5 0.4 253.2 21.4 67.3 259.1 693.9
1988 105.6 0.0 272.0 25.9 58.0 262.1 723.6
1989 137.2 0.0 385.8 106.6 26.6 274.7 930.9
1990 192.4 0.3 390.4 145.8 0.3 288.7 1017.9
1991 413.2 0.0 1954 125.0 21.9 307.5 1063.0
1992 431.8 0.0 385.9 2175 50.2 326.3 1411.8
1993 126.8 0.2 427.4 146.5 2.3 314.0 1017.2
1994 149.9 35.9 351.0 147.9 0.3 285.1 970.1
1995 128.8 2.0 438.5 186.8 2.3 220.6 979.1
1996 191.2 0.2 471.0 128.7 10.4 179.0 980.5
1997 217.8 1.7 429.4 1441 12.2 118.6 923.9
1998 206.4 0.4 424.6 94.0 55 135.9 866.8
1999 196.6 0.0 353.1 65.6 3.8 193.3 812.4
2000 159.8 0.0 385.2 55.1 1.3 163.8 765.2
2001 192.5 0.0 411.6 112.4 1.3 300.5 1018.4
2002 163.5 0.0 337.7 100.6 2.0 190.9 794.8
2003 150.7 0.0 426.5 68.1 0.5 625.5 1271.3
2004 160.7 0.2 413.5 76.3 1.2 146.6 798.5
2005 138.9 0.2 387.0 85.7 0.0 229.1 840.9
2006 112.2 0.0 324.8 71.7 0.0 229.4 738.1
ALL 5506 2237 11854 5172 9217 14914 48900

Percent: 11.3% 4.6% 24.2% 10.6% 18.8% 30.5% 100%

HKL= 21.8% TWL= 23.4% Rec= 54.7%
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Table 12. Black rockfish length composition sang#es.

Oregon Number of trips or interviews Number ohfisngth measurements
Year HKL TWL REC REC-2 REC-3 Total HKL TWL REC REC-2 REC-3 Total
1974 1 1 100 100
1978 7.4* 7 259 259
1979 3.6* 4 126 126
1980 121 1.4* 122 781 50 831
1981 70 2% 72 472 69 541
1982 151 5.3* 156 949 187 1136
1983 56 2.9* 59 298 101 399
1984 217 22.3* 239 1347 781 2128
1985 296 13.9* 310 1785 487 2272
1986 196 22.7* 219 1299 794 2093
1987 185 18* 203 865 629 1494
1988 276 14.3* 290 1364 502 1866
1989 143 22.8* 166 917 798 1715
1990 60* 60 2099 2099
1991 36.3* 36 1270 1270
1992 9 54.1* 63 216 1894 2110
1993 322 37.6* 360 1869 1315 3184
1994 1 451 90.9* 543 41 2175 3182 5398
1995 14 349 57.3* 420 404 2156 2004 4564
1996 6 326 46.9* 379 228 2171 1643 4042
1997 9 2 452 55 518 246 65 3054 1847 5212
1998 12 757 57 826 278 3905 1584 5767
1999 7 795 123 925 152 5083 3247 8482
2000 30 673 174 877 603 4229 4624 9456
2001 67 1 405 20 508 1001 1029 20 2249 440 5613 5193
2002 93 450 114 607 1264 1216 2235 3696 3682 2908
2003 123 116 680 919 1314 3416 3443 8173
2004 221 79 457 757 3510 3260 2572 9342
2005 100 1 146 668 915 2217 36 3082 3589 8924
2006 161 1126 1287 4695 7084 11779
All 852 6 6691 972 4046  12998.714 16108 262 39203 43386 25983 124942
Notes: REC = Data from RecFIN, collected by the MarineiRational Fishery Statistics Survey.

REC-2 = Data collected by ODFW's Ocean RecreatiBoat Survey (ORBS) program.
* Trip details unavailable. Estimate based briiSh per sample.
REC-3 = Extra data collected by ORBS.
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Table 12. Black rockfish length composition saengikzes (continued).

California Number of trips or interviews Number of fish lengheasurements
Year HKL TWL REC REC-2 REC-3 Total HKL TWL REC REC-2 REC-3 Total
1978 6 6 52 52
1980 16 108 124 132 478 610
1981 16 102 118 130 439 569
1982 3 25 126 154 55 313 558 926
1983 3 17 80 100 71 212 368 651
1984 2 10 152 164 57 176 590 823
1985 1 9 328 338 31 157 1318 1506
1986 3 254 257 27 1012 1039
1987 8 99 2 109 184 402 48 634
1988 3 90 20 113 63 313 888 1264
1989 8 97 20 125 80 364 948 1392
1990 1 7 8 5 261 266
1991 2 17 19 36 521 557
1992 49 3 24 76 948 65 384 1397
1993 143 386 31 560 2413 1253 711 4377
1994 134 227 35 396 2823 900 1024 4747
1995 82 196 21 299 2145 658 840 3643
1996 68 1 351 30 450 1953 25 1516 1088 4582
1997 46 3 121 49 219 967 82 1422 1798 4269
1998 20 1 178 33 232 300 6 769 450 1525
1999 172 1 371 544 4720 25 1426 6171
2000 36 1 272 309 571 25 901 1497
2001 50 4 244 298 952 47 983 1982
2002 33 338 371 601 1247 1848
2003 5 1 660 666 123 19 2345 2487
2004 14 1 1006 1021 257 9 3332 3598
2005 11 1578 1589 220 5259 5479
2006 31 1784 1815 641 5223 5864
All 903 140 4780 289 4368 10480 19848 1870 19262 9618 13814 63755

Notes: REC = Data from RecFIN, collected by the Marineational Fishery Statistics Survey.

REC-2 = Data collected by CDFG's CPFV Observegro.
REC-3 = Data collected by CDFG's California Retioewl Fishery Survey (CRFS).
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Table 13. Sample sizes for black rockfish age amsitipn data (standard age-readers).

Number of trips or interviews.

Number of fish wveige-readings.

Year HKL REC-2 Total HKL REC-2 Total
Oregon
1996 17.8* 17.8 624 624
1997 13 13 457 457
1998 22 22 522 522
1999 61 61 1607 1607
2000 91 91 2320 2320
2002 22 103 125 316 3397 3713
2003 27 115 142 462 2230 2692
2004 19 79 98 385 2311 2696
2005 13 111 124 310 1446 1756
California No ages available.
All 81 604 693.8 1473 14914 16387

* Trip details unavailable. Estimate based oni8b per sample.
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Table 14. Black rockfish fishery length compositiata - sexed.

Length in cm Females
Year <=24 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56+
OR-HKL
1992 0.0% 00% 00% 00% 03% 22% 24%23% 68% 56% 7.3% 53% 3.0% 20% 3.8% 0.1% 0.0%4 0.0%
1995 0.0% 00% 00% 00% 1.7% 28% 6.8%48% 7.2% 81% 3.9% 7.0% 54% 16% 1.8% 0.3% 0.0%4 0.0%
1996 0.0% 00% 00% 00% 0.0% 04% 3.4%4.7% 85% 48% 4.7% 4.7% 1.1% 2.0% 0.0% 0.0% O0.0%4 0.0%
1997 0.0% 0.1% 0.0% 03% 06% 23% 25%6.6% 7.6% 42% 48% 56% 15% 05% 04% 0.0% 0.0% 0.0%
1998 0.0% 0.0% 00% 04% 04% 18% 3.3%4.0% 52% 57% 3.2% 29% 2.1% 0.1% 04% 0.0% 1.0%4 0.0%
1999 0.0% 14% 0.0% 0.0% 25% 6.7% 6.5%75% 28% 59% 47% 04% 0.0% 0.0% 0.0% 0.0% 0.0 0.0%
2000 0.0% 0.0% 0.1% 04% 23% 19% 7.6%95% 89% 57% 6.7% 23% 1.7% 03% 0.3% 0.7% 0.0% 0.0%
2001 0.0% 00% 0.0% 00% 0.6% 29% 4.9%87% 10.7% 12.0% 8.9% 2.9% 2.9% 09% 0.0% 0.0% O0.0% 0.0%
2002* 0.0% 0.0% 0.0% 0.1% 09% 23% 4.4%6.0%4 9.7% 92% 89% 7.6% 3.2% 2.1% 08% 0.0% 0.0 0.0%
2003* 02% 0.0% 02% 02% 14% 3.0% 5.0%3.8% 7.4% 8.1% 86% 57% 24% 09% 0.2% 0.0% 0.0%4 0.0%
2004* 0.0% 0.0% 0.0% 02% 1.8% 48% 6.9%7.3% 53% 54% 69% 62% 3.8% 1.1% 04% 0.0% 0.0 0.0%
2005* 0.0% 0.0% 0.0% 0.0% 1.1% 46% 7.9%7.9% 59% 47% 504 54% 23% 1% 02% 0.0% 0.0% 0.0%
2006 0.0% 0.0% 0.3% 02% 16% 33% 56%7.6% 7.0% 55% 6.0% 62% 3.8% 12% 0.6% 02% 0.1% 0.0%
* Sample age composition data used; length cortipogiata not used.
OR-Rec-ORBS
1990 0.0% 00% 02% 08% 1.1% 21% 6.0%9.1% 82% 7.9% 65% 48% 32% 18% 0.7% 0.2% O0.0%4 0.0%
1991 0.0% 00% 00% 1.7% 38% 3.0% 4.0%9.6% 11.8% 7.5% 9.1% 20% 1.8% 05% 0.0% 0.1% O0.0%4 0.0%
1992 0.0% 01% 03% 09% 09% 1.8% 4.6%6.9% 9.1% 9.6% 6.0 45% 1.8% 14% 0.1% 0.0% O0.0%4 0.0%
1993 02% 02% 0.7% 1.2% 2.0% 2.7% 4.5%57% 6.9% 6.3% 6.2% 44% 29% 0.9% 02% 0.1% 0.0% 0.0%
1994 01% 0.1% 04% 09% 2.1% 4.7% 4.4%6.0% 78% 7.8% 57% 4.0% 24% 15% 03% 0.1% 0.0% 0.0%
1995 01% 02% 03% 13% 29% 4.9% 6.0%65% 81% 7.9% 48% 3.1% 18% 08% 02% 0.0% 0.1% 0.0%
1996 0.0% 02% 05% 1.3% 2.0% 4.3% 6.6%8.1% 83% 6.3% 3.7% 3.1% 09% 04% 0.1% 0.0% 0.0% 0.0%
1997 0.0% 03% 02% 21% 38% 43% 7.4%80% 83% 7.0% 4.7% 28% 18% 1.1% 0.3% 0.0% 0.1% 0.0%
1998 02% 06% 07% 15% 23% 54% 83%9.4% 65% 45% 4.1% 25% 1.6% 06% 0.3% 0.1% 0.1% 0.0%
1999 02% 00% 02% 08% 28% 55% 7.8%88% 96% 6.1% 4.1% 19% 1.3% 08% 02% 0.1% O0.0%4 0.0%
2000 0.0% 02% 03% 04% 22% 4.2% 7.5%40.7% 10.4% 6.3% 4.1% 1.7% 0.8% 03% 0.1% 0.0% 0.0%4 0.0%
2001 0.0% 0.0% 0.2% 0.1% 0.1% 24% 6.8%40.9% 9.1% 6.4% 6.3% 35% 19% 0.0% 0.2% 0.2% 0.0% 0.0%
2002 0.1% 02% 0.6% 1.2% 1.2% 25% 3.7%57% 10.1% 11.6% 82% 43% 23% 0.6% 0.2% 0.0% 0.0% 0.0%
2003 0.0% 0.1% 0.2% 0.6% 18% 29% 4.1%6.0% 82% 9.0% 7.8% 51% 26% 09% 0.3% 02% 0.1% 0.0%
2004 0.0% 0.1% 05% 08% 23% 33% 6.7%6.6% 7.3% 8.0% 81% 43% 15% 08% 0.3% 0.0% 0.1% 0.0%
2005 0.1% 00% 00% 02% 12% 3.6% 7.7%85% 81% 7.4% 65% 3.9% 1.3% 10% 0.1% 0.1% O0.1% 0.0%
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Table 14. Black rockfish fishery length compositata — sexed (continued).

Length in cm Males
Year <=24 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56+
OR-HKL
1992 0.0% 0.0% 0.0% 0.0% 2.0% 0.1% 06% 2.7% 7.7% 9.2% 12.2% 125% 57% 5.0% 0.3% 1.2% 0.0% 0.0%
1995 0.0% 00% 00% 04% 1.1% 24% 4.7% 4.1% 85% 82% 109% 6.3% 1.3% 0.7% 0.1% 0.0% 0.0% 0.0%
1996 0.0% 0.0% 0.0% 0.0% 04% 2.0% 3.3% 7.1% 9.7% 18.6% 152% 7.7% 1.6% 0.0% 0.0% 0.0% 0.0% 0.0%
1997 0.0% 02% 03% 09% 1.7% 35% 7.3% 3.7% 10.3% 14.0% 125% 6.1% 2.1% 0.1% 0.1% 0.0% 0.0% 0.0%
1998 0.0% 0.0% 04% 1.0% 21% 4.8% 6.9% 11.7% 11.1% 15.9% 10.1% 4.9% 0.2% 0.4% 0.0% 0.0% 0.0% 0.0%
1999 0.0% 0.0% 0.0% 14% 1.6% 6.1% 7.4% 13.6% 9.2% 12.7% 4.0% 1.4% 42% 0.0% 0.0% 0.0% 0.0% 0.0%
2000 0.0% 0.0% 0.1% 0.3% 05% 2.6% 84% 8.7% 10.4% 7.4% 5.6% 33% 3.6% 04% 0.4% 0.0% 0.0% 0.0%
2001 0.0% 0.0% 0.0% 0.0% 02% 0.7% 3.2% 5.6% 10.5% 11.7% 7.3% 3.3% 1.0%4 0.7% 0.0% 0.0% 0.0% 0.1%
2002* 0.0% 0.0% 0.0% 0.0% 0.3% 1.3% 22% 52% 9.0% 12.3% 93% 3.7% 14% 0.1% 0.0% 0.0% 0.0% 0.0%
2003* 0.0% 0.0% 0.0% 0.7% 22% 24% Zi% 7.0% 135% 11.6% 7.9% 3.0% 1.2% 0.9% 0.0% 0.0% 0.0% 0.0%
2004* 0.0% 0.0% 0.0% 0.1% 0.9% 3.1% 59% 6.9% 8.2% 11.0% 9.2% 3.0% 1.0% 0.4% 0.0% 0.0% 0.0% 0.0%
2005* 0.0% 0.0% 0.0% 0.2% 1.0% 4.5% 9.4% 6.8% 8.4% 125% 7.8% 2.6% 0.7% 0.1% 0.0% 0.0% 0.0% 0.0%
2006 0.0% 0.0% 0.0% 03% 0.6% 1.7% 49% 7.6% 9.2% 11.6% 85% 42% 1.3% 05% 0.1% 0.0% 0.0% 0.0%
* Sample age composition data used; length cortipogiata not used.
OR-Rec-ORBS
1990 0.0% 00% 08% 03% 1.7% 24% 62% 7.9% 7.7% 9.0% 57% 3.6% 1.0%4 1.0% 0.1% 0.0% 0.0% 0.0%
1991 0.0% 0.0% 08% 0.0% 12% 58% 9.2% 86% 58% 75% 33% 21% 0.7% 02% 0.0% 0.0% 0.0% 0.0%
1992 0.0% 01% 0.1% 1.0%4 19% 2.7% 54% 95% 104% 9.8% 7.0% 3.2% 0.7% 0.2% 0.0% 0.1% 0.0% 0.0%
1993 0.1% 02% 0.8% 1.9% 23% 32% 4.6% 7.6% 12.1% 10.2% 85% 2.1% 09% 0.2% 0.0% 0.0% 0.0% 0.0%
1994 0.0% 0.0% 04% 08% 1.8% 3.2% 50% 6.1% 9.1% 8.7% 83% 54% 24% 03% 0.1% 0.0% 0.0% 0.0%
1995 0.0% 0.0% 0.2% 11% 2.8% 4.7% 82% 93% 8.8% 6.6% 53% 24% 1.1% 02% 03% 0.1% 0.0% 0.0%
1996 03% 0.7% 0.8% 14% 2.6% 51% 9.3% 88% 103% 83% 55% 1.1% 03% 0.0% 0.0% 0.0% 0.0% 0.0%
1997 0.0% 01% 02% 09% 18% 4.9% 7.6% 6.8% 89% 7.1% 40% 24% 23% 08% 0.2% 0.0% 0.0% 0.0%
1998 0.3% 04% 09% 0% 2.1% 53% 9.1% 9.0% 8.0% 75% 39% 20% 1.1% 0.7% 0.2% 0.0% 0.0% 0.0%
1999 0.1% 02% 0.1% 0.6% 26% 53% 7.8% 9.7% 83% 6.2% 47% 23% 1.1% 07% 0.2% 0.0% 0.0% 0.0%
2000 0.1% 02% 0.2% 0.9% 2.8% 4.7% 10.2% 11.6% 9.1% 6.0% 34% 1.2% 04% 0.1% 0.0% 0.0% 0.0% 0.0%
2001 0.0% 0.0% 0.2% 0.0% 1.6% 2.7% 10.4% 13.2% 7.6% 8.1% 5.0% 2.0% 1.1% 0.0% 0.2% 0.0% 0.0% 0.0%
2002 0.0% 03% 08% 1.4% 1.3% 25% 51% 10.6% 12.3% 83% 3.4% 1.1% 02% 0.1% 0.0% 0.0% 0.0% 0.0%
2003 0.1% 0.1% 0.5% 0.6% 2.3% 4.0% 59% 8.3% 12.2% 9.0% 4.0% 2.0% 09% 0.3% 0.0% 0.0% 0.0% 0.0%
2004 01% 0.1% 0.3% 0.6% 1.6% 4.7% 7.9% 9.6% 11.3% 7.9% 33% 14% 04% 02% 0.0% 0.0% 0.0% 0.0%
2005 0.0% 0.0% 0.0% 03% 09% 3.1% 6.0% 9.4% 11.8% 10.2% 54% 2.2% 0.6% 0.2% 0.0% 0.0% 0.0% 0.0%
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Table 14. Black rockfish fishery length compositiata - unsexed.

Length in cm Both sexes

Year <=24 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56+
OR-TWL

1974 0.0% 0.0% 1.0% 0.0% 0.0% 0.0% 0.0% 0.0% 2.0% 5.0% 16.0% 16.0% 18.0% 14.0% 11.0% 10.0% 6.0% 1.0%
1994 0.0% 0.0% 0.0% 4.9% 0.0% 0.0% 12.2% 4.9% 17.1% 9.8% 22.0% 17.1% 9.8% 2.4% 0.0% 0.0%4 0.0% 0.0%
1997 0.0% 0.0% 0.0% 1.7% 1.7% 0.0% 0.0% 0.0% 1.3% 6.1% 18.4% 33.1%26.6% 5.7% 5.3% 0.0%4 0.0% 0.0%
2001 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 10.0% 35.0% 10.0% 20.0% 0.0% 5.0% 15.0% 5.0%4 0.0% 0.0%
2005 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% O0.0% 2.8% 22.2% 19.5% 11.1% 22.2% 83% 56% 0.0% 83% 0.0% 0.0%
OR-REC

1980 0.3% 0.6% 1.9% 7.0% 58% 7.2% 9.8% 12.9% 10.4% 10.7% 9.3% 8.4% 6.3% 55% 2.6% 1.2% 0.1% 0.0%
1981 0.6% 0.1% 3.4% 2.6% 7.8% 11.5% 11.1% 10.1% 11.3% 12.5% 8.0% 7.9% 7.0%4 4.1% 09% 0.6% 0.1% 0.3%
1982 0.1% 0.2% 0.7% 2.7% 5.1% 10.0% 10.9% 13.4% 13.0% 12.9% 12.8% 7.3% 6.3% 29% 1.2% 0.1% 0.4% 0.0%
1983 0.0% 0.2% 2.3% 1.9% 6.7% 7.3% 16.8% 15.2% 13.5% 11.3% 104% 7.2% 3.7% 19% 0.0% 0.0% 1.1% 0.6%
1984 0.3% 0.3% 1.3% 2.4% 3.0% 8.8% 12.9% 18.6% 13.6% 12.9% 11.7% 7.0% 4.0% 2.0% 1.0% 0.3% 0.1% 0.0%
1985 0.7% 29% 1.7% 43% 7.8% 7.2% 10.7% 16.6% 14.1% 14.8% 9.3% 5.0% 25% 16% 04% 02% 0.2% 0.1%
1986 0.0% 09% 1.0% 3.2% 6.2% 6.5% 11.5% 15.7% 16.6% 18.9% 10.5% 5.8% 1.6% 1.1% 0.4% 0.0% 0.1% 0.0%
1987 1.4% 2.7% 3.4% 6.0% 8.1% 7.5% 8.7% 13.3% 8.1% 14.3% 9.8% 83% 4.0% 32% 0.6% 04% 0.0% 0.2%
1988 2.7% 2.7% 3.2% 5.4% 7.6% 10.6% 13.3% 15.7% 12.7% 10.6% 6.7% 3.8% 2.8% 1.7% 0.5% 0.1% 0.0% 0.0%
1989 0.6% 0.8% 1.0%4 3.0% 4.6% 10.8% 12.3% 15.4% 12.9% 14.4% 11.0% 6.3% 3.8% 15% 03% 0.7% 0.1% 0.4%
1993 0.2% 0.2% 1.1% 2.7% 4.4% 10.2% 10.4% 17.3% 17.2% 14.2% 10.0% 7.2% 3.2% 1.3% 0.2% 0.1% 0.1% 0.0%
1994 0.5% 0.6% 1.0% 2.3% 4.9% 8.6% 12.0%4 15.9% 14.4% 16.0% 10.8% 6.6% 3.1% 1.6% 0.6% 0.8% 0.3% 0.0%
1995 0.0% 0.3% 0.8% 2.7% 4.7% 11.1% 14.8% 17.0% 16.7% 15.1% 8.9% 4.0% 2.3% 1.4% 0.2% 0.0% 0.0% 0.0%
1996 0.0% 0.1% 1.6% 25% 4.6% 11.1% 12.7% 15.1% 17.0% 15.3% 11.3% 5.2% 2.0% 09% 0.3% 0.0% 0.0% 0.2%
1997 0.2% 0.2% 1.1% 2.8% 5.1% 11.4% 17.4% 17.0% 14.8% 12.6% 92% 53% 1.8% 09% 0.2% 0.2% 0.0% 0.0%
1998 0.1% 0.3% 1.4% 3.2% 55% 9.1% 13.2% 17.0% 17.7% 12.9% 10.0% 5.3% 25% 15% 0.2% 0.0% 0.0% 0.0%
1999 0.0% 0.1% 0.9% 3.1% 7.1% 13.1% 17.3% 18.9% 15.3% 11.7% 7.5% 2.8% 1.6% 04% 0.2% 0.0% 0.0% 0.0%
2000 0.2% 0.2% 1.1% 2.2% 5.3% 10.8% 17.6% 19.5% 17.6% 12.2% 7.8% 3.8% 0.9% 0.3% 0.1% 0.1% 0.0% 0.2%
2001 0.1% 0.2% 0.9% 2.0% 3.1% 6.3% 14.4% 21.8% 20.9% 15.1% 8.2% 43% 1.3% 0.6% 0.6% 0.2% 0.0% 0.0%
2002 0.0% 01% 0B 14% 3.6% 4.6% 9.8% 16.7% 22.1% 18.5% 12.3% 6.0% 2.6% 09% 05% 0.1% 0.1% 0.1%
OR-ORBS

1978 0.0% 0.0% 3.1% 54% 7.0% 6.6% 11.2% 10.4% 14.3% 12.7% 5.4% 85% 7.0%4 54% 2.7% 0.4% 0.0% 0.0%
1979 0.0% 0.0% 0.0% 0.0% 0.0% 1.6% 6.4% 11.9% 14.3% 22.2% 22.2% 87% 7.9% 24% 0.8% 0.8% 0.8% 0.0%
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Table 14. Black rockfish fishery length compositaata — unsexed (continued).

Length in cm Both sexes

Year <=24 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56+
OR-ORBS (cont.)

1980 0.0% 0.0% 0.0% 0.0% 2.0% 2.0% 12.0% 10.0% 16.0% 16.0% 32.0% 2.0% &% 2.0% 0.0% 0.0%4 0.0% 0.0%
1981 0.0% 0.0% 0.0% 0.0% 15% 44% 7.3% 8.7% 13.0% 17.4% 24.6% 14.5% 58% 2.9% 0.0% 0.0%4 0.0% 0.0%
1982 0.0% 0.0% 0.0% 05% 0.0% 3.2% 53% 11.8% 8.6% 17.1% 18.2% 13.9% 8.6% 59% 4.8% 2.1% 0.0% 0.0%
1983 0.0% 0.0% 0.0% 1.0% 2.0% 9.9% 13.9% 18.8% 23.8% 16.8% 6.9% 3.0% 2.0% 2.0% 0.0% 0.0% 0.0% 0.0%
1984 0.0% 0.1% 0.0% 05% 1.4% 5.3% 11.4% 14.9% 16.9% 15.6% 11.8% 10.8% 4.7% 4.0% 15% 08% 0.4% 0.0%
1985 0.0% 0.0% 0.2% 0.2% 0.2% 3.3% 5.8% 15.2% 21.4% 14.6% 16.0% 10.7% 7.6% 3.9% 0.8% 0.2% 0.0% 0.0%
1986 0.0% 0.0% 0.3% 03% 18% 15% 5.0% 11.2% 17.4% 17.8% 12.9% 11.7% 9.8% 53% 3.2% 1.0% 0.8% 0.3%
1987 0.0% 0.3% 05% 08% 14% 1.7% 5.4% 10.3% 15.3% 18.8% 16.4% 12.3% 8.4% 52% 2.4% 0.6% 0.2% 0.0%
1988 0.0% 0.0% 0.0% 0.0% 0.6% 2.2% 42% 52% 9.0% 13.9% 18.3% 16.3% 14.0% 10.4% 3.6% 2.0%4 0.4% 0.0%
1989 0.0% 0.0% 0.0% 0.0% 04% 1.1% 3.6% 8.0% 11.0% 13.2% 18.7% 17.5% 11.0% 7.8% 4.6% 2.1% 09% 0.0%
OR-ORBS-2

2001 0.2% 0.2% 0.6% 1.1% 2.8% 4.6% 8.6% 19.4% 22.4% 18.4% 10.5% 6.2% 3.1% 1.0% 0.6% 0.1% 0.1% 0.0%
2002 0.0% 0.9% 0.9% 15% 3.0% 4.0% 6.3% 13.2% 22.2% 20.0% 13.2% 8.2% 3.1% 2.0% 0.8% 04% 02% 0.2%
2003 0.0% 0.5% 0.2% 1.7% 3.6% 6.5% 8.0% 12.5% 15.6% 17.3% 14.7% 9.6% 4.7% 25% 1.2% 0.7% 0.6% 0.2%
2004 0.0% 0.0% 04% 09% 25% 5.7% 12.5% 13.1% 16.0% 17.1% 13.1% 9.9% 45% 28% 1.1% 02% 0.1% 0.0%
2005 0.0% 0.0% 0.2% 04% 2.1% 4.0% 11.6% 13.5% 19.8% 19.4% 13.5% 7.7% 48% 15% 0.7% 0.8% 0.0% 0.1%
2006 0.0% 0.0% 0.1% 0.7% 1.7% 5.9% 11.3% 15.6% 17.5% 18.2% 13.7% 7.9% 4.0% 14% 09% 0.6% 0.3% 0.2%
CA-HKL

1982 0.0% 0.0% 0.0% 18% 18% 3.6% 3.6% 145% 3.6% 14.5% 12.7% 18.2% 10.9% 7.3% 3.6% 1.8% 0.0% 1.8%
1983 0.0% 0.0% 0.0% 14% 0.0% 0.0% 42% 1.4% 9.9% 16.9% 26.8% 14.1% 12.7% 9.9% 2.8% 0.0% 0.0% 0.0%
1984 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 10.5% 1.8% 7.0% 29.8% 22.8% 17.5% 8.8% 1.8% 0.0% 0.0% 0.0%
1985 0.0% 0.0% 0.0% 3.2% 3.2% 0.0% 6.5% 9.7% 9.7% 16.1% 19.4% 19.4% 65% 6.5% 0.0% 0.0%4 0.0% 0.0%
1992 0.4% 16% 3% 28% 59% 6.6% 7.8% 10.0% 15.1% 16.9% 10.5% 8.8% 55% 3.7% 05% 0.1% 0.2% 0.0%
1993 0.2% 1.3% 35% 5.1% 6.3% 8.9% 10.2% 15.1% 16.2% 13.7% 95% 55% 2.2% 15% 0.3% 0.2% 0.0% 0.1%
1994 0.7% 1.0% 2.7% 52% 7.7% 10.9% 11.2% 12.6% 12.2% 12.7% 95% 68% 3H% 1.7% 1.1% 02% 0.2% 0.0%
1995 0.1% 0.2% 1.4% 4.7% 9.7% 12.0% 13.3% 12.6% 14.5% 12.3% 8.3% 55% 35% 0.7% 0.6% 0.1% 0.3% 0.0%
1996 0.7% 0.7% 1.1% 3.6% 8.4% 11.5% 13.5% 13.5% 13.5% 12.0% 10.0% 6.2% 35% 1.0% 05% 0.3% 0.0% 0.0%
1997 0.1% 0.8% 1.4% 3.6% 7.1% 12.8% 18.0% 15.1% 12.8% 10.8% 7.9% 55% 23% 16% 0.2% 0.0% 0.0% 0.0%
1998 0.0% 0.0% 0.3% 3.0% 7.0% 12.0% 13.0% 14.7% 14.3% 15.7% 11.0% 4.3% 2.3% 2.0% 0.3% 0.0% 0.0% 0.0%
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Table 14. Black rockfish fishery length compositaata — unsexed (continued).

Length in cm Both sexes

Year <=24 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56+
CA-HKL (cont.)

1999 0.0% 02% 03% 1.3% 45%10.3% 18.6% 18.6% 17.0% 12.8% 8.0% 4.1% 23% 1.4% 05% 0.1% 0.0% O0.0%
1999 0.0% 02% 03% 1.3% 45%10.3% 18.6% 18.6% 17.0% 12.8% 8.0% 4.1% 23% 1.4% 05% 0.1% 0.0% O0.0%
2000 0.0% 0.0 09% 23% 42%11.7% 14.4% 17.7% 16.6% 14.4% 9.1% 4.9% 25% 0.7% 0.4% 0.4% 0.0% O0.0%
2001 0.0% 0.0% 0.3% 0.8% 2.7% 7.4% 12.0% 20.4% 20.3% 16.8% 9.9% 45% 29% 13% 0.6% 0.1% 0.0% 0.0%
2002 0.0% 0.0% 1.0% 2.0% 3.2% 7.3% 10.0% 17.1% 16.0% 13.8% 12.0% 8.0% 55% 2.7% 0.7% 0.8% 0.0% 0.0%
2003 0.0% 1.6% 24% 8.1% 6.5% 57% 6.5% 11.4% 12.2% 18.7% 13.0% 57% 49% 16% 0.0% 1.6% 0.0% 0.0%
2004 0.0% 04% 1.9% 3.1% 14.0%11.7% 14.8% 10.9% 10.5% 10.1% 6.6% 8.6% 4.7% 1.6% 0.4% 0.8% 0.0% 0.0%
2005 0.0% O05% 41% 2.7% 9.1%13.6% 19.1% 17.3% 10.5% 9.1% 6.8% 3.6% 18% 1.4% 05% 0.0% 0.0% O0.0%
2006 0.0% 0.0% 12% 3.3% 6.7%13.4% 15.0% 15.4% 14.0% 10.6% 9.2% 55% 3.6% 1.4% 02% 0.2% 0.3% O0.0%
CA-TWL

1978 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 5.8% 9.6% 154% 154% 154% 7.7% 11.5% 3.8% 58% 1.9% 7.7%
1980 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.8% 15% 53% 8.3% 13.6% 16.7% 22.0% 12.1% 3.8% 7.6% 5.3% 3.0%
1981 0.0% O0.0% 0.0% 0.0% 15% 23% 2.3% 4.6% 6.2% 6.9% 12.3% 12.3% 16.2% 16.9% 85% 3.1% 4.6% 2.3%
1982 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.3% 3.8% 5.1% 11.8% 10.5% 22.4% 13.4% 11.5% 11.8% 5.1% 3.2% 1.0%
1983 0.0% 0.0%4 0.0% 0.0% 0.0% 0.0% 05% 0.0% 28% 8.0% 16.5% 17.5% 17.9% 14.6% 9.0% 7.1% 3.8% 2.4%
1984 0.0% 0.0% 0.0% 0.0% 0.0% 0.6% 1.7% 0.0% @O% 7.4% 25.0% 19.3% 19.9% 11.9% 6.8% 4.0% 1.7% 1.7%
1985 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.6% 4.5% 10.8% 24.8% 22.9% 16.6% 9.6% 5.1% 5.1% O0.0%
1986 0.0% 0.0 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% O0.0% 3.7% 185% 22.2% 22.2% 11.1% 14.8% 7.4% 0.0% O0.0%
1987 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 2.2% 3.8% 6.5% 15.2% 21.2% 25.0% 12.5% 6.5% 4.3% 2.7%
1988 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 1.6% 4.8% 9.5% 14.3% 17.5% 15.9% 22.2% 11.1% 3.2%
1989 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 1.3% 0.0% 5.0% 8.8% 5.0% 15.0% 26.3% 17.5% 11.3% 7.5% 2.5%
1990* 0.0% 0.0% 0.0% 20.0% 0.0% 0.0% 20.0% 60.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
1991 0.0% 0.0 0.0% 0.0% 0.0% 0.0% 5.6% 0.0% 56% 13.9% 8.3% 22.2% 30.6% 8.3% 56% 0.0% 0.0% O0.0%
1992 0.0% 0.0 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 9.2% 4.6% 24.6% 20.0% 18.5% 16.9% 3.1% 1.5% 0.0% 1.5%
1996 0.0% 0.0 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% O0.0% 12.0% 4.0% 16.0% 20.0% 20.0% 12.0% 0.0% 8.0% 8.0%
1997 0.0% 0.0 0.0% 0.0% 0.0% 0.0% 1.2% 7.3% 85% 9.8% 9.8% 15.9% 17.1% 15.9% 6.1% 3.7% 4.9% O0.0%
1998* 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 16.7% 50.0% 16.7% 0.0% 16.7% 0.0% 0.0%
1999 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 4.0% 0.0% 0.0% 4.0% 12.0% 16.0% 24.0% 8.0% 16.0% 8.0% 0.0% 8.0%
2000 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 4.0% 0.0% 0.0% 8.0% 20.0% 28.0% 24.0% 12.0% 4.0% 0.0% 0.0%
2001 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 6.4% 4.3% 6.4% 8.5% 12.8% 17.0% 21.3% 4.3% 12.8% 2.1% 4.3%
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Table 14. Black rockfish fishery length compositaata — unsexed (continued).

Length in cm Both sexes
Year <=24 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56+
CA-TWL (cont.)
2003 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 5.3% 0.0% 21.1% 15.8% 21.1% 5.3% 15.8% 5.3% 10.5% 0.0%
2004* 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 22.2% 0.0% 33.3% 0.0% 33.3% 0.0% 0.0% 11.1%

* Very small sample; excluded from model.
CA-REC
1980 01% 1.0% 13% 43% 6.7% 9.0% 10.2% 8.9% 10.8% 8.8% 10.5% 11.6% 58% 6.6% 24% 18% 0.0% 0.1%
1981 04% 0.6% 0.9% 2.0% 2.2% 6.7% 10.6% 13.2% 7.8% 11.1% 13.0% 10.3% 11.5% 5.9% 2.2% 1.3% 0.0% 0.3%
1982 02% 0.3% 04% 3.3% 6.8% 104% 9.3% 7.3% 10.2% 11.5% 9.8% 8.6% 9.5% 6.6% 3.2% 1.7% 0.4% 0.4%
1983 05% 0.0% 0.6% 23% 62% 88% 7.9% 9.0% 11.8% 11.1% 10.7% 9.1% 11.6% 8.4% 0.8% 0.6% 0.2% 0.4%
1984 1.4% 1.4% 46% 4.1% 7.8% 7.0% 80% 6.7% 11.2% 10.1% 12.9% 11.2% 57% 3.8% 1.4% 1.3% 0.9% 0.4%
1985 11% 1.9% 45% 9.5% 12.3% 11.5% 85% 8.1% 9.0% 7.6% 8.1% 6.0% 4.7% 4.7% 15% 09% 0.2% 0.0%
1986 04% 1.4% 24% 4.2% 8.3% 11.0% 10.6% 11.0% 10.3% 11.1% 9.7% 5.8% 7.1% 3.2% 22% 0.6% 0.5% 0.3%
1987 23% 3.8% 6.6% 8.0% 12.6% 11.2% 13.5% 11.3% 7.3% 3.4% 22% 59% 55% 39% 1.1% 0.7% 0.2% 0.4%
1988 27% 3.2% 6.1% 8.6% 12.8% 9.2% 16.0% 9.4% 9.1% 54% 3.1% 3.8% 51% 28% 15% 09% 0.0% 0.3%
1989 25% 4.3% 8.6% 12.3% 13.3% 15.4% 16.7% 8.6% 5.1% 3.9% 18% 3.4% 2.1% 18% 0.0% 0.0% 0.0% 0.2%
1993 22% 4.2% 7.1% 10.0% 14.6% 11.8% 9.3% 8.4% 7.4% 7.7% 6.7% 4.9% 3.1% 1.1% 1.0% 0.0% 0.0% 0.4%
1994 1.1% 2.3% 3.8% 11.1% 14.5% 15.4% 13.6% 9.9% 7.2% 7.4% 56% 4.1% 3.0% 0.8% 04% 0.1% 0.0% 0.1%
1995 1.8% 3.4% 55% 13.3% 19.8% 10.8% 8.8% 10.5% 7.8% 50% 45% 29% 23% 09% 09% 09% 0.3% 0.5%
1996 1.6% 1.0% 4.1% 8.4% 13.0% 13.1%11.9% 7.9% 10.0% 9.3% 7.5% 6.0% 3.7% 16% 04% 0.1% 0.3% 0.1%
1997 41%  9.1%12.9% 16.9% 17.4% 12.5% 8.4% 7.0% 3.3% 32% 2.0% 21% 0.7% 03% 0.1% 0.0%4 0.0% 0.0%
1998 1.3% 2.8%10.9% 17.3% 17.4% 11.7% 50% 7.3% 6.3% 9.8% 3.2% 20% 1.7% 05% 08% 1.8% 0.1% 0.0%
1999* 1.6% 3.5% 7.6% 15.9% 28.5% 22.8% 12.5% 45% 1.2% 09% 0.6% 02% 0.1% 0.1% 0.1% 0.0% 0.0% 0.0%
2000* 0.9% 3.1% 6.6% 18.7% 31.4% 22.1% 11.4% 2.0% 0.8% 0.7% 0.7% 05% 1.0% 0.1% 0.0% 0.0% 0.0% 0.0%
2001 19% 1.8% 55% 9.7% 16.6% 20.4% 17.2% 83% 7.9% 43% 3.0% 01% 12% 2.0% 02% 0.0% 0.1% 0.1%
2002 34% 5.8%10.3% 9.1% 13.6% 17.0% 19.1% 9.6% 4.5% 22% 22% 12% 0% 07% 03% 02% 0.0% 0.1%
2003 1.4%  3.3%10.6% 16.4% 20.3% 12.0% 7.0% 4.4% 4.9% 54% 48% 3.7% 3.1% 15% 0.8% 0.3% 0.0% 0.2%
2004 3.6% 4.9% 6.5% 13.0% 17.7% 17.2% 12.2% 6.1% 35% 45% 1.7% 3.3% 2.0% 1.7% 1.1% 03% 0.2% 0.3%
2005 08% 1.8% 3.6% 7.1% 12.3% 12.0% 10.8% 9.6% 8.7% 11.1% 8.6% 5.9% 35% 24% 0.7% 0.6% 0.2% 0.2%
2006 04% 1.2% 32% 6.9% 11.7% 13.4% 11.5% 8.2% 95% 8.6% 86% 6.8% 46% 3.0% 12% 0.7% 0.3% 0.2%

* Extremely narrow distribution; excluded from nedd
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Table 14. Black rockfish fishery length compositaata — unsexed (continued).

Length in cm Both sexes

Year <=24 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56+
CA-CPFV

1987* 2.1%  6.3% 10.4% 14.6% 10.4% 18.8% 16.7% 16.7% 2.1% 0.0% 0.0% 2.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
1988 14% 4.8%12.2% 6.6% 6.5% 9.7% 13.1% 8.3% 6.4% 3.0% 3.6% 57% 59% 6.6% 34% 1.6% 0.7% 0.5%
1989 05% 15% 2.6% 6.6% 13.7% 185% 15.4% 10.1% 4.3% 4.4% 50% 4.2% 57% 3.6% 18% 1.3% 0.7% 0.0%
1990 1.1% 6.1% 8.4% 8.4% 22.2% 27.6% 17.2% 57% 1.9% 1.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
1991 3.8%  3.8%14.2% 19.6% 18.2% 17.9% 12.9% 6.7% 1.9% 0.0% 04% 0.2% 0.2% 0.0% 0.0% 0.0% 0.0% 0.2%
1992 05% 1.0% 55% 13.0% 12.0% 21.1% 13.8% 10.4% 5.7% 4.4% 3.6% 2.6% 3.6% 1.6% 0.8% 03% 0.0% 0.0%
1993 0.6% 3.7% 9.1% 12.8% 15.0% 11.8% 9.3% 5.2% 45% 59% 7.3% 52% 42% 3.0% 13% 0.7% 04% 0.0%
1994  2.7%  4.7%10.4% 15.7% 22.0% 18.6% 9.5% 6.4% 1.9% 14% 19% 1.8% 14% 1.4% 0.3% 0.1% 0.1% 0.0%
1995 1.7%  9.5%21.2% 26.5% 24.6% 12.4% 25% 1.0% 0.1% 0.1% 0.0% 0.2% 0.1% 0.0% 0.1% 0.0% 0.0% 0.0%
1996 1.7%  3.1%10.0% 18.8% 22.2% 17.4% 11.2% 5.4% 2.6% 1.8% 1.7% 15% 1.0% 1.1% 0.1% 0.0% 0.4% 0.0%
1997 24%  6.0%15.3% 19.3% 22.2% 14.8% 10.1% 5.5% 1.8% 1.0% 0.4% 0.6% 0.4% 0.1% 0.1% 0.0% 0.0% 0.0%
1998 1.1%  4.7%10.9% 23.3% 23.1% 14.2% 6.4% 2.2% 1.1% 22% 18% 4.2% 2.7% 1.3% 0.4% 0.2% 0.0% 0.0%

* Very small sample; excluded from model.
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Table 15. Black rockfish fishery age compositi@tad— sexed.

Age in years. Females
Year <4 ¢ 5 € 7 ¢ 9 A( 11 1Z 13 1« 15 16 1i 18 19 20+
OR-HKL
2002 0.0% 0.8% 3.4% 12.1% 5.4% 152% 6.1% 3.3% 3.0% 3.0% 0.7% 1.4% 05% 0.0% 0.0% 0.0% 0.0% 0.0%
2003 0.1% 1.4% 45% 7.8% 49% 9.0% 7.8% 42% 29% 19% 03% 02% 0.1% 0.3% 0.0% 0.0% 0.0% 0.0%
2004 0.0% 1.6% 9.1% 8.0% 6.4% 56% 3.1% 54% 51% 13% 09% 0.7% 0.7% 0.0% 0.0% 0.0% 0.0% 0.0%
2005 0.0% 0.0% 13.0% 12.7% 6.0% 3.1% 7.3% 04% 2.0% 02% 05% 04% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
OR-REC
1996 5.8% 9.4% 10.0% 8.9% 48% 23% 1.1% 09% 08% 03% 0.3% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
1997 1.4% 6.9% 13.0% 10.8% 7.4% 4.7% 3.7% 19% 14% 04% 0.3% 0.1% 0.1% 0.0% 0.0% 0.1% 0.0% 0.0%
1998 3.2% 14.3% 13.7% 9.4% 6.6% 4.9% 09% 1.3% 0.2% 0.0% 0.3% 0.0% 0.1% 0.0% 0.0% 0.0% 0.0% 0.0%
1999 0.4% 7.7% 11.6% 11.3% 7.4% 59% 24% 25% 0.8% 04% 04% 0.1% 0.1% 0.0% 0.0% 0.0% 0.0% 0.0%
2000 0.8% 4.0% 13.4% 12.1% 7.9% 52% 28% 19% 09% 0.6% 03% 0.3% 02% 0.0% 02% 0.1% 0.0% 0.0%
2002 1.1% 1.6% 4.3% 8.7%10.8% 9.8% 53% 34% 29% 1.7% 13% 04% 04% 04% 0.3% 02% 0.0% 0.3%
2003 0.2% 2.5% 6.5% 7.3%10.1% 9.3% 53% 35% 23% 1.0% 09% 0.4% 0.0% 0.1% 0.0% 0.0% 0.0% 0.0%
2004 0.2% 3.0% 9.3% 8.3% 6.8% 69% 6.7% 3.8% 2.7% 1.6% 08% 04% 02% 01% 0.1% 0.0% 0.0% 0.0%
2005 0.0% 04% 7.9% 158% 6.2% 3.7% 6.9% 23% 2.1% 05% 14% 06% 03% 0.1% 0.3% 0.0% 0.0% 0.0%
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Table 15. Black rockfish fishery age compositi@tad— sexed (continued).

Age in years. Males
Year <4 ¢ 5 ¢ 7 ¢ 9 A( 11 1Z 13 1« 15 16 1i 18 19 20+
OR-HKL
2002 0.0% 0.4% 4.2% 6.1% 6.6% 9.2% 6.7% 22% 3.7% 15% 15% 1.6% 0.8% 0.0% 0.0% 0.0% 0.1% 0.5%
2003 0.0% 0.7% 2.1% 5.6% 53% 8.6% 12.4% 55% 3.3% 6.0% 19% 1.3% 1.1% 03% 0.1% 0.4% 0.0% 0.1%
2004 0.0% 1.2% 59% 3.8% 48% 3.2% 9.9% 85% 45% 52% 09% 1.7% 04% 02% 0.1% 0.3% 0.8% 0.8%
2005 0.4% 2.7% 12.0% 10.2% 5.1% 4.1% 51% 52% 2.7% 28% 19% 1.1% 09% 0.0% 04% 0.0% 0.0% 0.0%
OR-REC
1996 3.1% 7.7% 11.9% 11.4% 4.6% 3.4% 3.4% 22% 21% 11% 09% 13% 05% 0.0% 0.3% 04% 0.2% 0.6%
1997 1.4% 1.8% 6.8% 11.6% 9.0% 6.6% 14% 18% 3.1% 03% 03% 1.7% 09% 0.1% 02% 0.1% 0.0% 0.8%
1998 3.0% 4.6% 10.3% 11.4% 5.5% 3.8% 3.3% 15% 0.8% 0.6% 0.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
1999 0.7% 4.8% 10.3% 7.1% 7.9% 6.5% 3.9% 1.7% 1.9% 12% 09% 0.7% 0.1% 0.1% 0.2% 0.1% 0.2% 0.5%
2000 0.6% 4.7% 13.5% 11.5% 55% 3.8% 2.6% 2.0% 15% 11% 03% 05% 03% 06% 02% 02% 0.1% 0.2%
2002 1.3% 2.0% 55% 7.3% 94% 6.7% 4.1% 26% 24% 13% 09% 0.6% 08% 05% 0.7% 0.3% 0.2% 0.6%
2003 0.2% 2.1% 7.1% 85% 89% 7.1% 4.8% 3.9% 25% 25% 1.0% 08% 0.7% 03% 0.1% 0.0% 0.0% 0.0%
2004 0.0% 2.3% 10.3% 7.8% 6.6% 5.3% 59% 4.0% 1.8% 19% 1.1% 08% 05% 03% 0.1% 0.1% 0.1% 0.2%
2005 0.1% 0.7% 6.4% 11.0% 75% 55% 3.7% 3.9% 2.7% 35% 13% 1.9% 12% 04% 0.1% 0.7% 0.3% 0.7%
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Table 16. Selecting black rockfish trips from Rié¢Eatch and effort data — Oregon.

Logistic regression coefficients for species cogtawvith black rockfish,
ocean charter/party boat trips only (N trips = 9120

Species Coeff N trips Trips w Blck
tiger rockfish 4.375 125 104
copper rockfish 2.898 523 495
dungeness crab 2.132 439 350
kelp greenling 1.481 1504 1408
vermilion rockfish 1.474 476 433
blue rockfish 1.374 3699 3277
cabezon 1.349 1479 1380
China rockfish 1.052 935 857
quillback rockfish 0.878 762 668
lingcod 0.568 3652 2970
bocaccio -0.114 94 7
canary rockfish -0.504 2041 1400
yellowtail rockfish -0.633 1997 1329
rosethorn rockfish -0.857 191 19
greenstriped rockfish -0.873 175 5
yelloweye rockfish -1.779 814 368
widow rockfish -1.919 290 74
coho salmon -2.346 1038 120
albacore -2.521 153 3
chinook salmon -2.585 1258 157
Pacific halibut -3.448 661 41
Cut-off probability for selection = 0.68
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Table 17. Selecting black rockfish trips from Rié¢Eatch and effort data — California.

Logistic regression coefficients for species cogtawvith black rockfish,
ocean charter/party boat trips only (N trips = 9089

Species Coeff N trips Trips w Blck
black and yellow rockfish 1.344 129 107
gopher rockfish 0.926 1492 932
cabezon 0.784 326 226
kelp greenling 0.709 363 230
vermilion rockfish 0.451 1410 650
China rockfish 0.401 930 513
lingcod 0.224 1776 642
blue rockfish 0.064 3370 1333
brown rockfish -0.083 1134 478
yelloweye rockfish -0.129 374 33
quillback rockfish -0.178 183 49
olive rockfish -0.192 798 234
copper rockfish -0.216 812 184
canary rockfish -0.337 1786 238
starry rockfish -0.621 539 26
Pacific sanddab -0.736 272 23
yellowtail rockfish -0.764 2980 415
speckled rockfish -0.791 203 6
chub (Pacific) mackerel -0.810 119 10
widow rockfish -0.820 737 41
greenstriped rockfish -1.121 479 5
rosy rockfish -1.179 835 52
flag rockfish -1.291 161 2
bocaccio rockfish -1.395 1028 27
greenspotted rockfish -1.747 928 11
chinook salmon -3.356 1877 39
rockfish genus -3.650 436 7
chilipepper rockfish -3.993 714 2
sablefish -4.163 83 0
Cut-off probability for selection = 0.42
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Table 18. Summary of RecFIN catch-per-angler datal for the CPUE analysis — Oregon.

Number of trips interviewed.

Year Tillamook Lincoln Coos Curry Jan/Feb Mar/Apr May/Jun Jul/Aug Sep/Oct  Nov/Dec Total
1980 6 63 5 1 25 17 27 6 75
1981 47 2 7 13 23 6 49
1982 3 58 1 13 14 13 14 8 62
1983 7 52 1 1 31 22 6 60
1984 14 65 27 7 9 14 60 28 5 116
1985 13 90 33 7 21 9 46 53 14 143
1986 8 50 54 1 1 19 66 24 3 113
1987 8 118 16 2 24 21 37 38 24 144
1988 4 170 7 20 48 60 22 44 28 202
1989 212 10 2 25 63 30 103 8 229
1990

1991

1992

1993 12 238 66 23 28 70 142 69 31 340
1994 16 234 53 57 81 120 159 360
1995 16 153 48 62 68 143 62 6 279
1996 7 205 48 21 29 66 95 78 13 281
1997 38 322 85 54 19 76 88 222 63 31 499
1998 30 220 63 65 2 43 117 126 86 4 378
1999 54 315 64 65 18 62 131 133 149 5 498
2000 24 229 12 48 27 77 80 56 54 19 313
2001 26 98 54 28 22 37 66 40 20 21 206
2002 18 152 48 43 15 83 51 58 46 8 261
2003 49 6 14 41 55
Total 490 3785 888 658 348 1222 1777 1081 1162 246 5836
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Table 19. Summary of RecFIN catch-per-angler da@aegon (continued).

Percentage of trips catching black rockfish.

Year Tillamook Lincoln Coos Curry Jan/Feb Mar/Apr May/Jun Jul/Aug Sep/Oct  Nov/Dec Total
1980 33.3% 79.4% 20.0% 100.0% 56.0% 52.9% 96.3% 83.3% 72.0%
1981 93.6% 100.0% 85.7% 100.0% 91.3% 100.0% .9993
1982 100.0% 91.4% 0.0% 100.0% 92.9% 76.9% 92.9% 87.5% 90.3%
1983 85.7% 82.7% 100.0% 100.0% 87.1% 72.7% 0200. 83.3%
1984 100.0% 80.0% 81.5% 100.0% 88.9% 71.4% 96.7% 64.3% 80.0% 84.5%
1985 100.0% 85.6% 93.9% 85.7% 57.1% 100.0% 93.5% 92.5% 100.0% 88.8%
1986 100.0% 96.0% 100.0% 100.0% 100.0% 100.0%  0%0O0. 91.7% 100.0% 98.2%
1987 100.0% 65.3% 75.0% 100.0% 83.3% 66.7% 59.5% 76.3% 58.3% 68.8%
1988 100.0% 77.1% 14.3% 90.0% 70.8% 78.3% 95.5% 9.5% 60.7% 76.2%
1989 85.4% 100.0% 50.0% 72.0% 98.4% 96.7% 82.5% 37.5% 86.0%
1990

1991

1992

1993 100.0% 87.4% 74.2% 95.7% 67.9% 88.6% 83.8% 2.8%9 90.3% 85.9%
1994 100.0% 90.2% 83.0% 96.5% 92.6% 92.5% 88.1% 90.6%
1995 100.0% 93.5% 83.3% 100.0% 95.6% 94.4% 90.3%83.3% 93.5%
1996 85.7% 89.8% 77.1% 100.0% 93.1% 90.9% 87.4% 9.7% 61.5% 88.3%
1997 94.7% 95.7% 98.8% 94.4% 100.0% 98.7% 93.2% .49%96  93.7% 96.8% 96.0%
1998 93.3% 95.5% 90.5% 100.0% 100.0% 100.0% 97.4%94.4% 90.7% 100.0% 95.2%
1999 92.6% 92.1% 79.7% 93.8% 77.8% 98.4% 96.2% 0991. 83.9% 100.0% 90.8%
2000 95.8% 93.0% 66.7% 100.0% 100.0% 96.1% 86.3% 1.199 98.1% 94.7% 93.3%
2001 100.0% 96.9% 98.1% 100.0% 95.5% 97.3% 100.0%97.5% 100.0% 95.2% 98.1%
2002 88.9% 94.7% 100.0% 95.3% 100.0% 95.2% 94.1% 3.19% 97.8% 100.0% 95.4%
2003 100.0% 100.0% 100.0% 100.0% 100.0%
Total 94.5% 90.8% 89.4% 97.6% 81.9% 93.8% 93.5% .395 87.3% 83.3% 91.6%
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Table 20. Summary of RecFIN catch-per-angler da@aegon (continued).

Catch per angler-day for trips catching black restkf

Year Tillamook Lincoln Coos Curry Jan/Feb Mar/Apr  May/Jun  Jul/Aug Sep/Oct  Nov/Dec Total
1980 9.71 5.10 2.50 6.89 7.13 3.59 5.35 5.23
1981 7.36 3.50 6.54 8.11 7.17 5.83 7.18
1982 7.50 6.71 8.52 8.53 3.76 7.08 2.73 6.73
1983 9.33 3.74 5.00 3.50 4.71 4.82 1.33 4.50
1984 8.81 3.07 6.24 8.63 191 2.03 6.25 4.05 122 4.64
1985 9.83 4.55 4.12 5.60 2.40 4.16 6.88 4.14 5.51 5.06
1986 5.82 4.18 7.41 4.00 13.00 2.52 7.14 3.16 378 5.65
1987 9.88 3.61 4.02 6.10 4.21 4.62 4.54 3.03 453 4.10
1988 13.50 4.02 0.50 2.67 4.68 3.13 3.79 4.45 741 4.00
1989 6.54 8.33 8.50 5.07 7.89 8.47 5.25 1.29 36.6
1990

1991

1992

1993 9.31 5.21 5.35 6.77 7.41 6.56 4.82 6.94 1.90 5.46
1994 7.07 4.33 5.41 6.62 5.72 4.59 4.76 4.94
1995 7.64 5.41 5.75 7.98 8.09 6.40 3.74 2.28 46.2
1996 10.11 5.46 7.58 5.28 3.90 6.49 6.35 5.96 528 5.87
1997 7.25 4.92 6.67 6.65 5.20 6.63 6.85 5.40 422 4.80 5.63
1998 5.96 6.16 6.77 7.08 8.25 6.90 6.64 6.68 5.38 6.75 6.41
1999 5.68 5.23 7.25 5.24 5.05 7.52 5.80 5.18 4.46 10.30 5.56
2000 6.99 5.59 4.38 5.67 5.35 6.66 5.42 4,71 6.28 4.38 5.68
2001 6.66 4.42 6.37 6.81 4.83 6.47 6.60 5.47 453 292 5.57
2002 7.09 5.94 7.94 4.20 4.71 7.65 6.57 4.06 5,51 5.11 5.97
2003 6.19 5.10 5.48 6.34 6.08
Total 6.81 5.35 6.45 6.26 5.12 6.43 6.14 5.59 5.00 4.05 5.75
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Table 21. Summary of RecFIN catch-per-angler datal for the CPUE analysis — California.

Number of trips interviewed.

Year DelNorte Humboldt Mendocino Sonoma San Matedanta Cruz Jan/Feb Mar/Apr May/Jun Jul/Aug Sep/Oct Nov/Declotal
1980 2 4 1 1 2 2 6
1981 1 3 1 2 1 4
1982 1 3 1 1 2 4
1983 2 1 5 2 5 1 8
1984 1 3 1 4 3 6 9
1985 2 3 4 23 3 2 4 4 12 9 4 35
1986 5 1 9 14 13 10 4 2 29
1987 6 9 2 9 4 15
1988 1 1 23 1 1 1 4 9 11 26
1989 1 5 15 18 3 21
1990

1991

1992

1993

1994

1995 3 4 9 3 1 19 1 20
1996 8 8 18 26 14 38 1 17 42 50 2 112
1997 14 3 6 2 11 6 4 23
1998 3 1 4 18 6 10 12 10 32
1999 3 12 10 28 25 7 4 10 38 18 1 78
2000 11 30 14 30 14 2 9 55
2001 8 2 8 128 32 1 65 72 34 6 178
2002 6 39 71 56 1 9 114 48 172
2003 8 20 38 92 132 89 6 2 197 112 62 379
2004 6 11 28 72 87 133 53 6 130 148 337
2005 1 26 13 21 82 90 1 86 105 41 233
2006 12 61 35 129 97 14 154 136 30 334
Total 41 147 149 352 793 628 73 10 188 944 717 178 2110
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Table 22. Summary of RecFIN catch-per-angler dafalifornia (continued).

Percentage of trips catching black rockfish.
Year Del Norte Humboldt Mendocino  Sonoma San MatSanta Cruz Jan/Feb Mar/Apr May/Jun Jul/Aug Sep/Oct Nov/Declotal

1980 50.0% 25.0% 0.0% 0.0%  50.0% 50.0% 33.3%
1981 100.0% 33.3% 0.0% 100.0% 0.0% 50.0%
1982 100.0% 33.3% 100.0% 0.0% 50.0% 50.0%
1983 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
1984 0.0% 100.0% 0.0% 25.0% 100.0% 16.7% 44.4%
1985 50.0% 0.0% 25.0% 91.3% 0.0% 0.0% 25.0% 50.0% QPGO. 44.4% 100.0% 65.7%
1986 20.0% 0.0% 11.1% 64.3% 30.8% 70.0%  0.0% 0.0%7.9%
1987 16.7% 44.4% 50.0% 33.3% 25.0% 33.3%
1988 100.0% 0.0% 52.2%  100.0% 100.0% 0.0% 0.0%  77.8%4.5% 53.8%
1989 0.0% 40.0% 0.0% 0.0%  66.7% 9.5%
1990

1991

1992

1993

1994

1995 100.0% 75.0% 100.0% 33.3% 0.0% 84.2% 0.0% 09%O0.
1996 100.0% 87.5% 44.4% 69.2% 21.4% 63.2% 0.0% 58.89#1.8% 68.0% 50.0% 60.7%
1997 100.0% 100.0%  100.0% 100.0% 100.0% 100.0% .02G0 100.0%
1998 66.7% 100.0% 100.0%  27.8% 50.0% 60.0% 58.3% .0980 46.9%
1999 66.7% 50.0% 0.0% 57.1% 96.0% 0.0% 50.0% 40.0% 1981. 83.3% 0.0% 61.5%
2000 90.9% 93.3% 71.4% 90.0% 85.7% 0.0% 100.0% 3%7.
2001 100.0% 0.0% 62.5% 78.1% 40.6% 0.0% 70.8% 77.89%5.9% 83.3% 70.8%
2002 16.7% 64.1% 93.0% 89.3% 0.0% 66.7% 81.6% 89.6% 82.6%
2003 100.0% 75.0% 55.3% 77.2% 53.8% 55.1% 100.0% 200.0/2.6% 48.2% 48.4% 62.0%
2004 66.7% 100.0% 32.1% 58.3% 81.6% 57.9% 28.3% 100.086.9%  71.6% 63.5%
2005 100.0% 88.5% 46.2% 19.0% 56.1% 41.1% 100.0% %0.538.1% 58.5% 50.2%
2006 91.7% 93.4% 57.1% 49.6% 59.8% 92.9% 73.4% .6%6 23.3% 62.9%
Total 90.2% 88.4% 44.3% 62.5% 64.6% 57.6% 30.1% 30.0% .6%88 70.7% 58.3% 49.4% 62.9%
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Table 23. Summary of RecFIN catch-per-angler datalifornia (continued).

Catch per angler-day for trips catching black restkf

Year Del Norte Humboldt Mendocino  Sonoma San Mat8anta Cruz Jan/Feb Mar/Apr May/Jun Jul/Aug Sep/Oct Nov/Declotal
1980 1.00 2.50 2.50 1.00 1.75
1981 4.33 1.00 2.67 2.67
1982 1.00 4.00 1.00 4.00 2.50
1983

1984 12.67 0.50 12.67 0.50 9.63
1985 1.00 1.50 5.13 1.50 1.50 6.42 4.50 2.71 4.80
1986 7.00 2.00 1.67 2.00 2.29 2.18
1987 2.00 5.25 2.00 6.00 3.00 4.60
1988 12.50 3.25 1.00 1.00 3.57 4.42 3.75
1989 3.50 3.50 3.50
1990

1991

1992

1993

1994

1995 10.00 1.33 3.72 2.00 4.34 4.34
1996 13.88 5.24 1.25 2.81 0.61 2.31 11.40 2.87 246 .002 3.90
1997 6.78 4.70 1.77 1.23 8.13 3.35 1.93 5.20
1998 8.00 2.00 3.17 1.60 0.59 5.00 1.11 1.34 2.70
1999 4.50 1.75 4.34 4.47 7.00 2.00 3.91 4.58 4.09
2000 6.00 2.64 5.55 3.73 5.63 2.33 3.94
2001 3.73 3.60 4.17 1.37 4.36 3.59 3.89 1.35 3.83
2002 1.00 3.59 3.73 3.26 2.11 3.51 3.73 3.52
2003 8.00 2.35 3.52 3.37 2.77 1.70 3.83 1.92 3.02 3.002.42 2.95
2004 4.22 6.52 2.67 4.36 3.87 1.94 1.90 8.21 3.51 3.18 3.36
2005 8.00 8.06 2.33 2.00 2.62 2.22 8.00 4.73 276 422 357
2006 6.45 6.71 2.70 1.98 2.29 8.10 4.11 2.33 2.57 3.65
Total 8.27 6.03 2.85 3.89 3.36 2.42 2.39 5.17 511 3.793.05 2.30 3.56
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Table 24. PIT tagging study estimates of blackfish abundance off Newport, OR.

Recovery Year

Tag Year N Tagged 1 2 3 4 5
2002 2312 51 51 41 27 16
2003 2461 41 51 54 52
2004 2527 59 73 60
2005 2622 55 58
2006 2574 89

12496 51 92 151 209 275

Est. fishery landings 63,251 72,178 58,895 66,721 63,586
Landings scanned 50,994 49,982 44,412 56,264 55,117
Sampling

rate 80.6% 69.2% 75.4% 84.3% 86.7%
Year-1 recovery rate 2.21% 1.67% 2.33% 2.10% 3.46%
Observed recovery rate 3.83% 3.23% 2.64%

Exploitation rate 5.53% 4.28% 3.13%

Revised est. abundance 1,305,793 1,375,807 2,130,612

CV (Ni) 19.36% 15.72% 17.65%
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Table 25. Estimates of relative black rockfishitegkarea off Oregon.

Habitat area (kf)

From similar
From all observernumber of location  Linear km of
Spatial Cell Major Port data per spatial cell coastline
A Garibaldi 9.25 5.44 40.13
B Pacific City 5.38 5.04 40.13
C Depoe Bay 18.91 8.16 40.13
D Newport 22.77 8.87 40.13
E Reedsport 0.43 0.43 110.89
F Charleston 20.16 8.92 40.20
G Port Orford 15.12 9.41 44.15
H Gold Beach 6.09 6.09 40.03
I Brookings 15.25 7.14 35.21
Cape Falcon to
ORICA border Al 113.36 59.50 431.00
PMFC Area 2c  Caribaldito 56.31 27.50 163.07
Newport
PIT tag area total Newport 2341 9.36 38.47
PIT tag area as
percent of OR 21% 16% 9%

assessment area.
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Table 26. Final base-run model input variance stdjents from iterative model tuning.

------ Effective N multipliers - - - - - -

Likelihood Component Index extra CV Length comp Age comp Len-at-age
Oregon HKL fishery 0.9098 1.5815

Oregon TWL fishery 5.5968

Oregon REC fishery 0.7116

California HKL fishery 1.6377

California TWL fishery 3.3032

California REC fishery 0.3747

Oregon REC survey 1 0.1661

Oregon REC survey 2

Oregon ORBS survey 1 0.1991 0.7873 0.528 0.6998
Oregon ORBS survey 2 0.0598

Oregon ORBS survey 3

Oregon tag abundance 0.0473

California REC survey 1 0.2461

California REC survey 2 0.1041

California CPFV survey 0.0900 0.9891

Pre-recruit survey 0.3680
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Table 27. Final base-run model profile over uneipd recruitment (RO).

Values marked in bold and highlighted indicatetisimum negative log-likelihood value for the giveaw.

In(RO) = 8.6 8.7 8.8 8.9 9.0 9.1 9.2
Component RO= 5432 6003 6634 7332 8103 8955 9897
Lambda MinLike ~  ----- Change in neg. In(Like) from Minimum Va&u - - - -
Total 1406.7 12.7 6.2 2.1 0.3 0.0 0.9 2.5
Indices -74.4 5.4 2.8 1.0 0.2 0.0 0.2 0.7
OREC-1 1 -18.3 2.7 1.6 0.7 0.2 0.0 0.1 0.3
OREC-2 1 -8.9 1.3 0.8 0.5 0.2 0.1 0.0 0.0
ORBS-1 1 -16.7 2.2 14 0.8 0.4 0.1 0.0 0.0
ORBS-2 1 -9.2 1.6 1.0 0.6 0.3 0.2 0.1 0.0
ORBS-3 1 -5.: 0.0 0.1 0.2 0.3 0.3 0.3 0.3
TAGS 1 -3.3 0.3 0.2 0.1 0.1 0.0 0.0 0.0
CREC-1 1 -3.¢ 0.0 0.1 0.3 0.6 0.9 1.2 14
CREC-2 1 -9.: 0.0 0.5 1.0 1.3 1.6 1.8 1.9
CPFV 1 -3.8 0.2 0.1 0.0 0.0 0.0 0.0 0.0
JuvV 1 0.8 0.3 0.2 0.1 0.1 0.1 0.0 0.0
MnWt 1 -83.0 0.1 0.1 0.1 0.1 0.1 0.0 0.0
Length 1377.3 6.0 4.7 3.4 2.1 11 0.4 0.0
OHKL 1 73.5 3.0 2.6 2.1 15 1.0 0.5 0.0
OTWL 1 64.4 1.6 1.2 0.8 0.5 0.3 0.1 0.0
OREC 1 267.! 0.0 1.2 25 35 4.4 51 5.8
CHKL 1 173.1 1.0 1.0 0.9 0.7 0.4 0.2 0.0
CTWL 1 138.5 0.0 0.2 0.8 14 2.1 2.6 3.0
CREC 1 252.1 3.5 2.6 1.6 0.9 0.3 0.1 0.0
ORBS 1 244.3 0.3 0.1 0.1 0.0 0.0 0.0 0.1
CPRV 1 155.3 5.5 4.6 3.5 25 15 0.7 0.0
Age 163.( 0.0 1.9 4.3 7.0 9.7 12.4 15.0
OHKL 1 48.6 0.0 0.3 0.6 11 1.6 2.1 2.6
ORBS 1 114. 0.0 1.7 3.7 5.9 8.2 10.4 12.4
Len-at-Age 1 314 11.9 10.0 7.8 5.5 3.4 1.6 0.0
Recruits 1 -15.5 4.0 13 0.2 0.0 0.3 0.8 14
ForecastRecr 1 -6 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Spawning-0 3195 3522 3883 4282 4722 5209 5748
Spawning-2006 1434 1789 2250 2801 3434 4147 4940
Depletion 449% 50.8% 57.9% 654% 72.7% 79.6% 85.9%
MSY 719 794 876 967 1068 1180 1303
Tag-Q 27.6% 225% 18.1% 14.7% 12.1% 10.1% 8.5%
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Table 28. Final base-run model profile over spaweeruit steepness (H).

Values marked in bold and highlighted indicatertinsimum negative log-likelihood value for the giviable.

Component H= 0.40 0.50 0.55 0.60 0.65 0.70 0.80
Lambda MinLike ~—  ----- Change in neg. In(Like) from Minimum Va&u - - - -
Total 1406.3 2.4 0.8 0.5 0.3 0.2 0.1 0.0
Indices -74.4 0.3 0.0 0.0 0.0 0.0 0.1 0.1
OREC-1 1 -18.3 0.2 0.0 0.0 0.0 0.0 0.0 0.0
OREC-2 1 -8.9 0.4 0.2 0.1 0.1 0.1 0.0 0.0
ORBS-1 1 -16.6 0.2 0.1 0.0 0.0 0.0 0.0 0.0
ORBS-2 1 9.1 0.5 0.2 0.2 0.1 0.1 0.0 0.0
ORBS-3 1 -5.( 0.0 0.1 0.1 0.1 0.1 0.1 0.1
TAGS 1 -3.3 0.1 0.1 0.0 0.0 0.0 0.0 0.0
CREC-1 1 -3.4 0.0 0.2 0.3 0.4 0.4 0.5 0.6
CREC-2 1 -8.: 0.0 0.3 0.5 0.5 0.6 0.7 0.7
CPFV 1 -3.€ 0.0 0.0 0.0 0.0 0.0 0.0 0.0
JuV 1 0.7 0.2 0.1 0.1 0.1 0.1 0.0 0.0
MnWt 1 -82.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Length 1377.( 0.0 1.1 15 1.8 2.0 2.1 2.4
OHKL 1 74.4 0.0 0.2 0.2 0.3 0.3 0.3 0.3
OTWL 1 64.3 0.0 0.2 0.3 0.4 0.5 0.5 0.6
OREC 1 269. 0.0 1.3 1.8 2.2 2.5 2.8 3.3
CHKL 1 172.7 0.0 0.6 0.7 0.9 1.0 11 1.2
CTWL 1 139.2 3.4 1.9 14 1.0 0.7 0.4 0.0
CREC 1 252.: 0.0 0.1 0.2 0.2 0.2 0.2 0.2
ORBS 1 244, 0.0 0.1 0.2 0.2 0.2 0.2 0.2
CPFV 1 157.0 0.1 0.2 0.1 0.1 0.1 0.1 0.0
Age 171.5 2.4 0.9 0.6 0.4 0.2 0.1 0.0
OHKL 1 50.0 0.6 0.2 0.1 0.1 0.1 0.0 0.0
ORBS 1 121.6 1.8 0.7 0.4 0.3 0.2 0.1 0.0
Len-at-Age 1 33.! 0.0 1.1 14 15 1.6 1.7 1.8
Recruits 1 -16.3 4.0 2.0 14 1.0 0.6 0.4 0.0
ForecastRecr 1 -6 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Spawning-0 5094 4757 4655 4579 4518 4470 4396
Spawning-2006 2700 3004 3125 3227 3312 3384 3499
Depletion 53.0% 63.2% 67.1% 70.5% 73.3% 75.7% 79.6%
MSY 578 898 978 1035 1078 1111 1158
Tag-Q 152% 13.7% 13.2% 12.8% 125% 12.3% 11.9%
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Table 29. Final base-run model parameter values.

Parameter Value Est?
Natural Mortality

Male and female to age-10 0.16 No

Female age 15+ 0.24 No
Growth for females

Length at age-1 11.522 Yes

Length at age-20 51.016 Yes

von Bertalanffy K 0.17074 Yes

CV of length, all ages 0.07 No
Growth for males

Length at age-1, exp. offset from fem 0 No

Length at age-20, exp. offset from fem -0.12832Yes

von Bertalanffy K, exp. offset from fem 0.25892 Yes

CV of length, all ages 0.07 No
Recruitment

Ln(virgin recruitment, RO) 8.9685 Yes

Steepness 0.6 No

Recruitment variability, Sigma-R 0.5 No
Catchability coefficients

Ln(OR tagging study, Tag-Q) -2.0537 Yes
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Table 29. Final base-run model parameter valuastifued).

Selection Curves

Black Rockfish South: Final Version

Parameter Value Est?  Bound? Value Est?  Bound?
Double normal selection curves
Oregon HKL fishery California HKL fishery
Length at peak 40.454 Yes 38.547 Yes
Width of top -3.6261 Yes -6 Yes Low
Ln( ascending width ) 3.6337 Yes 3.9335 Yes
Ln( descending width ) 3.2559 Yes 4.1424 Yes
Initial selection as logistic -6 Yes Low -6 Yes Low
Final selection as logistic -1.8071Yes -1.7015 Yes
Oregon REC fishery California REC fishery
Length at peak 38.469 Yes 32.437 Yes
Width of top -6 Yes Low -5.9908 Yes Low
Ln( ascending width ) 3.8369 Yes 3.6169 Yes
Ln( descending width ) 3.4028 Yes -1.0171 Yes
Initial selection as logistic -6 Yes Low -5.6639 Yes
Final selection as logistic -1.5458Yes 0.5058 Yes
Oregon ORBS survey California CPFV survey
Length at peak 39.936 Yes 30.618 Yes
Width of top -6 Yes Low -6 Yes Low
Ln( ascending width ) 3.7489 Yes 3.0868 Yes
Ln( descending width ) 2.9344 Yes 2.3073 Yes
Initial selection as logistic -6 Yes Low -5.8454 Yes
Final selection as logistic -0.7477Yes -0.9587 Yes
Logistic curves
Oregon and California TWL fisheries
Length for 50% selection 45594 Yes
Width for 95% selection 7.9284 Yes



Table 29. Final base-run model parameter valuastifued).

Recruitment Deviations

Year Value Year Value

1970 0.34653 1990 0.21164
1971 0.17462 1991 0.32010
1972 -0.10649 1992 0.46725
1973 -0.13996 1993 0.24488
1974 0.02668 1994 0.97211
1975 -0.20653 1995 0.57847
1976 0.05747 1996 0.12007
1977 -0.41779 1997 0.20362
1978 -0.26723 1998 0.13304
1979 -0.43430 1999 0.85944
1980 -0.70754 2000 0.40075
1981 -0.29607 2001 0.27490
1982 -0.39544 2002 -0.02050
1983 -0.26560 2003 -0.61986
1984 -0.06498 2004 -0.29549
1985 0.10825 2005 -0.34315
1986 -0.31381 2006 -0.31180

1987 -0.03292
1988 -0.35632
1989 0.09599
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Table 30. Final base-run model time-trajectorigsapulation estimates.

Total Age 2+ Spawning Age-0 Spawning Total Total
Biomass Biomass  Output Recruits Potential  Catch xpldi.

Year (mt) (mt)  (mil. larvae) Depletion (1000s) Ratio (mt) Rate

1915 29344 29100 4578.5  100.0% 7852 100.0% 0.0 0.0%
1916 29344 29100 4578.5  100.0% 7852 99.9% 2.9 0.0%
1917 29341 29097 4578.0  100.0% 7852 99.8% 5.9 0.0%
1918 29336 29091 4577.1  100.0% 7852 99.7% 8.8 0.0%
1919 29328 29083 4575.7 99.9% 7851 99.6% 11.7 0.0%
1920 29317 29073 4573.8 99.9% 7851 99.5% 14.7 0.1%
1921 29305 29061 4571.6 99.8% 7850 99.4% 17.6 0.1%
1922 29291 29047 4568.9 99.8% 7849 99.3% 20.5 0.1%
1923 29276 29032 4565.9 99.7% 7848 99.2% 23.5 0.1%
1924 29259 29015 4562.7 99.7% 7847 99.1% 26.4 0.1%
1925 29241 28997 4559.2 99.6% 7846 99.0% 29.3 0.1%
1926 29222 28978 4555.4 99.5% 7845 98.9% 32.3 0.1%
1927 29202 28958 4551.5 99.4% 7844 98.8% 35.2 0.1%
1928 29181 28937 4547.5 99.3% 7843 98.8% 34.4 0.1%
1929 29163 28919 4543.8 99.2% 7842 97.9% 63.1 0.2%
1930 29119 28875 4536.0 99.1% 7840 97.9% 62.5 0.2%
1931 29079 28835 4528.4 98.9% 7838 98.1% 55.5 0.2%
1932 29052 28808 4521.5 98.8% 7836 98.6% 41.7 0.1%
1933 29041 28797 4517.8 98.7% 7834 98.8% 35.4 0.1%
1934 29039 28795 4515.5 98.6% 7834 98.5% 45.5 0.2%
1935 29027 28784 4513.2 98.6% 7833 98.2% 53.3 0.2%
1936 29009 28766 4510.0 98.5% 7832 98.0% 60.5 0.2%
1937 28985 28742 4506.4 98.4% 7831 98.2% 53.7 0.2%
1938 28971 28727 4503.4 98.4% 7830 98.1% 55.0 0.2%
1939 28957 28713 4500.3 98.3% 7829 97.7% 67.9 0.2%
1940 28932 28688 4495.0 98.2% 7828 97.9% 64.0 0.2%
1941 28913 28670 4491.0 98.1% 7827 98.0% 61.1 0.2%
1942 28899 28656 4488.1 98.0% 7826 98.0% 58.6 0.2%
1943 28890 28646 4485.3 98.0% 7825 94.9% 157.7 0.5%
1944 28789 28546 4464.6 97.5% 7819 92.0% 249.2 0.9%
1945 28627 28384 4416.7 96.5% 7804 86.0% 458.7 1.6%
1946 28309 28067 4321.9 94.4% 7775 87.4% 396.9 1.4%
1947 28085 27843 4257.6 93.0% 7755 90.7% 277.3 1.0%
1948 27991 27750 4232.4 92.4% 7746 93.0% 204.0 0.7%
1949 27971 27730 4230.9 92.4% 7746 93.5% 187.8 0.7%
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Table 30. Final base-run model time-trajectoriegsapulation estimates (continued).

Total Age 2+ Spawning Age-0 Spawning Total Total
Biomass Biomass  Output Recruits Potential  Catch xpldi.

Year (mt) (mt)  (mil. larvae) Depletion (1000s) Ratio (mt) Rate
1950 27963 27722 4234.9 92.5% 7747 92.4% 220.5 0.8%
1951 27922 27681 4232.5 92.4% 7746 91.2% 257.2 0.9%
1952 27848 27607 4221.9 92.2% 7743 92.9% 201.6 0.7%
1953 27825 27584 4225.2 92.3% 7744 92.7% 205.8 0.7%
1954 27798 27557 4224.8 92.3% 7744 91.6% 241.6 0.9%
1955 27735 27494 4217.2 92.1% 7741 91.4% 246.3 0.9%
1956 27671 27430 4207.6 91.9% 7738 93.4% 183.7 0.7%
1957 27669 27428 4210.1 92.0% 7739 92.4% 210.7 0.8%
1958 27640 27399 4206.7 91.9% 7738 89.7% 286.8 1.0%
1959 27539 27298 4190.6 91.5% 7733 90.3% 272.5 1.0%
1960 27457 27217 4176.1 91.2% 7728 90.5% 264.6 1.0%
1961 27391 27151 4162.4 90.9% 7723 93.0% 191.0 0.7%
1962 27400 27159 4164.7 91.0% 7724 92.6% 204.6 0.7%
1963 27395 27155 4164.7 91.0% 7724 90.8% 258.1 0.9%
1964 27343 27103 4153.1 90.7% 7720 92.7% 202.7 0.7%
1965 27349 27109 4153.6 90.7% 7720 89.8% 285.7 1.0%
1966 27276 27036 4140.2 90.4% 7716 90.4% 265.5 1.0%
1967 27225 26985 4134.2 90.3% 7714 89.3% 296.7 1.1%
1968 27143 26903 4124.1 90.1% 7710 89.0% 305.3 1.1%
1969 27059 26820 4110.1 89.8% 7706 86.0% 399.5 1.5%
1970 26926 26654 4078.4 89.1% 9603 83.5% 470.6 1.7%
1971 26707 26434 4035.9 88.1% 8071 86.7% 369.7 1.4%
1972 26699 26481 4008.1 87.5% 6085 83.4% 470.9 1.8%
1973 26621 26435 3966.3 86.6% 5873 82.9% 480.4 1.8%
1974 26479 26279 3932.0 85.9% 6927 79.6% 589.6 2.2%
1975 26085 25894 3888.3 84.9% 5474 82.7% 479.6 1.8%
1976 25760 25562 3876.8 84.7% 7124 77.5% 642.6 2.5%
1977 25087 24910 3847.2 84.0% 4423 77.3% 637.8 2.5%
1978 24466 24316 3808.9 83.2% 5132 76.3% 659.0 2.7%
1979 23668 23521 3737.9 81.6% 4326 67.3% 967.0 4.1%
1980 22540 22424 3584.4 78.3% 3264 68.5% 898.7 4.0%
1981 21446 21317 3419.6 74.7% 4878 56.1% 13449 %6.3
1982 19831 19689 3168.1 69.2% 4344 50.9% 14553 %7.3
1983 18183 18040 2904.9 63.4% 4848 51.5% 13035 %7.2
1984 16739 16572 2676.5 58.5% 5806 49.2% 1206.9 %7.2
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Table 30. Final base-run model time-trajectoriegsapulation estimates (continued).

Total Age 2+ Spawning Age-0 Spawning Total Total
Biomass Biomass  Output Recruits Potential  Catch xpldi.

Year (mt) (mt)  (mil. larvae) Depletion (1000s) Ratio (mt) Rate
1985 15526 15329 2469.2 53.9% 6759 48.5% 11348 %7.3
1986 14537 14368 2253.9 49.2% 4320 58.2% 767.4 5.3%
1987 14181 14025 2108.9 46.1% 5610 65.1% 591.4 4.2%
1988 14038 13890 2000.2 43.7% 3994 63.7% 616.8 4.4%
1989 14037 13876 1916.1 41.9% 6193 56.3% 798.8 5.7%
1990 13804 13600 1843.6 40.3% 6865 53.2% 882.1 6.4%
1991 13610 13385 1793.6 39.2% 7582 50.1% 962.5 7.1%
1992 13474 13220 17441 38.1% 8700 40.0% 1269.3 %9.4
1993 13206 12966 1652.9 36.1% 6836 51.3% 868.9 6.6%
1994 13709 13375 1627.9 35.6% 14068 52.7% 8429 %6.1
1995 14234 13873 1614.2 35.3% 9461 54.1% 847.3 6.0%
1996 15215 14978 1632.7 35.7% 6007 55.9% 850.5 5.6%
1997 16302 16105 1684.3 36.8% 6603 59.5% 814.3 5.0%
1998 17373 17174 1778.8 38.8% 6270 64.7% 754.7 4.3%
1999 18447 18133 1923.6 42.0% 13305 69.3% 703.2 %3.8
2000 19202 18866 2126.8 46.5% 8678 73.0% 655.4 3.4%
2001 20203 19946 2375.1 51.9% 7900 66.5% 876.0 4.3%
2002 20844 20630 2580.9 56.4% 6013 72.9% 689.1 3.3%
2003 21618 21475 2759.6 60.3% 3359 61.9% 1060.9 %4.9
2004 21788 21662 2844.9 62.1% 4681 74.1% 686.5 3.2%
2005 21918 21775 2970.5 64.9% 4510 73.7% 717.7 3.3%
2006 21699 21555 3100.3 67.7% 4700 76.5% 627.2 2.9%
2007 21300 21109 3226.5 70.5% 7339 74.1% na na
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Table 31. Final base-run model estimates of nusaerge by sex.

Females (1000s)

Age 1915 1916 1917 1918 1919 1920 1921 1922 1923 1924 1925 1926 1927 1928 1929 1930 1931
0 3926 3926 3926 3926 3926 3925 3925 3925 3924 3924 3923 3923 3922 3922 3921 3920 3919
1 3346 3346 3346 3345 3345 3345 3345 3345 3344 3344 3344 3343 3343 3342 3342 3341 3340
2 2851 2851 2851 2851 2851 2851 2851 2850 2850 2850 2850 2849 2849 2848 2848 2848 2847
3 2429 2429 2429 2429 2429 2429 2429 2429 2429 2429 2428 2428 2428 2428 2427 2427 2427
4 2070 2070 2070 2070 2070 2070 2070 2070 2070 2070 2069 2069 2069 2069 2068 2068 2068
5 1764 1764 1764 1764 1764 1764 1764 1764 1763 1763 1763 1763 1763 1762 1762 1761 1761
6 1503 1503 1503 1503 1503 1502 1502 1502 1502 1502 1501 1501 1501 1500 1500 1499 1498
7 1281 1281 1281 1281 1280 1280 1280 1279 1279 1278 1278 1278 1277 1277 1277 1275 1274
8 1092 1092 1091 1091 1091 1090 1090 1089 1089 1088 1088 1088 1087 1086 1086 1084 1083
9 930 930 930 930 929 929 928 928 927 927 926 926 925 925 924 923 921
10 793 793 793 792 792 792 791 791 790 789 789 788 788 787 787 785 784
11 675 675 675 675 675 675 674 674 673 673 672 671 671 670 670 669 667
12 566 566 566 566 566 566 565 565 564 564 563 563 562 562 561 560 559
13 467 467 467 467 467 467 467 466 466 465 465 465 464 464 463 462 461
14 380 380 380 380 379 379 379 379 379 378 378 377 377 377 376 375 375
15 303 303 303 303 303 303 303 303 303 302 302 302 301 301 301 300 300
16 239 239 239 239 239 239 238 238 238 238 238 237 237 237 237 236 236
17 188 188 188 188 188 188 188 187 187 187 187 187 187 186 186 186 185
18 148 148 148 148 148 148 148 147 147 147 147 147 147 147 146 146 146
19 116 116 116 116 116 116 116 116 116 116 116 116 116 115 115 115 115
20 91 91 91 91 91 91 91 91 91 91 91 91 91 91 91 91 90
21 72 72 72 72 72 72 72 72 72 72 72 72 72 71 71 71 71
22 57 57 57 57 57 57 57 56 56 56 56 56 56 56 56 56 56
23 44 44 44 44 44 A4 A4 A4 A4 A4 A4 A4 A4 A4 A4 44 44
24 35 3 3 3 3 3 35 35 35 35 35 35 35 35 35 35 35
25 28 28 28 28 28 28 28 27 27 27 27 27 27 27 271 21 27
26 22 22 22 22 22 22 22 22 22 22 22 22 22 22 22 22 21
27 i7 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17
28 3 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13
29 121 112 112 112 112 11 11 11 11 11 11 11 11 10 10 10 10
30 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8
31 7 7 7 7 7 7 7 7 7 7 7 7 6 6 6 6 6
32 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
33 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
34 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
35 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
36 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
37 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
38 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
39 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
40 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
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Table 31. Final base-run model estimates of nusaernge by sex (continued).

Females (1000s)

Age 1932 1933 1934 1935 1936 1937 1938 1939 1940 1941 1942 1943 1944 1945 1946 1947 1948
0 3918 3917 3917 3917 3916 3916 3915 3915 3914 3913 3913 3912 3909 3902 3888 3877 3873
1 3339 3339 3338 3338 3337 3337 3337 3336 3336 3335 3335 3334 3334 3331 3325 3313 3304
2 2846 2846 2845 2844 2844 2844 2844 2843 2843 2843 2842 2842 2841 2841 2839 2834 2823
3 2426 2426 2425 2424 2424 2424 2423 2423 2423 2423 2422 2422 2421 2421 2421 2419 2414
4 2068 2067 2067 2066 2066 2065 2065 2065 2065 2064 2064 2064 2063 2063 2063 2062 2060
5 1761 1761 1761 1760 1759 1759 1759 1759 1758 1758 1758 1758 1757 1757 1757 1755 1754
6 1498 1499 1500 1499 1498 1497 1497 1497 1496 1496 1496 1496 1494 1494 1494 1492 1491
7 1274 1275 1276 1276 1275 1273 1273 1273 1272 1272 1272 1273 1269 1268 1267 1266 1266
8 1083 1084 1085 1085 1085 1083 1082 1082 1082 1081 1081 1081 1078 1076 1072 1071 1072
9 921 921 922 923 923 922 921 920 919 919 919 919 915 911 905 903 905
10 783 783 784 784 785 784 783 783 782 781 781 781 777 772 763 760 761
11 666 666 666 667 667 667 667 666 665 664 664 664 661 655 644 638 639
12 558 558 558 558 558 558 558 558 557 556 556 555 553 547 535 528 527
13 461 460 460 459 459 459 459 459 459 458 458 457 455 450 438 431 429
14 374 374 373 373 372 372 372 372 372 372 371 371 369 364 354 347 344
15 299 298 298 298 297 297 297 297 297 297 297 296 295 290 281 275 272
16 235 235 234 234 234 233 233 233 233 233 233 233 231 228 220 215 212
17 185 185 184 184 184 184 183 183 183 183 183 183 182 179 173 168 166
18 146 145 145 145 145 144 144 144 144 144 144 143 143 140 136 132 130
19 115 114 114 114 114 114 113 113 113 113 113 113 112 110 106 103 101
20 90 90 90 90 89 89 89 89 89 89 89 88 88 87 83 81 80
21 71 71 71 71 70 70 70 70 70 70 70 69 69 68 65 64 62
22 56 56 56 56 55 55 55 55 55 55 55 55 54 53 51 50 49
23 44 44 44 44 44 44 43 43 43 43 43 43 43 42 40 39 38
24 35 35 34 34 34 34 34 34 34 34 34 34 34 33 32 31 30
25 27 27 27 27 27 27 27 27 27 27 27 27 26 26 25 24 24
26 21 21 21 21 21 21 21 21 21 21 21 21 21 20 20 19 19
27 i7 17 17 17 17 17 17 17 17 17 16 16 16 16 15 15 15
28 3 13 13 13 13 13 13 13 13 13 13 13 13 13 12 12 11
29 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 9 9
30 8 8 8 8 8 8 8 8 8 8 8 8 8 8 7 7 7
31 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
32 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 4 4
33 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 3
34 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
35 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
36 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
37 2 2 2 2 2 2 2 2 2 2 2 1 1 1 1 1 1
38 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
39 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
40 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
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Table 31. Final base-run model estimates of nusaernge by sex (continued).

Females (1000s)

Age 1949 1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965
0 3873 3874 3873 3872 3872 3872 3871 3869 3870 3869 3866 3864 3862 3862 3862 3860 3860
1 3301 3300 3301 3301 3299 3300 3299 3298 3297 3297 3297 3295 3293 3291 3291 3291 3289
2 2815 2812 2812 2813 2812 2811 2812 2812 2811 2809 2810 2809 2807 2806 2804 2804 2804
3 2405 2399 2396 2396 2397 2396 2395 2396 2395 2395 2393 2394 2393 2392 2390 2389 2389
4 2056 2048 2042 2040 2039 2039 2039 2037 2038 2037 2033 2033 2034 2035 2034 2032 2032
5 1753 1749 1741 1735 1732 1732 1731 1729 1729 1728 1721 1720 1721 1725 1725 1723 1724
6 1491 1489 1484 1477 1472 1470 1467 1466 1466 1464 1458 1454 1454 1458 1460 1460 1460
7 1266 1265 1263 1258 1252 1248 1244 1242 1242 1242 1237 1232 1230 1232 1234 1235 1236
8 1073 1073 1072 1068 1065 1060 1055 1052 1052 1052 1049 1045 1042 1041 1042 1043 1046
9 907 909 908 905 904 902 896 892 891 890 888 885 882 881 881 880 883
10 765 767 767 766 765 764 761 756 754 753 751 749 747 746 745 743 744
11 643 646 647 646 647 646 644 641 639 637 634 632 631 631 630 628 627
12 530 534 536 536 537 537 536 534 533 531 528 525 524 524 524 522 522
13 430 433 435 436 438 438 438 437 437 436 432 430 428 428 429 427 427
14 344 346 347 348 350 351 351 351 351 351 349 346 344 344 345 344 343
15 271 272 273 273 275 277 277 277 278 278 276 275 273 273 273 272 272
16 211 211 211 211 212 214 215 215 216 216 215 214 213 213 212 211 211
17 165 164 164 163 164 165 166 167 167 168 167 167 166 166 166 165 164
18 128 128 127 126 127 127 128 129 130 130 130 130 129 129 129 128 128
19 100 100 99 98 98 98 99 99 100 101 101 101 100 101 101 100 100
20 79 78 77 77 716 76 76 77 77 78 78 78 78 78 78 78 78
21 62 61 60 60 60 59 59 59 60 60 60 60 60 61 61 61 61
22 48 48 A7 AT 46 46 46 46 46 46 46 A7 AT AT AT AT A7
23 38 38 37 37 36 36 36 36 36 36 36 36 36 36 37 37 37
24 30 29 29 29 28 28 28 28 28 28 28 28 28 28 28 28 28
25 23 23 23 22 22 22 22 22 22 22 21 21 21 22 22 22 22
26 18 18 18 18 17 17 17 17 17 17 17 17 17 17 17 17 17
27 14 14 14 14 14 14 13 13 13 13 13 13 13 13 13 13 13
28 121 112 112 112 112 11 11 10 10 10 10 10 10 10 10 10 10
29 9 9 9 8 8 8 8 8 8 8 8 8 8 8 8 8 8
30 7 7 7 7 7 7 6 6 6 6 6 6 6 6 6 6 6
31 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
32 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
34 3 3 3 3 3 2 2 2 2 2 2 2 2 2 2 2 2
35 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
36 2 2 2 2 2 2 2 1 1 1 1 1 1 1 1 1 1
37 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
38 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
39 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
40 3 3 3 3 3 3 3 3 3 3 3 3 2 2 2 2 2
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Table 31. Final base-run model estimates of nusaernge by sex (continued).

Females (1000s)

Age 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982
0 3858 3857 3855 3853 4801 4035 3043 2937 3463 2737 3562 2211 2566 2163 1632 2439 2172
1 3289 3288 3287 3285 3283 4092 3439 2593 2502 2951 2332 3035 1884 2186 1843 1391 2078
2 2803 2803 2801 2801 2799 2797 3486 2930 2209 2132 2515 1987 2586 1606 1863 1570 1185
3 2389 2388 2388 2386 2386 2384 2383 2970 2495 1881 1816 2141 1692 2202 1367 1586 1337
4 2030 2029 2027 2027 2025 2021 2023 2020 2514 2110 1592 1534 1810 1431 1860 1156 1335
5 1720 1717 1713 1712 1710 1701 1705 1702 1695 2103 1768 1327 1280 1511 1189 1552 952
6 1457 1452 1446 1444 1439 1432 1433 1431 1424 1412 1757 1467 1101 1062 1242 983 1259
7 1233 1230 1223 1219 1213 1206 1206 1202 1198 1187 1181 1459 1217 912 868 1021 791
8 1044 1041 1036 1031 1023 1016 1015 1012 1007 999 994 981 1209 1007 743 711 816
9 882 880 877 873 864 856 854 850 847 839 836 825 813 1000 818 606 565
10 744 744 741 738 731 723 719 714 711 704 701 693 683 672 812 666 481
11 626 627 626 624 618 611 606 600 596 591 588 581 574 565 546 660 526
12 519 519 519 518 514 508 503 497 493 487 485 480 474 467 451 435 512
13 425 424 423 423 420 415 411 406 401 396 394 389 385 379 367 354 332
14 342 341 340 339 337 334 331 326 322 317 315 311 307 303 294 283 265
15 271 270 269 268 266 264 262 258 255 251 248 244 241 238 231 223 208
16 211 210 210 209 207 205 203 201 198 195 193 189 187 184 179 172 161
17 164 164 163 163 161 159 158 156 154 151 150 147 145 143 138 133 124
18 127 127 127 127 125 124 122 121 119 118 116 114 113 111 107 103 96
19 99 99 99 99 98 96 95 94 93 91 90 89 87 86 83 79 74
20 77 77 77 77 76 75 74 73 72 71 70 69 68 67 64 62 57
21 60 60 60 60 59 58 58 57 56 55 54 54 53 52 50 48 44
22 47 A7 A7 46 46 45 45 44 A4 A3 42 42 41 40 39 37 34
23 37 36 36 36 36 35 35 34 34 33 33 32 32 31 30 29 27
24 28 28 28 28 28 27 27 27 26 26 26 25 25 24 23 22 21
25 22 22 22 22 22 21 21 21 21 20 20 20 19 19 18 17 16
26 17 17 17 17 17 17 16 16 16 16 15 15 15 15 14 13 13
27 13 13 13 13 13 13 13 13 12 12 12 12 12 11 11 10 10
28 10 10 10 10 10 10 10 10 10 9 9 9 9 9 9 8 8
29 8 8 8 8 8 8 8 8 8 7 7 7 7 7 7 6 6
30 6 6 6 6 6 6 6 6 6 6 6 6 5 5 5 5 5
31 5 5 5 5 5 5 5 5 5 4 4 4 4 4 4 4 4
32 4 4 4 4 4 4 4 4 4 3 3 3 3 3 3 3 3
33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 2 2 2
34 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
35 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 1 1
36 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
37 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
38 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
39 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0
40 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
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Table 31. Final base-run model estimates of nusaernge by sex (continued).

Females (1000s)

Age 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
0 2424 2903 3380 2160 2805 1997 3097 3433 3791 4350 3418 7034 4731 3003 3302 3135 6653
1 1851 2065 2474 2880 1841 2390 1702 2639 2925 3230 3707 2912 5994 4031 2559 2813 2672
2 1771 1577 1759 2107 2453 1568 2036 1450 2248 2492 2751 3158 2481 5106 3434 2180 2397
3 1008 1507 1342 1497 1793 2089 1335 1734 1234 1913 2120 2342 2688 2112 4348 2925 1857
4 1123 851 1265 1123 1257 1513 1763 1125 1459 1039 1607 1782 1971 2267 1785 3682 2478
5 1093 927 692 1025 920 1042 1253 1450 923 1198 844 1311 1461 1622 1875 1485 3074
6 763 876 730 545 823 751 849 1006 1156 736 934 668 1046 1167 1304 1520 1214
7 997 599 678 567 434 666 606 670 786 901 555 725 523 818 918 1035 1221
8 621 774 460 524 449 349 535 475 519 605 667 428 564 406 637 721 824
9 639 481 596 356 414 362 280 420 368 399 446 516 332 438 316 501 575
10 442 496 373 462 283 334 291 221 328 284 296 348 403 260 344 250 401
11 375 344 388 291 369 229 270 231 174 255 214 233 274 318 206 274 202
12 404 289 267 299 230 295 182 212 181 134 191 167 182 214 250 163 219
13 386 308 222 204 234 181 232 142 165 138 100 147 129 141 167 196 129
14 246 290 234 167 157 182 141 178 109 125 102 77 112 99 109 129 153
15 193 183 218 174 128 120 139 107 135 82 91 77 58 85 75 83 100
16 150 141 135 160 131 96 91 104 80 100 59 68 57 43 64 57 63
17 115 110 105 99 120 99 73 68 78 59 73 44 51 43 33 49 43
18 89 85 82 77 75 91 74 55 51 58 43 55 33 38 33 25 37
19 69 65 63 60 58 57 69 56 41 38 42 32 41 25 29 25 19
20 53 51 49 47 45 44 43 52 42 31 28 32 24 31 19 22 19
21 41 39 38 36 35 34 33 32 39 32 22 21 24 18 23 14 17
22 32 30 29 28 27 27 26 25 24 29 23 17 16 18 14 18 11
23 25 23 23 22 21 21 20 20 19 18 21 17 13 12 14 11 14
24 199 18 17 17 16 16 16 15 15 14 13 16 13 10 9 10 8
25 15 14 14 13 13 12 12 12 11 11 10 10 12 10 7 7 8
26 12 11 11 10 10 10 9 9 9 9 8 8 8 9 8 6 5
27 9 9 8 8 8 7 7 7 7 7 6 6 6 6 7 6 4
28 7 7 6 6 6 6 6 5 5 5 5 5 5 4 4 5 4
29 5 5 5 5 5 4 4 4 4 4 4 4 4 3 3 3 4
30 4 4 4 4 4 3 3 3 3 3 3 3 3 3 3 3 3
31 3 3 3 3 3 3 3 3 2 2 2 2 2 2 2 2 2
32 3 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
33 2 2 2 2 2 2 2 2 2 1 1 1 1 1 1 1 1
34 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
35 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
36 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
37 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0
38 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
39 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
40 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
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Table 31. Final base-run model estimates of nusaernge by sex (continued).

Females (1000s)

Age 2000 2001 2002 2003 2004 2005 2006 2007
0 4339 3950 3007 1680 2341 2255 2350 3670
1 5669 3697 3366 2562 1431 1995 1921 2002
2 2276 4830 3150 2868 2182 1219 1699 1637
3 2041 1939 4113 2683 2441 1859 1039 1447
4 1573 1731 1638 3485 2255 2071 1575 880
5 2071 1318 1438 1371 2859 1892 1732 1319
6 2526 1710 1076 1187 1106 2365 1561 1435
7 985 2063 1380 879 950 905 1934 1284
8 985 801 1658 1123 702 774 738 1587
9 665 801 644 1350 899 572 631 606
10 466 543 647 526 1084 735 469 520
11 327 382 441 531 425 891 604 387
12 162 265 307 357 423 345 723 493
13 174 130 210 245 282 340 276 582
14 101 138 102 166 191 223 269 219
15 119 79 106 79 127 149 174 210
16 76 91 60 82 60 98 115 134
17 48 59 70 46 62 46 75 88
18 33 37 45 53 35 48 36 58
19 29 26 29 35 41 27 37 28
20 15 22 20 22 26 31 21 28
21 15 11 17 15 17 20 24 16
22 13 11 9 13 11 13 16 19
23 8§ 10 9 7 10 9 10 12
24 10 7 8 7 5 8 7 8
25 6 8 5 6 5 4 6 5
26 6 5 6 4 4 4 3 5
27 4 5 4 5 3 3 3 2
28 3 3 4 3 4 2 3 2
29 3 3 2 3 2 3 2 2
30 3 3 2 2 2 2 2 1
31 2 2 2 2 1 2 1 2
32 2 2 2 2 1 1 1 1
33 1 1 1 1 1 1 1 1
34 1 1 1 1 1 1 1 1
35 1 1 1 1 1 1 1 1
36 1 1 1 1 1 1 1 1
37 0 0 0 0 0 0 0 1
38 0 0 0 0 0 0 0 0
39 0 0 0 0 0 0 0 0
40 1 1 1 1 1 1 1 1
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Table 31. Final base-run model estimates of nusaernge by sex (continued).

Males (1000s)

Age 1915 1916 1917 1918 1919 1920 1921 1922 1923 1924 1925 1926 1927 1928 1929 1930 1931
0 3926 3926 3926 3926 3926 3925 3925 3925 3924 3924 3923 3923 3922 3922 3921 3920 3919
1 3346 3346 3346 3345 3345 3345 3345 3345 3344 3344 3344 3343 3343 3342 3342 3341 3340
2 2851 2851 2851 2851 2851 2851 2851 2850 2850 2850 2850 2849 2849 2848 2848 2848 2847
3 2429 2429 2429 2429 2429 2429 2429 2429 2429 2429 2428 2428 2428 2428 2427 2427 2427
4 2070 2070 2070 2070 2070 2070 2070 2070 2070 2070 2069 2069 2069 2069 2068 2068 2068
5 1764 1764 1764 1764 1764 1764 1764 1764 1763 1763 1763 1763 1763 1762 1762 1761 1761
6 1503 1503 1503 1503 1503 1503 1502 1502 1502 1502 1501 1501 1501 1500 1500 1499 1498
7 1281 1281 1281 1281 1280 1280 1280 1279 1279 1279 1278 1278 1278 1277 1277 1275 1274
8 1092 1092 1091 1091 1091 1090 1090 1090 1089 1089 1088 1088 1087 1087 1087 1085 1084
9 930 930 930 930 929 929 929 928 928 927 927 926 926 925 925 923 922
10 793 793 793 792 792 792 791 791 790 789 789 788 788 787 787 785 784
11 675 675 675 675 675 674 674 674 673 672 672 671 671 670 670 668 667
12 576 576 576 575 575 575 574 574 573 573 572 572 571 571 570 569 568
13 490 490 490 490 490 490 489 489 489 488 488 487 486 486 485 484 483
14 418 418 418 418 418 417 417 417 416 416 415 415 414 414 413 413 412
15 356 356 356 356 356 356 355 355 355 354 354 354 353 353 352 351 351
16 303 303 303 303 303 303 303 303 302 302 302 301 301 300 300 299 299
17 259 259 259 259 258 258 258 258 258 257 257 257 256 256 256 255 254
18 220 220 220 220 220 220 220 220 220 219 219 219 218 218 218 217 217
19 188 188 188 188 188 188 187 187 187 187 187 186 186 186 186 185 185
20 160 160 160 160 160 160 160 160 159 159 159 159 159 158 158 158 157
21 136 136 136 136 136 136 136 136 136 136 136 135 135 135 135 134 134
22 116 116 116 116 116 116 116 116 116 116 116 115 115 115 115 115 114
23 99 99 99 99 99 99 99 99 99 99 98 98 98 98 98 98 97
24 84 84 84 84 84 84 84 84 8 8 8 84 84 84 83 83 83
25 72 72 72 72 72 72 72 72 72 72 72 71 71 71 71 71 71
26 61 61 61 61 61 61 61 61 61 61 61 61 61 61 61 60 60
27 52 52 52 52 52 52 52 52 52 52 52 52 52 52 52 52 51
28 44 44 44 44 44 44 A4 A4 A4 A4 A4 A4 A4 A4 44 44 44
29 38 38 38 38 38 38 38 38 38 38 38 38 38 38 38 37 37
30 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 3
31 28 28 28 28 28 28 27 27 27 27 27 27 271 271 271 21 27
32 23 23 23 23 23 23 23 23 23 23 23 23 23 23 23 23 23
33 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
34 i7 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17
35 15 15 15 15 15 15 14 14 14 14 14 14 14 14 14 14 14
36 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
37 121 112 112 112 112 11 11 11 11 10 10 10 10 10 10 10 10
38 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
39 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8
40 44 44 44 A4 A4 A4 A4 A4 A4 A4 A4 A4 A4 A4 A4 44 43
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Table 31. Final base-run model estimates of nusaernge by sex (continued).

Males (1000s)

Age 1932 1933 1934 1935 1936 1937 1938 1939 1940 1941 1942 1943 1944 1945 1946 1947 1948
0 3918 3917 3917 3917 3916 3916 3915 3915 3914 3913 3913 3912 3909 3902 3888 3877 3873
1 3339 3339 3338 3338 3337 3337 3337 3336 3336 3335 3335 3334 3334 3331 3325 3313 3304
2 2846 2846 2845 2844 2844 2844 2844 2843 2843 2843 2842 2842 2841 2841 2839 2834 2823
3 2426 2426 2425 2424 2424 2424 2423 2423 2423 2423 2422 2422 2421 2421 2421 2419 2414
4 2067 2067 2067 2066 2065 2065 2065 2065 2065 2064 2064 2064 2063 2063 2063 2062 2060
5 1761 1761 1761 1760 1760 1759 1759 1759 1758 1758 1758 1758 1757 1757 1757 1756 1755
6 1499 1499 1500 1499 1498 1497 1497 1497 1497 1496 1496 1497 1495 1495 1494 1493 1492
7 1275 1275 1277 1276 1275 1274 1273 1273 1273 1273 1273 1273 1270 1270 1269 1268 1267
8 1084 1084 1086 1086 1085 1084 1083 1083 1082 1082 1082 1082 1079 1078 1076 1075 1075
9 921 922 923 923 923 922 921 921 920 920 920 920 917 915 911 910 910
10 784 784 784 785 785 784 784 783 782 782 782 782 779 776 772 769 770
11 667 666 667 667 667 667 667 666 666 665 665 664 662 659 653 650 650
12 567 567 567 567 567 567 567 567 566 566 565 565 562 559 553 549 548
13 483 482 482 482 482 482 482 482 482 481 481 480 478 475 469 464 463
14 411 411 411 410 410 410 410 410 410 409 409 408 406 403 397 393 391
15 350 350 349 349 349 348 348 348 348 348 348 347 346 343 337 333 331
16 298 298 297 297 297 296 296 296 296 296 296 296 294 291 286 282 280
17 254 253 253 253 253 252 252 252 252 251 251 251 250 248 243 239 237
18 216 216 216 215 215 215 214 214 214 214 214 214 213 211 206 203 201
19 184 184 184 183 183 183 183 182 182 182 182 182 181 179 175 173 171
20 157 157 156 156 156 156 155 155 155 155 155 154 154 152 149 147 145
21 134 134 133 133 133 133 132 132 132 132 131 131 131 129 127 125 123
22 114 114 114 113 113 113 113 113 112 112 112 112 111 110 108 106 105
23 97 97 97 97 96 96 96 96 96 95 95 95 95 94 92 90 89
24 83 83 83 82 82 82 8 8 8 8 8 81 80 80 78 76 76
25 71 70 70 70 70 70 70 70 69 69 69 69 68 68 66 65 64
26 60 60 60 60 60 60 59 59 59 59 59 59 58 58 56 55 55
27 51 51 51 51 51 51 51 50 50 50 50 50 50 49 48 47 46
28 44 44 44 43 43 43 43 43 43 43 43 43 42 42 41 40 39
29 37 37 37 37 37 37 37 37 37 36 36 36 36 36 35 34 34
30 32 32 32 32 3 31 31 31 31 31 31 31 31 30 30 29 29
31 27 27 27 27 27 27 27 27 27 26 26 26 26 26 25 25 24
32 23 23 23 23 23 23 23 23 23 23 22 22 22 22 21 21 21
33 20 20 20 20 19 19 19 19 19 19 19 19 19 19 18 18 18
34 17 17 17 17 17 17 17 16 16 16 16 16 16 16 16 15 15
35 14 14 14 14 14 14 14 14 14 14 14 14 14 14 13 13 13
36 12 12 12 12 12 12 12 12 12 12 12 12 12 12 11 11 11
37 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 9 9
38 9 9 9 9 9 9 9 9 9 9 9 9 9 8 8 8 8
39 8 8 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7
40 43 43 43 43 43 43 43 43 43 42 42 42 42 41 40 40 39
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Table 31. Final base-run model estimates of nusaernge by sex (continued).

Males (1000s)

Age 1949 1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965
0 3873 3874 3873 3872 3872 3872 3871 3869 3870 3869 3866 3864 3862 3862 3862 3860 3860
1 3301 3300 3301 3301 3299 3300 3299 3298 3297 3297 3297 3295 3293 3291 3291 3291 3289
2 2815 2812 2812 2813 2812 2811 2812 2812 2811 2809 2810 2809 2807 2806 2804 2804 2804
3 2405 2399 2396 2396 2397 2396 2395 2395 2395 2395 2393 2394 2393 2392 2390 2389 2389
4 2056 2048 2042 2040 2039 2039 2039 2037 2037 2037 2033 2033 2034 2035 2034 2032 2032
5 1753 1749 1741 1735 1733 1732 1731 1730 1729 1728 1722 1720 1721 1725 1726 1723 1724
6 1491 1489 1485 1477 1472 1470 1467 1466 1466 1465 1458 1454 1454 1458 1460 1460 1460
7 1267 1266 1263 1259 1252 1248 1245 1242 1243 1242 1236 1232 1230 1232 1234 1235 1237
8 1075 1075 1073 1070 1067 1062 1057 1053 1053 1053 1049 1045 1042 1042 1043 1044 1046
9 911 912 911 908 906 904 898 894 893 892 889 886 883 882 881 881 884
10 771 772 772 770 769 768 764 759 757 755 753 751 749 748 746 745 746
11 651 653 653 652 651 651 649 645 643 640 638 635 634 634 632 630 630
12 550 551 552 551 551 551 550 548 546 544 540 538 536 536 536 534 533
13 464 465 466 466 466 466 465 464 463 462 458 456 454 454 453 452 451
14 391 392 393 393 394 394 393 392 392 392 389 386 384 384 383 382 382
15 330 331 331 331 332 333 332 332 332 332 330 328 326 325 324 323 323
16 279 279 279 279 280 280 280 280 281 280 279 278 277 275 275 273 273
17 236 236 236 235 236 236 236 236 237 237 236 235 234 234 233 231 231
18 200 200 199 198 199 199 199 199 200 200 200 199 198 198 198 196 195
19 170 169 168 168 168 168 168 168 168 169 169 168 168 168 167 166 166
20 144 143 143 142 142 141 141 141 142 142 142 142 142 142 142 141 141
21 122 122 121 120 120 120 119 119 119 120 120 120 120 120 120 119 119
22 104 103 103 102 101 101 101 100 101 101 101 101 101 101 101 101 101
23 88 88 87 86 86 8 8 8 8 8 8 8 8 8 85 85 85
24 75 75 74 73 73 73 72 72 72 72 72 71 72 72 72 72 72
25 64 63 63 62 62 62 61 61 61 61 60 60 60 60 61 61 61
26 54 54 53 53 53 52 52 52 51 51 51 51 51 51 51 51 51
27 46 46 45 45 45 44 A4 A4 A4 A3 43 43 43 43 43 43 43
28 39 3 39 38 38 38 37 37 37 37 36 36 36 36 36 36 36
29 33 33 33 32 32 32 32 32 31 31 31 31 3 31 31 3 31
30 28 28 28 28 27 27 27 27 27 26 26 26 26 26 26 26 26
31 24 24 24 23 23 23 23 23 23 22 22 22 22 22 22 22 22
32 21 20 20 20 20 20 19 19 19 19 19 19 19 19 18 18 18
33 17 17 17 17 17 17 17 16 16 16 16 16 16 16 16 16 16
34 15 15 15 14 14 14 14 14 14 14 14 14 13 13 13 13 13
35 13 13 12 12 12 12 12 12 12 12 12 11 11 11 11 11 11
36 11 11 11 10 10 10 10 10 10 10 10 10 10 10 10 9 9
37 9 9 9 9 9 9 9 9 9 8 8 8 8 8 8 8 8
38 8 8 8 8 8 7 7 7 7 7 7 7 7 7 7 7 7
39 7 7 7 6 6 6 6 6 6 6 6 6 6 6 6 6 6
40 39 38 38 37 37 37 36 36 36 35 35 34 34 34 33 33 33
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Table 31. Final base-run model estimates of nusaernge by sex (continued).

Males (1000s)

Age 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982
0 3858 3857 3855 3853 4801 4035 3043 2937 3463 2737 3562 2211 2566 2163 1632 2439 2172
1 3289 3288 3287 3285 3283 4092 3439 2593 2502 2951 2332 3035 1884 2186 1843 1391 2078
2 2803 2803 2801 2800 2799 2797 3486 2930 2209 2132 2515 1987 2586 1606 1863 1570 1185
3 2389 2388 2388 2386 2385 2384 2383 2969 2495 1881 1816 2141 1692 2202 1367 1586 1337
4 2030 2029 2026 2027 2025 2021 2023 2019 2513 2110 1591 1533 1809 1430 1859 1156 1334
5 1720 1717 1713 1712 1710 1702 1705 1702 1695 2103 1769 1328 1280 1511 1190 1553 953
6 1457 1452 1446 1444 1440 1432 1433 1431 1424 1412 1758 1468 1102 1063 1244 985 1262
7 1233 1230 1223 1219 1213 1206 1206 1202 1198 1187 1181 1459 1217 913 870 1025 795
8 1044 1041 1036 1031 1024 1017 1016 1012 1007 999 994 981 1209 1008 745 715 823
9 883 881 877 873 865 858 856 852 848 840 836 825 813 1001 821 611 572
10 746 745 743 739 733 725 722 717 714 707 703 694 684 672 814 671 487
11 629 629 628 625 620 613 609 604 601 594 591 583 575 565 546 664 534
12 531 531 530 529 524 519 515 510 506 500 497 491 483 475 459 446 528
13 449 448 447 446 443 439 436 431 426 421 418 412 406 399 386 374 353
14 380 379 377 376 374 370 368 364 360 355 352 347 342 336 324 314 296
15 322 320 319 317 315 312 311 308 304 300 296 292 287 282 273 264 249
16 272 271 270 268 266 263 262 260 257 253 250 246 242 237 229 222 209
17 230 229 228 227 225 222 221 219 217 214 211 208 204 200 193 186 175
18 194 194 193 192 190 188 186 184 183 180 178 175 172 168 162 157 147
19 164 164 163 162 161 159 157 155 154 152 150 148 145 142 137 132 124
20 139 139 138 137 136 134 133 131 130 128 127 125 123 120 115 111 104
21 118 117 117 116 115 114 113 111 110 108 107 105 103 101 97 94 88
22 100 100 99 98 97 96 95 94 93 91 90 89 87 85 82 79 74
23 85 84 84 83 82 81 8 79 78 77 716 75 73 72 69 67 62
24 72 71 71 71 70 69 68 67 66 65 64 63 62 61 58 56 53
25 61 60 60 60 59 58 58 57 56 55 54 53 52 51 49 47 44
26 51 51 51 51 50 49 49 48 47 47 46 45 44 43 41 40 37
27 43 43 43 43 42 42 41 41 40 39 39 38 37 36 35 34 32
28 3 36 36 36 36 3 35 34 34 33 33 32 32 31 30 28 27
29 31 31 31 30 30 30 30 29 29 28 28 27 27 26 25 24 22
30 26 26 26 26 26 25 25 25 24 24 24 23 23 22 21 20 19
31 22 22 22 22 22 21 21 21 21 20 20 19 19 19 18 17 16
32 18 18 18 18 18 18 18 18 17 17 17 17 16 16 15 15 14
33 15 15 15 15 15 15 15 15 15 14 14 14 14 13 13 12 11
34 13 13 13 13 13 13 13 13 12 12 12 12 12 11 11 10 10
35 11 112 11 11 11 11 11 11 10 10 10 10 10 10 9 9 8
36 9 9 9 9 9 9 9 9 9 9 9 8 8 8 8 7 7
37 8 8 8 8 8 8 8 7 7 7 7 7 7 7 7 6 6
38 7 7 7 7 7 6 6 6 6 6 6 6 6 6 6 5 5
39 6 6 6 6 6 5 5 5 5 5 5 5 5 5 5 5 4
40 33 32 32 32 31 31 30 30 29 29 28 28 27 27 26 25 23

Black Rockfish South: Final Version 91



Table 31. Final base-run model estimates of nusaernge by sex (continued).

Males (1000s)

Age 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
0 2424 2903 3380 2160 2805 1997 3097 3433 3791 4350 3418 7034 4731 3003 3302 3135 6653
1 1851 2065 2474 2880 1841 2390 1702 2639 2925 3230 3707 2912 5994 4031 2559 2813 2672
2 1770 1577 1759 2107 2453 1568 2036 1450 2248 2492 2751 3157 2481 5106 3434 2180 2397
3 1008 1507 1341 1496 1793 2088 1335 1733 1234 1913 2120 2341 2687 2112 4347 2924 1857
4 1122 851 1264 1122 1256 1512 1762 1124 1459 1038 1605 1780 1970 2265 1784 3681 2478
5 1094 928 693 1026 921 1043 1254 1452 924 1200 845 1313 1463 1624 1877 1487 3076
6 766 882 735 549 827 754 852 1011 1164 742 943 673 1053 1175 1313 1530 1220
7 1004 606 687 574 438 671 610 676 796 915 566 737 531 829 931 1050 1236
8 628 785 468 532 455 354 540 480 527 617 685 438 575 413 650 736 840
9 647 488 603 361 421 367 284 424 372 405 457 528 340 446 322 511 587
10 448 501 375 465 286 339 294 223 328 286 299 353 410 264 347 253 406
11 381 347 386 289 368 230 272 231 173 252 211 231 274 319 206 273 201
12 417 295 268 299 229 297 185 214 180 133 186 163 180 214 249 162 218
13 412 324 229 208 237 185 239 146 167 138 99 145 128 141 167 197 130
14 276 320 252 177 165 191 149 188 114 129 103 77 113 100 111 132 158
15 231 215 249 195 141 133 154 118 148 88 96 81 60 89 79 88 106
16 194 180 167 194 156 114 108 122 93 115 66 75 63 47 70 63 71
17 163 151 141 130 155 126 92 85 96 72 86 52 59 50 37 56 50
18 137 127 118 110 104 125 102 73 67 75 54 68 41 47 39 30 45
19 115 107 99 92 88 84 101 81 58 52 56 43 53 32 37 31 24
20 96 90 84 78 74 71 68 80 64 45 39 44 33 42 26 30 25
21 81 75 70 65 62 60 57 54 64 50 34 31 35 27 33 20 24
22 68 63 59 55 52 50 48 46 43 50 38 27 25 28 21 27 17
23 58 53 50 46 44 42 41 39 36 33 37 30 21 19 22 17 22
24 49 45 42 39 37 36 34 32 30 28 25 30 23 17 15 18 14
25 41 38 35 33 31 30 29 27 26 24 21 20 23 19 13 12 14
26 35 32 30 28 26 25 24 23 22 20 18 17 16 19 15 11 10
27 29 27 25 23 22 21 20 19 18 17 15 14 13 13 15 12 9
28 25 23 21 20 19 18 17 16 15 14 13 12 11 11 10 12 10
29 21 19 18 17 16 15 15 14 13 12 11 10 9 9 8 8 10
30 17 16 15 14 13 13 12 12 11 10 9 9 8 8 7 7 6
31 15 14 13 12 11 11 10 10 9 9 8 7 7 6 6 6 5
32 13 12 11 10 9 9 9 8 8 7 6 6 6 5 5 5 5
33 11 10 9 8 8 8 7 7 7 6 5 5 5 4 4 4 4
34 9 8 8 7 7 6 6 6 6 5 5 4 4 4 4 3 3
35 8 7 7 6 6 5 5 5 5 4 4 4 3 3 3 3 3
36 6 6 5 5 5 5 4 4 4 4 3 3 3 3 3 2 2
37 5 5 5 4 4 4 4 4 3 3 3 3 2 2 2 2 2
38 5 4 4 4 3 3 3 3 3 3 2 2 2 2 2 2 2
39 4 4 3 3 3 3 3 3 2 2 2 2 2 2 2 1 1
40 21 20 18 17 16 15 15 14 13 12 11 10 9 9 8 8 8
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Table 31. Final base-run model estimates of nusaernge by sex (continued).

Males (1000s)

Age 2000 2001 2002 2003 2004 2005 2006 2007
0 4339 3950 3007 1680 2341 2255 2350 3670
1 5669 3697 3366 2562 1431 1995 1921 2002
2 2276 4830 3150 2868 2182 1219 1699 1637
3 2041 1939 4112 2683 2440 1859 1038 1447
4 1573 1730 1638 3484 2253 2070 1574 880
5 2072 1318 1439 1372 2863 1892 1733 1320
6 2537 1716 1080 1191 1110 2374 1566 1438
7 995 2080 1391 886 956 911 1948 1291
8 1001 811 1676 1134 709 781 744 1601
9 678 814 652 1364 906 577 636 611
10 473 551 654 530 1090 738 470 522
11 328 385 443 532 424 888 602 386
12 163 267 310 361 427 346 725 495
13 176 133 216 253 290 349 283 597
14 105 144 107 176 203 237 286 233
15 128 86 117 88 142 167 195 235
16 86 105 70 96 71 116 137 161
17 5¢ 71 8 57 77 58 96 113
18 41 47 58 70 46 63 48 79
19 37 34 38 47 56 38 52 39
20 20 30 27 31 38 46 31 43
21 21 16 25 22 25 31 38 26
22 20 17 13 20 18 21 26 32
23 13 16 14 11 16 15 17 21
24 18 11 13 11 9 13 12 14
25 11 14 9 11 9 7 11 10
26 12 9 12 7 9 8 6 9
27 8§ 10 7 10 6 7 6 5
28 7 7 8 6 8 5 6 5
29 8 6 5 6 5 6 4 5
30 8 6 5 5 5 4 5 3
31 5 6 5 4 4 4 3 4
32 4 4 5 4 3 3 4 3
33 4 4 4 4 3 3 2 3
34 3 3 3 3 3 3 2 2
35 3 3 3 2 2 3 2 2
36 2 2 2 2 2 2 2 2
37 2 2 2 2 2 2 2 2
38 2 2 2 1 1 1 1 1
39 1 1 1 1 1 1 1 1
40 7 7 7 7 6 6 6 6
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Table 32. Base-run model estimated standard dengaand coefficients of variation for spawning
output and recruitment.

Spawning Output Recruitment Spawning Output Ravent
Year Std Dev Ccv Std Dev CvVv Year Std Dev Ccv Std Dev Ccv
1915 403.1 8.80% 696.4 8.87% 1970 403.7 9.90% 3963.9 .28%4
1971 403.8 10.01% 3456.5 42.83%
1920 403.1 8.81% 696.4 8.87% 1972 403.8 10.08% 2462.6 0.47%
1973 403.9 10.18% 2227.0 37.92%
1925 403.1 8.84% 696.4 8.88% 1974 403.3 10.26% 2191.0 1.63%
1975 400.6 10.30% 1781.3 32.54%
1930 403.1 8.89% 696.4 8.88% 1976 394.2 10.17% 1541.0 1.63%
1977 385.8 10.03% 1178.4 26.64%
1935 403.1 8.93% 696.4 8.89% 1978 377.2 9.90% 1110.3 .6424
1979 367.1 9.82% 960.8 22.21%
1940 403.1 8.97% 696.4 8.90% 1980 354.4 9.89% 763.6 3923.
1941 403.1 8.98% 696.4 8.90% 1981 340.1 9.94% 764.3 67%.
1942 403.1 8.98% 696.4 8.90% 1982 324.4 10.24% 737.3 .97%
1943 403.1 8.99% 696.4 8.90% 1983 308.4 10.62% 827.9 .08%%
1944 403.2 9.03% 696.5 8.91% 1984 292.8 10.94% 9149 .76%
1945 403.2 9.13% 696.6 8.93% 1985 277.4 11.24% 967.8 .32%4
1946 403.4 9.33% 696.8 8.96% 1986 262.7 11.65% 875.4 .2620
1947 403.4 9.47% 697.0 8.99% 1987 249.1 11.81% 937.8 .72%
1948 403.3 9.53% 697.1 9.00% 1988 237.5 11.88% 743.6 .629%8
1949 403.2 9.53% 697.1 9.00% 1989 228.3 11.92% 833.9 .4698
1950 403.2 9.52% 697.1 9.00% 1990 222.1 12.05% 925.3 .48%8
1951 403.2 9.53% 697.1 9.00% 1991 219.3 12.22% 1041.3 3.73%
1952 403.2 9.55% 697.1 9.00% 1992 219.4 12.58% 1272.9 4.63%
1953 403.2 9.54% 697.1 9.00% 1993 221.9 13.43% 1108.9 6.22%
1954 403.2 9.54% 697.1 9.00% 1994 226.0 13.89% 2031.3 4.44%
1955 403.3 9.56% 697.2 9.01% 1995 232.6 14.41% 1577.2 6.67%
1956 403.3 9.59% 697.2 9.01% 1996 243.0 14.88% 1150.1 9.15%
1957 403.3 9.58% 697.2 9.01% 1997 258.7 15.36% 1194.4 8.09%
1958 403.3 9.59% 697.2 9.01% 1998 280.6 15.78% 1140.7 8.19%
1959 403.4 9.63% 697.3 9.02% 1999 309.3 16.08% 2157.9 6.22%
1960 403.4 9.66% 697.4 9.02% 2000 346.1 16.28% 1567.0 8.06%
1961 403.5 9.69% 697.5 9.03% 2001 389.8 16.41% 1421.6 7.99%
1962 403.5 9.69% 697.5 9.03% 2002 433.4 16.79% 1200.5 9.96%%
1963 403.5 9.69% 697.5 9.03% 2003 471.3 17.08% 829.2 .6924
1964 403.5 9.72% 697.5 9.03% 2004 503.0 17.68% 1493.1 1.90%6
1965 403.5 9.71% 697.5 9.03% 2005 534.2 17.98% 1680.6 7.27%%
1966 403.5 9.75% 697.6 9.04% 2006 567.0 18.29% 1959.8 1.70%0
1967 403.6 9.76% 697.6 9.04% 2007 598.0 18.53% 3756.5 1.18%%
1968 403.6 9.79% 697.7 9.05%
1969 403.7 9.82% 697.8 9.06%
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Table 33. Sensitivity of the preliminary base-rmadel to assumed catch histories.

Treatment= Base H-HKL L-HKL H-TWL L-TWL H-REC L-REC  H-All L-All
Fishery  ----- Level assumed for catch history (High,den, Low) - - - - -
HKL = M H L M M M M H L
TWL = M M M H L M M H L
Component REC = M M M M M H L H L
Lambda
Total 1444.2 14445 1443.9 1448.7 1442.2 1443.9 1444.6 1448.0 1441.9
Indices -72.1 -721  -722 -71.6 -724 -722 -720 -71.7 -72.3
OREC-1 1 -18.0 -18.1 -180 -18.1 -180 -180 -180 -18.1 -17.9
OREC-2 1 -8.6 -8.6 -8.6 -8.7 -8.5 -8.6 -8.6 -8.7 -8.5
ORBS-1 1 -16.4 -16.4 -16.4 -16.4 -165 -16.4 -16.5 -16.3 -16.5
ORBS-2 1 -10.7 -10.6 -10.7 -105 -10.8 -10.7 -10.6 ~-10.5 -10.8
TAGS 1 -4.9 -4.9 -4.9 -4.8 -4.9 -4.9 -4.8 -4.8 -4.9
CREC-1 1 -3.3 -33 -3.3 -3.1 -3.4 -3.3 -3.3 -3.1 -3.4
CREC-2 1 76 -75 -7.6 -7.3 -7.7 -7.6 -7.5 -7.4 -7.7
CPFV 1 -3.8 -3.8 -3.8 -3.8 -3.8 -3.8 -3.8 -3.8 -3.7
JUV 1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1
MnWt 1 -82.8 -82.8 -828 -828 -828 -828 -82.8 -82.8 -82.8
Length 1385.4 1385.6 1385.3 1388.3 1384.1 1385.4 1385.5 1387.9 1383.7
OHKL 1 76.1 76.1 76.1 75.9 76.1 76.1 76.0 76.0 76.0
OTWL 1 63.5 63.5 63.5 64.4 63.0 63.3 63.7 64.2 63.1
OREC 1 273.6 273.7 273.6 276.3 2724 2733 274.1 2756 2725
CHKL 1 1754 1755 1753 1759 1751 1754 1754 1759 175.0
CTWL 1 134.0 134.0 134.1 1321 1352 1342 1339 1324 1353
CREC 1 267.6 267.7 267.5 268.2 267.3 268.0 267.1 268.5 266.7
ORBS 1 2427 242.8 2427 243.3 2425 2427 242.8 243.2 2424
CPFV 1 1525 1525 1525 152.3 1525 1524 1526 152.3 152.6
Age 163.0 163.0 163.0 163.0 163.1 163.0 163.0 163.0 163.2
OHKL 1 494 494 494 494 495 494 494 494 494
ORBS 1 113.6 113.6 113.6 113.7 113.7 113.6 113.6 113.6 113.7
Len-at-Age 1 76.2 76.2 76.2 76.6 75.9 76.1 764 764 76.1
Recruits 1 -156 -155 -156 -149 -158 -156 -156 -150 -15.9
ForecastRecr 1 -99 -99 -9.9 -9.9 -9.9 -9.9 -9.9 -9.9 -9.9
Spawning-0 3724 3748 3701 3970 3614 4281 3169 4546 3034
Spawning-
2006 2318 2343 2295 2574 2211 2637 2002 2909 1870
Depletion 62.3% 62.5% 62.0% 64.8% 61.2% 61.6% 63.2% 64.0% 61.6%
MSY 847 853 842 900 823 972 723 1029 694
Tag-Q 22.0% 21.8% 22.2% 20.0% 23.0% 19.3% 25.5% 17.7% 27.2%
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Table 34. Sensitivity of the preliminary base-madel to the assumed natural mortality formulation.

Values marked in bold and highlighted indicatettinimum negative log-likelihood value for the giviable.

The base-run model has Yng-M equal to 0.16 and\Dlaffset-Females equal to 0.4055.

Old-M-offset-Females

Old-M-offset-Females

Olddffset-Females

Total Indices MnWit
Yng-M 0.3 0.4 0.5 0.3 0.4 0.5 0.3 0.4 0.5
0.12 | 14445 14445 1439.6 -69.0 -69.0 -69.5 -83.1 831 -831
0.14 | 1440.1 1439.:1438.8 -71.3 -71.3 -71.4 -82.9 -829 -829
0.16 | 14442 1444.2 14447 -722  -722 -721 -82.8 -82.8 -82.8
0.18 | 1451.6 1452.1 1453.0 -72.1 -72.0 -71.9 -82.7 -82.7 -82.7
Length Age Len-at-Age
Yng-M 0.3 0.4 0.5 0.3 0.4 0.5 0.3 0.4 0.5
0.12 | 1378.2 1378.:1376.2 1725 1725 168.6 68.6 686 714
0.14 | 1380.8 1380.1 1379.9 166.6 165.2 164.1 72.6 73.9 75.1
0.16 | 13859 13854 1385.4 1640 163.0 162.3 74.9 76.2 77.4
0.18 | 1391.3 1391.0 1391.1 163.2 162.5 161.9 76.2 77.4 78.6
Recruits Virgin SB
Yng-M 0.3 0.4 0.5 0.3 0.4 0.5
0.12 -12.7 -12.7  -14.0 3586.3 35863824.6
0.14 -15.7 -15.9  -16.0 3579.9 3476.03379.2
0.16 -15.7 -15.6  -15.5 3795.8 37283B64.1
0.18 -14.3 -141 -14.0 4418.2 441343108.9
Depletion MSY Tag-Q
Yng-M 0.3 0.4 0.5 0.3 0.4 0.5 0.3 0.4 0.5
0.12 28.2% 28.2% 32.3% 576.0 576.0 607.5 50.6% 50.6%7.2%
0.14 40.6% 43.6% 46.6% 668.5 690.2 711.3 35.3% 33.7982.3%
0.16 58.2% 62.0% 65.7% 813.0 8454 877.0 23.2% 22.19%81.1%
0.18 79.8% 84.1% 88.1% 1074.8 1131.9 1188.3 14.5% 13.7%3.0%
Old-M = Yng-M * exp( Old-M-offset)
Old-M-offset = 0.3 0.4 0.5
exp( Old-M-offset) = 1.35 1.49 1.65
Yng-M 0.12 0.162 0.179 0.198
0.14 0.189 0.209 0.231
0.16 0.216 0.239 0.264
0.18 0.243 0.269 0.297
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Table 35. Sensitivity of the final base-run moethe mean length-at-age data.

Base-Run Model Reduced Len-at-age
Component Lambda Neg. log-Like Lambda Neg. log-Like
Total 1406.6 1346.1
Indices -74.4 -72.3
OREC-1 1 -18.3 1 -17.6
OREC-2 1 -8.8 1 -8.4
ORBS-1 1 -16.5 1 -15.7
ORBS-2 1 -9.0 1 -8.8
ORBS-3 1 -4.9 1 -4.8
TAGS 1 -3.3 1 -3.3
CREC-1 1 -3.0 1 -3.4
CREC-2 1 -7.6 1 -7.5
CPFV 1 -3.8 1 -3.7
JUuV 1 0.8 1 1.1
MnWt 1 -82.9 1 -82.2
Length 1378.7 1366.1
OHKL 1 74.6 1 72.8
OTWL 1 64.7 1 63.3
OREC 1 271.6 1 265.7
CHKL 1 173.6 1 176.0
CTWL 1 140.2 1 142.2
CREC 1 252.5 1 254.0
ORBS 1 244.3 1 233.8
CPFV 1 157.1 1 158.3
Age 171.9 142.8
OHKL 1 50.0 1 48.6
ORBS 1 121.9 1 94.2
Length-at-Age 1 35.4 0.1 14.5
Recruits 1 -15.3 1 -15.9
Forecast Recr 1 -6.9 1 -6.9
Spawning-0 4578.5 3774.0
Depletion 70.5% 53.3%
MSY 1035.4 839.7
Tag-Q 12.8% 20.6%
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Table 36. Final base-run model forecasts of optinyield, spawning output, and recruitment.

----- Oregon Catch (mt) - - - - - - - - - (falinia Catch (mt) - - - -

Year HKL TWL REC HKL TWL REC

2007 96.9 0 306.8 160.8 0 131.6
2008 96.9 0 306.8 160.8 0 131.6
2009 201.1 0 615.2 361.8 0 275.6
2010 178.0 0 544.7 323.0 0 257.5
2011 159.7 0 498.1 296.1 0 249.6
2012 148.5 0 478.3 282.8 0 246.7
2013 144.1 0 477.7 279.5 0 244.6
2014 144.0 0 485.2 281.0 0 242.6
2015 1455 0 493.2 283.6 0 240.6
2016 147.1 0 498.3 285.5 0 238.6
2017 148.1 0 499.9 286.1 0 236.5
2018 148.3 0 498.5 285.4 0 234.4
2019 147.7 0 495.0 283.7 0 232.3
2020 146.6 0 490.4 281.3 0 230.2
2021 145.2 0 485.5 278.7 0 228.3

QY Catch  Spawning

Year (mt) Output Recruits Depletion Exploitation
2007 696 3227 7339 70.5% 3.30%
2008 696 3293 7372 71.9% 3.41%
2009 1454 3284 7368 71.7% 7.33%
2010 1303 3077 7262 67.2% 7.01%
2011 1203 2844 7127 62.1% 6.78%
2012 1156 2616 6980 57.1% 6.73%
2013 1146 2422 6838 52.9% 6.80%
2014 1153 2277 6720 49.7% 6.94%
2015 1163 2181 6636 47.6% 7.08%
2016 1170 2122 6582 46.3% 7.19%
2017 1171 2088 6550 45.6% 7.26%
2018 1167 2070 6533 45.2% 7.29%
2019 1159 2060 6523 45.0% 7.30%
2020 1149 2050 6514 44.8% 7.30%
2021 1138 2040 6503 44.6% 7.29%
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Table 37. Decision table for southern black roslkfi

Management Action

Year Catch

State of Nature

Low Productivity

mal-M=0.14, fem-M=0.21,
low trawl catch

25% probability

Medium Productivity|

mal-M=0.16, fem-M=0.24,
medium trawl catch

50% probability

High Rioctivity

mal-M=0.18, fem-M=0.27,
high trawl catch

25% probatyili

Spawning  pepletion
output

Spawning  pepjetion
output

Spawning  pepletion
output

Low Catch Series: F50% QY stream from the L

ow Productivity State

2007 696 2160 53.0% 3227 70.5% 5660 91.9%
2008 696 2203 54.1% 3293 71.9% 5748 93.3%
2009 909 2195 53.9% 3284 71.7% 5710 92.7%
2010 831 2099 51.6% 3168 69.2% 5518 89.6%
2011 782 1981 48.6% 3015 65.9% 5258 85.4%
2012 765 1860 45.7% 2855 62.3% 4982 80.9%
2013 772 1756 43.1% 2714 59.3% 4737 76.9%
2014 789 1683 41.3% 2614 57.1% 4555 74.0%
2015 806 1641 40.3% 2556 55.8% 4446 72.2%
2016 819 1623 39.9% 2534 55.3% 4399 71.4%
Medium Catch Series: F50% OY stream from the Medium Productivity State
2007 696 2160 53.0% 3227 70.5% 5660 91.9%
2008 696 2203 54.1% 3293 71.9% 5748 93.3%
2009 1454 2195 53.9% 3284 71.7% 5710 92.7%
2010 1303 2007 49.3% 3077 67.2% 5428 88.1%
2011 1203 1804 44.3% 2844 62.1% 5092 82.7%
2012 1156 1612 39.6% 2616 57.1% 4753 77.2%
2013 1146 1450 35.6% 2422 52.9% 4458 72.4%
2014 1153 1329 32.6% 2277 49.7% 4237 68.8%
2015 1163 1242 30.5% 2181 47.6% 4094 66.5%
2016 1170 1180 29.0% 2122 46.3% 4017 65.2%
High Catch Series: F50% QY stream from the High Productivity State
2007 696 2160 53.0% 3227 70.5% 5660 91.9%
2008 696 2203 54.1% 3293 71.9% 5748 93.3%
2009 2660 2195 53.9% 3284 71.7% 5710 92.7%
2010 2333 1802 44.3% 2876 62.8% 5231 84.9%
2011 2112 1416 34.8% 2467 53.9% 4726 76.7%
2012 1994 1072 26.3% 2096 45.8% 4252 69.0%
2013 1945 796 19.5% 1791 39.1% 3854 62.6%
2014 1930 583 14.3% 1557 34.0% 3551 57.7%
2015 1925 415 10.2% 1380 30.2% 3339 54.2%
2016 1918 271 6.7% 1244 27.2% 3197 51.9%
Black Rockfish South: Final Version

99



Figure 1. Areas used for compiling data for thetlsern black rockfish stock assessment.
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Figure 2. Base landings history for black rockitghOregon and California.
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Figure 3. Percent black rockfish from "speciated¢FIN landings data, by year and area.
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Figure 4. Black rockfish average lengths-at-agmnirom the complete ODFW database.
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Figure 5. Age-reader comparisons.
Readers marked with asterisks were selected fasghef standard readers.
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Figure 6. Black rockfish average lengths-at-agmry the set of standard readers.
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Figure 7. Black rockfish growth curves based oersgads by the standard set of readers.
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Figure 8. Variability in length-at-age for age-dsay the standard set of readers.
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Figure 9. Age-reading variability among the staddset of readers.
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Figure 10. Black rockfish length composition data.

Oregon HKL length compositions - females.
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Figure 10. Black rockfish length composition d@antinued).

Oregon HKL length compositions - males.
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Figure 10. Black rockfish length composition d@antinued).

Oregon REC-ORBS length compositions - females.
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Figure 10. Black rockfish length composition d@antinued).

Oregon REC-ORBS length compositions - males.
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Figure 10. Black rockfish length composition d@antinued).

Oregon TWL length compositions - sexes combined.
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Figure 10. Black rockfish length composition d@antinued).

Oregon REC length compositions - sexes combined.
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Figure 10. Black rockfish length composition d@antinued).

Oregon REC-ORBS length compositions - sexes combined.
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Figure 10. Black rockfish length composition d@antinued).

Oregon REC-ORBS-2 length compositions - sexes combined.
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Figure 10. Black rockfish length composition d@antinued).

California HKL length compositions - sexes combined.
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Figure 10. Black rockfish length composition d@antinued).

California TWL length compositions - sexes combined.
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Figure 10. Black rockfish length composition d@antinued).

California REC length compositions - sexes combined.
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Figure 10. Black rockfish length composition d@antinued).

California REC-CPFV length compositions - sexes combined.
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Figure 11. Black rockfish age composition data.

Oregon HKL age compositions - females.
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Figure 11. Black rockfish age composition datan{caed).

Oregon HKL age compositions - males.
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Figure 11. Black rockfish age composition datan{caed).

Oregon REC-ORBS length compositions - females.
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Figure 11. Black rockfish age composition datan{caed).

Oregon REC-ORBS length compositions - males.
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Figure 12. Black rockfish mean weights from spgcemposition samples.
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Figure 13. RecFIN CPUE abundance indices.

Oregon Predicted RecFIN CPUE components for Mode=6, Wave=4, and County=41.
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Figure 14. RecFIN CPUE abundance indices (contihue

California  Predicted RecFIN CPUE components for Mode=6, Wave=4, and County=23.
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Figure 15. CPUE abundance index from the Oregaa@®&ecreation Boat Survey.

Predicted CPUE for Month=July, Port=Newport, and Btype=Charter.
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Figure 16. CPUE abundance index from the Calito@PFV Observer database.
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Figure 17. Frequency of black rockfish catch-pagtar from RecFIN.
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Figure 17. Frequency of black rockfish catch-pegtar from RecFIN (continued).

Area C - Northern California.
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Figure 18. SWFSC juvenile rockfish survey indexlaick rockfish recruitment.
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Figure 19. Cumulative landings for the curreneasment versus the 2003 assessment.
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Figure 20. Final base-run model likelihood probleer virgin recruitment (RO).
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Figure 21. Estimated selection curves for thel fo@se-run model.
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Figure 22. Final base-run model fit to indices.

Oregon RecFIN CPUE - break in series between 1882800.
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Figure 22. Final base-run model fit to indicesnfoaued).

California RecFIN CPUE - break in series betwee®®1&nd 2000.
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Figure 22. Final base-run model fit to indicesnfoaued).
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Figure 23. Final base-run model fit to length coasipon data from the Oregon HKL fishery,
females (top panel) and males (bottom panel).
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Figure 23. Final base-run model fit to length cosipon data (sexes combined) from the

Oregon TWL (top panel) and REC (bottom panel) fisdse
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Figure 23. Final base-run model fit to length cosipon data (sexes combined) from the
California HKL (top panel) and TWL (bottom paneBHeries.
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Figure 23. Final base-run model fit to length cosipon data (sexes combined) from the
California REC fishery.
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Figure 23. Final base-run model fit to length cosipon data (sexes combined) from the
Oregon ORBS survey.
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Figure 23. Final base-run model fit to length cosipon data from the Oregon ORBS survey,
females (top panel) and males (lower panel).
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Figure 23. Final base-run model fit to length cosipon data (sexes combined) from the
California CPFV survey.
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Figure 24. Final base-run model fit to age comgmsidata from the Oregon HKL fishery,
females (top panel) and males (bottom panel).
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Figure 24. Final base-run model fit to age conmsidata from the Oregon ORBS survey,
females (top panel) and males (bottom panel).
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Figure 25. Final base-run model fit to mean leragtage data from the Oregon ORBS survey,
females (top panel) and males (bottom panel) hérfinal base-run model the length-at-age data
from 2003 to 2005 were combined and assigned td.200
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Figure 26. Residuals from the final base-run mditdéd .the Oregon HKL fishery length
composition data, females (top panel) and malegqiimopanel).
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Figure 26. Residuals from the final base-run mété&b Oregon TWL (top panel) and REC

(bottom panel) fisheries length composition dagéxes combined.
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Figure 26. Residuals from the final base-run météb the California HKL (top panel) and

TWL (bottom panel) fisheries length compositionajatexes combined.
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Figure 26. Residuals from the final base-run mdétéd the California REC fishery length

composition data, sexes combined.
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Figure 26. Residuals from the final base-run météd the Oregon ORBS survey length

composition data, sexes combined.
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Figure 26. Residuals from the final base-run météd the Oregon ORBS survey length

composition data, females (top panel) and malegefigpanel).
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Figure 26. Residuals from the final base-run mditdéd .the California CPFV survey length
composition data, sexes combined
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Figure 27. Residuals from the final base-run mété&b the Oregon HKL fishery age
composition data, females (top panel) and malegqiimopanel).
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Figure 27. Residuals from the final base-run maété&b the Oregon ORBS survey age

composition data, females (top panel) and malegqiimopanel).

Oo0o oo 00 000000

O 00000000 0O0

o@o - @eO

o

@e 66 @00

co®@e &0 O

(-]

co@@® OO0 ®O

000 oce@e -

O:-c@o&@o0

OOoo....

0000 - e @@~

Lo
—

25
20 7

I
o To)
—

(AA) uiq aby

2004

2002

2000

1998

1996

Year

R

o o o

©o0000000QO0 -

©o000000:002+=000 -

- - -0000000O

o.o.ooOoOOOOO....o

# ¢« 0000000 +0Oo0 ¢+

« + 0000 « €00 00 &

@00 e e0e€e00o0 ¢e06@e¢eOO0

-08@®O0

o@®@®cO

oe® - &0 -

co@® - @

25

20

(1A) uiq aby

2004

2002

2000

1998

1996

Year

157

Black Rockfish South: Final Version



Figure 28. Final base-run model estimates of spaywoutput (millions of larvae).
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Figure 29. Final base-run model estimates of agbi@mass (mt).
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Figure 30. Final base-run model estimates of aggefuitment.
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Figure 31. Final base-run model estimates of diepléspawning output over unexploited).
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Figure 32. Final base-run model estimates ofaled £xploitation rate.
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Figure 33. Comparison of the final base-run mad#i the preliminary base model.
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Figure 34. Comparison of the final base-run medti the 2003 assessment.
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Appendix A.

Estimation of black rockfish (Sebastes melanops) population parametersfrom
recreational fisheries mark-recovery data off Newport, Oregon

Troy V. Buell, Robert W. Hannah, and Steven J. &ark

Oregon Department of Fish and Wildlife
Marine Resources Program
2040 SE Marine Science Drive
Newport, OR 97367
(541) 867-4741

October 11, 2007
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Introduction

Assessments of the status of black rockfi8bb@astes melanopsopulations have
historically relied on trends in recreational capehr-unit-effort (CPUE) as a relative
index of abundance (Ralston and Dick 2003, Walktcd. 1999). However, these data
are not robust to changes in fishing effort disttibn, the species targeted, or daily bag
limits. In Oregon, daily bag limits governing thexreational take of black rockfish have
been reduced from 15 fish in 1993 to 6 fish in 2006Gese types of regulatory changes
can dramatically reduce the utility of CPUE dataasbundance index for recent years.

Black rockfish is one of the primary target spe@re®regon’s recreational groundfish
fishery. In 2004 and 2005, attainment of the fatlearvest limit for black rockfish
caused managers to close all recreational groundfigling (except Pacific sanddab
fishing) shoreward of the 40 fathom isobath (OreBepartment of Fish and Wildlife
2004 and 2005). These closures were highly coatsi@ among resource users, and
highlight the need for additional data sourcesxtorm both stock assessments and
management decisions for this important species.

In 2002, the Oregon Department of Fish and Wildi@®FW) initiated a mark-recovery
experiment for black rockfish with the express mtef providing future stock
assessments with an independent time series afast of exploitation rate, survival
rate, and population abundance off Newport, Oredgdme Washington Department of
Fish and Wildlife has conducted a similar blackifeeh mark-recovery study off
Westport, Washington since 1998 (Wallace et al9].9@sults of which have been used
to inform assessments of black rockfish population&/ashington waters.

Field methods

Passive Integrated Transponder (PIT) tags were tosedrk 2,500 to 3,000 fish per year
since 2002 off Newport, OR. Specifically, we ugstron-Fearing ISO FDX-B 134.2-
kHz PIT tags with dimensions of 12 x 1.2 mm. EREh tag is encoded with a unique
number, allowing identification of individual martkdéish. These marks are not visible to
anglers, eliminating problems associated with reporting of visible marks by anglers.
PIT tags were injected 1 cm deep into the hypaxiaculature just anterior of the origin
of the pelvic fin. This tag location was choserdese it allows fish to be checked for
PIT tags after they have been filleted, and a ¢dgntion study found 100% retention
after 49 weeks in fish tagged in this manner (Ragkeal 2003).

Fish were captured by hook and line anglers usargless hooks aboard chartered
recreational fishing vessels between statisticaksel 1 and 26 (March through June) in
each year. Upon capture, fish were scanned foe-@xisting PIT tag, assessed for signs
of barotrauma (injuries related to pressure chgngesasured, injected with a PIT tag,
re-scanned, and released. Fish with significgrtssof barotrauma, such as an everted
esophagus or bulging eyes, were lowered to a déf-15 meters in a weighted cage
prior to release. Recent studies indicate tharmetg black rockfish to depth quickly is
the best way to mitigate barotruama related meoytéannah and Matteson 2007). Fish
bleeding from the gills or suffering major fleshwls from hooks or predators were not
marked. Fish that were unable to remain submeaffed being released at depth were

Black Rockfish South: Final Version — Appendix A 166



recovered when possible and removed from the mdigleghopulation. Anglers
included ODFW staff, volunteers, and vessel crévjection of PIT tags and data
recording tasks were performed by ODFW staff.

Distribution of marked fish was divided among faeueas off the central Oregon coast
between Yaquina Head and Alsea Bay to reflect stienated distribution of the black
rockfish population, based on the distributionseafreational fishing effort and rockfish
habitat (Figure 1). Latitude and longitude wereorded every 60 seconds during
marking operations by a data logging Global Pasitig System (GPS). The capture
location of each fish could then be plotted by rhiig the time of marking to the nearest
time that a GPS position was recorded (Figure 1).

Marked fish were recovered by ODFW staff at dockdahding sites in Newport, OR.

In 2002 and 2003, sampling for marked fish occufreth March through October.
Approximately 95% of Oregon’s estimated annual blackfish landings occur during
this period (Recreational Fisheries Informationak (RecFIN)). Beginning in July
2004, sampling occurred throughout the entire y&amplers were trained to use
Allflex® portable scanners to search for marketl fsnd to tally the number of fish
scanned. Several blind tag seeding experimentguistinated a tag detection rate of
96.5% + 7%. Whenever possible, interviews withdhptain or crew were conducted to
determine the area where most of the fishing tdakgp Recovery effort focused on
charter boats, which are historically responsibledver 75% of recreational black
rockfish landings in Newport (RecFIN). Samplengitally met charter boats at landing
sites and scanned fish prior to or just after theye filleted. Fish landed by private
vessels were also checked for marks by ODFW'’s OBesmmeational Boat Survey
(ORBS) samplers. Carcasses of marked fish wenmiexa to determine size, sex,
maturity, tag movement, and general fish conditonompare with data collected at the
time of marking.

Depoe Bay, the nearest port to the north (23 Kikens, was also sampled for marked
fish in order to address model assumptions abowement and migration. The nearest
port to the south, Florence, OR, is 64 kilometexg!s and has relatively low black
rockfish landings. Therefore no fish were scanameldlorence. However, vessels from
Newport occasionally fish well south of the studgaaat Cape Perpetua, and these fish
were also checked for marks.

Analysis methods
This experiment was designed to utilize the mutige mark-recovery model described

by Brownie et al. (1985a) to generate a time saiesnual estimates of recoverf/iI
and survival é) rates wheré=year. With the additional inputs of an indepernden

estimate of annual total catclio and an annual census of fish sampled for mark9, (

the recovery rate parameter can be used to cadcaatual estimates of exploitation rate
(4.) and their variances as given in the followinga&tpns (Jagielo, 1994):
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with variance
INE2 A2
Var(ﬁi) - Var(C|) fi +2\/ar(fi)C|
Cs

The annual population abundand) can then be estimated by dividing the annual
estimated catch by the estimated exploitation rate:

N =

=0

The Brownie model depends on several inherent gssomns about the population being
modeled. ODFW has conducted extensive supportestaahd analyses of ancillary data
generated during marking in an attempt to validla¢ése assumptions for black rockfish

populations off Newport. Table 1 summarizes theiagtions, our attempts to address
each assumption, and the results of these supgpdres.

Based on ODFW laboratory studies (Parker et al6p@@apture and release mortality
rate of 3.3% was applied to the number of marksasedd in each year. A one year
recovery period was defined as statistical weekapproximately the fourth week of
June) in year through statistical week 25 in yaafl. Fish recovered prior to week 26 in
the same year they were marked were removed frerarihlysis. This definition was
adopted to approximate the simultaneous releaa# wfarks within a year, which is
impossible to accomplish in practice. The timdgqukunder consideration for this
analysis is from week 26 in 2002 through week 28007 .

Analysis of recovery rates by length bin showed tish from 29-32 cm had lower first-
year recovery rates than larger fish in every yx@ept 2002. This observation is
supported by data collected by charter boat obsewRich indicate 29-32 cm black
rockfish are frequently discarded (Figure 2). Qbsedata also indicate that the average
size of discarded black rockfish is increasing &g lomits decrease, presumably a result
of anglers “high grading” their catches. As smmadirked fish fully recruit to the fishery

in later years, they give the appearance of inangagcoveries over time. For this
reason, fish 29-32 cm in length at time of markiveye excluded from our analysis. This
IS a conservative measure from a management pérgpsimce exclusion of 29-32 cm
fish leads to higher estimates of exploitation eatd lower estimates of survival rate.
The computer program ESTIMATE (Brownie et al. 198%fas used to generate
estimates of recovery and survival rates, andsesssmodel fit. ESTIMATE assesses
the goodness of fit (GOF) for four predefined mad@lable 2) using the Chi-square tests
described in Brownie et al. (1985a), and providssstbetween models.

Estimation of g for the Newport fishery

While exploitation and survival rates are importerfibrmation for fishery managers, at
this time Stock Synthesis Il does not allow for thect input of these parameters to help
inform stock assessments. Estimates of abundamcbecdirectly incorporated into the
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assessment model as a survey, but abundance estifraah the black rockfish PIT tag
program only pertain to the population from Yaquiiead to Alsea Bay. This is a much
smaller area than the Pacific States Marine Fise&Ziommission’s (PSMFC)
management areas 2C and 2A/2B or the broader mmeaGape Falcon to the
Oregon/California border, which are the spatiatsinnder consideration for assessment
models. In order to allow the mark-recovery abumaaestimates to be directly
incorporated into assessment models, it was negetsseaalculate the fractiorg) that the
black rockfish population off Newport representshwiespect to the entire area 2C
population and the broader population from Capedfato the OR/CA border. To
estimateg, we used onboard observer data from charter aminescial vessels targeting
nearshore rockfish to estimate the proportion atbklrockfish habitat occurring within
the mark-recovery study area with respect to edthedarger areas. Based on the
assumption that abundance is a function of avalhhbitat, this habitat estimate allows
the estimation of g for the Newport population survey.

The available data consisted of latitude and lamigtcoordinates for the start and stop
points of “drifts” in the recreational fishery afgkts” in the commercial fishery, catch
counts by species, and much ancillary data. Bectngsdata described only spatial
points with no inherent geographical area, it wasassary to assign some amount of area
to each black rockfish catch location. We examitinedaverage distance between the
drift start and stop location& (=190 m) in the recreational observer data to esértee
average habitat area represented by a single lcatation. Based on this result, we
represented each start location as a circularvaiteaa radius of 190 meters, then merged
all overlapping circles and calculated the totakanf black rockfish habitat using ESRI’s
ArcView® software. Although this approach incoratas spatial area that is likely not
black rockfish habitat, and cannot yield absolgineates of habitat area, we felt it was
useful for estimating the relative proportion ofdi rockfish habitat among major
harvest areas.

One potentially serious bias in the above analgsislts from the uneven spatial
distribution of observer effort for both the comwial and recreational data. In both of
these programs, observer effort is approximataetypprtional to fishing effort by port.
This could lead to a situation where the habitadme areas has been well defined by
observer data, but habitat in areas with lesseBqroorly defined, leaving spaces where
habitat exists but no fishing has been observedceShe area off of Newport has the
greatest number of observed black rockfish locatidigure 3), this method is likely to
overestimate the relative proportion of habitatuwdag inside the PIT tag study area.
Therefore, we viewed this estimate as represeititi@gnaximum proportion of total

black rockfish habitat occurring inside the PIT stigdy area.

In order to remove any bias associated with spdiftdrences in observer effort, we
equalized observer effort by randomly selecting btations from each of 8 port sub-
areas and including all 17 locations from sub-&€gigure 3). The number of locations
randomly selected reflects the fewest locatiorsniy sub-area except sub-area E. Port
sub-areas were approximately equal in size (40 lkmtiNSouth by 25 km East-West)
except area E which stretched from just north ggeCRRerpetua to Coos Bay and
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contained only 17 black rockfish locations. Agams method is not useful for
estimating absolute habitat area, only the relginaportions of black rockfish habitat
between areas.

Finally, we calculated the linear kilometers of sitiae for the PIT tag study area,
PSMFC area 2C, and Cape Falcon to the OR/CA boiMerthen calculated the same
black rockfish habitat proportions described abasguming habitat area was directly
proportional to linear kilometers of coastline.s\Mal examination of maps of fishing
locations clearly shows that black rockfish habimathe PIT tag study area off Newport
is less patchy than across much of the rest oétidte. We therefore felt that calculating
the proportions of black rockfish habitat in eaodaausing linear miles of coastline
would give a reasonable minimum for the proportibhabitat area occurring inside the
PIT tag study area.

Results

From March 2002 through June 2006, a total of 12 /3@ck rockfish were successfully
marked with PIT tags and released (an additiord@@marked in 2007 were not
included this analysis). Through June 2007, 976&ethblack rockfish were recovered
from recreational fishery landings at Newport, @haere recovered at Depoe Bay.
During this period, 272,677 black rockfish were atexl for marks at Newport, and
85,282 were checked at Depoe Bay. A total of 9&athfish were removed from the
analysis because they were recovered prior toegabing of the first recovery period
for their marked fish cohort. The censure of fests than 32 cm resulted in the removal
of an additional 1,354 marked fish from the analysthe final numbers of marked and
recovered fish by year and recovery period thaewsed as model inputs are given in
Table 3.

Based on port-specific weekly estimates of landygyserated by the Recreational
Fisheries Information Network (RecFIN), 79% of aockfish landed at Newport and
34% of those landed at Depoe Bay were checked &oksmduring the period under
consideration. Sampling rates were similar folhe@covery period (Table 4).

Comparisons of annual length distributions of mdrkgh with annual length

distributions of fish landed in the Newport fishéfsom separate creel surveys) show
that in 2003, 2004, and 2006 marked fish were sdmesamaller than those landed in the
fishery (Figure 4). Examination of recovery rat®malies (difference from the mean)
for fish in 6 different barotrauma categories shdwestatistically significant relationship
between level of barotruama and probability of kery (p=0.02, Kruskal-Wallis test),
with lower recovery rates for fish having the fetvagns of barotrauma (Figure 5). This
effect is the opposite of what would be expectedsible signs of barotrauma led to
increased tagging mortality. It is probable timathis case the level of barotrauma is
correlated with some other effect on recovery saigh as location or depth and is not the
direct cause of differences in recovery rate.

Comparison of the geographic distribution of marksd showed that fish were marked
at most reefs each year, although the number loitiarked at any specific reef was
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variable from year to year. Interviews with bopemators and deckhands indicated that
the majority of fish are recovered in the same #naathey were initially marked (Table
5). Additionally, 26 of 33 fish that were recamdrduring marking operations were
within 1 km of the initial point of capture.

Goodness of fit statistics generated using ESTIMAdcate that model 0, in which

first year recovery rates are assumed to be indkgrerof other years, is the only model
which adequately describes the data consideredg Bb Model 0 has a large number of
parameters, some of which are not separately dsim#or a five year dataséis not
estimable for period 5, arfglis not estimable for periods 4 or 5. WHilés estimable for
all periods, it is based on minimal information ambuld be treated with caution. Model
0 estimates df ranged from 2.6% to 3.8% and estimate§ oadnged from 57% to 106%
(Table 7). Using estimates fpfrom model 0, estimates gfranged from 3.1% to 5.5%
and estimates df; ranged from 1.3 to 2.1 million fish from 2003 005 (Table 8).
Measures of the variance of the estimated catchatreurrently available, therefore the
CVs given foru andN in table 8 assume that catch is known withoutrerBecause

catch is treated as a constant in this case, treef@\the estimate dfl are approximately
equivalent to the CVs for the corresponding estnwdti. Figure 6 shows the effect of

increasing CVC) on CV(0).

In our estimation of] for the Newport population survey, we found theg amount of
black rockfish habitat inside the PIT tag studyaass a proportion of that inside either
larger area was greatest when calculated usirayailable observer data, least when
calculated using linear km of coastline, and soner@lhetween these values when
observer effort was equalized (Table 9). We feat the estimate obtained using
equalized observer effort is the most accurate thatdthe estimates using the other two
methods may be viewed as reasonable upper and bmwads for this estimate. It is
important to note that this analysis only attemptaccount for habitat that is fished, and
ignores habitat which may be too shallow to safisly from vessels. Also noteworthy is
the apparent lack of black rockfish habitat betw€ape Perpetua and Coos Head.
While this could be an artifact of a long coasthmiéh few good ocean access points for
vessels, reports from various operators of fishiegsels indicate this area is largely
devoid of fishable rocky reef habitat.

Discussion

Selecting a model that adequately describes tleiddhe most parsimonious manner
possible is an important step in the analysis akanacovery data. Since all models
except model O were rejected by the Chi-square @64, it may seem logical to
conclude that model 0O is the proper model to #sewever, model 0 is confounded with
another model where both first year survival amst fyear recovery rates are independent
of previously marked cohorts, in which case onky pinoducts of survival and recovery
rates are estimable (Brownie et al. 1985a). Tihimson may arise from marking-
induced mortality or from a failure of newly markish to thoroughly mix with

previously marked fish.

Proper use of model 0 is limited to situations mah it can reasonably be assumed that
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first year recovery rates are different from reagvwates for previously marked cohorts,
while survival rates are equal for all cohorts with year. A priori information from
support studies indicates marking-induced mortaditgrobably quite low (Table 1), and
the widespread distribution of release sites forkee fish in all years should minimize
non-mixing problems. On the other hand, it is plble that the marking process affects
the catchability of the fish for some period aftearking, leading to lower recovery rates
for newly marked fish. Based on this assumptioa selected model O as the best
available model for the analysis of these datapréttice, the use of model O gives
higher estimates of exploitation rates and lowéneges of survival rates, and is
therefore conservative from a fishery managemerspeetive.

Annual exploitation rates calculated using the Itesaf model O are quite low
considering the large annual black rockfish catottlie Newport recreational fishery

(X =66,162 fish). However, the estimates are readgipaibcise (CV<20%) and we feel
it is unlikely that actual annual exploitation mtegularly exceed 6% for black rockfish
populations off Newport. Annual survival ratesesiimated by Model 0 are highly
variable with wide confidence intervals. This abbk a reflection of a true difference in
cohort survival due to between-cohort differencethe spatial or size distribution of
marked fish. Brownie et al. (1985a) suggest thetudy duration of five years is minimal
to generate reasonable estimates of survival araveey rates. We expect both model fit
and the precision of parameter estimates to impasvde duration of the study is
extended and field methods are fine-tuned basezkpearience and the ongoing analysis
of data. Development of a customized model ineclgdactors such as emigration and
immigration, length-based fishery selectivity, @namixing may be desirable but is not
currently funded.
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Table 1. Evaluation of model assumptions

Model Assumption

Evaluation method

Results

The marked population
is representative of the
population under study

1. Compare marked fish lengt
distributions to fishery length
distributions

2. Acoustic telemetry study to
assess spatial mixing of mark
and unmarked fish (Parker et
al. 2007)

h1l. Smaller fish may have bee
disproportionately marked in
2003, 2004, and 2006

2. Small home range (55 ha),
2d3% re-located to nearby ree
or moved outside telemetry
study area. Indicates modera

levels of mixing.

>

fs

There is no tag loss

Tag retention study (Parker
Rankin, 2003)

#00% retention for 49 weeks

Survival rates are not
affected by the marking
itself

1. Tag retention study

2. Barotrauma induced
mortality study (Parker et al.
2006)

3. Visual observations of blac
rockfish released at depth aft
hook and line capture (Hanna
and Matteson, 2007)

4. Comparison of recovery
rates by severity of barotraum
signs

1. No mortality from tag
injection

2. 3.3% mortality for
simulated capture and releas
from 30.5 meters water depth

« 3. Black rockfish showed little
ebehavioral impairment when
hreleased at depth

4. Fish with severe

abarotrauma signs are
recovered at higher rates tha
fish with little or no
barotruama
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Table 2. Predefined Brownie models assessed foalrggss of fit using program
ESTIMATE. S=survival rate,f=recovery ratef'=1% year recovery rate. (t) indicates
time dependent variable, (.) indicates constant.

Model Description Parameterization

Model O Time dependent survival and recovery rdt®gear | t), f(t), f'(t)
recovery rate independent of recovery rate for
previously marked cohorts

Model 1 Time dependent survival and recovery rates ), f(t)
Model 2 Constant survival rate, time dependentvepprate | §.), f(t)
Model 3 Constant survival and recovery rate ), f(.)
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Table 3. The number of marked and recovered biackfish by release year and
recovery period for fisk 32 cm at the time of marking, representing finaldel inputs.

Recovery Period

Release year Number marked 1 2 3 4 5
2002 2312 51 51 41 27 16
2003 2461 41 51 54 52
2004 2527 59 73 60
2005 2622 55 58
2006 2574 89
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Table 4. Percent of total landings of black roskf(from RecFin) checked for marks by
recovery period and port

Recovery period
Port 1 2 3 4 5
Newport 81% 69% 75% 84% 87%
Depoe Bay 38% 32% 24% 35% 40%
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Table 5. Area of release and reported area overgmf marked fish

Reported Release area
recovery area 1 2 3 4
1 17 4 5
2 1 56 46 3
3 4 18 159 47
4 1 2 19 89
Depoe Bay 2
Unknown 5 78 298 124
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Table 6. Results of Goodness of Fit tests gengtageESTIMATE

Null Hypothesis p-value Result

Data fit Model O
(time dependent S and f, first-year 0.0509
recoveries independent)

Accept H: Model 0
adequately fits data

Data fit Model 1 0.0012 Reject H: Model 1 does
(time dependent S and f) ' not adequately fit data
Data fit Model 2 0.0002 Reject H: Model 2 does
(constant S, time dependent f) ' not adequately fit data
Data fit Model 3 <0.0001 Reject B: Model 3 does
(constant S and f) ' not adequately fit data
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Table 7. Parameter estimates (%), standard g/$&s and 95% confidence intervals
(CI) for model O.

Recovery period

1 2 3 4 5
Recovery ratd —------------- 3.83 3.23 264 -
SEfi - 0.74 0.51 047 e
Lower 95% CIf; = ------------- 2.38 2.23 1.73 -
Upper 95% CF = ------------- 5.28 4.22 355 -
First year recovery rafg 2.21 1.67 2.34 2.10 3.46
SEf; 0.31 0.26 0.30 0.28 0.36
Lower 95% CIf’; 1.61 1.60 1.75 1.55 2.75
Upper 95% CF; 2.81 2.17 2.92 2.65 4.16
Survival rate§ 56.6 74.4 106.2
SES 7.5 9.3 17.9
Lower 95% CIS 42.0 56.2 71.2
Upper 95% CI5 71.3 92.7 141.2
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Table 8. Estimates of annual exploitation rate @mahdance with corresponding
coefficients of variation (CVs).

Recovery period

1 2 3 4 5
Exploitation rate ) | ------------ 0.0553 0.0428 0.0313|  ----—--—--t
CV() | -------m---- 0.1938 0.1572 0.1765|  -------m—t
Abundance (N} ------------ 1,305,793 | 1,375,807| 2,130,612  ---—
CV(N) | --------m--- 0.1938 0.1572 0.1765|  ---------—-t
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Table 9. Proportion of black rockfish habitat acg inside PIT tag study area

Proportion of Area 2C habitat
occurring inside PIT tag study

Proportion of Falcon to OR/CA
border habitat occurring insids

5>

1%

Analysis area PIT tag study area
Using all available

observer data 42% 21%
Random re-sampling o

119 locations per port

sub-area 34% 16%
Linear kilometers of

coastline 24% 9%
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Figure 1. Tagging area boundaries and releasédoszof individual tagged fish, 2002-

2006
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Figure 2. Length distribution of size-based blamtkfish discards (excludes limit driven
discards) from 54 observed Newport charter bops$112003-2005
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Figure 3. Port sub-areas used in random re-sagptid the number of black rockfish
locations recorded in each.
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Figure 4. Comparison of the length distributiofsnarked fish and length distributions
of fish sampled from fishery landings at Newporeach year

2002 2003
14% —— Marked fish 14% = Marked fish
12% —— Fishery data 12% == Fishery data
10% 10%
89 8% I/—/nﬁ\s(xx
ot ] s 27 \\
p pi Il K
2% 2%
O%WMHHHHHHHHHHHW\WWW 0% -
22 26 30 34 38 42 46 50 54 22 26 30 34 38 42 46 50 54
Length (cm) Length (cm)
2004 2005
14% —— Marked fish 14% —— Marked fish
12% —— Fishery data| 12% ——Fishery data|
10% AA 10%
o NS g M
A% / )( \ \ X A% \\ X
e 7 x/ N\ ey
0% bovonstb® T NManon 0% boomootl X M oweadieesd
22 26 30 34 38 42 46 50 54 22 26 30 34 38 42 46 50 54
Length(cm) Length (cm)
2006
i‘z‘zf’ —— Marked fish
0 .
10% Z/\K —»— Fishery data|
8% A
6% -
4%
e /K AN
0% e e e B B S0 |
22 26 30 34 38 42 46 50 54
Length (cm)

Black Rockfish South: Final Version — Appendix A 187



Figure 5. Recovery rate anomalies (difference froean recovery rate) by year for 6
commonly observed classes of barotruama. 0000mgns sf barotrauma; 1000= body
tight from expanded gas; 1010=body tight, brandieigesd membrane bulging or with
visible gas bubbles (membrane signs); 1100=bodh,tesophagus everted; 1110=body
tight, membrane signs, esophagus everted; 1113Aiglt, membrane signs, esophagus
everted, eyes exopthalmic or with visible gas bebblKruskal-Wallis test showed
significant difference between barotruama categqpe0.02).

0.1
[ ]
>0075_ °
I
£
2 0.05-
©
L °
© 0.025- o °
()
5 {
S - °
& I .
-0.025 R .
° [ J
-0.05 S— . . T T
0000 1000 1010 1100 1110 1111
Barotrauma category

Black Rockfish South: Final Version — Appendix A 188



Figure 6. Effect of increasing CV of catch estimaf) on CV of exploitation rate
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Appendix B. Stock Synthesis control file.

## Bl ack_Rockfi sh_Assessnent for_ _Oregon_& California, 1-area_nodel

## SS2_Version_2.00 Fi nal _Base-run_NMbdel

1 # Morphs

1 #_ Sub-Morphs

1 # Areas

# Type_,1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

# OHKL OMW. OREC CHKL CTW. CREC OCEla OCElc OCE2a OCE2c OCE2d TAGS
CCEla CCElb CCE2 JuwV

1111 111 1 111 111 11

# Recruitment _Distribution Pattern

# Al'l ow_Seasonal Recruitnent _Interaction
# Al'low M gration

_novenent _anong_t he_ar eas, 0=no_novenent
1 1 # area_1l to_1

OHFOOr

1 # N block patterns
2 # N Bl ocks_for_each_Design
1915 1999 2000 2006 # Bag-limt_changes_in_2000

0.5 # Recruit_Fraction_Fenal e

1 # Sub-Morph Ratio_Between/Wthin

#_Sub- Mor ph_Di stri bution

1

# Natural Mortality & Maturity

10 # natM am n

15 # _nat M_amax

1 # Gowh_Age for L1

20 # Gowm h_Age for_L2

0 # SD add to LAA

0 # CV. Gowh Pattern: 0=Cv=f (L@

1 # maturity option: 1=f(Length)

4 # First_Mature_Age

3 # _paraneter_offset_approach: 3 = expo_offset_ fromval ues@imn
2 # _env/ bl ock/dev_adj ust _net hod 2=use_l ogi stic_to_mmi ntai n_base_bounds

4 # Mzparm Dev_Phase

# Maturity & Growth_Paraneters

# LO H INNT PRIOR PR type SD Prior PHASE env-var use_dev dev_m nyr
dev_nmaxyr STD 4 _Dev_Vec Bl ock Bl ock Fxn

# Femual e_| engt h- at - age

0.05 0.18 0.16 0.16 -1 0.8 -9

-3 3 0.40547 0.539 -1 0.8 -30

10 35 15.000 22.6722 -1104 O
# ML Lm n_Body length_at Amn

40 55 49.5345 49.5345 -1104 0 O O O 0.5 0 O
# ML _Lmax_Body | ength_at Anmax

0O 0 0 0 0.5 0 0O #_M_natMyoung
0O 0 0 0.5 0 0 # M_natMold
0O 0 0 0.5 0 0

0.05 0.3 0.197714 0.197714 -1 0.8 4 0 0 O O 0.5 0 0 #_M_VBK
0.05 0.25 0.07 0.11 -10.8 -30 0 0 O 0.5 0 0 #_M_CV-young
-3 3 0 -0.451985 -10.8 -30 0 0 0 0.5 0 0 #_M_Cv-

ol d_as_expo_offset _rel _yng female

# Mal e_growt h
-33 0 0 -10.8 -30 0 0 0 0.5 0 O
# ML _nat M young_as_expo_offset _rel _fem
-33 0 0 -10.8 -30 0 0 0 0.5 0 O
# ML nat M ol d_as_expo_offset _rel _yng nale
-33 0 0 -10.8 -30 0 0 0 0.5 0 0 # M. _Lmn_Body length at Amn
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-3 3 -0.0936 -0.0936 -1 0.8 4 0 0 O
# ML _Lmax_Body | ength_at Anmax

-3 3 0.11122 0.11122 -1 0.8 4 0 0 O
# ML _VBK as_expo_offset_rel _fem

-33 0 0 -10.8 -30 0 0 0 0.5 0

young_as_expo_offset rel fem

-3 3 0 -0.788457 -10.8 -30 0 0 O

ol d_as_expo_offset _rel _yng male

# Femal e_wei ght-length, maturity, and_fecundity

-3 3 1.68E-05 1.68E-05-10.8 -30 0 O
| en_al pha

-33 3 3 -10.8 -30 0 0 0 0.5 0
-3 3 39.53 39.53 -1 0.8 -30 0 0 0 O
# Female_maturity_logistic_inflection
-3 3 -0.4103 -0.4103 -1 0.8 -30 0 O

# Femal e_maturity | ogistic_slope
-33 0.28941 1 -10.8 -30 0 O 0 O
# Femal e_eggs/ gm i nt er cept
-33 0.10311 0 -10.8 -30 0O O O O
# Mal e_wei ght-1ength
-3 3 1.68E-05 1.68E-05-10.8 -30 0 O
| en_al pha
-33 3 3 -10.8 -30 0 O O 05 O

0O 000 -10 -490 0 0 0 0 0 O
# recr _distribution_by growth pattern
0O 000 -10 -490 0 0 0 0 0 O

# recr _distribution_dumry_parm for_one_area

0O 0 0O 0O -10 -490 0 0 0 0 0 O

5

0

0.

5

0.5 0 0
0.5 0 0
# ML_CV-

0 0 # M_CV-

0 0.5 0 0O # Female wt-

0

# recr _distribution_dunmmy_parm for_one_season
0O 0 OO0 -10 -40 0 0O O O O O #_cohort_growth deviation

0 #_Environnental Custom Fl ag
0 #_Ti meBl ock_Cust om Fl ag

3 # Recruitnent _Function: 3 = Std B&H
# Recrui tment _Parns

# LO H INNT PRIOR PR type SD PHASE
6 129 9 -1101 #_log(RO)

# Fenmal e_w -1 en_exponent
0 O

0.5 0 O

0 O

0 0 #_Femnle_eggs/gm slope

0.5 0 0 # Male w-

# Mal e_w -1 en_exponent

0.2 1 0.6 0.6 -10.2 -9 # steepness

0 2 0.5 0.8 -1 0.8 -3 # sigma-r

-55 0.1 0 -11 -3 # env-link recruitnent

-55 0 0 -11 -4 #1og(Rl)_offset for_initial_equil _recr
0O 0 0 0 -10 -99 # reserved_for_future_autocorr_parm
1 # SR env_link

1 #_SR env_target

1 # do_Rec_dev

1970 # begi n_year

2006 #_end_year

-5 #_m n_Dev

5 #_max_Dev

2 #_phase

0 # first_yr fullbias_adj_in_MD

# Initial _Fishing Mortality Paraneters

0O 1 0 0.01 -1099 -1

0O 1 0 0.01 -1099 -1

0O 1 0 0.01 -1099 -1

0 1 0 0.01 -1099 -1
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0.01 -1099 -1
0.01 -1099 -1

oo
P
oo

tchability_ Specification Q type: _0=no_par m nmed-
ased; 2=parmfor_In(Q

_powr do_env do xtra_sd Q type 0=N, 1=B err_type Type
# 01 OHKL

# 02 OTW

# 03 OREC

# 04 CHKL

# 05 CTW

# 06 CREC

# 07 OCEla

# 08 OCElc

# 09 OCE2a

# 10 OCE2c

# 11 OCE2d

# 12 TAGS

# 13 CCEla

# 14 CCElb

# 15 CCE2

#.16 JW

=1

[cNeoNoloNolololoNoloNoNoNoNoNo ol Sl

Ca

bi
o
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

eNoNeololoNoNololololololoNoNeNe]
OQOOONOOOOOOOOOOOoO
[eNoNeololoNoNoNeNoNoll i ol ol ol o
eNeoleololoNoNololololololoNoNeNe]

# Catchability Paraneters
#LO H INT PRIOR PR type SD PHASE Segnent
-3 -0.05 -1.374 -2.3434 0 0.2 1 #_11_TAGS

# Selectivity_Specification
# length_sel ection

240 0 0 # OKL # 24=doubl e_nor nal
1 0 0 0 # OMW # l1=sinple_logistic
240 0 0 # OREC

240 0 0 # CHKL

5 0 0 2 # CIW # mrror_ OIW
240 0 0 # CREC

5 0 0 3 # OCEla # mrror_OREC

5 0 0 3 # OCElc # mrror_OREC
240 0 0 # OCER2a

5 0 0 9 # OCE2c #_mrror_OCE2a

5 0 0 9 # OCE2d # mrror_OCE2a

5 0 0 9 # TAGS # mrror_OCE2a

5 0 0 6 # CCEla # mrror_CREC

5 0 0 6 # CCElb # mirror_ CREC
240 0 0 # CCr2

320 0 0 # JWw # 32=rec_before_dens_dep
# age_sel ection

100 0 0O # OHKL # 10=Age_sel=1 for_all_but Os
100 0 0 # OW

100 0 0 # OREC

100 0 O # CHKL

100 0 O # CIW

100 0 0 # CREC

100 0 0O # CCEla

100 0 0 # CCEilc

100 0 0 # OCE2a

100 0 0 # OCE2c

100 0 O # OCE2d

100 0 0 # TAGS

100 0 0O # CCEla

100 0 O # CCElb
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100 0 O # CCE2

100 0 O # Ju

#

# LO H INNT PRIOR PR type SD Prior PHASE env-var use_dev dev_m nyr
dev_nmaxyr STD 4 _Dev_Vec Bl ock Bl ock Fxn

# Selectivity Parns

# size sel: 1 OHKL

11.11 58 40.268 39.1294 -10.05 3 0 0O O O 0.5

-6 4 -4.17109 -4.53129 -1 0.05 3 0 O O O 0.5 0
# top_(_logistic_between Peak _and_MaxLen )

-2 9 3.59611 3.41656 -10.05 3 0 O O O 0.5 0 O
# I n(_ascendi ng_wi dth_)

-2 9 3.48402 3.69353 -10.05 3 0 O O O 0.5 0 0
# | n(_decending_wi dth_)

-69 -6-6-10.05 -90 0 0O 0 0.5 O O # Sel_at _1st _bin_(logistic)

-6 9 -1.94773 -1.45578 -1 0.05 4 0 0O O O 0.5
# Sel _at _last_bin_(logistic)

0 # Peak (in_cm

[eNe)

#

# size sel: 2 O

20 50 45.824 50 -1 0.05 3 0 0 0 O 0.5 0 O #_Sinple_logistic
0 15 8.22837 9.71724 -1 0.05 3 0 O O O 0.5 0 O

#

# size sel: 3 OREC

11.11 58 38.2881 37.7831 -1 0.05 3 O

0 0 0.5 0 0 # Peak (in_cm
-64 -6-6-1005 -90 0 0O O 0.5 O

n

0

0
0
# top_(_logistic_between Peak _and_MaxLen )
-2 9 3.7789 3.74197 -1 0.05 3 0 O
# I n(_ascendi ng_wi dth_)
-2 9 3.32151 2.96266 -10.05 3 0 O O O 0.5 0 O
# | n(_decending_w dth_)
-69 -6-6-1005 -90 0 O 0 0.5 0
-6 9 -1.46583 -0.999446 -10.05 4 0 O
# Sel _at _last_bin_(logistic)

o
©
o1
o
o

eoNe)

# Sel at_1st _bin_(logistic)
0 0.5 0 O

#
# size sel: 4 CHKL
11.11 58 38.2544 37.5029 -10.05 3 0 0 O O 0.5 0 O #_Peak _(in_cm
-64 -6-6-1005 -90 0 0 0 0.5 0 0
# top_(_logistic_between_Peak_and_MaxLen_ )
-2 9 3.85971 3.76884 -10.05 4 0 O
# I n(_ascending_wi dth_)
-2 9 4,17183 3.37891 -10.05 3 0 O O O 0.5 0 O
# | n(_decendi ng_wi dth_)
-69 -6-6-1005 -90 0 0O 0 0.5 0O O #_Sel_at_1st_bin_(logistic)
-6 9 -1.66545 -0.466063 -1 0.05 3 0 0.5 0 O
# Sel at _last_bin (logistic)

o
o
o
(6]
o
o

#
# size sel: 5 CTWL
2060 -1 -1-12199-90 0 0 0 0.5 0 O # mrror
0.01 30-1-1-199-90 0 0 0 0.5 0 O
#
# size sel: 6 CREC
11.11 58 32.0296 31.3018 -10.05 3 0 O O O 0.5 0 0O # Peak (in_cm
-6 4 -5.99941 -6 -1 0.05 -90 0 0O O 0.5 0 0
# top_(_logistic_between Peak _and_MaxLen )

-2 9 3.35799 3.18476 -10.05 3 0 O O O 0.5 0 O
# I n(_ascending_w dth_)

-2 9 0.239708 1.83867 -10.05 3 0 O O O 0.5 0 0
# | n(_decendi ng_wi dth_)
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-6 9 -4.85633 -4.91165 -1 0.05 3 0 O O O 0.5 0 0
# Sel at_1st _bin_(logistic)

-6 9 0.499791 -0.0259862 -1 0.05 3 0 O O O 0.5 0 0
# Sel _at _last_bin_(logistic)

#

# size sel: 7 CCEla

2060 -1 -1-199-90 0 0 O 0.5 0 O #_mrror
0.01 30-1-1-199-90 0 0 O 0.5 0 O

#

# size sel: 8 CCElc

2060 -1 -1 -1299-90 0 0 0 0.5 0 O # mrror
0.01 30-1-1-199-90 0 0 0 0.5 0 O

#

# size sel: 9 OCE2a

11.11 58 39.8003 39.2744 -10.05 3 0 0 O O 0.5 0 0 #_Peak (in_cm
-64 -6-6-1005 -90 0 0O 0 0.5 0 O

# top_(_logistic_between Peak _and_MaxLen )
-2 9 3.71955 3.72437 -10.05 3 0 O O O 0.5 0 0

# I n(_ascendi ng_wi dth_)
-2 9 2.95891 2.26633 -10.05 3 0 O O O 0.5 0 O

# | n(_decending_wi dth_)
-69 -6-6-1005 -90 0 0O 0 0.5 0O O # Sel_at _1st _bin_(logistic)
-6 9 -0.654804 -0.20489 -1 0.05 4 0 0O O O 0.5 0 0

# Sel _at _last_bin_(logistic)
#
# size_sel: 10 OCE2c
2060 -1 -1-12199-90 0 0 0 0.5 0 O # mrror
0.01 30 -1-1-199-90 0 O
#
# size_sel: 11 OCE2d
2060 -1 -1 -199 -90 O
0.01 30 -1-1-1199-90
#
# size sel: 12 TAGS
2060 -1 -1-1299-90 0 0 0 0.5 0 O # mrror
0.01 30 -1-1-199-90 0 0 0 0.5 0 O
#
# size sel: 13 CCEla
2060 -1 -1-12199-90 0 0 0 0.5 0 O # mrror
0.01 30-1-1-199-90 0 0 0 0.5 0 0
#
# size_sel: 14 CCE1b
2060 -1 -1-199-90 0 0 0 0.5 0 O # mrror
0.01 30 -1-1-199-90 0 0 0 0.5 0 0
#
# size_sel: 15 CCE2

[eNe)
[eNe)

11.11 58 30.3749 29.46 -1 0.05 3 0 0O O O 0.5 0 0 #_Peak_(in_cm
-6 4 -5.99999 -3.85288 -1 0.05 3 0 0 O O 0.5 0 0

# top_(_logistic_between_Peak_and_MaxLen_ )
-2 9 2.85207 2.6764 -10.05 3 0 0 0 0 0.5 0 O

# I n(_ascending_wi dth)
-2 9 2.45206 2.69477 -10.05 3 0 O O O 0.5 0 O
# | n(_decendi ng_wi dth_)
-6 9 -5.59217 -5.96791 -1 0.05 3 0 O O O 0.5 0 0
# Sel at_1st _bin_(logistic)
-6 9 -0.997155 -1.75581 -1 0.05 3 0 0 O O 0.5 0 O
# Sel at _last_bin (logistic)
# end_Sel ecti on_paraneters
1
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0 #_Environnental Custom Fl ag
0 #_Ti meBl ock_Cust om Fl ag

1

# Variance_Adj ust nent _Factors

# HKL TW REC HKL TW REC CPUE.1 CPUE_1 CPUE 2 CPUE_2
CPUE 2 TAGS CPUE 1 CPUE1 CPUE2 JW

0O 0 0O O O O 0.1661 0.0000 0.1991 0.0598 0.0000 0.0473
0.2461 0.1041 0.0900 0.3680 #_add_to_survey_CV

O 00 0O OO OGO OT OT OTUOTO OO O 0 #addto_discard_SD

O 00 00O OO OGO OT OGO OGO O O 0 #addtoav body w_SD

0.9098 5.5968 0.7116 1.6377 3.3032 0.3747 1.0000 1.0000
0.7873 1.0000 1.0000 1.0000 1.0000 1.0000 0.9891  1.0000

# multiply I en_conp_input_ N
1.5815 1. 0000 1. 0000 1. 0000 1. 0000 1. 0000 1. 0000 1. 0000
0. 5280 1. 0000 1. 0000 1. 0000 1. 0000 1. 0000 1. 0000 1. 0000
# mul tiply_age_conp_input _N
11 1 1 1 1 1 1 0.6998 1 1 1 1 1 1 1 # mltiply_len-at-
age_input _N

# Degrees_of Freedom for_ Discard_ & Mean_Body Wi ght
30

30

# Lanbdas

1 # Max_Lanbda_Phase

1 # SD offset: _1=include log(s) terns_in_Like
# CPUE_Lanbdas: _1 for_each_Fi shery/ Survey

1 1 1 1 1 1 # Fisheries

11 1 1 1 1 1 1 1 1 #_Surveys

# Discard _Lanbdas: 1 for_each_Fi shery/ Survey
1 1 1 1 1 1 # Fisheries

11 1 1 1 1 1 1 1 1 # _Surveys

# Mean_Body _Weight: 1 only

1

# Length_Conpositions: 1 for_each_ Fishery/ Survey
1 1 1 1 1 1 # Fisheries

11 1 1 1 1 1 1 1 1 # _Surveys

# Age_ Conpositions: _1 for_each_Fi shery/ Survey
1 1 1 1 1 1 # Fisheries

11 1 1 1 1 1 1 1 1 #_Surveys

# Mean_Size at Age: 1 for_each_Fishery/ Survey
1 1 1 1 1 1 # Fisheries

11 1 1 1 1 1 1 1 1 # _Surveys

# Initial _Equilibrium

1

# Recruitnment _Devi ations

1

# Prior_Lanbda

0

# Deviation _Time_Series

1

# Crash_Penalty

100

0.9 # Max_Al | owabl e_Harvest Rate

999
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Appendix C. Stock Synthesis datafile.

## Bl ack_Rockfi sh_Assessnent for_ _Oregon_& California, 1-area_nodel

## SS2_Version_2.00 Fi nal _Base-run_Mde

1915 # start_year

2006 #_end_year

1 #_seasons_per_year

12 # vector_of nonths_wi thin_each_season

1 # spawni ng_season

6 # N fishing fleets

10 #_N_surveys

HKL %M WL YRECYHKL %6 W YRECYCPUE 1 YCPUEL UCPUE2 YCPUE2 UCPUE2 Yo AGSUCPUEL %CPUEL %6CPUE2 %

JW

# vector_of fishery/survey timng for_catch & CPUE

0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
.5 0.5 0.5

0
2 # N genders_FEM-1
40 #_accunul at or _age
# init_equilibriumcatch
0O 0 0O 0O 0O
# ret _catch
# OHKL OM'W. OREC CHKL CTW. CREC #
0.00 0.00 0.00 0.00 0.00 0.00 # 1915 0.00
0.21 0.00 0.00 2.66 0.06 0.00 # 1916 2.93
0.43 0.00 0.00 5.32 0.12 0.00 # 1917 5.87
0.64 0.00 0.00 7.98 0.18 0.00 # 1918 8.80
0.85 0.00 0.00 10.64 0.25 0.00 # 1919 11.74
1.07 0.00 0.00 13.30 0.31 0.00 # 1920 14.67
1.28 0.00 0.00 15.96 0.37 0.00 # 1921 17.61
1.49 0.00 0.00 18.62 0.43 0.00 # 1922 20.54
1.70 0.00 0.00 21.28 0.49 0.00 # 1923 23.47
1.92 0.00 0.00 23.94 0.55 0.00 # 1924 26.41
2.13 0.00 0.00 26.60 0.61 0.00 # 1925 29.34
2.34 0.00 0.00 29.26 0.68 0.00 # 1926 32.28
2.56 0.00 0.00 31.92 0.74 0.00 # 1927 35.21
2.73 0.00 0.00 30.81 0.88 0.00 # 1928 34.42
7.79 0.00 0.00 54.34 0.93 0.00 # 1929 63.06
11.65 0.00 0.00 47.73 3.08 0.00 # 1930 62.46
8.13 0.00 0.00 36.15 11.18 0.00 # 1931 55.46
2.17 0.02 0.00 29.86 9.65 0.00 # 1932 41.70
4.34 0.01 0.00 16.43 14.60 0.00 # 1933 35.39
2.61 0.00 0.00 34.07 8.79 0.00 # 1934 45.47
1.65 0.01 0.00 41.85 9.79 0.00 # 1935 53.30
7.91 0.01 0.00 47.91 4.69 0.00 # 1936 60.51
5.66 0.00 0.00 37.67 10.35 0.00 # 1937 53.69
2.68 0.00 0.00 39.67 12.63 0.00 # 1938 54.98
3.80 0.03 0.00 46.73 17.36 0.00 # 1939 67.92
10.94 0.33 0.00 39.02 13.66 0.00 # 1940 63.95
18.57 0.90 0.00 30.68 10.90 0.00 # 1941 61.05
18.37 2.17 0.00 23.55 14.55 0.00 # 1942 58.65
66.13 9.11 0.00 45.97 36.46 0.00 # 1943 157.67
23.19 21.74 0.00 34.20 170.08 0.00 # 1944 249.21
18.91 36.43 0.00 36.43 366.97 0.00 # 1945 458.74
19.56 25.96 0.00 49.91 293.40 8.06 # 1946 396.89
10.82 8.00 0.00 47.53 194.84 16.12 # 1947 277.31
19.93 4.74 0.00 34.08 121.05 24.18 # 1948 203.98
16.33 9.89 0.00 29.21 100.10 32.25 # 1949 187.78
10.34 13.06 1.67 40.49 114.58 40.31 # 1950 220.45
8.06 10.33 3.34 46.42 140.67 48.37 # 1951 257.18
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7.71 11.99 5.01 38.97 81.53 56.43 # 1952 201.65

2.98 5.82 6.68 27.34 98.49 64.49 # 1953 205.80

4.26 8.69 8.35 49.40 98.32 72.55 # 1954 241.57

5.26 16.56 10.02 43.06 90.77 80.61 # 1955 246.28

2.18 10.84 11.69 5.66 64.60 88.68 # 1956 183.65

4.57 9.28 13.36 10.66 76.09 96.74 # 1957 210.70

1.41 11.21 15.03 0.40 79.02 179.72 # 1958 286.79

3.67 24.21 16.70 12.08 69.61 146.25 # 1959 272.51

2.55 23.44 18.37 9.35 77.71 133.21 # 1960 264.63

5.59 18.96 20.04 7.09 43.41 95.90 # 1961 190.98

6.05 21.24 21.71 9.10 44.64 101.88 # 1962 204.62

4.97 30.95 23.38 14.96 71.62 112.21 # 1963 258.07

5.48 40.73 25.05 8.12 40.02 83.32 # 1964 202.72

18.58 40.69 26.72 11.83 56.72 131.18 # 1965 285.71

6.02 20.39 28.38 13.90 42.74 154.02 # 1966 265.45

16.26 9.41 30.05 13.93 40.07 186.97 # 1967 296.70

16.35 12.52 31.72 13.04 54.38 177.32 # 1968 305.34

40.84 31.20 33.39 35.41 65.88 192.78 # 1969 399.50

18.61 20.93 35.06 35.66 85.93 274.37 # 1970 470.56

0.66 23.70 36.73 3.63 111.27 193.72 # 1971 369.71

0.77 31.61 38.40 28.35 124.92 246.86 # 1972 470.91

0.12 25.71 40.07 8.16 94.63 311.66 # 1973 480.35

0.00 19.85 75.60 32.11 108.91 353.16 # 1974 589.63

0.48 20.35 37.64 12.27 74.52 334.32 # 1975 479.58

0.16 23.66 113.11 14.06 88.53 403.07 # 1976 642.59

62.87 24.67 113. 36 10.55 64.41 361.89 # 1977 637.75

55.18 47.85 148.40 11.06 69.14 327.39 # 1978 659.02

89.72 100.86 289.04 19.99 126.15 341.28 # 1979 967.05
46.63 138.47 235.99 27.88 179.51 270.19 # 1980 898.68
80.55 0.00 362.93 22.35 457.61 421.50 # 1981 1344.95
123.09 159.73  386.57 118.48 232.94 434.51 # 1982 1455.32
216.60 95.70 373.81 299.82 120. 08 197.48 # 1983 1303.49
126.77 2.27 486.83 193.41 37.80 359.79 # 1984 1206.87
139.33 0.29 194.11 320.38 81.41 399.25 # 1985 1134.78
214.93 0.00 193.84 21.55 0.75 336.35 # 1986 767.41
92.46 0.45 202.53 21.42 67.26 207.32 # 1987 591.43
105.63 0.00 217.56 25.93 57.95 209.69 # 1988 616.77
137.20 0.00 308.64 106.60 26.63 219.76 # 1989 798.83
192.41 0.27 312.32 145.81 0.33 230.96 # 1990 882.10
413.24 0.04 156.33 124.96 21.90 245.99 # 1991 962.46
431.83 0.00 308.75 217.49 50.24 261.02 # 1992 1269.32
126.77 0.18 341.90 146.52 2.29 251.23 # 1993 868.89
149.88 35.88 280.81 147.93 0.32 228.06 # 1994 842.88
128.84 2.02 350.83 186.82 2.28 176.47 # 1995 847.25
191.24 0.22 376.80 128. 69 10.39 143.18 # 1996 850.53
217.81 1.72 343.56 144.12 12.19 94.88 # 1997 814.28
206.44 0.40 339.64 93.99 5.50 108.73 # 1998 754.70
196.59 0.03 282.48 65.63 3.79 154.66 # 1999 703.16
159.83 0.02 308.17 55.06 1.32 131.02 # 2000 655.41
192.49 0.01 329.32 112. 41 1.30 240.44 # 2001 875.96
163.54 0.03 270.16 100.63 2.03 152.73 # 2002 689.12
150.68 0.00 341.24 68.07 0.51 500.38 # 2003 1060.89
160.68 0.16 330.82 76.32 1.23 117.29 # 2004 686.51
138.93 0.17 309.60 85.73 0.00 183.28 # 2005 717.71
112.21 0.01 259.81 71.68 0.00 183.52 # 2006 627.23

# end_catch 37966. 9

89 # Surveys
#_OR_RecFI N_CPUE
1980 1 7 3.883 0.1066

# 0.4370
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1981 1 7 6.421 0.0896 # 0.6020
1982 1 7 5.645 0.0927 # 0.5481
1983 1 7 3.097 0.1029 # 0.3356
1984 1 7 3.464 0.0743 # 0.2671
1985 1 7 4.069 0.0633 # 0.2658
1986 1 7 4.452 0.0548 # 0.2510
1987 1 7 2.797 0.0924 # 0.2707
1988 1 7 2.936 0.0738 # 0.2247
1989 1 7 5.070 0.0581 # 0.3032
1993 1 7 4.150 0.0492 # 0.2091
1994 1 7 3.886 0.0436 # 0.1731
1995 1 7 4.617 0.0445 # 0.2101
1996 1 7 4.482 0.0487 # 0.2239
1997 1 7 4.764 0.0303 # 0.1467
1998 1 7 5.145 0.0356 # 0.1866
1999 1 7 4.377 0.0369 # 0.1646
# OR_RecFl N_CPUE

2000 1 8 4.609 0.0422 # 0.1984
2001 1 8 4.536 0.0420 # 0.1948
2002 1 8 4.774 0.0430 # 0.2096
2003 1 8 -5.036 0.0737 # 0.3850
2004 1 8 -4.803 0.0236 # 0.1145
# ORBS_CPUE

1979 1 9 3.452 0.0669 # 0.2389
1980 1 9 3.651 0.0667 # 0.2520
1981 1 9 5.233 0.0690 # 0.3737
1982 1 9 4.909 0.0678 # 0.3442
1983 1 9 4.894 0.0712 # 0.3612
1984 1 9 5.015 0.0714 # 0.3714
1986 1 9 4.378 0.0698 # 0.3166
1987 1 9 3.446 0.0676 # 0.2410
1988 1 9 4.374 0.0684 # 0.3097
1989 1 9 4.665 0.0687 # 0.3316
1990 1 9 4.157 0.0673 # 0.2895
1991 1 9 2.856 0.0655 # 0.1934
1992 1 9 3.987 0.0667 # 0.2749
1993 1 9 4.456 0.0680 # 0.3136
1994 1 9 3.042 0.0639 # 0.2006
1995 1 9 4.252 0.0674 # 0.2966
1996 1 9 4.714 0.0688 # 0.3358
1998 1 9 3.886 0.0638 # 0.2562
1999 1 9 3.664 0.0637 # 0.2409
# ORBS_CPUE

2000 1 10 4.270 0.0651 # 0.2872
2001 1 10 4.160 0.0659 # 0.2834
2002 1 10 4.076 0.0649 # 0.2735
2003 1 10 4.971 0.0677 # 0.3481
2004 1 10 5.256 0.0686 # 0.3733
# ORBS_CPUE

2005 1 11 4.074 0.0649 # 0.2733
2006 1 11 3.730 0.0639 # 0.2461

# TAGS of f _Newport 1000s _fish

# 2003 1 12 2311.7 0.1349 # 0.1444
# 2004 1 12 2048.1 0.1098 # 0.1161
# 2005 1 12 1568.3 0.1032 # 0.1087
# 2006 1 12 2230.4 0.1337 # 0.1430
2004 1 12 1305.8 0.1770 # 0.1936
2005 1 12 1375.8 0.1460 # 0.1572
2006 1 12 2130.6 0.1625 # 0.1765

# CA_RecFl N_CPUE
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1980 1 13 3.051 0.4396 # 1.6844
1981 1 13 2.509 0.4392 # 1.3834
1982 1 13 3.794 0.4348 # 2.0662
1984 1 13 11.093 0.3272 # 4.2940
1985 1 13 6.607 0.1557 # 1.1133
1986 1 13 4.198 0.2177 # 1.0212
1987 1 13 7.692 0.3025 # 2.7173
1988 1 13 5.129 0.1907 # 1.0774
1989 1 13 3.296 0.5212 # 2.2544
1995 1 13 4.349 0.1793 # 0.8543
1996 1 13 4.400 0.1072 # 0.4979
1997 1 13 6.700 0.1537 # 1.1131
1998 1 13 2.707 0.1861 # 0.5538
1999 1 13 6.446 0.1197 # 0.8197

#_ RecFl N_CPUE

2000 1 14 7.446 0.1279 # 1.0158
2001 1 14 5.982 0.0969 # 0.6088
2002 1 14 6.158 0.0890 # 0.5732
2003 1 14 4.369 0.0806 # 0.3669
2004 1 14 5.278 0.0820 # 0.4508
2005 1 14 4.985 0.0913 # 0.4764
2006 1 14 4.202 0.0740 # 0.3227

# CA CPFV from 2003 _assessnent
1988 1 15 5.850 0.2851 # 0.3299
1989 1 15 7.760 0.3498 # 0.4188
1990 1 15 19.850 0.4964 # 0.6428
1991 1 15 8.960 0.6734 # 0.9609
1992 1 15 15.030 0.3515 # 0.4212
1993 1 15 5.970 0.3162 # 0.3719
1994 1 15 16.740 0.2719 # 0.3124
1995 1 15 13.400 0.2415 # 0.2731
1996 1 15 13.970 0.2270 # 0.2548
1997 1 15 15.400 0.2226 # 0.2494
1998 1 15 8.130 0.2747 # 0.3161

# SWFSC j uv_rockfish_survey ANOVA i ndex
2001 1 16 0.4244 0.3487 # 0.0355
2002 1 16 0.6357 0.2734 # 0.0277
2003 1 16 0.8027 0.2633 # 0.0267
2004 1 16 2.3344 0.3059 # 0.0311
2005 1 16 0.6350 0.2765 # 0.0280
2006 1 16 0.3785 0.2480 # 0.0251

# end_Surveys

# Di scards_Type

# Di scards

8 # Mean_Body W

# Year Season Type Partition Wit
# OR HKL_av_wt

1986 1 1 2 1.0787 0.0974
1991 1 1 2 1.3082 0. 0974
1992 1 1 2 1.1834 0. 0974
1993 1 1 2 1.1104 0. 0974
1994 1 1 2 1.1925 0.0974
1995 1 1 2 1.0991 0.0974
1996 1 1 2 1.1331 0. 0974
1997 1 1 2 0.9203 0. 0974
1998 1 1 2 0.9721 0. 0974
1999 1 1 2 0.8804 0.0974
2000 1 1 2 0.9471 0.0974
2001 1 1 2 1.0464 0. 0974
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2002 1 1 2 1.1508 0. 0974
2003 1 1 2 1.1000 0. 0974
2004 1 1 2 1.1004 0. 0974
2005 1 1 2 0.9879 0.0974
2006 1 1 2 1.0133 0. 0974
# OR TW._av_wt

1980 1 2 2 1.4356 0. 354
1981 1 2 2 1.4651 0. 354
1982 1 2 2 1.6860 0. 354
1983 1 2 2 1.3445 0. 354
1984 1 2 2 1.3535 0. 354
1985 1 2 2 1.0818 0. 354
1993 1 2 2 1.5694 0. 354
1994 1 2 2 1.1403 0. 354
1997 1 2 2 1.4175 0. 354
2004 1 2 2 1.8235 0. 354
2005 1 2 2 1.3041 0. 354
# CA HKL _av_wt

1982 1 4 2 1.336 0.135
1983 1 4 2 1.284 0.135
1984 1 4 2 1.448 0.135
1985 1 4 2 1.302 0.135
1992 1 4 2 1.050 0.135
1993 1 4 2 1.049 0.135
1994 1 4 2 1.032 0.135
1995 1 4 2 0.971 0.135
1996 1 4 2 0.969 0.135
1997 1 4 2 0.940 0.135
1998 1 4 2 1.006 0.135
1999 1 4 2 1.007 0.135
2000 1 4 2 0.952 0.135
20010 1 4 2 1.076 0.135
2002 1 4 2 1.153 0.135
2003 1 4 2 1.121 0.135
2004 1 4 2 0.990 0.135
2005 1 4 2 0.893 0.135
2006 1 4 2 0.996 0.135

# CA TW._av_wt

1978 1 5 2 1.450 0.2195
1980 1 5 2 1.370 0.2195
1981 1 5 2 1.515 0.2195
1982 1 5 2 1.549 0.2195
1983 1 5 2 1.356 0.2195
1984 1 5 2 1.421 0.2195
1985 1 5 2 1.642 0.2195
1986 1 5 2 1.588 0.2195
1987 1 5 2 1.674 0.2195
1988 1 5 2 1.587 0.2195
1989 1 5 2 1.803 0.2195

# 1990 1 5 2 0.635 0.2195
1991 1 5 2 1.437 0.2195
1992 1 5 2 1.417 0.2195
1996 1 5 2 1.851 0.2195
1997 1 5 2 1.588 0.2195
1998 1 5 2 1.663 0.2195
1999 1 5 2 1.851 0.2195
2000 1 5 2 1.778 0.2195
2000 1 5 2 1.554 0.2195
2003 1 5 2 1.910 0.2195
2004 1 5 2 1.814 0.2195
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# end_Mean_Body W

# Composition_Conditioners
0. 0001
0. 0001
22 # Nunber _of Length Bins
5 15 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60

150

1992

199

199

199

199

199

200

200

200

ONOOOOORrRPROO0OO0OO0O0O0O0O0O0OO0O0D0DWVWOOODO0OO0OWMOOODOONODOO0ODO0ODO0OODOOO0OOOUITOOOOO

# Lengt h_Conpositi on_CObservati ons
# OR Commercial _HKL

1 1

. 00334
. 03013
. 00000
. 00560
. 00325

1 1

. 01723
. 05390
. 00000
. 04740
. 00148

1 1

. 00000
. 01122
. 00000
. 03312
. 00000

1 1

. 00649
. 01488
. 00000
. 07289
. 00115

1 1

. 00385
. 02096
. 00000
. 06927
. 00000

1 1

. 02531
. 00000
. 00000
. 07417
. 00000

1 1

. 02254
. 01656
. 00000
. 08441
. 00372

1 1

. 00604
. 02927
. 00000
. 03248
. 00044

1 1

. 00133

O WOOOOOWOOOOOWOOODOOWOOOOOWOODOOOWOODOOOWOOODLOOWOOoOOoODOoOOoOW

0 38.8 0.00000
. 02228 0.02359 O
.01961 0.03759 O
. 00000 0.00000 O
. 02679 0.07662 O
. 01198 0.00000 O

0 69.8 0.00000
.02793 0.06793 O
.01601 0.01803 O
. 00000 0.00000 O
. 04103 0.08497 0
. 00000 0.00000 O

0 37.5 0.00000
. 00423 0.03378 O
. 01961 0.00000 O
. 00000 0.00000 O
.07103 0.09712 O
. 00000 0.00000 O

0 42.9 0.00000
. 02336 0.02460 O
. 00450 0.00446 O
. 00000 0.00000 O
.08727 0.10316 O
. 00000 0.00000 O

0 50.4 0.00000
.01803 0.03283 O
. 00055 0.00448 O
. 00000 0.00000 O
.11665 0.11110 O
. 00000 0.00000 O

0 28.0 0.00000
. 06681 0.06538 O
. 00000 0.00000 O
. 00000 0.00000 O
. 13602 0.09185 O
. 00000 0.00000 O

0 113.2 0.00000
.01886 0.07638 O
. 00292 0.00318 O
. 00000 0.00000 O
. 08659 0.10386 O
. 00000 0.00000 O

0 209.0 0.00000
. 02883 0.04877 O
. 00898 0.00045 O
. 00000 0.00000 O
. 05627 0.10514 O
. 00000 0.00000 O

0 -260.8 0.00000 O
. 00894 0.02270 O.
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0. 00000 0.00000 0.00000
. 02253 0.06833 0.05617 O
. 00077 0.00000 0.00000 O
. 00000 0.00000 0.00000 O
. 09186 0.12153 0.12521 O
. 00000 0.00000 O0.00000 #
0. 00000 0.00000 0.00000
. 04817 0.07203 0.08057 O
. 00280 0.00000 0.00000 O
. 00000 0.00000 0.00388 O
. 08163 0.10885 0.06304 O
. 00000 0.00000 O0.00000 #
0. 00000 0. 00000 0.00000
.04736 0.08518 0.04782 O
. 00000 0.00000 0.00000 O
. 00000 0.00000 0.00000 O
. 18612 0.15198 0.07696 O
. 00000 0.00000 O0.00000 #
0. 00000 0.00000 0.00115
. 06610 0.07574 0.04200 O
. 00000 0.00000 0.00000 O
. 00229 0.00344 0.00909 O
.13952 0.12484 0.06143 O
. 00000 0.00000 O0.00000 #
0. 00000 0.00000 0.00000
. 04022 0.05179 0.05740 O
. 00000 0.00963 0.00000 O
. 00000 0.00385 0.00998 O
.15866 0.10053 0.04938 O
. 00000 0.00000 O0.00000 #
0. 00000 0.00000 0.01406
.07475 0.02799 0.05929 O
. 00000 0.00000 0.00000 O
. 00000 0.00000 0.01406 O
. 12671 0.04001 0.01390 O
. 00000 0.00000 O0.00000 #
0. 00000 0.00000 0.00000
. 09469 0.08862 0.05707 O
. 00743 0.00000 0.00000 O
. 00000 0.00063 0.00343 O
.07380 0.05575 0.03338 O
. 00000 0.00000 O0.00000 #
0. 00000 0.00000 0.00000
. 08657 0.10686 0.11977 O
. 00000 0.00045 0.00000 O
. 00000 0.00000 0.00046 O
.11684 0.07283 0.03307 O
. 00091 0.00000 O0.00000 #
. 00000 0.00000 O
04397 0.05983 0.

0. 00000

.07311 O.
. 00000 O.
. 01988 0.
. 05670 O.

1. 00002
0. 00000

. 03881 O.
. 00000 O.
. 01075 O.
.01317 O.

0. 99996
0. 00000

. 04676 O.
. 00000 O.
. 00423 O.
. 01594 0.

0. 99998
0. 00000

. 04816 O.
. 00000 O.
. 01723 O.
. 02091 oO.

0.99991
0. 00000

. 03238 0.
. 00000 O.
. 02146 O.
. 00240 O.

0. 99998
0. 00000

. 04670 O.
. 00000 O.
. 01640 O.
. 04217 O.

0. 99992
0. 00063

. 06686 O.
. 00000 O.
. 00509 O.
. 03550 O.

1. 00008
0. 00000

. 08927 0.
. 00000 oO.
. 00236 O.
. 01020 oO.

1. 00001

0. 00000
05288
00000
00077
04950

0. 00000
06982
00000
02394
00659

0. 00000
04734
00000
02017
00000

0. 00305
05602
00000
03502
00115

0. 00385
02914
00000
04767
00390

0. 00000
00371
00000
06063
00000

0. 00440
02301
00000
02640
00435

0. 00045
02860
00000
00723
00748

. 00000 0.00000

09745 0.09179 0.08903
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200

200

200

200

OCO0OO0OO0O0OODOO0OO0OO0OO0OUIODOO0OO0OOP,PODODOOOWOOOO

#

. 07618
. 00000
. 01284
. 00087

1 1
. 00206
. 05698
. 00000
. 02379
. 00868

1 1
. 00185
. 06208
. 00000
. 03147
. 00422

1 1
. 00035
. 05380
. 00000
. 04532
. 00142

1 1
. 01563
. 03757
. 00000
. 04930
. 00064

QOO0 O0OWOOOOOWOOOOOWOODOOOWOoOOoOOoOOo

. 03186
. 00000
. 02243
. 00000
0 -30
. 01409
. 02411
. 00000
. 02704
. 00038
0 -70
. 01800
. 03817
. 00000
. 05916
. 00000
0 -40
. 01056
. 02343
. 00000
. 09376
. 00000
0 808.9
. 03284
. 01219
. 00000
. 07619
. 00014

# OR Commercial TW

1974

199

199

200

200

OO0 O0OO0OO0OUITOO0OO0OO0OO0OPFrRPROO0OO0OO0OONOOOOOPROODOOO

1 2
. 00000
. 18000
. 00000
. 00000
. 00000

1 2
. 00000
. 09756
. 00000
. 00000
. 00000

1 2
. 01722
. 26583
. 00000
. 00000
. 00000

1 2
. 00000
. 00000
. 00000
. 00000
. 00000

1 2
. 00000
. 08338
. 00000
. 00000
. 00000

eNeoloNeoloNoNoloNoNololololoNololoNoNeololololoNoloNoNoNoNeNe]

0 7.1
. 00000
. 14000
. 00000
. 00000
. 00000
0 6.7
. 00000
. 02439
. 00000
. 00000
. 00000

0 11.

. 00000
. 05730
. 00000
. 00000
. 00000
0O 3.8
. 00000
. 04977
. 00000
. 00000
. 00000
0 6.0
. 00000
. 05558
. 00000
. 00000
. 00000

ecNeoNeoloNoNoNoNoNelNoNe) eNoNeoNoNe) [oNeoNeoNoNe)

[eNoNeoNoNe]

eNeoNeoNoNe)

. 02101 0.00827 0.00000 0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 O0.00000 O0.00316
. 05153 0.08975 0.12290 0.09282 0.03730 0.01396
. 00000 0.00000 0.00000 O0.00000 O0.00000 # 0.99992
3 0. 00000 0.00170 0.00000 0.00000 0.00170
. 02973 0.05034 0.03790 0.07370 0.08065 0.08590
. 00893 0.00172 0.00000 0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 0.00733 0.02200
. 06961 0.13456 0.11630 0.07949 0.02965 0.01169
. 00000 0.00000 O0.00000 O0.00000 O0.00000 # 1.00004
.4 0.00000 0.00000 0.00000 O0.00000 O0.00000
. 04759 0.06873 0.07344 0.05295 0.05353 0.06901
. 01141 0.00412 0.00023 0.00023 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 0.00110 0.00872
. 06902 0.08247 0.10987 0.09246 0.02986 0.01036
. 00000 0.00000 0.00000 O0.00000 O0.00000 # 1.00004
9 0. 00000 0.00000 0.00000 0.00000 0.00000
. 04614 0.07897 0.07876 0.05852 0.04669 0.04965
. 01097 0.00180 0.00000 0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00033 0.00218 0.00965
. 06801 0.08408 0.12525 0.07805 0.02575 0.00659
00000 0.00000 0.00000 0.00000 0.00000 # 1.00003
0. 00000 0.00000 0.00000 0.00000 O0.00253 0.00226
. 05620 0.07610 0.07043 0.05511 0.06048 0.06194
. 00618 0.00162 0.00098 0.00046 0.00000 0.00000
. 00000 0.00000 0.00038 0.00258 0.00627 0.01675
. 09212 0.11618 0.08494 0.04188 0.01333 0.00451
. 00000 0.00000 0.00000 0.00000 # 0.99772
0. 00000 0.00000 0.00000 0.00000 O0.01000 0.00000
. 00000 0.00000 0.02000 0.05000 0.16000 0.16000
.11000 0.10000 0.06000 0.01000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 O0.00000 # 1.00000
0. 00000 0.00000 0.00000 0.00000 O0.00000 0.04878
.12195 0.04878 0.17073 0.09756 0.21951 0.17073
. 00000 0.00000 0.00000 0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 O0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 O0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 # 1.00001
0. 00000 0.00000 0.00000 0.00000 O0.00000 0.01722
. 00000 0.00000 0.01336 0.06118 0.18354 0.33087
. 05344 0.00000 0.00000 0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 # 0.99997
0. 00000 0.00000 0.00000 0.00000 0.00000 0.00000
. 00000 0.00000 0.10005 0.34992 0.10005 0.19959
. 14982 0.04977 0.00000 0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 # 0.99896
0. 00000 0.00000 0.00000 0.00000 O0.00000 0.00000
. 00000 0.02779 0.22233 0.19454 0.11117 0.22233
. 00000 0.08338 0.00000 0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 O0.00000 # 1.00050
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#

# OR_RecFIN

1980 1 3 0O O 228.8 0.00000 0.00000 0.00277 0.00617 0.01910 0.07004
0. 05758 0.07158 0.09814 0.12940 0.10446 0.10735 0.09289 0.08385
0. 06345 0.05467 0.02619 0.01177 0.00058 0.00000 O0.00000 0.00000
0. 00000 0.00000 0.00000 O0.00000 0.00000 0.00000 O0.00000 0.00000
0. 00000 0.00000 0.00000 O0.00000 0.00000 0.00000 O0.00000 0.00000
0. 00000 0.00000 0.00000 0.00000 0.00000 0.00000 # 1.00000

1981 1 3 0 O 135.1 0.00000 0.00294 0.00294 0.00107 0.03440 0.02594
0.07770 0.11488 0.11104 0.10134 0.11344 0.12547 0.08044 0.07948
0. 07009 0.04076 0.00881 0.00570 0.00089 0.00267 0.00000 0.00000
0. 00000 0.00000 0.00000 O0.00000 0.00000 0.00000 O0.00000 0.00000
0. 00000 0.00000 0.00000 O0.00000 0.00000 0.00000 O0.00000 0.00000
0. 00000 0.00000 0.00000 0.00000 0.00000 0.00000 # 1.00000

1982 1 3 0 O 282.0 0.00000 0.00058 0.00063 0.00155 0.00699 0.02653
0.05138 0.09989 0.10938 0.13448 0.13027 0.12940 0.12825 0.07307
0. 06254 0.02885 0.01170 0.00097 0.00354 0.00000 0.00000 0.00000
0. 00000 0.00000 0.00000 O0.00000 0.00000 0.00000 O0.00000 O0.00000
0. 00000 0.00000 0.00000 O0.00000 0.00000 0.00000 O0.00000 O0.00000
0. 00000 0.00000 0.00000 0.00000 0.00000 O0.00000 # 1.00000

1983 1 3 0 O 97.1 0.00000 0.00000 0.00000 0.00168 0.02290 0.01886
0.06724 0.07330 0.16766 0.15152 0.13509 0.11315 0.10429 0.07156
0.03738 0.01852 0.00000 O0.00000 0.01094 0.00589 0.00000 0.00000
0. 00000 0.00000 0.00000 O0.00000 0.00000 0.00000 O0.00000 0.00000
0. 00000 0.00000 0.00000 O0.00000 0.00000 0.00000 O0.00000 0.00000
0. 00000 0.00000 0.00000 0.00000 0.00000 O0.00000 # 1.00000

1984 1 3 0 O 402.9 0.00000 0.00000 0.00259 0.00279 0.01253 0.02360
0.03014 0.08844 0.12882 0.18594 0.13558 0.12887 0.11733 0.06969
0. 04041 0.01970 0.00977 0.00286 0.00093 0.00000 O0.00000 0.00000
0. 00000 0.00000 0.00000 O0.00000 0.00000 0.00000 O0.00000 O0.00000
0. 00000 0.00000 0.00000 O0.00000 0.00000 0.00000 O0.00000 O0.00000
0. 00000 0.00000 0.00000 0.00000 0.00000 O0.00000 # 1.00000

1985 1 3 0 O 542.3 0.00000 0.00102 0.00600 0.02879 0.01743 0.04297
0.07813 0.07193 0.10698 0.16581 0.14105 0.14777 0.09331 0.04984
0. 02459 0.01584 0.00411 0.00174 0.00159 0.00042 0.00072 0.00000
0. 00000 0.00000 0.00000 O0.00000 0.00000 0.00000 O0.00000 0.00000
0. 00000 0.00000 0.00000 O0.00000 0.00000 0.00000 O0.00000 0.00000
0. 00000 0.00000 0.00000 0.00000 0.00000 0.00000 # 1.00000

1986 1 3 0 O 375.3 0.00000 0.00000 0.00034 0.00929 0.00988 0.03216
0. 06220 0.06488 0.11536 0.15664 0.16571 0.18939 0.10484 0.05780
0.01618 0.01067 0.00406 0.00000 0.00058 0.00000 O0.00000 O0.00000
0. 00000 0.00000 0.00000 O0.00000 0.00000 0.00000 O0.00000 0.00000
0. 00000 0.00000 0.00000 O0.00000 0.00000 0.00000 O0.00000 0.00000
0. 00000 0.00000 0.00000 0.00000 0.00000 0.00000 # 1.00000

1987 1 3 0 O 304.4 0.00000 0.00458 0.00929 0.02725 0.03415 0.05976
0.08123 0.07492 0.08696 0.13259 0.08128 0.14286 0.09766 0.08350
0.03985 0.03203 0.00628 0.00376 0.00000 0.00000 0.00205 0.00000
0. 00000 0.00000 0.00000 O0.00000 0.00000 0.00000 O0.00000 0.00000
0. 00000 0.00000 0.00000 O0.00000 0.00000 0.00000 O0.00000 O0.00000
0. 00000 0.00000 0.00000 0.00000 0.00000 O0.00000 # 1.00000

1988 1 3 0 O 464.2 0.00000 0.01064 0.01601 0.02674 0.03208 0.05387
0.07577 0.10631 0.13256 0.15706 0.12674 0.10577 0.06696 0.03820
0.02820 0.01734 0.00521 0.00053 0.00000 0.00000 O0.00000 0.00000
0. 00000 0.00000 0.00000 O0.00000 0.00000 0.00000 O0.00000 O0.00000
0. 00000 0.00000 0.00000 O0.00000 0.00000 0.00000 O0.00000 0.00000
0. 00000 0.00000 0.00000 0.00000 0.00000 O0.00000 # 1.00000

1989 1 3 0 O 269.5 0.00000 0.00152 0.00455 0.00803 0.01046 0.02952
0.04616 0.10760 0.12274 0.15432 0.12929 0.14410 0.10991 0.06327
0.03836 0.01530 0.00304 0.00698 0.00061 0.00243 0.00182 0.00000
0. 00000 0.00000 O0.00000 0.00000 0.00000 0.00000 O0.00000 0.00000
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1993

199

199

199

199

199

199

200

200

200

O OONOOOOORFRPROOO0ODO0ODO0OO0ODO0DO0DO0OO0DO0DVWOOODO0ODOMWOOOOONODODODO0ODO0DOLOOOOOUITODOOOORMODOOOO

. 00000
. 00000

1 3

. 04434
. 03157
. 00000
. 00000
. 00000

1 3

. 04906
. 03119
. 00000
. 00000
. 00000

1 3

. 04732
. 02269
. 00000
. 00000
. 00000

1 3

. 04551
. 02002
. 00000
. 00000
. 00000

1 3

. 05066
. 01769
. 00000
. 00000
. 00000

1 3

. 03196
. 05333
. 00000
. 00000
. 00000

1 3

. 03122
. 02807
. 00000
. 00000
. 00000

1 3

. 02237
. 03796
. 00000
. 00000
. 00000

1 3

. 03060
. 01329
. 00000
. 00000
. 00000

1 3

. 03579
. 02559
. 00000

[eNeolololoNololoNoNoloNololoNoololoNeololeololoNololoololoNoloNolololoNololoNeoloNoNololoNeololololoNolololNoNoloNeoloNoNe N

199

. 00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 0.00000 # 1.00000
0 579.9 0.00000 0.00141 0.00094 0.00191 0.01144 0.02720
.10156 0.10356 0.17350 0.17203 0.14158 0.09979 0.07177
.01327 0.00157 0.00132 0.00094 0.00000 0.00031 0.00000
. 00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 0.00000 # 1.00000
0 751.2 0.00000 0.00062 0.00389 0.00608 0.00972 0.02288
.08583 0.11953 0.15913 0.14435 0.16026 0.10826 0.06625
.01611 0.00586 0.00751 0.00320 0.00026 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 0.00000 # 1.00000
0 646.5 0.00000 0.00023 0.00026 0.00283 0.00755 0.02738
.11106 0.14786 0.17037 0.16654 0.15114 0.08902 0.03970
.01386 0.00193 0.00000 0.00023 0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 0.00000 # 1.00000
0 625.6 0.00000 0.00000 0.00000 0.00132 0.01580 0.02497
11137 0.12748 0.15060 0.17028 0.15323 0.11340 0.05187
. 00894 0.00303 0.00000 0.00021 0.00196 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 0.00000 # 1.00000
0 873.5 0.00000 0.00057 0.00112 0.00157 0.01069 0.02782
.11359 0.17352 0.17016 0.14780 0.12583 0.09247 0.05334
.00902 0.00179 0.00218 0.00000 0.00000 0.00019 0.00000
. 00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 0.00000 # 1.00000
0 1295.9 0.00000 0.00036 0.00051 0.00343 0.01378
.05480 0.09139 0.13245 0.17028 0.17687 0.12861 0.10006
.02541 0.01459 0.00159 0.00017 0.00041 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 0.00000 0.00000 # 1.00000
0 1496.5 0.00000 0.00000 0.00012 0.00082 0.00913
.07128 0.13086 0.17282 0.18861 0.15258 0.11710 0.07509
.01634 0.00356 0.00162 0.00029 0.00049 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 0.00000 0.00000 # 1.00000
0 1256.6 0.00000 0.00019 0.00136 0.00230 0.01125
.05289 0.10804 0.17568 0.19486 0.17571 0.12231 0.07826
. 00946 0.00314 0.00096 0.00135 0.00000 0.00192 0.00000
. 00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 0.00000 O0.00000 # 1.00000
0 715.4 0.00000 0.00048 0.00048 0.00240 0.00914 0.01983
.06294 0.14362 0.21845 0.20908 0.15112 0.08157 0.04326
. 00583 0.00572 0.00166 0.00029 0.00000 0.00000 0.00024
. 00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 0.00000 # 1.00000
0 758.4 0.00000 0.00000 0.00000 0.00107 0.00826 0.01420
. 04554 0.09808 0.16682 0.22051 0.18479 0.12287 0.05972
. 00937 0.00480 0.00096 0.00086 0.00077 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
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0. 00000 0.00000 0.00000 O.
0. 00000 0.00000 0.00000 O.

#

# OR ORBS-1,

=y
©
~
(0]

197

198

198

198

198

198

198

198

QOO0 O0COOOO0OO0OO0OO0OUIODOO0OO0COP,R,PODODODODOWOOOOONOOOOORrROOO0OO0ODO0ODO0OO0ODO0ODO0OO0OO0ODWOOOOOoO

1987
0

19
. 06950
. 06950
. 00000
. 00000
. 00000

19
. 00000
. 07940
. 00000
. 00000
. 00000

19
. 02000
. 06000
. 00000
. 00000
. 00000

1 9
. 01450
. 05800
. 00000
. 00000
. 00000

1 9
. 00000
. 08560
. 00000
. 00000
. 00000

19
. 01980
. 01980
. 00000
. 00000
. 00000

19
. 01410
. 04740
. 00000
. 00000
. 00000

19
. 00210
. 07590
. 00000
. 00000
. 00000

1 9
. 01770
. 09820
. 00000
. 00000
. 00000

1 9
. 01430

eNoNoNoNoNoNololoNoNoloNoNololoNoloNoloNoNoNoloNoNoNoNoNoNoloNoNoNoNeoNoloNoNoNoNoNoNoNoNoloNoNoNoloNoNoNoNeoNoNa)|

Gari bal di _only

0 43.1 0.00000
. 06560 0.11190 O
. 05400 0.02710 O
. 00000 0.00000 O
. 00000 0.00000 O
. 00000 0.00000 O

0 21.0 0.00000
. 01590 0.06350 O
. 02380 0.00790 O
. 00000 0.00000 O
. 00000 0.00000 O
. 00000 0.00000 O

0 8.3 0. 00000
. 02000 0.12000 O
. 02000 0.00000 O
. 00000 0.00000 O
. 00000 0.00000 O
. 00000 0.00000 O

0 11.5 0.00000
. 04350 0.07250 O
. 02900 0.00000 O
. 00000 0.00000 O
. 00000 0.00000 O
. 00000 0.00000 O

0 31.1 0.00000
. 03210 0.05340 O
. 05880 0.04810 O
. 00000 0.00000 O
. 00000 0.00000 O
. 00000 0.00000 O

0 16.8 0.00000
. 09900 0.13860 O
. 01980 0.00000 O
. 00000 0.00000 O
. 00000 0.00000 O
. 00000 0.00000 O

0 130.1 0.00000
. 05250 0.11390 O
. 03970 0.01540 O
. 00000 0.00000 O
. 00000 0.00000 O
. 00000 0.00000 O

0 81.1 0.00000
.03290 0.05750 O
. 03900 0.00830 O
. 00000 0.00000 O
. 00000 0.00000 O
. 00000 0.00000 O

0 132.3 0.00000
. 01510 0.05040 O
. 05290 0.03150 O
. 00000 0.00000 O
. 00000 0.00000 O
. 00000 0.00000 O

0 104.8 0.00000

. 01740 0.05400 O.

. 10430
. 00390
. 00000
. 00000
. 00000

. 11900
. 00790
. 00000
. 00000
. 00000

. 10000
. 00000
. 00000
. 00000
. 00000

. 08700
. 00000
. 00000
. 00000
. 00000

. 11760
. 02140
. 00000
. 00000
. 00000

. 18810
. 00000
. 00000
. 00000
. 00000

. 14850
. 00760
. 00000
. 00000
. 00000

. 15200
. 00210
. 00000
. 00000
. 00000

. 11210
. 01010
. 00000
. 00000
. 00000

00000 O.
00000 O.

0. 00000

0. 0000

0. 0000

0. 0000

0. 0000

0. 0000

0. 0000

0. 0000

0. 0000

eNeoNeolooloNolololololNololoNololoNolololololoNololoNeoloNoNolololololololoNololoNoololoNeoloNoloNoNoloNeNe]

0. 00000
10330 O.

. 14290
. 00000
. 00000
. 00000
. 00000

. 14290
. 00790
. 00000
. 00000
. 00000

. 16000
. 00000
. 00000
. 00000
. 00000

. 13040
. 00000
. 00000
. 00000
. 00000

. 08550
. 00000
. 00000
. 00000
. 00000

. 23760
. 00000
. 00000
. 00000
. 00000

. 16900
. 00390
. 00000
. 00000
. 00000

. 21360
. 00000
. 00000
. 00000
. 00000

. 17380
. 00760
. 00000
. 00000
. 00000

00000 O.
00000 O.

0. 00000

0. 0000

0. 0000

0. 0000

0. 0000

0. 0000

0. 0000

0. 0000

0. 0000

eNeoNeolololNoNolololololNolololNololoNolololololoNololoNeoloNolNolololololololoNololoNolololoNeoloNoloNoNoloNoeNe]

0. 00000
15260 O.
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. 12740
. 00000
. 00000
. 00000
. 00000

. 22220
. 00000
. 00000
. 00000
. 00000

. 16000
. 00000
. 00000
. 00000
. 00000

. 17390
. 00000
. 00000
. 00000
. 00000

. 17110
. 00000
. 00000
. 00000
. 00000

. 16830
. 00000
. 00000
. 00000
. 00000

. 15620
. 00000
. 00000
. 00000
. 00000

. 14580
. 00000
. 00000
. 00000
. 00000

. 17760
. 00260
. 00000
. 00000
. 00000

00000 O.
00000 #

0. 00000

0. 0000

0. 0000

0. 0000

0. 0000

0. 0000

0. 0013

0. 0000

0. 0000

HFOOOOOHFOOOOOHFOOOOOHFOOOOOHFOOOOOHFOOOOOHFOOOOOHFOOOOOHFOOOO

0. 00320
18760 O.

00000 O.
1. 00000

0. 03090

. 05400 O.
. 00000 O.
. 00000 O.
. 00000 O.

0. 99990
0. 00000

. 22220 O.
. 00000 O.
. 00000 O.
. 00000 O.

0. 99990
0. 00000

. 32000 O.
. 00000 O.
. 00000 O.
. 00000 O.

1. 00000
0. 00000

. 24640 O.
. 00000 O.
. 00000 O.
. 00000 O.

1. 00010
0. 00000

. 18190 O.
. 00000 O.
. 00000 O.
. 00000 O.

0. 99980
0. 00000

. 06930 O.
. 00000 O.
. 00000 O.
. 00000 O.

0. 99990
0. 00000

.11780 O.
. 00000 O.
. 00000 O.
. 00000 O.

1. 00000
0. 00210

.16020 O.
. 00000 O.
. 00000 O.
. 00000 O.

1. 00040
0. 00260

. 12850 O.
. 00000 oO.
. 00000 oO.
. 00000 O.

1. 00030
0. 00480
16380 O.

00000

0. 05400
08490
00000
00000
00000

0. 00000
08730
00000
00000
00000

0. 00000
02000
00000
00000
00000

0. 00000
14490
00000
00000
00000

0. 00530
13900
00000
00000
00000

0. 00990
02970
00000
00000
00000

0. 00510
10760
00000
00000
00000

0. 00210
10680
00000
00000
00000

0. 00250
11710
00000
00000
00000

0. 00800
12250

200



0. 08420
0. 00000
0. 00000
0. 00000
1988 1 9
0. 00600
0. 13950
0. 00000
0. 00000
0. 00000
1989 1 9
0. 00380
0.11030
0. 00000
0. 00000
0. 00000

# OR_ORBS- 1

1990 1 9
0. 01147
0. 03233
0. 00000
0. 06195
0. 00098
1991 1 9
0. 03811
0. 01805
0. 00000
0. 09222
0. 00001
1992 1 9
0. 00892
0. 01785
0. 00000
0. 05415
0. 00000
1993 1 9
0. 02017
0. 02948
0. 00000
0. 04621
0. 00000
1994 1 9
0. 02079
0. 02392
0. 00000
0. 05036
0. 00111
1995 1 9
0. 02918
0. 01819
0. 00000
0. 08200
0. 00256
1996 1 9
0. 01261
0. 03094
0. 00000
0. 05145
0. 00017

eNeoNololoNoNololoNololololNoNeNe]

OO0 O0OO0OWOOOOOWOOOOOWOOOOOWOOOOOWOOOOOWOOOO O W

. 05240 0.02390 O
. 00000 0.00000 O
. 00000 0.00000 O
. 00000 0.00000 O

0 83.6 0.00000
. 02190 0.04180 O
. 10360 0.03590 O
. 00000 0.00000 O
. 00000 0.00000 O
. 00000 0.00000 O

0 132.9 0.00000
. 01130 0.03630 O
.07770 0.04630 O
. 00000 0.00000 O
. 00000 0.00000 O
00000 0.00000 O

state-w de

0 349.6 0.00000

. 02145 0.
. 01766 O.
. 00000 O.
.07894 0.
. 00000 O.

0 211.5 0.0000
. 03957
. 00009
. 00000
. 05785

. 02972
. 00482
. 00000
. 08638
. 00003
0 315.5
. 01802 O.
. 01433 0.
. 00000 O.
. 09516 O.
. 00109 O.

[eNoNeoNoNe]

0 219.0 0.0000

. 02736 0.
. 00935 O.
. 00000 O.
. 07552 0.
. 00000 O.

0 530.0 0.0000

. 04691 O.
. 01512 oO.
. 00000 O.
. 06093 O.
. 00039 O.

0 333.8 0.0000
. 06006
. 00206
. 00000
. 08800
. 00000

. 04877
. 00844
. 00000
. 09294
. 00098

0
. 01962
. 00868
. 00000
. 09342

. 00000

0
0
0
0
0
-273.
0
0
0
0
0

05969
00743
00000
07730
00000

00000

0. 0000

04588
00121
00000
10388
00000

04540
00194
00067
12063
00000

04426
00330
00014
09093
00005

7 0

. 04322
. 00379
. 00257
. 08775
. 00000

.0

eNoNeoooNololoNololololololololoNolololololNoNololololoNeololNolNolololololoNeolNoNeNe]

. 00640

. 00000

. 00000

. 00000
0. 0000

. 05180

. 01990

. 00000

. 00000

. 00000
0. 0000

. 08020

. 02130

. 00000

. 00000

. 00000

eNeoNololoNoNololoNololoNoNoNe N

0. 00000

. 09125

. 00161

. 00047

. 08956

. 00000
0. 0000

. 09579

. 00128

. 00000

. 07507

. 00000
0. 0000

. 06855

. 00000

. 00093

. 09821

. 00033
0. 0000

. 05677

. 00065

. 00118

. 10168

. 00000
0. 0009

. 05956

. 00051

. 00019

. 08704

. 00039
0. 0000

. 06522

. 00027

. 00000

. 06591

. 00000

000 O

. 06642

. 00069

. 00000

. 10327

. 00000

.0

eNoNeolooNololoNololololololololoNololeololoNoNololololoNeolololNolololNololoNeolNoNeNe]

. 00160

. 00000

. 00000

. 00000
0. 0000

. 08960

. 00400

. 00000

. 00000

. 00000
0. 0000

. 11030

. 00880

. 00000

. 00000

. 00000

eNeoNololoNoNoloNoNololoNolNoNeNe]

0. 00000

. 08232

. 00000

. 00836

. 05655

. 00000
0. 0000

. 11833

. 00025

. 00772

. 03264

. 00000
0. 0000

. 09084

. 00000

. 00083

. 07029

. 00000
0. 0020

. 06900

. 00028

. 00802

. 08473

. 00000
0. 0000

. 07760

. 00033

. 00370

. 08269

. 00000
0. 0005

. 08060

. 00095

. 00245

. 05277

. 00000

000 O

. 08097

. 00000

. 00395

. 08278

. 00000

.0

eNoNeolooNololoNoloNoNoclololololoNololeololoNotNolololoNeolololololoNololoNeoNoNeNe]
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. 00000 0.00000 0.00000
. 00000 0.00000 0.00000
. 00000 0.00000 0.00000
. 00000 # 1.00000
0. 00000 0.00000 0.00000
.13940 0.18320 0.16330
. 00000 0.00000 0.00000
. 00000 0.00000 0.00000
. 00000 0.00000 0.00000
. 00000 # 0.99990
0. 00000 0.00000 0.00000
. 13160 0.18670 0.17540
. 00000 0.00000 0.00000
. 00000 0.00000 0.00000
. 00000 0.00000 0.00000
. 00000 # 1.00000
0. 00000 0.00158 0.00845
. 07930 0.06453 0.04752
. 00000 0.00000 0.00000
.00255 0.01713 0.02383
. 03587 0.00993 0.01001
. 00000 # 1.00000
0. 00000 0.00001 0.01673
. 07486 0.09078 0.02000
. 00000 0.00000 0.00000
. 00026 0.01208 0.05809
. 02119 0.00651 0.00156
. 00000 # 1.00001
0. 00099 0.00265 0.00891
. 09577 0.05963 0.04455
. 00000 0.00000 0.00000
. 00994 0.01917 0.02675
. 03233 0.00656 0.00229
. 00000 # 1.00000
0. 00239 0.00701 0.01205
. 06337 0.06234 0.04447
. 00000 0.00000 0.00000
. 01941 0.02332 0.03158
. 02121 0.00940 0.00239
. 00000 # 1.00000
0. 00066 0.00384 0.00929
. 07795 0.05746 0.04007
. 00000 0.00000 0.00000
. 00794 0.01845 0.03197
. 05398 0.02384 0.00344
. 00000 # 1.00000
0.00169 0.00294 0.01307
. 07935 0.04768 0.03050
. 00000 0.00000 0.00000
. 01108 0.02816 0.04692
. 02366 0.01113 0.00188
. 00000 # 1.00000
000 0.00198 0.00519
. 08293 0.06345 0.03681
. 00000 0.00000 0.00000
. 00794 0.01414 0.02598
. 05547 0.01092 0.00288
. 00000 0.00000 # 1.00000

201



1997 1 9
0. 02095
0. 02761
0. 00000
0. 04868
0. 00753
1998 1 9
0. 01550
0. 02521
0. 00000
0. 05260
0. 00708
1999 1 9
0. 00836
0.01903
0. 00000
0. 05303
0.00712
2000 1 9
0. 00412
0. 01745
0. 00000
0. 04738
0. 00052
2001 1 9
0. 00076
0.01887
0. 00000
0. 10435
0. 00200
2002 1 9
0.01221
0. 04272
0. 00000
0. 02462
0. 00065
2003 1 9
0. 00623
0. 05070
0. 00000
0. 03994
0. 00255
2004 1 9
0. 00835
0. 04292
0. 00000
0. 04689
0. 00195
2005 1 9
0. 00243
0. 03928
0. 00000
0. 03065
0. 00230
#
# OR_ORBS- 2
2001 1 9
0. 01140
0.06176
0. 00000

QOO OO WOOOOOWOOOODOWOOOOOWOOOODOWOOOOOWOOODOOWOOOODOWODOoOOoODOoODOW

cooo

. 02278
. 01579
. 00000
. 09071
. 00230

. 02810
. 01297
. 00000
. 07799
. 00219

. 02240
. 00813
. 00000
. 10214
. 00032

. 02367
. 00000
. 00000
. 13178
. 00000

. 01245
. 02290
. 00000
. 05139
. 00000
0 -587.
. 01775 O.
. 02611 O.
. 00000 O.
. 05856 O.
. 00035 O.
0 -528.
.02343 O
.01452 O
. 00000 O
.07893 0
. 00018 O
0 -571.

0

0

0

0

0

0 -309.
. 03793
. 01785
. 00000
. 07567
. 00169

0 -27

0 -57

0 -81

0 80.

0 -62

. 01184
. 01337
. 00000
. 05964
. 00005

0 1282.
02813 O.
03116 O.
00000 O.

9 0.00000 0.00000 0.00000 0.00312 0.00163
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. 04320 0.07428 0.08007 0.08292 0.06964 0.04744

. 01110 0.00317 0.00032 0.00060 0.00000 O0.00000

. 00000 0.00000 0.00148 0.00151 0.00926 0.01759

. 06800 0.08883 0.07084 0.04028 0.02379 0.02302

. 00000 0.00000 0.00000 0.00000 O0.00000 # 1.00000
6 0. 00000 0.00000 0.00174 0.00632 0.00664

. 05415 0.08329 0.09418 0.06518 0.04516 0.04069

. 00648 0.00261 0.00064 0.00147 0.00021 0.00021

. 00000 0.00341 0.00084 0.00872 0.00885 0.02127

. 08978 0.08049 0.07479 0.03940 0.02017 0.01084

. 00050 0.00000 0.00000 0.00000 0.00000 # 1.00000
1 0. 00000 0.00000 0.00238 0.00043 0.00196

. 05455 0.07806 0.08799 0.09568 0.06073 0.04129

.00781 0.00161 0.00052 0.00025 0.00000 0.00000

. 00056 0.00066 0.00100 0.00104 0.00627 0.02555

. 09668 0.08278 0.06200 0.04706 0.02296 0.01083

. 00043 0.00018 0.00000 O0.00000 0.00000 # 1.00000
1 0. 00000 0.00000 0.00044 0.00164 0.00286

. 04191 0.07527 0.10685 0.10394 0.06344 0.04084

. 00309 0.00050 0.00000 0.00023 0.00000 0.00000

. 00018 0.00091 0.00091 0.00181 0.00879 0.02754

. 11644 0.09133 0.05958 0.03361 0.01164 0.00378

. 00000 0.00000 0.00000 O0.00000 0.00000 # 1.00000
0. 00000 0.00000 0.00000 0.00000 0.00200 0.00068

.06769 0.10920 0.09090 0.06402 0.06259 0.03472

. 00200 0.00200 0.00000 0.00000 0.00000 O0.00000

. 00000 0.00000 0.00179 0.00000 0.01626 0.02672

. 07556 0.08125 0.04970 0.02030 0.01122 0.00000

. 00000 0.00000 O0.00000 0.00000 # 1.00000

0 0. 00000 0.00030 0.00025 0.00153 0.00640

. 02472 0.03749 0.05655 0.10127 0.11649 0.08219

. 00557 0.00225 0.00030 0.00000 0.00020 0.00000

. 00000 0.00019 0.00265 0.00830 0.01363 0.01264

. 10574 0.12307 0.08338 0.03432 0.01124 0.00240

. 00000 0.00000 0.00000 0.00000 0.00000 # 1.00000

4 0. 00000 0.00000 0.00000 0.00102 0.00210

02909 0.04137 0.06011 0.08225 0.08962 0.07821
00913 0.00263 0.00200 0.00071 0.00035 0.00000
00000 0.00061 0.00062 0.00470 0.00595 0.02345
08280 0.12188 0.09026 0.04049 0.01954 0.00854
00039 0.00000 0.00000 0.00000 O0.00000 # 1.00000
9 0. 00000 0.00000 0.00000 0.00069 0.00452

.03306 0.06711 0.06618 0.07349 0.07965 0.08148

. 00796 0.00252 0.00048 0.00082 0.00000 0.00000

. 00000 0.00061 0.00000 0.00318 0.00557 0.01578

. 09588 0.11254 0.07942 0.03342 0.01431 0.00417

. 00000 0.00000 0.00000 O0.00000 0.00000 # 1.00000
3 0. 00000 0.00000 0.00057 0.00000 0.00046

. 03584 0.07689 0.08455 0.08078 0.07382 0.06518

. 01003 0.00134 0.00082 0.00076 0.00000 O0.00045

. 00000 0.00000 0.00024 0.00045 0.00272 0.00947

.09361 0.11789 0.10243 0.05447 0.02189 0.00578

. 00000 0.00000 0.00000 O0.00000 0.00000 # 1.00000
6 0. 00000 0.00024 0.00142 0.00169 0.00557

04647 0.08604 0.19438 0.22438 0.18394 0.10499
01031 0.00587 0.00139 0.00087 0.00000 O0.00000
00000 0.00000 0.00000 0.00000 O0.00000 0.00000
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0. 00000 0.00000 0.00000 O0.00000 0.00000 0.00000 O0.00000 0.00000
0. 00000 0.00000 0.00000 O0.00000 0.00000 0.00000 O0.00000 # 1.00000
2002 1 9 0 O 1115.1 0. 00000 0.00000 0.00046 0.00907 0.00940
0. 01457 0.02959 0.03980 0.06281 0.13206 0.22187 0.20015 0.13223
0.08231 0.03082 0.02008 0.00779 0.00381 0.00160 0.00147 0.00012
0. 00000 0.00000 0.00000 O0.00000 0.00000 0.00000 O0.00000 0.00000
0. 00000 0.00000 0.00000 O0.00000 0.00000 0.00000 O0.00000 0.00000
0. 00000 0.00000 0.00000 O0.00000 0.00000 0.00000 0.00000 # 1.00000
2003 1 9 0 O 1155.1 0. 00000 0.00000 0.00006 0.00458 0.00203
0.01721 0.03565 0.06525 0.07991 0.12452 0.15604 0.17281 0.14686
0. 09570 0.04700 0.02546 0.01160 0.00715 0.00613 0.00052 0.00000
0. 00151 0.00000 O0.00000 O0.00000 0.00000 0.00000 O0.00000 0.00000
0. 00000 0.00000 0.00000 O0.00000 0.00000 0.00000 O0.00000 0.00000
0. 00000 0.00000 0.00000 O0.00000 0.00000 0.00000 0.00000 # 1.00000
2004 1 9 O O 811.9 0.00000 O0.00006 0.00006 0.00018 0.00394 0.00929
0. 02457 0.05704 0.12536 0.13075 0.15999 0.17144 0.13067 0.09863
0.04499 0.02813 0.01114 0.00226 0.00114 0.00038 0.00000 0.00000
0. 00000 0.00000 0.00000 O0.00000 0.00000 0.00000 O0.00000 O0.00000
0. 00000 0.00000 0.00000 O0.00000 0.00000 0.00000 O0.00000 O0.00000
0. 00000 0.00000 0.00000 0.00000 0.00000 O0.00000 # 1.00000
2006 1 9 0 O 1163.3 0. 00000 0.00000 0.00000 O0.00020 0.00160
0. 00357 0.02112 0.04001 0.11639 0.13466 0.19798 0.19369 0.13520
0.07728 0.04849 0.01468 0.00676 0.00764 0.00000 0.00072 0.00000
0. 00000 0.00000 0.00000 O0.00000 0.00000 0.00000 O0.00000 0.00000
0. 00000 0.00000 0.00000 O0.00000 0.00000 0.00000 O0.00000 0.00000
0. 00000 0.00000 0.00000 O0.00000 0.00000 0.00000 O0.00000 # 1.00000
2006 1 9 0O O 2103.6 0. 00000 0.00000 0.00019 0.00017 0.00054
0.00698 0.01687 0.05864 0.11339 0.15552 0.17491 0.18250 0.13692
0.07889 0.03992 0.01432 0.00943 0.00571 0.00320 0.00014 0.00176
0. 00000 0.00000 0.00000 O0.00000 0.00000 0.00000 O0.00000 O0.00000
0. 00000 0.00000 0.00000 O0.00000 0.00000 0.00000 O0.00000 O0.00000
0. 00000 0.00000 0.00000 O0.00000 0.00000 0.00000 O0.00000 # 1.00000
#
# CA Commrerci al _HKL
1982 1 4 0 O 10.6 0.00000 0.00000 O0.00000 O0.00000 O0.00000 0.01818
0.01818 0.03636 0.03636 0.14545 0.03636 0.14545 0.12727 0.18182
0.10909 0.07273 0.03636 0.01818 0.00000 0.01818 0.00000 0.00000
0. 00000 0.00000 0.00000 O0.00000 0.00000 0.00000 O0.00000 0.00000
0. 00000 0.00000 0.00000 O0.00000 0.00000 0.00000 O0.00000 0.00000
0. 00000 0.00000 0.00000 0.00000 0.00000 O0.00000 # 1.00000
1983 1 4 0 O 12.8 0.00000 0.00000 0.00000 O0.00000 O0.00000 0.01408
0. 00000 0.00000 0.04225 0.01408 0.09859 0.16901 0.26761 0.14085
0.12676 0.09859 0.02817 0.00000 0.00000 0.00000 O0.00000 0.00000
0. 00000 0.00000 0.00000 O0.00000 0.00000 0.00000 O0.00000 O0.00000
0. 00000 0.00000 0.00000 O0.00000 0.00000 0.00000 O0.00000 0.00000
0. 00000 0.00000 0.00000 0.00000 0.00000 O0.00000 # 1.00000
1984 1 4 0 0 9.9 0. 00000 0.00000 0.00000 0.00000 0.00000 0.00000
0. 00000 0.00000 0.00000 0.10526 0.01754 0.07018 0.29825 0.22807
0.17544 0.08772 0.01754 0.00000 0.00000 0.00000 O0.00000 0.00000
0. 00000 0.00000 0.00000 O0.00000 0.00000 0.00000 O0.00000 0.00000
0. 00000 0.00000 0.00000 O0.00000 0.00000 0.00000 O0.00000 0.00000
0. 00000 0.00000 0.00000 0.00000 0.00000 O0.00000 # 1.00000
1985 1 4 0 O 5.3 0. 00000 0.00000 0.00000 0.00000 0.00000 0.03226
0. 03226 0.00000 0.06452 0.09677 0.09677 0.16129 0.19355 0.19355
0. 06452 0.06452 0.00000 O0.00000 0.00000 0.00000 O0.00000 0.00000
0. 00000 0.00000 O0.00000 O0.00000 0.00000 0.00000 O0.00000 0.00000
0. 00000 0.00000 0.00000 O0.00000 0.00000 0.00000 O0.00000 0.00000
0. 00000 0.00000 0.00000 0.00000 0.00000 0.00000 # 1.00000
1992 1 4 0 O 179.8 0.00000 0.00211 0.00211 0.01582 0.03481 0.02848
0. 05907 0.06646 0.07806 0.10021 0.15084 0.16878 0.10549 0.08755
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199

199

199

199

199

199

199

199

200

200

OPRPO0OO0O0O0000O0000DWOOO0O0ODOQUVWOOODODODWOOOOONOODODODODOODOODOOOUITOOOOOPR,ODODODOOWOOOO

. 05485
. 00000
. 00000
. 00000

1 4

. 06258
. 02238
. 00000
. 00000
. 00000

1 4

. 07722
. 03471
. 00000
. 00000
. 00000

1 4

. 09697
. 03497
. 00000
. 00000
. 00000

1 4

. 08397
. 03533
. 00000
. 00000
. 00000

1 4

. 07135
. 02275
. 00000
. 00000
. 00000

1 4

. 07000
. 02333
. 00000
. 00000
. 00000

1 4

. 04492
. 02288
. 00000
. 00000
. 00000

1 4

. 04492
. 02288
. 00000
. 00000
. 00000

1 4

. 04203
. 02452
. 00000
. 00000
. 00000

1 4

. 02731

[eNeolololoololoNoNolololololoololoNeololeololoNololololoNoNololololololololoNoloNoNololoNololololoNolololNoNoloNeoloNoNe N

. 03692 0.00527
. 00000 0.00000
. 00000 0.00000
. 00000 0.00000

. 08910 0.10195
. 01533 0.00290
. 00000 0.00000
. 00000 0.00000
. 00000 0.00000

. 10910 0.11229
.01736 0.01098
. 00000 0.00000
. 00000 0.00000
. 00000 0.00000

.12028 0.13333
. 00746 0.00606
. 00000 0.00000
. 00000 0.00000
. 00000 0.00000

. 11521 0. 13518
. 01024 0.00461
. 00000 0.00000
. 00000 0.00000

. 00000 0.00000
0 179.4 0.0000
. 12823 0.17994
. 01551 0.00207
. 00000 0.00000
. 00000 0.00000
. 00000 0.00000
0 61.4 0.0000
. 12000 0.13000
. 02000 0.00333
. 00000 0.00000
. 00000 0.00000
. 00000 0.00000

. 10339 0. 18644
. 01398 0.00466
. 00000 0.00000
. 00000 0.00000
. 00000 0.00000

. 10339 0. 18644
. 01398 0.00466
. 00000 0.00000
. 00000 0.00000
. 00000 0.00000

0 114.8 0.0000
. 11734 0. 14361
. 00701 0.00350
. 00000 0.00000
. 00000 0.00000
. 00000 0.00000

0 476.0 0.0000

0 523.6 0.0000

0 378.0 0.0000

0 337.5 0.0000

0 411.7 0.0000

0 411.7 0.0000

eNeoNeolololololoNolololNeololoNoloNoNololololoNolololoololeololoNolololNolololololololololololoNoloNololoNoNoloNoNoNeNe]

0 181.4 0.00000

.07353 0.11975 0.

. 00105
. 00000
. 00000
. 00000

. 15126
. 00166
. 00000
. 00000
. 00000

. 12646
. 00248
. 00000
. 00000
. 00000

. 12634
. 00140
. 00000
. 00000
. 00000

. 13466
. 00256
. 00000
. 00000
. 00000

. 15098
. 00000
. 00000
. 00000
. 00000

. 14667
. 00000
. 00000
. 00000
. 00000

. 18559
. 00127
. 00000
. 00000
. 00000

. 18559
. 00127
. 00000
. 00000
. 00000

.17688
. 00350
. 00000
. 00000
. 00000

0. 0012

0. 0010

0. 0004

0. 0025

0. 0000

0. 0000

0. 0000

0. 0000

0. 0000

eNeoNeolololololoNololoNeololoNololNoNoloNololoNololololololeololoNololoNeoNololNoloNoNeoB \NololoNoNeoloNoNoloNoNol Yo loNoeNe]

0. 00000
20378 0.

. 00211
. 00000
. 00000
. 00000

. 16245
. 00041
. 00000
. 00000
. 00000

. 12150
. 00213
. 00000
. 00000
. 00000

. 14545
. 00280
. 00000
. 00000
. 00000

. 13466
. 00000
. 00000
. 00000
. 00000

. 12823
. 00000
. 00000
. 00000
. 00000

. 14333
. 00000
. 00000
. 00000
. 00000

. 16992
. 00000
. 00000
. 00000
. 00000

. 16992
. 00000
. 00000
. 00000
. 00000

. 16637
. 00000
. 00000
. 00000
. 00000

0. 0012

0. 0063

0. 0004

0. 0041

0. 0010

0. 0000

0. 0004

0. 0004

0. 0000

QOO0 OO OO0OO0OOONOOOOONOODODOOO OO OO0OOWOOOODOODO0ODOOOONODOOODODOMWMOOOOORMODOOO

0. 00000
20273 0.
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. 00000
. 00000
. 00000
. 00000

. 13676
. 00041
. 00000
. 00000
. 00000

. 12682
. 00000
. 00000
. 00000
. 00000

. 12308
. 00000
. 00000
. 00000
. 00000

. 12033
. 00000
. 00000
. 00000
. 00000

. 10755
. 00000
. 00000
. 00000
. 00000

. 15667
. 00000
. 00000
. 00000
. 00000

. 12754
. 00000
. 00000
. 00000
. 00000

. 12754
. 00000
. 00000
. 00000
. 00000

. 14361
. 00000
. 00000
. 00000
. 00000

0.0128

0. 0095

0. 0023

0. 0071

0. 0082

0. 0000

0. 0016

0. 0016

0. 0000

HFOOOOOFHFOOOOOWHFOOOOOHFOOOOOHFOOOONHFTOOOONHFOOOOWHOOOOOOHFOOOOULF OOO

0. 00000
16807 O.

. 00000 O.
. 00000 O.
. 00000 O.

1. 00000
0. 03523

. 09532 0.
. 00041 O.
. 00000 O.
. 00000 O.

1. 00000
0.02728

. 09458 0.
. 00000 O.
. 00000 O.
. 00000 O.

1. 00000
0. 01399

. 08252 0.
. 00000 O.
. 00000 O.
. 00000 O.

1. 00000
0. 01126

. 10036 O.
. 00000 O.
. 00000 O.
. 00000 O.

1. 00000
0. 01448

. 07859 0.
. 00000 O.
. 00000 O.
. 00000 O.

1. 00000
0. 00333

. 11000 O.
. 00000 O.
. 00000 O.
. 00000 O.

1. 00000
0. 00339

. 08008 0.
. 00000 O.
. 00000 O.
. 00000 O.

1. 00000
0. 00339

. 08008 O.
. 00000 O.
. 00000 O.
. 00000 O.

1. 00000
0. 00876

. 09107 oO.
. 00000 oO.
. 00000 oO.
. 00000 O.

1. 00000
0. 00315
09874 0.

00000
00000
00000

0. 05139
05512
00000
00000
00000

0. 05172
06837
00000
00000
00000

0. 04662
05548
00000
00000
00000

0. 03584
06196
00000
00000
00000

0. 03619
05481
00000
00000
00000

0. 03000
04333
00000
00000
00000

0. 01271
04110
00000
00000
00000

0. 01271
04110
00000
00000
00000

0. 02277
04904
00000
00000
00000

0. 00840
04517
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0.02941 0.01261 0.00630 O
0. 00000 0.00000 0.00000 O
0. 00000 0.00000 0.00000 O
0. 00000 0.00000 0.00000 O
2002 1 4 0 O 115.9 0.00000
0.03161 0.07321 0.09983 O
0. 05491 0.02662 0.00666 O
0. 00000 0.00000 0.00000 O
0. 00000 0.00000 0.00000 O
0. 00000 0.00000 0.00000 O
2003 1 4 0 0 22.0 0.00000
0. 06504 0.05691 0.06504 O
0.04878 0.01626 0.00000 O
0. 00000 0.00000 0.00000 O
0. 00000 0.00000 0.00000 O
0. 00000 0.00000 0.00000 O
2004 1 4 0 O 49.5 0.00000
0.14008 0.11673 0.14786 O
0. 04669 0.01556 0.00389 O
0. 00000 0.00000 0.00000 O
0. 00000 0.00000 0.00000 O
0. 00000 0.00000 0.00000 O
20056 1 4 0 O 41.4 0.00000
0.09091 0.13636 0.19091 O
0.01818 0.01364 0.00455 O
0. 00000 0.00000 0.00000 O
0. 00000 0.00000 0.00000 O
0. 00000 0.00000 0.00000 O
2006 1 4 0 O 119.5 0.00000
0.06708 0.13417 0.14977 O
0.03588 0.01404 0.00156 O
0. 00000 0.00000 0.00000 O
0. 00000 0.00000 0.00000 O
0. 00000 0.00000 0.00000 O
#
# CA Commercial TW
1978 1 5 0 0 13.2 0.00000
0. 00000 0.00000 0.00000 O
0.07692 0.11538 0.03846 O
0. 00000 0.00000 0.00000 O
0. 00000 0.00000 0.00000 O
0. 00000 0.00000 0.00000 O
1980 1 5 0 0O 34.2 0.00000
0. 00000 0.00000 0.00758 O
0.21970 0.12121 0.03788 O
0. 00000 0.00000 0.00000 O
0. 00000 0.00000 0.00000 O
0. 00000 0.00000 0.00000 O
1981 1 5 0 0O 33.9 0.00000
0. 01538 0.02308 0.02308 O
0.16154 0.16923 0.08462 O
0. 00000 0.00000 0.00000 O
0. 00000 0.00000 0.00000 O
0. 00000 0.00000 0.00000 O
1982 1 5 0 0O 68.2 0.00000
0. 00000 0.00000 0.00319 O
0.13419 0.11502 0.11821 O
0. 00000 0.00000 0.00000 O
0. 00000 0.00000 0.00000 O
0. 00000 0.00000 0.00000 O

. 00105
. 00000
. 00000
. 00000

. 17138
. 00832
. 00000
. 00000
. 00000

. 11382
. 01626
. 00000
. 00000
. 00000

. 10895
. 00778
. 00000
. 00000
. 00000

. 17273
. 00000
. 00000
. 00000
. 00000

. 15445
. 00156
. 00000
. 00000
. 00000

. 05769
. 05769
. 00000
. 00000
. 00000

. 01515
. 07576
. 00000
. 00000
. 00000

. 04615
. 03077
. 00000
. 00000
. 00000

. 03834
. 05112
. 00000
. 00000
. 00000

0. 0000

0. 0000

0. 0000

0. 0000

0. 0000

eNoNeoloNoNololoNololololololololoNolololololoNoloNololoNoloNoNeoNeNe)

0. 00000

0. 0000

0. 0000

0. 0000

[eNeoNoNoloNoNoloNoNololololoNeolololNoNoNeNe o)

. 00000
. 00000
. 00000
. 00000

. 15973
. 00000
. 00000
. 00000
. 00000

. 12195
. 00000
. 00000
. 00000
. 00000

. 10506
. 00000
. 00000
. 00000
. 00000

. 10455
. 00000
. 00000
. 00000
. 00000

. 14041
. 00312
. 00000
. 00000
. 00000

. 09615
. 01923
. 00000
. 00000
. 00000

. 05303
. 05303
. 00000
. 00000
. 00000

. 06154
. 04615
. 00000
. 00000
. 00000

. 05112
. 03195
. 00000
. 00000
. 00000

0. 0000

0. 0000

0. 0000

0. 0000

0. 0000

eNoNeoloNoNololoNeolololololololololNolololololoNololololoNoloNolNoNeNe)

0. 00000

0. 0000

0. 0000

0. 0000

[eNeoNoNoloNoNoloNoNololololoNeolololNoNoNoNe o)
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. 00000
. 00000
. 00000
. 00000

. 13810
. 00000
. 00000
. 00000
. 00000

. 18699
. 00000
. 00000
. 00000
. 00000

. 10117
. 00000
. 00000
. 00000
. 00000

. 09091
. 00000
. 00000
. 00000
. 00000

. 10608
. 00000
. 00000
. 00000
. 00000

. 15385
. 05769
. 00000
. 00000
. 00000

. 08333
. 00758
. 00000
. 00000
. 00000

. 06923
. 02308
. 00000
. 00000
. 00000

. 11821
. 00958
. 00000
. 00000
. 00000

0. 0000

0. 0162

0. 0038

0. 0045

0. 0000

HFOOOOOHFOOOOUTHFOOOOOHFOOOOOFTOOOOOHFOOO

0. 00000

0. 0000

0. 0000

0. 0000

HFOOOOOHFOOOOOHFOOOOOHFOOOO

. 00000 O.
. 00000 O.
. 00000 O.

1. 00000
0. 00998

.11980 O.
. 00000 O.
. 00000 O.
. 00000 O.

1. 00000
0. 02439

. 13008 O.
. 00000 O.
. 00000 O.
. 00000 O.

1. 00000
0. 01946

. 06615 O.
. 00000 O.
. 00000 O.
. 00000 O.

1. 00000
0. 04091

. 06818 0.
. 00000 O.
. 00000 O.
. 00000 O.

1. 00000
0. 01248

. 09204 O.
. 00000 O.
. 00000 O.
. 00000 O.

1. 00000

0. 00000

. 15385 0.
. 01923 0.
. 00000 O.
. 00000 O.

1. 00000
0. 00000

. 13636 O.
. 02273 0.
. 00000 oO.
. 00000 O.

1. 00000
0. 00000

. 12308 O.
. 00000 oO.
. 00000 oO.
. 00000 O.

1. 00000
0. 00000

. 10543 0.
. 00000 O.
. 00000 O.
. 00000 O.

1. 00000

00000
00000
00000

0. 01997
07987
00000
00000
00000

0. 08130
05691
00000
00000
00000

0. 03113
08560
00000
00000
00000

0. 02727
03636
00000
00000
00000

0. 03276
05460
00000
00000
00000

0. 00000
15385
00000
00000
00000

0. 00000
16667
00000
00000
00000

0. 00000
12308
00000
00000
00000

0. 00000
22364
00000
00000
00000
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198

198

198

198

198

198

199

199

199

O OO0OOONOOOOORFRPROOODODO0ODO0ODO0OO0DO0ODO0DO0DWVWOOOODODWOOOOONODODODODO0ODOLKLTOOOOOUIODOOODOPRMODOOOO

1 5

. 00000
. 17925
. 00000
. 00000
. 00000

1 5

. 00000
. 19886
. 00000
. 00000
. 00000

1 5

. 00000
. 22930
. 00000
. 00000
. 00000

1 5

. 00000
. 22222
. 00000
. 00000
. 00000

1 5

. 00000
. 21196
. 00000
. 00000
. 00000

1 5

. 00000
. 14286
. 00000
. 00000
. 00000

1 5

. 00000
. 15000
. 00000
. 00000
. 00000

1 5

. 00000
. 00000
. 00000
. 00000
. 00000

1 5

. 00000
. 30556
. 00000
. 00000
. 00000

1 5

. 00000
. 18462
. 00000
. 00000
. 00000

. 00000
. 14623
. 00000
. 00000
. 00000

. 00568
. 11932
. 00000
. 00000
. 00000

. 00000
. 16561
. 00000
. 00000
. 00000

. 00000
11111
. 00000
. 00000
. 00000

. 00000
. 25000
. 00000
. 00000
. 00000

. 00000
. 17460
. 00000
. 00000
. 00000

. 00000
. 26250
. 00000
. 00000
. 00000

. 00000
. 00000
. 00000
. 00000
. 00000

. 00000
. 08333
. 00000
. 00000
. 00000

. 00000
. 16923
. 00000
. 00000
. 00000

0 46.

0 34.

0 30.

QOO0 O~NOOOOOWOODOOOoO W

0 6.7

0 33.

0 11.

0 19.

0 -1.

OCO0OO0OO0OO~NOOOOO0OO0OO0OO0OO0OO0OO~NOODOOoOOPMPODOOOO

0 7.0

0 12.

[eNeoNoNoloNoNoloNeNeNe)

. 00472
. 08962
. 00000
. 00000
. 00000

. 01705
. 06818
. 00000
. 00000
. 00000

. 00000
. 09554
. 00000
. 00000
. 00000

. 00000
. 14815
. 00000
. 00000
. 00000

. 00000
. 12500
. 00000
. 00000
. 00000

. 00000
. 15873
. 00000
. 00000
. 00000

. 00000
. 17500
. 00000
. 00000
. 00000

. 20000
. 00000
. 00000
. 00000
. 00000

. 05556
. 05556
. 00000
. 00000
. 00000

. 00000
. 03077
. 00000
. 00000
. 00000

0. 00000

0. 0000

0. 0000

0. 0000

0. 0000

0. 0000

0. 0000

0. 0000

0. 0000

0. 0000

[eNeoNoleoloNoNoloNoNololololoNolololoNeololeololoNolololololoNoloNololoNoNololoNeoloNoNololoNeolololololNolololNoNoloNeoNoNeNe]

. 00000
. 07075
. 00000
. 00000
. 00000

. 00000
. 03977
. 00000
. 00000
. 00000

. 00000
. 05096
. 00000
. 00000
. 00000

. 00000
. 07407
. 00000
. 00000
. 00000

. 00000
. 06522
. 00000
. 00000
. 00000

. 00000
. 22222
. 00000
. 00000
. 00000

. 01250
. 11250
. 00000
. 00000
. 00000

. 60000
. 00000
. 00000
. 00000
. 00000

. 00000
. 00000
. 00000
. 00000
. 00000

. 00000
. 01538
. 00000
. 00000
. 00000

0. 00000

0. 0000

0. 0000

0. 0000

0. 0000

0. 0000

0. 0000

0. 0000

0. 0000

0. 0000

[eNeoNololoNoNoloNoNololololoNolololoNeololeololoNolololololoNololololoNolololoNeoloNoNololoNeololololoNolololNoNoloNeoNoNeNe]

. 02830
. 03774
. 00000
. 00000
. 00000

. 00000
. 01705
. 00000
. 00000
. 00000

. 00637
. 05096
. 00000
. 00000
. 00000

. 00000
. 00000
. 00000
. 00000
. 00000

. 02174
. 04348
. 00000
. 00000
. 00000

. 00000
11111
. 00000
. 00000
. 00000

. 00000
. 07500
. 00000
. 00000
. 00000

. 00000
. 00000
. 00000
. 00000
. 00000

. 05556
. 00000
. 00000
. 00000
. 00000

. 09231
. 00000
. 00000
. 00000
. 00000

0. 00000

0. 0000

0. 0000

0. 0000

0. 0000

0. 0000

0. 0000

0. 0000

0. 0000

0. 0000

[eNeoNololoNoNoloNoNololololoNolololoNololeololoNololololololololololoNolololoNeoloNoNololoNeololololoNolololoNolNoNoNoNeNe]
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. 08019
. 01887
. 00000
. 00000
. 00000

. 07386
. 00568
. 00000
. 00000
. 00000

. 04459
. 00000
. 00000
. 00000
. 00000

. 03704
. 00000
. 00000
. 00000
. 00000

. 03804
. 02174
. 00000
. 00000
. 00000

. 01587
. 03175
. 00000
. 00000
. 00000

. 05000
. 01250
. 00000
. 00000
. 00000

. 00000
. 00000
. 00000
. 00000
. 00000

. 13889
. 00000
. 00000
. 00000
. 00000

. 04615
. 00000
. 00000
. 00000
. 00000

0. 00000

0. 0000

0. 0000

0. 0000

0. 0000

0. 0000

0. 0000

0. 0000

0. 0000

0. 0000

HFOOOOOHFOOOOOHFOOOOOHFOOOOOHFOOOOOHFOOOOOHFOOOOOHFOOOOOHFOOOOOHOOOO

0. 00000

. 16509 O.
. 00472 0.
. 00000 O.
. 00000 O.

1. 00000
0. 00000

. 25000 O.
. 00568 O.
. 00000 O.
. 00000 O.

1. 00000
0. 00000

. 10828 0.
. 00000 O.
. 00000 O.
. 00000 O.

1. 00000
0. 00000

. 18519 0.
. 00000 O.
. 00000 O.
. 00000 O.

1. 00000
0. 00000

. 06522 0.
. 00543 0.
. 00000 O.
. 00000 O.

1. 00000
0. 00000

. 04762 0.
. 00000 O.
. 00000 O.
. 00000 O.

1. 00000
0. 00000

. 08750 O.
. 01250 O.
. 00000 O.
. 00000 O.

1. 00000
0. 00000

. 00000 O.
. 00000 oO.
. 00000 oO.
. 00000 O.

1. 00000
0. 00000

. 08333 0.
. 00000 oO.
. 00000 oO.
. 00000 O.

1. 00000
0. 00000

. 24615 O.
. 01538 0.
. 00000 O.
. 00000 O.

1. 00000

0. 00000
17453
00000
00000
00000

0. 00000
19318
00568
00000
00000

0. 00000
24841
00000
00000
00000

0. 00000
22222
00000
00000
00000

0. 00000
15217
00000
00000
00000

0. 00000
09524
00000
00000
00000

0. 00000
05000
00000
00000
00000

0. 20000
00000
00000
00000
00000

0. 00000
22222
00000
00000
00000

0. 00000
20000
00000
00000
00000
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1996 1 5
0. 00000
0. 20000
0. 00000
0. 00000
0. 00000
1997 1 5
0. 00000
0.17073
0. 00000
0. 00000
0. 00000
1998 1 5
0. 00000
0. 50000
0. 00000
0. 00000
0. 00000
1999 1 5
0. 00000
0. 24000
0. 00000
0. 00000
0. 00000
2000 1 5
0. 00000
0. 28000
0. 00000
0. 00000
0. 00000
2001 1 5
0. 00000
0.17021
0. 00000
0. 00000
0. 00000
2003 1 5
0. 00000
0.21053
0. 00000
0. 00000
0. 00000
2004 1 5
0. 00000
0. 33333
0. 00000
0. 00000
0. 00000
#
# CA RecFIN
1980 1 6
0. 06695
0. 05805
0. 00000
0. 00000
0. 00000
1981 1 6
0. 02239
0.11511
0. 00000

eNeoNeoloNoloNololololoNolololoolololololololoNololoNololoNoloNolololololoNoNoloNoNololeoNoNoNeNe)

eNeoNoNoloNolNoloNeNe

. 00000
. 20000
. 00000
. 00000
. 00000

. 00000
. 15854
. 00000
. 00000
. 00000

. 00000
. 16667
. 00000
. 00000
. 00000

. 00000
. 08000
. 00000
. 00000
. 00000

. 00000
. 24000
. 00000
. 00000
. 00000

. 00000
. 21277
. 00000
. 00000
. 00000

. 00000
. 05263
. 00000
. 00000
. 00000

. 00000
. 00000
. 00000
. 00000
. 00000

0 4.5

0 14.

0 -1.

OC OO0 O0OWOODOOOWOOOOOo

0 4.5

[cNoNeoNoNe]

0 4.5

0 1o0.

[eNeoNoNoNoNi NoloNeoNeNe)

0 3.6

0o -2.

OQOOOONOOOOO

. 00000
. 12000
. 00000
. 00000
. 00000

. 01220
. 06098
. 00000
. 00000
. 00000

. 00000
. 00000
. 00000
. 00000
. 00000

. 04000
. 16000
. 00000
. 00000
. 00000

. 00000
. 12000
. 00000
. 00000
. 00000

. 00000
. 04255
. 00000
. 00000
. 00000

. 00000
. 15789
. 00000
. 00000
. 00000

. 00000
. 33333
. 00000
. 00000
. 00000

0. 00000

0. 0000

0. 0000

0. 0000

0. 0000

0. 0000

0. 0000

0. 0000

eNeoleolololNoNoloNololololoNolooloNololololoNoNololoNeololeololoNoleolololololNolololoNoloNeNoNe Ne]

0 174.0 0.00000

. 09012 oO.
. 06606 O.
. 00000 O.
. 00000 oO.
. 00000 oO.

10181
02379
00000
00000
00000

eNoNeoNoNe)

0 162.6 0.00000

. 06729 0.10645 O.
. 05862 0.02228 O.
. 00000 0.00000 O.

. 00000
. 00000
. 00000
. 00000
. 00000

. 07317
. 03659
. 00000
. 00000
. 00000

. 00000
. 16667
. 00000
. 00000
. 00000

. 00000
. 08000
. 00000
. 00000
. 00000

. 04000
. 04000
. 00000
. 00000
. 00000

. 06383
. 12766
. 00000
. 00000
. 00000

. 00000
. 05263
. 00000
. 00000
. 00000

. 00000
. 00000
. 00000
. 00000
. 00000

. 08877
. 01803
. 00000
. 00000
. 00000

0. 00000

0. 0000

0. 0000

0. 0000

0. 0000

0. 0000

0. 0000

0. 0000

eNeoleolololNoNoloNololololololooloNololololoNoNololoNololololoNolololololololololoNoloNeNoNe Ne]

0. 00000

eNoNeoNoNe)

0. 00000
13199 O.
01317 O.
00000 O.

. 00000
. 08000
. 00000
. 00000
. 00000

. 08537
. 04878
. 00000
. 00000
. 00000

. 00000
. 00000
. 00000
. 00000
. 00000

. 00000
. 00000
. 00000
. 00000
. 00000

. 00000
. 00000
. 00000
. 00000
. 00000

. 04255
. 02128
. 00000
. 00000
. 00000

. 05263
. 10526
. 00000
. 00000
. 00000

. 00000
. 00000
. 00000
. 00000
. 00000

. 10779
. 00000
. 00000
. 00000
. 00000

0. 00000

0. 0000

0. 0000

0. 0000

0. 0000

0. 0000

0. 0000

0. 0000

eNeoleooloNoNoloNololololololooloNololololoNoNololoNololololoNololololololNolololoNoloNeNoNeNe]

0. 00148

eNoNeoNoNe)

0. 00371
07787 O.
00000 O.
00000 O.
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. 12000
. 08000
. 00000
. 00000
. 00000

. 09756
. 00000
. 00000
. 00000
. 00000

. 00000
. 00000
. 00000
. 00000
. 00000

. 04000
. 08000
. 00000
. 00000
. 00000

. 00000
. 00000
. 00000
. 00000
. 00000

. 06383
. 04255
. 00000
. 00000
. 00000

. 00000
. 00000
. 00000
. 00000
. 00000

. 00000
. 00000
. 00000
. 00000
. 00000

. 08764
. 00148
. 00000
. 00000
. 00000

0. 00000

0. 0000

0. 0000

0. 0000

0. 0000

0. 0000

0. 0000

0. 0000

HFOOOOOHFOOOOOHFOOOOOHFOOOOOHFOOOOOHFOOOOOHFOOOOOHOOOO

0. 01035

FOOOO

0. 00551
11072 O.
00293 O.
00000 O.

0. 00000

. 04000 O.
. 00000 O.
. 00000 O.
. 00000 O.

1. 00000
0. 00000

. 09756 O.
. 00000 O.
. 00000 O.
. 00000 O.

1. 00000
0. 00000

. 00000 O.
. 00000 O.
. 00000 O.
. 00000 O.

1. 00000
0. 00000

. 12000 O.
. 00000 O.
. 00000 O.
. 00000 O.

1. 00000
0. 00000

. 08000 O.
. 00000 O.
. 00000 O.
. 00000 O.

1. 00000
0. 00000

. 08511 O.
. 00000 O.
. 00000 O.
. 00000 O.

1. 00000
0. 00000

. 21053 O.
. 00000 O.
. 00000 O.
. 00000 O.

1. 00000
0. 00000

. 22222 0.
. 11111 O.
. 00000 oO.
. 00000 O.

1. 00000

0. 01314

. 10511 O.
. 00000 O.
. 00000 O.
. 00000 O.

1. 00000
0. 00878
12985 O.
00000 O.
00000 O.

0. 00000
16000
00000
00000
00000

0. 00000
15854
00000
00000
00000

0. 00000
16667
00000
00000
00000

0. 00000
16000
00000
00000
00000

0. 00000
20000
00000
00000
00000

0. 00000
12766
00000
00000
00000

0. 00000
15789
00000
00000
00000

0. 00000
00000
00000
00000
00000

0. 04345
11601
00000
00000
00000

0. 01992
10341
00000
00000
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1982

198

198

198

198

198

198

198

199

199

O OO P,POOOODOWOOOODODWOOOODODMWOODOOONODODODOCDODOLLOOOOODUITODOODOOP,MNODOOOOWOOOOO

. 00000
. 00000

1 6

. 06798
. 09500
. 00000
. 00000
. 00000

1 6

. 06215
. 11589
. 00000
. 00000
. 00000

1 6

. 07769
. 05676
. 00000
. 00000
. 00000

1 6

. 12338
. 04740
. 00000
. 00000
. 00000

1 6

. 08339
. 07103
. 00000
. 00000
. 00000

1 6

. 12600
. 05528
. 00000
. 00000
. 00000

1 6

. 12781
. 05145
. 00000
. 00000
. 00000

1 6

. 13288
. 02075
. 00000
. 00000
. 00000

1 6

. 14554
. 03089
. 00000
. 00000
. 00000

1 6

. 14522
. 02964
. 00000

[eNeolololoNololoNoNoloNololoNoololoNeololeololoNololoololoNoloNolololoNololoNeoloNoNololoNeololololoNolololNoNoloNeoloNoNe N

. 10407 0.09322
. 06566 0.03233
. 00000 0.00000
. 00000 0.00000
. 00000 0.00000

. 08776 0.07852
. 08440 0.00840
. 00000 0.00000
. 00000 0.00000
. 00000 0.00000

. 07035 0.08037
. 03850 0.01449
. 00000 0.00000
. 00000 0.00000
. 00000 0.00000

. 11550 0.08480
. 04685 0.01506
. 00000 0.00000
. 00000 0.00000
. 00000 0.00000

.11010 0.10605
. 03232 0.02181
. 00000 0.00000
. 00000 0.00000
. 00000 0.00000

.11206 0.13532
. 03880 0.01124
. 00000 0.00000
. 00000 0.00000
. 00000 0.00000

. 09164 0.15970
. 02840 0.01474
. 00000 0.00000
. 00000 0.00000
. 00000 0.00000

. 15369 0.16728
. 01835 0.00000
. 00000 0.00000
. 00000 0.00000
. 00000 0.00000

. 11818 0.09251
. 01066 0.01049
. 00000 0.00000
. 00000 0.00000
. 00000 0.00000

. 00000 0.00000 O.
. 00000 0.00000 O.

0 203.0 0.00000

0 130.8 0.0000

0 233.4 0.0000

0 509.9 0.0000

0 393.7 0.0000

0 154.5 0.0000

0 133.2 0.0000

0 147.2 0.0000

0 558.9 0.0000

eNeoNololoNoNololoNololololoNolololololololololololoNeololoNolololololoNololololoNolololoNeoloNoloNoNoNeNoNe)

0 351.2 0.00000

. 15358 0.13567 O.
. 00774 0.00361 O.
. 00000 0.00000 O.

. 07296
. 01683
. 00000
. 00000
. 00000

. 09007
. 00630
. 00000
. 00000
. 00000

. 06737
. 01330
. 00000
. 00000
. 00000

. 08052
. 00917
. 00000
. 00000
. 00000

. 10982
. 00575
. 00000
. 00000
. 00000

. 11309
. 00675
. 00000
. 00000
. 00000

. 09352
. 00938
. 00000
. 00000
. 00000

. 08613
. 00000
. 00000
. 00000
. 00000

. 08399
. 00000
. 00000
. 00000
. 00000

00000 O.
00000 O.
0. 00221

0. 0000

0. 0009

0. 0052

0. 0035

0.0112

0.0134

0. 0000

0. 0055

QOO0 ONOOOOOOOO0ODO0OOO0ODO0OO0OO0CO0OO0OOP,PODODODODOUIODOOODOWOODOODOD0DVWOOOOO0OOOOOOO

0. 00108
09871 O.
00072 O.
00000 O.

. 10153
. 00443
. 00000
. 00000
. 00000

. 11778
. 00210
. 00000
. 00000
. 00000

. 11222
. 00853
. 00000
. 00000
. 00000

. 08955
. 00150
. 00000
. 00000
. 00000

. 10257
. 00526
. 00000
. 00000
. 00000

. 07259
. 00225
. 00000
. 00000
. 00000

. 09137
. 00000
. 00000
. 00000
. 00000

. 05085
. 00000
. 00000
. 00000
. 00000

. 07429
. 00000
. 00000
. 00000
. 00000

00000 O.
00000 O.
0. 00000

0. 0050

0. 0130

0. 0061

0. 0000

0. 0121

0.0134

0. 0254

0. 0167

[eNeoNololoNoNololoNoolNoNeoloNololololololNololo YeolloleololoNolololololol NeolololololololoNeoloNeol Yo lloNoNoNo)

0. 00954
07160 O.
00000 O.
00000 O.
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. 11526
. 00443
. 00000
. 00000
. 00000

. 11064
. 00420
. 00000
. 00000
. 00000

. 10081
. 00387
. 00000
. 00000
. 00000

. 07621
. 00000
. 00000
. 00000
. 00000

. 11145
. 00213
. 00000
. 00000
. 00000

. 03373
. 00225
. 00000
. 00000
. 00000

. 05386
. 00000
. 00000
. 00000
. 00000

. 03910
. 00000
. 00000
. 00000
. 00000

. 07677
. 00434
. 00000
. 00000
. 00000

00000 O.
00000 #
0. 00277

0. 0000

0. 0136

0. 0190

0. 0136

0. 0377

0. 0321

0. 0426

0. 0420

FOOOONFHFTOOOORLRFTOOOOUNNHFOOOONHFOOOOPRPRHFOOOORFTOOOODOWHFOOOOOHFKOOOO

0. 02255
07374 0.
00072 O.
00000 O.

00000 O.
1. 00000
0. 00443

. 09754 0.
. 00000 oO.
. 00000 O.
. 00000 oO.

1. 00000
0. 00630

. 10666 O.
. 00000 oO.
. 00000 oO.
. 00000 O.

1. 00000
0. 04554

. 12860 O.
. 00000 O.
. 00000 O.
. 00000 O.

1. 00000
0. 04452

. 08081 O.
. 00000 O.
. 00000 O.
. 00000 O.

1. 00000
0. 02380

. 09724 0.
. 00000 O.
. 00000 O.
. 00000 O.

1. 00000
0. 06597

. 02226 O.
. 00225 O.
. 00000 O.
. 00000 O.

1. 00000
0. 06109

. 03108 O.
. 00268 O.
. 00000 oO.
. 00000 O.

1. 00000
0. 08614

.01791 O.
. 00000 O.
. 00000 O.
. 00000 O.

1. 00000
0.07123

. 06746 O.
. 00000 O.
. 00000 O.
. 00000 O.

1. 00000
0. 03839
05577 0.
00000 O.
00000 O.

00000

0. 03333
08603
00000
00000
00000

0. 02288
09091
00000
00000
00000

0. 04148
11242
00000
00000
00000

0. 09470
05963
00000
00000
00000

0. 04163
05775
00071
00000
00000

0. 08014
05887
00000
00000
00000

0. 08628
03805
00000
00000
00000

0.12278
03386
00218
00000
00000

0.10012
04926
00000
00000
00000

0.11103
04069
00000
00000
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1995

199

199

199

199

200

200

200

200

200

O O0OOP,RPOOOODOWOOOOONOOOOORrRPROOO0OO0ODO0ODO0ODO0ODO0ODO0ODO0ODO0DVWOOOO0ODOMWMOOOOONODOODODODOOCDODOOOOOoO

. 00000
. 00000

1 6

. 19761
. 02281
. 00000
. 00000
. 00000

1 6

. 13027
. 03718
. 00000
. 00000
. 00000

1 6

. 17420
. 00652
. 00000
. 00000
. 00000

1 6

. 17443
. 01727
. 00000
. 00000
. 00000

1 6

. 15859
. 00219
. 00000
. 00000
. 00000

1 6

. 18727
. 00498
. 00000
. 00000
. 00000

1 6

. 16577
. 01181
. 00000
. 00000
. 00000

1 6

. 13554
. 00915
. 00000
. 00000
. 00000

1 6

. 20318
. 03125
. 00000
. 00000
. 00000

1 6

. 13024
. 03301
. 00020

[eNeolololoNololoNoNoloNololoNoololoNeololeololoNololoololoNoloNolololoNololoNeoloNoNololoNeololololoNolololNoNoloNeoloNoNe N
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. 00000 0.00000 0.00000 0.00000 O0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 O0.00000 O0.00000 # 1.00000
0 286.8 0.00000 0.00872 0.00939 0.03421 0.05500 0.13313
.10800 0.08787 0.10451 0.07848 0.05044 0.04508 0.02898
. 00939 0.00894 0.00939 0.00268 0.00000 0.00000 0.00537
. 00000 0.00000 0.00000 0.00000 O0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 O0.00000 O0.00000 0.00000
. 00000 0.00000 0.00000 O0.00000 0.00000 # 1.00000
0 560.2 0.00000 0.00176 0.01383 0.01020 0.04087 0.08351
. 13062 0.11857 0.07947 0.10029 0.09277 0.07527 0.06042
. 01635 0.00352 0.00147 0.00281 0.00082 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 O0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 O0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 O0.00000 O0.00000 # 1.00000
0 317.2 0.00000 0.00994 0.03118 0.09106 0.12884 0.16876
. 12505 0.08438 0.06974 0.03301 0.03236 0.02025 0.02066
. 00280 0.00124 0.00000 0.00000 O0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 O0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 O0.00000 O0.00000 # 1.00000
0O 284.1 0.00000 0.00691 0.00576 0.02764 0.10862 0.17301
.11741 0.04995 0.07337 0.06333 0.09823 0.03224 0.01958
. 00461 0.00806 0.01842 0.00115 0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 O0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 O0.00000 # 1.00000
0 -567.8 0. 00000 0.00414 0.01202 0.03475 0.07621
. 28462 0.22850 0.12478 0.04486 0.01239 0.00881 0.00616
. 00066 0.00066 0.00066 0.00000 0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 O0.00000 O0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 O0.00000 O0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 O0.00000 O0.00000 # 1.00000
0 -396.3 0. 00000 0.00339 0.00598 0.03090 0.06558
. 31424 0.22112 0.11412 0.01993 0.00787 0.00698 0.00688
. 00977 0.00100 0.00000 0.00000 O0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 O0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 O0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 0.00000 O0.00000 # 1.00000
0 379.7 0.00000 0.00431 0.01465 0.01776 0.05502 0.09667
.20361 0.17196 0.08277 0.07868 0.04333 0.02961 0.00086
. 01975 0.00172 0.00000 0.00086 0.00086 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 O0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 O0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 O0.00000 # 1.00000
0 510.1 0.00000 0.00870 0.02545 0.05762 0.10278 0.09050
. 16991 0.19107 0.09626 0.04474 0.02167 0.02167 0.01180
. 00722 0.00303 0.00217 0.00000 0.00000 0.00072 0.00000
. 00000 0.00000 0.00000 0.00000 O0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 O0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 O0.00000 # 1.00000
0 983.6 0.00000 0.00279 0.01097 0.03272 0.10591 0.16376
. 12008 0.06997 0.04381 0.04911 0.05352 0.04777 0.03683
. 01531 0.00766 0.00310 0.00038 0.00075 0.00075 0.00038
. 00000 0.00000 0.00000 0.00000 O0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 O0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 O0.00000 # 1.00000
0 1465.8 0. 00000 0.00804 0.02817 0.04856 0.06509
.17719 0.17243 0.12244 0.06070 0.03545 0.04532 0.01733
. 02016 0.01732 0.01084 0.00274 0.00214 0.00120 0.00140
. 00000 0.00000 0.00000 0.00000 O0.00000 0.00000 0.00000
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0. 00000
0. 00000
2005 1 6
0.07135
0. 05902
0. 00000
0. 00000
0. 00000
2006 1 6
0. 06882
0. 06823
0. 00010
0. 00000
0. 00000
#
# CA_CPFV
1987 1 15
0.10417
0. 00000
0. 00000
0. 00000
0. 00000
1988 1 15
0. 06532
0. 05856
0. 00000
0. 00000
0. 00000
1989 1 15
0.13713
0. 05696
0. 00000
0. 00000
0. 00000
1990 1 15
0.22222
0. 00000
0. 00000
0. 00000
0. 00000
1991 1 15
0.18234
0.00192
0. 00000
0. 00000
0. 00000
1992 1 15
0.11979
0. 03646
0. 00000
0. 00000
0. 00000
1993 1 15
0. 15049
0.04219
0. 00000
0. 00000
0. 00000
1994 1 15
0.21994

eNoNeoloNolololoNoloNeNoNoeNe]
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. 00000 0.00000 0.00000 0.00000 O0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 O0.00000 O0.00000 # 1.00000
0 2308.7 0. 00000 0.00275 0.00489 0.01819 0.03569
.12322 0.12031 0.10753 0.09586 0.08716 0.11103 0.08620
. 03488 0.02430 0.00721 0.00601 0.00244 0.00158 0.00039
. 00000 0.00000 0.00000 0.00000 O0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 O0.00000 O0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 O0.00000 O0.00000 # 1.00000
0 2504.8 0. 00000 0.00108 0.00262 0.01189 0.03198
. 11669 0.13440 0.11468 0.08197 0.09468 0.08635 0.08609
. 04628 0.03046 0.01187 0.00690 0.00314 0.00178 0.00000
. 00000 0.00000 0.00000 0.00000 O0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 O0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 O0.00000 O0.00000 # 1.00000
0O -8.6 0.00000 0.02083 0.00000 0.06250 O0.10417 O0.14583
.18750 0.16667 0.16667 0.02083 0.00000 0.00000 0.02083
. 00000 0.00000 0.00000 0.00000 O0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 O0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 O0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 O0.00000 # 1.00000
0 141.2 0.00000 0.00000 0.01351 0.04842 0.12162 0.06644
. 09685 0.13063 0.08333 0.06419 0.03041 0.03604 0.05743
. 06644 0.03378 0.01577 0.00676 0.00450 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 O0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 O0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 O0.00000 O0.00000 # 1.00000
0 141.2 0.00000 0.00000 0.00527 0.01477 0.02637 0.06646
. 18460 0.15401 0.10127 0.04325 0.04430 0.04958 0.04219
. 03586 0.01793 0.01266 0.00738 0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 O0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 O0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 O0.00000 0.00000 # 1.00000
0 43.0 0.00000 0.00383 0.00766 0.06130 0.08429 0.08429
. 27586 0.17241 0.05747 0.01916 0.01149 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 O0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 O0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 O0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 O0.00000 O0.00000 # 1.00000
0 88.9 0.00000 0.00384 0.03455 0.03839 0.14203 0.19578
.17850 0.12860 0.06718 0.01919 0.00000 0.00384 0.00192
. 00000 0.00000 0.00000 0.00000 0.00192 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 O0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 O0.00000 O0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 O0.00000 # 1.00000
0 77.0 0.00000 0.00000 0.00521 0.01042 0.05469 0.13021
.21094 0.13802 0.10417 0.05729 0.04427 0.03646 0.02604
. 01563 0.00781 0.00260 0.00000 0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 O0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 O0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 O0.00000 # 1.00000
0 129.1 0.00000 0.00000 0.00563 0.03657 0.09142 0.12799
.11814 0.09283 0.05204 0.04501 0.05907 0.07314 0.05204
. 02954 0.01266 0.00703 0.00422 0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 O0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 0.00000 O0.00000 0.00000 0.00000
. 00000 0.00000 0.00000 O0.00000 O0.00000 # 1.00000
0 176.3 0.00000 0.01369 0.01369 0.04692 0.10362 0.15738
. 18573 0.09482 0.06354 0.01857 0.01369 0.01857 0.01760
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199

199

199

199

. 01369
. 00000
. 00000
. 00000

1 15

. 24553
. 00119
. 00000
. 00000
. 00000

1 15

0
0
0
0
5
0
0
0
0
0
6
0.22243
0. 01011
0. 00000
0.
0
7
0
0
0
0
0
8
0
0
0
0
0.
en

00000

. 00000

1 15

. 22247
. 00389
. 00000
. 00000
. 00000

1 15

. 23111
. 02667
. 00000
. 00000

00000

OCO0OO0CO0O0000O0O0CO0DO0O0O0OO0OO0O0DO0DO0O0OO0OO0OO0O00O0O0O0

. 01369 0.00293
. 00000 0.00000
. 00000 0.00000
. 00000 0.00000

. 12396 0.02503
. 00000 0.00119
. 00000 0.00000
. 00000 0.00000
. 00000 0.00000

.17371 0.11213
. 01103 0.00092
. 00000 0.00000
. 00000 0.00000

. 00000 0.00000
0 297.1 0.0000
. 14794 0.10122
.00111 0.00111
. 00000 0.00000
. 00000 0.00000
. 00000 0.00000
0 95.1 0.0000
. 14222 0.06444
. 01333 0.00444
. 00000 0.00000
. 00000 0.00000
. 00000 0.00000

0 136.9 0.0000

0 180.1 0.0000

eNeoNeoloNoNololoNololololololNololoNololNololoNoNolNoNoNeNe)

d_I engt h_conps

25 # Nunber of Age Bins

1 2 3 4 5 6 7 8 9 10 11 12

1 # Nunber_of Aging_ Error_
5 3.5 4.5 5.
13.5 14.5 15.5 16.5 17.5 18.
25.5 26.5 27.5 28.5 29.5 30.

0.5

1.5

2.

37.5 38.5 39.5 40.5

0.056 0.169 0.281 0.393 0.506 0.618

N P
gl w
Q=

QOO0 O0OOWOOOOOON

200

1 1

. 12116
. 01398
. 00000
. 04213
. 01489
. 00490

1 1

. 07800
. 00231
. 00000
. 02134
. 01892
. 00000

QOO0 O0OO0OWOOOOOoOOoOW

0 1 0 0O 65.6
. 05423 0.15233 O
. 00490 0.00000 O
. 00000 0.00000 O
. 06078 0.06602 O
.01612 0.00825 O
. 00000 0.00000 O.

0 1 0 0 90.8
. 04873 0.09007 O
.00111 0.00330 O
. 00000 0.00000 O
. 05564 0.05300 O
. 01291 0.01086 O
. 00000 0.00000 O

. 00098
. 00000
. 00000
. 00000

. 00954
. 00000
. 00000
. 00000
. 00000

. 05423
. 00000
. 00000
. 00000
. 00000

. 05451
. 00000
. 00000
. 00000
. 00000

. 02222
. 00222
. 00000
. 00000
. 00000

. 06056
. 00000
. 00000
. 09186
. 00000

. 07764
. 00000
. 00000
. 08564
. 00267
. 00061

0. 0011

0. 0000

0. 0022

0. 0044

QOO0 OP,RPRODOOOONOODOODOOOODOOODWOOOO

Matri ces

5 6.5

_Age_Conposition_Cbservati ons
 Conmrer ci al _HKL

0. 00000

00000
0. 0000

eNoNeoloNoNololoNoloNoNeNe]

. 00098
. 00000
. 00000
. 00000

. 00119
. 00000
. 00000
. 00000
. 00000

. 02574
. 00368
. 00000
. 00000
. 00000

. 01835
. 00000
. 00000
. 00000
. 00000

. 01111
. 00000
. 00000
. 00000
. 00000

13 14 15 16

. 03320
. 00000
. 00000
. 06687
. 00000
. 00000

. 04213
. 00000
. 00000
. 12446
. 00061
. 00000

0. 0154

0.0174

0. 0216

0. 0066

QOO0 O~NOOOOO0ODWOOOODODLKLOOOOODWOOOOo

7.5 8.
5 19.5 20.5

.5 32.5

0.731 0.843 0.

0. 00000

0. 0000

HFOOOOOOHOOOOO
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. 00000
. 00000
. 00000
. 00000

. 00119
. 00000
. 00000
. 00000
. 00000

. 01838
. 00000
. 00000
. 00000
. 00000

. 01001
. 00000
. 00000
. 00000
. 00000

. 02222
. 00000
. 00000
. 00000
. 00000

. 02957
. 00000
. 00000
. 02186
. 00000

. 02866
. 00000
. 00000
. 05464
. 00443

0. 0953

0. 0312

0. 0595

0. 0466

HFOOOONFHFOOOORFTOOOOUNNHFOOOOUNHFOOO

5 9.5

. 00000 O.
. 00000 O.
. 00000 O.

1. 00000
0.21216

. 00000 O.
. 00000 O.
. 00000 O.
. 00000 O.

1. 00000
0.10018

. 01654 O.
. 00000 O.
. 00000 O.
. 00000 O.

1. 00000
0. 15295

. 00389 O.
. 00000 O.
. 00000 O.
. 00000 O.

1. 00000
0. 10889

.01778 O.
. 00000 O.
. 00000 O.
. 00000 O.

1. 00000

00000
00000
00000

0. 26460
00238
00000
00000
00000

0. 18750
01471
00000
00000
00000

0.19299
00612
00000
00000
00000

0. 23333
04222
00000
00000
00000

17 18 19 20 21 22 23 24 25

10.5 11.5 12.5
21.5 22.5 23.5 24.5
33.5 34.5 35.5 36.5

955 1.068 1.180 1.293 1.405
1.517 1.630 1.742 1.855 1.967 2.079 2.192 2.304 2.417 2.529 2.641 2.754
2.866 2.979 3.091 3.203 3.316 3.428 3.541 3.653 3.765 3.878 3.990 4.103
4.215 4.327 4.440 4.552

0. 00000

0. 99997
0. 00132

0. 9999

coooo

®oooo00

0. 03396

. 00713
. 00000
. 00431
. 01500
. 00000

0. 04476

. 00348
. 00000
. 00681
. 05993
. 00000
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2004 1 1 3 0 1 0 O 72.1 0.00000 O0.00000 0.00000 O0.01556 0.09058
0.07995 0.06373 0.05603 0.03062 0.05403 0.05100 0.01337 0.00896
0.00657 0.00657 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 O0.01175
0.05923 0.03789 0.04777 0.03244 0.09914 0.08452 0.04473 0.05228
0.00915 0.01731 0.00401 0.00247 0.00139 0.00284 0.00825 0.00000
0.00657 0.00123 0.00000 0.00000 0.00000 # 0.99992

2006 1 1 3 0 1 0 O 55.8 0.00000 0.00000 0.00000 0.00000 O0.12991
0.12670 0.06015 0.03109 0.07340 0.00357 0.01994 0.00237 0.00490
0.00359 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00360 O0.02658
0.11967 0.10232 0.05088 0.04103 0.05083 0.05181 0.02687 0.02847
0.01919 0.01065 0.00895 0.00000 0.00370 0.00000 0.00000 0.00000
0.00000 0.00000 0.00000 0.00000 0.00000 # 1.00017

#

# OR_ORBS- 1

1996 1 9 3 0 1 0 O 103.9 0.00000 0.00500 0.05284 0.09372 0.10048
0.08923 0.04836 0.02266 0.01132 0.00872 0.00842 0.00272 0.00333
0.00000 0.00046 0.00046 0.00000 0.00000 0.00000 0.00000 0.00000
0.00000 0.00000 0.00000 0.00000 0.00000 0.00530 0.02611 0.07717
0.11905 0.11428 0.04602 0.03431 0.03381 0.02224 0.02142 0.01068
0.00905 0.01337 0.00452 0.00046 0.00288 0.00379 0.00167 0.00524
0.00000 0.00046 0.00046 0.00000 0.00000 # 1.00000

1997 1 9 3 0 1 0 O 76.1 0.00000 O0.00000 0.01400 0.06933 0.12993
0.10843 0.07373 0.04694 0.03711 0.01872 0.01395 0.00360 0.00261
0.00130 0.00062 0.00000 0.00000 0.00068 0.00000 0.00000 0.00000
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 O0.01427 0.01820
0.06842 0.11599 0.08982 0.06572 0.01425 0.01793 0.03132 0.00317
0.00317 0.01681 0.00852 0.00130 0.00192 0.00068 0.00000 0.00068
0.00267 0.00000 0.00130 0.00000 0.00291 # 1.00000

1998 1 9 3 0 1 0 O 94.0 0.00000 0.00000 0.03170 O0.14336 0.13730
0.09407 0.06606 0.04923 0.00875 0.01347 0.00233 0.00000 0.00306
0.00000 0.00116 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
0. 00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.02980 O0.04646
0.10290 0.11408 0.05486 0.03809 0.03350 0.01536 0.00774 0.00555
0.00116 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
0.00000 0.00000 0.00000 0.00000 0.00000 # 1.00000

1999 1 9 3 0 1 0 O 282.8 0.00000 0.00000 O0.00414 0.07658 0.11572
0.11296 0.07387 0.05895 0.02404 0.02519 0.00809 0.00387 0.00416
0.00146 0.00091 0.00000 0.00000 0.00000 0.00000 0.00011 0.00000
0.00000 0.00000 0.00000 0.00000 0.00000 0.00036 0.00711 O0.04774
0.10318 0.07125 0.07903 0.06520 0.03851 0.01720 0.01903 0.01223
0.00936 0.00685 0.00132 0.00112 0.00244 0.00093 0.00219 0.00187
0.00209 0.00008 0.00000 0.00000 0.00084 # 1.00000

2000 1 9 3 0 1 0 O 411.2 0.00000 0.00000 0.00804 0.03951 O0.13430
0.12114 0.07936 0.05238 0.02839 0.01921 0.00906 0.00634 0.00305
0.00259 0.00223 0.00000 0.00165 0.00074 0.00000 0.00000 0.00000
0.00000 0.00022 0.00000 0.00000 0.00000 0.00104 0.00521 0.04700
0.13492 0.11458 0.05548 0.03814 0.02562 0.02022 0.01528 0.01060
0.00268 0.00469 0.00326 0.00560 0.00201 0.00213 0.00137 0.00022
0.00077 0.00052 0.00022 0.00000 0.00022 # 1.00000

2002 1 9 3 0 1 0 O 571.8 0.00000 0.00055 0.01079 0.01629 O0.04254
0.08731 0.10767 0.09830 0.05252 0.03393 0.02876 0.01668 0.01296
0.00404 0.00410 0.00367 0.00323 0.00172 0.00049 0.00088 0.00091
0.00000 0.00013 0.00000 0.00068 0.00053 0.00030 0.01255 0.02001
0.05537 0.07317 0.09369 0.06691 0.04097 0.02567 0.02398 0.01346
0.00863 0.00630 0.00796 0.00541 0.00652 0.00261 0.00209 0.00188
0.00137 0.00000 0.00016 0.00077 0.00154 # 1.00000

2003 1 9 3 0 1 0 O 422.7 0.00000 0.00000 0.00220 0.02453 0.06460
0.07254 0.10105 0.09323 0.05298 0.03514 0.02266 0.01022 0.00937
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0. 00421
0. 00000
0.07131
0.01043
0. 00000
4 1 9
0. 08250
0. 00365
0. 00000
0.10331
0.01126
0. 00000
5 1 9
0. 15817
0. 00556
0. 00000
0. 06436
0. 01327
0. 00056
# end_age_co

. 00038
. 00000
. 08470
. 00793
. 00000

0 1
. 06786
. 00180
. 00000
. 07844
. 00778
. 00051

0 1
. 06175
. 00259
. 00000
. 10960
. 01926
. 00121

nmps

QOO0 O0OO0OWOOOOOOWOODOOOo

0. 00052 0.00000 O
0. 00000 0.00000 O
0.08887 0.07131 O
0. 00669 0.00340 O
0. 00000 0.00000 O
0 0 397.9 0.00000
0.06941 0.06739 O
0. 00125 0.00107 O
0. 00000 0.00000 O
0.06552 0.05334 O
0. 00536 0.00322 O
0. 00000 0.00000 O
0 0 310.5 0.00000
0.03688 0.06851 O
0. 00056 0.00275 O
0. 00000 0.00000 O
0.07541 0.05483 O
0. 01220 0.00402 O
0. 00000 0.00000 O

1 # nean_|l ength-at-age (cn

# Year Season

Type Gender Partitio

# Composite_of _all_3 years
20046 1 9 3 0 1 1 10.00 20.00 28.39

42.59 43.52 44.28
46. 00 46. 00 46.00
39.82 40.16 40.89
44.80 44.05 43.00

337.50
0.00 0.0
360. 75

48.00 37.50 17.25 8.25 6.00 4.50

277.50
0 0.00
382.50

44.45 44,28 42.83 45.
46. 00 46. 00 46.00 28.
40. 88 41.43 41.64 42.

43. 00 42.60

0.00 0.00 6.00 91

150. 00 102.75 57

318. 75 262. 50 21

# end_nmean_|I engt h- at - age

1 # Nunber _of Environnmental Variables
0 # Environnental Cbservations

999

. 00000
. 00000
. 04771
. 00116
. 00038

. 03823
. 00000
. 00000
. 05854
. 00101
. 00051

. 02329
. 00000
. 00000
. 03731
. 00132
. 00056

0. 0000

0. 0000

HFOOOOOOHFOOOOOOHFOOOO

SanpSi z

. 00000
. 00000
. 03925
. 00000

. 02123
. 00000
. 00000
. 03885
. 00696

[eNoNeoNe]

1. 00000
0. 00180

. 02678 0.
. 00000 O.
. 00000 O.
. 03964 O.
. 00074 O.

1. 00000
0. 00000

cNoNeooNoNe]

1. 0000

Scal ar =

n Age-Err Nsamp

32.31 35.32 37.47

72 49.13 46.00 46
50 31.91 34.82 36
17 42.39 42.01 42

50 347.25 437.2
75 43.50 18.

7.50 168. 75 10
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. 00000
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. 00000
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. 00271
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00000
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. 02502
. 00000
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. 00839
. 00000
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. 01893
. 00107

0.07884

. 01376
. 00000
. 00670
. 03484
. 00438

39.61 41.00 42.15

.00 46.00 46.00
.41 38.22 38.94
.99 43.82 43.58

5 376. 50

. 75 4.50 4.50 2.25
0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.00 80.25

4.25 99.00 51.75

3.75 0.75 1.50 0.00 0.00 1.50
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