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Abstract 

 

 Catches from this stock were generally in the range of 40,000 to 50,000 t per year 

throughout the 1970s and 1980s, before declining to low levels in the early 1990s. There has 

been no directed fishing on this stock since 1993 and the TAC has been set at 0 since 1995.  By-

catch of plaice in the Canadian yellowtail fishery increased in 2013 compared to 2011 and 2012 

due to increased effort and a resolution to the market dispute. The majority of catch was taken in 

the NAFO regulatory area (NRA) in the skate, redfish and Greenland halibut fisheries. The 

Canadian spring surveys show a large decline in abundance and biomass from the mid to late 

1980s to the mid 1990s and although there has been an increasing trend since that time, biomass 

index in 2011 (expressed as mean weight per tow) was only 32% of that of the mid 1980s. The 

Canadian fall survey biomass has also shown large declines since 1990 and a subsequent slow 

increasing trend to the present.  By Division, the largest decrease in both surveys for biomass and 

abundance has been in Div. 3L but has been stable since the mid-1990s, with an increasing trend 

since 2010.  In general, biomass and abundance in Divs. 3NO overall may be at or near levels of 

the late 1980s-early 1990s; however, for both spring and fall abundance and biomass, levels have 

begun to plateau or are declining in Div. 3O.   
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TAC regulation 

 

 This stock has been under TAC regulation since 1973 when a TAC of 60,000 t was 

established.  From 1973-87, the TAC varied from 47,000 t to 60,000 t (Table 1) but was lowered to 

33,585 t in 1988 (Figure 1). Further reductions followed, bringing the TAC to 10,500 t in 1993. In 

1994, a TAC of 4,800 t was implemented, but the Fisheries Commission of NAFO stated that no 

directed fisheries were to take place on this stock.  The TAC has been set at 0 t since that time. 

 

Catch trends (STACFIS and STATLANT) 

 

 Catches increased from about 20,000 t in the early 1960s to a peak of 94,000 t in 1967, were 

relatively stable around 45,000-50,000 t in 1973-82, then declined to 39,000 t in 1984-85 (Table 1, 

Figure 1).  Catches increased to 65,000 t in 1986 and then declined rapidly thereafter, to about 7,400 

t in 1994.  Following the moratorium in 1995, the catch (by-catch in other fisheries) declined for a 

couple of years but then began to increase.  Catches reached a high of 8 000 t, in 2003, and have 

been lower since.  By-catch levels as estimated by STATLANT 21A have been relatively steady at 

~2000 t for the past five years.  STATLANT 21A data gave an estimate of about 1200 t in 2011, 

1300 t in 2012 and 2100 t in 2013 (Table 1). Most of the catch has been taken as by-catch in the 

skate, redfish and Greenland halibut fisheries in the NRA, while most of the Canadian by-catch is 

taken in the Canadian yellowtail flounder fishery. 

 

 In the most recent years, 2011-2013, when STACFIS was unable to get a precise estimate 

of catch, it was decided to estimate catch using the ratio of total effort (where effort was 

available) in Division 3N in the current year to the previous year and multiply by the agreed 

catch in the previous year (starting with 2010).  This was carried through for three years. 

 

Therefore  

 

Catch2011 = (Effort2011/Effort2010)*Catch2010 

Catch2012 = (Effort2012/Effort2011)*Catch2011 

Catch2013 = (Effort2013/Effort2012)*Catch2012 

 

 Using this, the estimated estimates of catch were:  2944 t in 2011, 2015 t in 2012 and 3064 t 

in 2013 (Table 1).   

 

 From 1977 to 1982, the catch was taken almost exclusively by Canadian vessels, but the 

catch by other nations increased rapidly from less than 2,000 t in 1981-82 to over 30,000 t in 1986 

as new fisheries were developed in the Regulatory Area (Table 1, Figure 1). Considerable doubts 

have arisen about some nominal catches in the 1985 to 1994 period, resulting in various catch 

estimates being used.  These include surveillance estimates, breakdowns of unspecified flounder 

catches by S. Korea prior to 1991 based on reported flounder catches, and any other estimates 

deemed by Scientific Council to be reliable. There is also some uncertainty regarding catches prior 

to 1973, when large amounts of unspecified flounder catches from some nations were broken down 

by species based on estimates of species composition. As well, estimates of discards are not usually 

available, and are believed to be substantial during some periods.  
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 The amount of plaice by-caught in the shrimp fishery was reviewed by Orr et al. (2008).  

The shrimp fishing area corresponding to Div. 3L is shrimp fishing area 7 (very little shrimp fishing 

occurs in Div. 3NO).  For 2004-2007, the average amount of plaice taken annually in this fishery in 

this area was 3.3 t.  It has increased slightly over that time period.  There was only one length 

frequency available from 2004 and there were only 35 fish measured (all fish were less than 31 cm).  

  

 There were 55 t of discards estimated from the US yellowtail fishery in the NRA in 2012, 

and 45 t of discards estimated in 2013 (Sosebee, 2013; 2014). 

 

Canadian research vessel surveys 

 

Survey coverage 

 
 A stratification scheme is presented of the survey area in Figure 2.  Poor survey coverage has 

been an issue for the 2004 fall (incomplete coverage in Div. 3L) and the 2006 spring multi-species 

survey (no otoliths collected and incomplete survey in Div. 3NO) (Healey and Dwyer 2005; Dwyer 

et al. 2007) and both data points have been removed from the analytical assessment of this stock.  

Updated information on the Canadian research vessel survey coverage and details on annual sets 

carried out can be found in Healey et al. (2012). 

 

Spring 

 

 Stratified-random surveys have been carried out on the Grand Bank by Canadian research 

vessels in the spring (April to June period) of each year from 1971 to 2013, with the exception of 

1983. The data can be split into 3 time periods, based on the trawl used in each period: 1971-82 was 

Yankee 36, 1983-95 was Engel 145, and 1996-2010 was Campelen 1800 (see McCallum and Walsh 

(1996) for a description of the various trawls). Conversions exist for the first to second series 

(Gavaris and Brodie 1984), and from the second to the third (Morgan et al. 1998). However, data 

from the first series have not been converted to be comparable with the third series. Thus 

comparable data exist for 1971-95, and for 1984 to 2013.  A full comparison between the Engel and 

Campelen data series is given in Brodie et al. (1998). 

 

 Biomass estimates for each Division by stratum and depth for 1996 to 2013 are given in 

Tables 2-4.  Please note the shaded columns which represent years that survey coverage was 

inadequate.  In 2011-2013, the spring survey biomass estimates for 3L, 3N and 3O increased from 

155, 000 to 232,700 t.   From 1996 to 1998 the estimate for Div. 3N biomass was approximately 

half of the estimate for Div. 3O while from 1999 to 2004 the estimates in the two divisions are 

about equal.  However, from 2005 onwards the biomass estimate from Div. 3N is generally at least 

double the biomass estimate from Div. 3O.  The biomass estimates in Div. 3L declined from 2006-

2009 but for the last four years, has increased.  Biomass in 3N increased to the highest point in the 

Campelen time series in 2007 and has been lower since then.  In Div. 3O, the biomass estimate has 

been slowly declining since 1999.  Biomass in Div. 3LNO combined showed a large decrease from 

2008 to 2009, but has been slowly increasing since then; however it is currently only 32% of the 

estimate of the mid 1980s (Figure 3). 
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 Mean weight per tow for Divisions 3LNO combined (Figure 4) shows the same trend as the 

swept area estimate of biomass with a large decline in the late 1980s (which has been greatest in 

Div. 3L) followed by a slight increase since 1996.  The average mean weight per tow for Div. 

3LNO combined in 2013 is only 32% of the average of the mid 1980s.  Mean weight per tow in 

Div. 3L and Div. 3O (Figure 4) has remained low relative to levels of the mid 1980s. By 2006-2007, 

mean weight per tow in Div. 3N (Figure 4) had increased to levels comparable to those of the mid 

1980s but have subsequently declined such that levels in 2011-2013 are 70% of those in 1985-1987. 

  

 Total abundance for Div. 3LNO combined has fluctuated since 1996, but has generally 

increased (Figure 3).  Mean number per tow for Div. 3LNO combined shows the same trend (Figure 

5).  As with the biomass estimate, mean number per tow has shown the greatest decline in Div. 3L 

(Figure 5) since the beginning of the time series.  Mean numbers per tow in Div. 3N and Div. 3O 

showed an increase from the mid-nineties, but declined after 2007 and 2006, respectively. 

 

 

  

 Tables 5-8 and Figure 6 show the abundance at age from the Canadian spring surveys by 

division and for Div. 3LNO combined.  The proportion of fish that are ages 0 to 5 has increased 

over the time series and has generally been greater than 50% since 2001 (except 2006).   

 

 Distribution plots of catch of American plaice from the Canadian Spring RV Survey (kg/tow 

standardized to tow length) suggest the largest concentrations of plaice to be in Div. 3N, mainly 

outside the 200-mile limit (Figure 7).  Catches of American plaice on the shelf of the Grand Bank 

appear similar in recent years, with a few larger tows in Div. 3N in 2013.   

 

Fall  

 

 Stratified-random surveys have been conducted in Div. 3L in the fall since 1981, usually in 

October-November, but in recent years this has been occurring later. From 1990 to 2013, fall 

surveys were also carried out in Div. 3NO. Surveys from 1983 to 1994 were done with the Engel 

trawl and starting in fall 1995, a Campelen 1800 trawl was used. 

 

 Biomass estimates by stratum and depth are given for each Division in Tables 9-11.  

Biomass estimates from the fall survey increased from 2011 – 2013 in all three Divisions. Biomass 

estimates from 2013 for these Divisions were 111, 300, 195,500, and 46, 800 t.  Over the past 

number of years, there has been a large biomass estimate in Div. 3N fairly consistently, which is 

heavily influenced by large sets in stratum 360 (Table 10) but in 2013, there was a larger biomass 

estimate in 374, which is just northeast of the Southeast Shoal.  The biomass estimate for Div. 3O 

has been declining since the highest point in the survey in 2008. During 1995 to 1997, Div. 3N 

constituted on average 40% of the Div. 3NO total while the average since 2000 has been about 70% 

of the Div. 3NO total.  In 2013, Div. 3N is 80% of the Div. 3NO total. 

  

 The overall biomass for Div. 3LNO in the fall has shown a slight increasing trend since 

1995 (Figure 3). The current biomass index remains well below that of 1990 with the average of the 

2011 index representing about 55% of that of 1990.  The biomass index expressed as mean weight 

per tow shows the same overall trend with the average of the last 3 years being 43% of the level of 
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1990 (Figure 8).  Mean weight per tow has shown the largest decline in Div. 3L (Figure 8).  Mean 

weight per tow estimates from Div. 3N are at or above levels seen in the early 1990s, while the three 

most recent data points of mean weight per tow in Div. 3O are amongst the lowest in the time series 

(Figure 8). 

 

 Abundance for Div. 3LNO combined (Figure 3) showed a substantial decline from 1990 to 

1998 but has been increasing since 1998.  Mean numbers per tow show the same pattern (Figure 9).  

By Division, the largest decline in the time series was once again in Div. 3L (Figure 9).  Mean 

numbers per tow has increased since the mid 1990s in 3N.  In 3O, mean numbers per tow has 

increased since the early 2000s but has declined since 2008 and increased in 2013 from 2012 

(Figure 9).   

 

 Tables 12-15 and Figure 10 show the abundance by age for 1990 to 2011.  The age 

composition has seen younger ages making up a higher proportion of the population in recent years, 

increasing from 55% in 1990 to an average of 73% in the last three years (Table 15).  Although the 

numbers of small fish have increased in recent years, there are no large year classes that appear to 

be above average. 

 

 Plots of distribution by weight per tow (Figure 11) for the fall surveys for 2007-2013 show 

that American plaice are distributed throughout the Div. 3LNO area.  However the area of highest 

concentration is southern 3NO, particularly on the tail of the bank in Div. 3N.  There is a fairly large 

concentration of fish to the northeast edge of the Southern Shelf in 2013 (Figure 11). 

 

Comparison of Canadian Spring and Fall Surveys 

 

 Overall, abundance and biomass estimated from spring and fall surveys show a similar 

increasing trend since the mid 1990s, although the spring survey indices have levelled off in recent 

years (Figure 3).  The slight differences in trend may be due to survey timing changes and fish 

moving into and out of the survey area.  Historically, both surveys have shown the largest decline in 

Div. 3L.  There are some larger catches off the Grand Banks in Div. 3L in the fall but overall, 

distribution is also similar between the two surveys, with the majority of the fish being distributed in 

southern Div. 3NO (Figures 7, 11).   

 

Maturities 

 

Age and length at 50% maturity were produced from spring RV data.  Maturity data were 

collected during research vessel surveys from 1960-2013.  Stratified random surveys were used 

where possible (1971-2013, except 2006 when survey coverage was considered too poor to be 

representative).  Data from earlier years came from surveys that were conducted mainly as line 

transects.  The coverage of a stock area would generally not be as complete as the stratified 

random surveys. For the period of the stratified random surveys, observed proportion mature at 

age was calculated according to the method of Morgan and Hoenig (1997) to account for the 

length stratified method of sampling.  Prior to this, only data from the aged fish was used without 

weighting by the length frequencies.  This should not have a large impact on the model estimates 

(Morgan and Hoenig 1997).  Data from 1985-1995 were converted to Campelen equivalents. 
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 Estimates were produced by cohort.  For males, A50 were fairly stable for cohorts of the 

1960’s to mid 1970’s, with perhaps a slight increase over that time period. Male A50 then began a 

fairly steady decline to the 1991 cohort which had an A50 of just over 3 years. Male A50 has 

increased somewhat but is still below the 1960’s and 1970’s with an A50 of about 4 years compared 

to 6 years at the beginning of the time series (Figure 12).  For females, estimates of A50 have shown 

a large, almost continuous decline, from the beginning of the time series to about 1990. Cohorts 

since then females have had a fairly constant A50 of 7.5 to 8 years compared to 11 years for cohorts 

at the beginning of the time series.  

 

 Estimates of maturity at length were produced using the data described above and are 

presented by cohort in Figure 13.   L50 declined for both sexes but recovered in recent cohorts.  The 

recent L50 for males of about 19 cm is 3 to 4 cm lower than the earliest cohorts estimated.  The most 

recent cohort for which there is an estimate has an L50 of 18 cm. The L50 of most recent cohorts for 

females is in the range of 33-34 cm, somewhat lower than the 39 cm of the earliest cohorts. 
 

Weights and lengths-at -age 

 

 Mean weights-at-age and mean lengths-at-age were calculated for male and female 

American plaice for Div. 3LNO using spring survey data from 1990 to 2013, except for 2006 when 

survey coverage was too poor to be considered representative.  Means were calculated accounting 

for the length stratified sampling design.  Although there is variation in both length and weight-at-

age there is little indication of any long-term trend for either males or females (Figures 14 and 15).   
  

EU-Spain Div. 3NO survey (SCR 14/5) 

 

Abundance and Biomass Trends 

 

Since 1995, Spain has carried out a stratified random spring bottom trawl survey in Div. 

3NO of the NAFO Regulatory Area (NRA).  In 2001, the trawl vessel (C/V Playa de Menduiña) 

and gear (Pedreira) were replaced by the R/V Vizconde de Eza using a Campelen trawl.  There has 

been a general increase in this index for both biomass and abundance since the beginning of the 

time series.  However, estimates of both indices from the EU-Spain survey followed a trend 

similar to the Canadian Survey estimates with a drop in both biomass and abundance in 2009; 

since then the indices for EU-Spain have increased (González-Troncoso et al., 2014).   

 

Numbers at Age 

 

 Canadian spring RV age length keys (for Div. 3N only, as the Survey by EU-Spain Div. 

3NO survey only covers a small portion of Div. 3O) were applied to EU-Spain length frequency 

data (separate sexes, mean number per tow) from 1998-2000 converted data and 2001-2005 and 

2007-2013 Campelen data (González-Troncoso et al., 2014). Combined spring Canadian ALKs 

from 1997-2005 were applied to the 2006 length frequencies, as there were no otoliths collected 

from the Canadian 2006 spring survey.  This resulting mean numbers per tow at age data is found in 

Table 16 and is used as input into the analytical assessment. The numbers corresponding to the 2003 

year class (and to a lesser extent the 2006 YC) are also evident in this survey (Figure 16). 
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EU-Spain Div. 3L survey (SCR 14/12) 

 

 There is also a survey carried out in the NRA of Div. 3L which indicates a general 

increase in biomass and abundance indices for American plaice since 2010 (Roman et al., 2014).  

This index is not included in the analytical assessment for this stock. 

 

 

Comparison of Surveys 

 

 Figure 17 and 18 show standardized age by age abundance of surveys and standardized 

proportion by ages across years (SPAY plots).  These are useful for comparing surveys’ age trends.  

For the past 3-4 years, the age composition for this survey is showing different trends than the 

Canadian RV surveys (Figure 17).   

 
 

Some exploratory analyses were conducted to evaluate the internal consistency in each 

survey index series, the consistency of the contribution of each year-class to the total survey 

index, and the consistency of the age-specific information across the survey series. 

 

Pair-wise plots of the each of the survey indices (by cohort on the log-scale) are 

presented in Appendix A.1 – A.3. The data points in the panels below the numbered diagonal 

compare the logarithm of survey data at different ages for a common cohort. The solid line in 

each panel is the linear least squares regression line. Numeric values in the panels above the 

diagonal provide the correlation coefficient between the survey data at these ages.  The p-values 

for testing whether or not the correlation is significantly different in each panel are indicated by 

the key shown on the right hand side.  Regression and correlations are only computed if there are 

at least 5 points (i.e. cohorts) available for a given pair of ages. The scatter plots reveal that some 

of the lower correlation values at some of the ages for some of the survey indices are partially 

due to one or two outlying points; mostly there are high correlations of ages between cohorts for 

all surveys. 

 

A comparison of standardized indices illustrating the consistency of dataset currently 

used to calibrate the analytical assessment is presented in Figure Appendix A.4.  In these figures 

each survey-age time-series is standardized to have mean 0 and variance 1 and are directly 

comparable. The survey data used to calibrate the VPA appears to be fairly consistent through 

time over most age groups, though there are some differences between the EU-Spain survey and 

the Canadian surveys at age 6 and 7, in a number of years.  As well age 14s in 2004 are higher 

than the Canadian surveys, with less consistency overall in the recent period.  

 

Plots of the standardized proportions by age across years (SPAY) provide additional 

perspective on the cohort consistency within each of the survey indices (Figures A.5). In the 

SPAY plots, the annual index proportions were standardized at each age to have a mean of 0 and 

a variance of 1.  (Cohorts are identified with text labels in the margin.)  Cohorts can be tracked in 

all surveys, but especially at the youngest ages in the Canadian fall surveys.   In the spring and 

fall Canadian surveys the youngest ages can be seen to be very strong since 2008 compared to 

the rest of the time series.  This is not seen in the EU-Spain survey. 
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Conclusion 

 

 Bycatch of American plaice in Div. 3LNO comes mainly from the yellowtail fishery inside 

Canada’s Exclusive Economic Zone and in the skate, redfish and Greenland halibut fisheries in 

the NRA. Canadian spring and fall RV surveys generally show an increase in biomass and 

abundance since the moratorium.  Historically the largest decline was in Div. 3L, but in the past 

three years, this Division has shown the largest increases since the early 1990s.  Division 3O, 

however, has shown some declines.  The EU–Spain survey in Div. 3NO shows a slight increase 

since 2009.  The majority of the stock currently resides in Div. 3N, with the largest catches 

occurring outside Canada’s 200 mile limit.  There have been more young fish in the survey in 

recent years but no very good year classes since the 1980s. Age at 50% maturity has declined 

over time. 
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Table 1.  Nominal catches (t) of American plaice for NAFO Divisions 3LNO, 1960-2013 and TACs from 1973 to 2013.

Year Canada Other Total STACFIS
a 

TAC

1960 21,353 20 21,373 -

1961 14,897 1,476 16,373 -

1962 15,210 982 16,192 -

1963 24,591 1,128 25,719 -

1964 35,474 3,093 38,567 -

1965 45,365 7,896 53,261 -

1966 51,225 13,786 65,011 -

1967 54,190 40,223 94,413 -

1968 48,674 24,493 73,167 -

1969 64,815 14,622 79,437 -

1970 54,929 11,724 66,653 -

1971 49,394 18,494 67,888 -

1972 41,605 17,756 59,361 -

1973 38,586 14,257 52,843 60,000

1974 35,101 11,196 46,297 60,000

1975 34,015 9,206 43,221 60,000

1976 47,806 4,019 51,825 47,000

1977 42,579 1,402 43,981 47,000

1978 48,634 1,394 50,028 47,000

1979 47,131 1,438 48,569 47,000

1980 48,296 790 49,086 47,000

1981 48,177 1,981 50,158 55,000

1982 49,620 717 50,337 55,000

1983 35,907 1,813 37,720 55,000

1984 33,756 2,307 36,063 55,000

1985 40,024 8,057 48,081 54,212 49,000

1986 33,409 24,040 57,449 64,570 55,000

1987 33,967 19,490 53,457 55,012 48,000

1988 26,832 12,096 38,928 40,835 33,585
c

1989 27,901 13,305 41,206 43,369 30,300

1990 22,600 1,406 24,006 32,501 24,900

1991 22,510 2,993 25,503 34,681 25,800

1992 9,663 1,207 10,870 13,350 25,800

1993
b 7,454 462 7,916 17,122 10,500

1994 73 487 560 7,378 4,800
d

1995 67 481 548 637 0

1996 49 826 875 913 0

1997 75 1,290 1,365 1,401 0

1998 227 1,333 1,560 1,618 0

1999 323 2,113 2,436 2,565 0

2000
e 623 2,071 2,694 5,176 0

2001 1,618 1,850 3,468 5,739 0

2002 1,374 1,795 3,169 4,870 0

2003
e 1,607 2,062 3,669 8,727 0

2004 1,290 1,368 2,658 6,158 0

2005 1,466 889 2,355 4,110 0

2006 90 799 889 2,828 0

2007 430 1,020 1,450 3,606 0

2008 875 1,017 1,892 2,515 0

2009 1,075 695 1,770 3,015 0

2010 1,155 316 1,471 2,898 0

2011 450 797 1,247 2,944f 0

2012 266 1,042 1,311 2,015f 0

2013 1,041 1,079 2,117 3,064f 0
a
May include some catch estimated from surveillance reports or miscellaneous information.  See text for details.

b
 Catch may have been as high as 19,400.

c
 Effective TAC.

d No directed fishing.
e
 STACFIS unable to determine precise estimates because of discrepancies between various sources.

f 
Estimated catch based on ratio of effort in Div. 3n (ex. Catch2011 = (Effort2011/Effort2010)*Catch2010) (see text for details)
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Biomass

Depth Stratum 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

30-56 784 - - 0.2 +  - + 0.0 - - - - - - - - - - -

Total - - 0.2 +  - + 0.0 - - - - - - - - - - -

57-92 350 0.6 0.3 0.3 6.1 1.8 0.4 0.2 0.7 0.7 1.2 1.7 2.3 3.1 0.6 0.2 2.3 4.1 2.4

363 2.3 0.8 0.0 3.2 6.2 0.6 0.1 3.4 2.1 4.1 4.5 4.4 6.0 1.3 0.4 1.4 8.0 3.4

371 0.9 0.2 0.1 2.4 0.9 0.1 + 0.2 0.5 1.3 1.3 1.4 1.9 + 1.0 0.8 1.8 1.4

372 1.4 0.8 1.3 2.7 3.7 1.2 0.3 2.2 1.2 1.8 2.5 1.6 1.8 0.8 2.1 1.5 2.0 2.5

 384 0.7 0.9 0.2 0.8 1.2 0.3 0.4 0.3 0.5 0.9 1.6 1.6 2.5 0.1 0.3 1.2 1.8 3.9

785 - - 0.2 0.5  - 0.7 + - + - - - - - - - - -

Total 5.9 3.0 2.1 15.7 13.8 3.3 1.0 6.9 5.0 9.2 11.5 11.3 15.4 2.8 4.0 7.1 17.7 13.7

93-183 328 0.5 0.5 0.1 2.4 0.9 1.3 0.5 0.2 0.6 3.6 1.6 1.4 - 2.9 0.9 6.2 3.4 7.2

341 1.8 0.5 0.7 4.5 0.8 1.5 0.2 0.6 0.6 2.3 1.7 1.2 4.4 0.9 0.4 2.8 6.1 3.8

342 0.1 0.1 0.4 0.4 0.2 0.1 + 0.1 + 0.1 0.6 0.8 0.1 0.1 0.0 0.6 0.8 1.3

343 0.3 0.0 + 0.6 0.2 + + 0.1 + 0.1 0.3 0.1 0.0 0.2 - 0.4 0.5 0.1

348 1.4 0.8 1.2 2.8 1.5 0.4 0.3 0.4 1.3 1.5 7.0 2.7 0.8 0.2 0.7 0.5 2.5 4.9

349 0.8 0.3 0.2 4.4 1.3 0.5 0.3 0.6 1.1 1.1 3.6 1.6 1.8 0.3 0.5 0.8 2.1 2.3

364 2 1.0 0.9 5.6 1.3 1.5 1.2 0.7 1.7 5.8 7.5 0.7 3.5 0.4 1.1 1.8 5.2 4.7

365 1.1 0.5 0.9 1.4 1.2 0.3 0.6 0.6 0.5 1.3 6.2 2.3 2.5 0.3 1.1 0.4 4.8 1.7

370 1.3 0.6 1.6 2.4 1.9 0.9 0.6 0.5 1.1 4.0 5.1 0.8 3.1 0.4 1.4 0.6 2.3 5.0

385 5.6 0.9 0.5 2.5 1.9 1.4 0.7 0.4 1.4 2.4 4.0 1.7 3.9 0.8 1.5 1.6 2.0 9.5

390 0.6 0.4 0.5 0.3 0.3 0.4 1.0 0.3 0.2 0.9 0.9 1.8 2.6 0.1 0.2 0.3 0.5 3.9

786 - - 0.3 0.5  - 0.4 - - 0.1 - - - - - - 0.6 - -

787 - - 0.5 0.8  - 0.1 - - + - - - - - - 0.9 - -

788 - - - 0.3  - - - - - - - - - - - - - -

790 - - - +  - - - - - - - - - - - - - -

793 - - - +  - - - - - - - - - - - - - -

794 - - - +  - - - + - - - - - - - - - -

797 - - - +  - - - + - - - - - - - - - -

799 - - - -  - - - - + - - - - - - - - -

Total 15.5 5.5 7.8 28.9 11.5 8.8 5.4 4.5 8.6 23.2 38.5 15.0 22.7 6.5 7.9 17.4 30.4 44.3

184-274 344 1 0.3 0.8 1.8 0.5 0.3 0.2 0.3 0.3 1.7 2.9 1.7 0.5 0.3 0.4 0.3 0.4 2.8

347 0.6 0.2 0.6 0.6 0.2 0.4 0.1 0.5 0.3 1.7 1.7 5.3 0.2 0.5 0.2 0.2 0.3 2.2

366 0.4 0.3 0.3 0.5 0.7 0.7 0.9 0.6 0.6 1.3 3.0 3.3 0.7 0.7 1.1 0.5 - 3.1

369 0.3 0.2 0.2 1.2 0.7 0.9 0.8 0.4 0.5 2.8 4.4 2.0 0.7 0.8 1.3 0.3 0.9 5.4

386 0.5 0.2 0.4 1.4 1.7 0.4 0.5 0.4 0.5 2.0 2.6 2.5 0.9 0.5 1.2 0.2 0.7 4.8

389 0.4 0.2 0.4 0.6 0.8 0.8 0.3 0.4 0.7 0.4 1.1 0.7 0.7 0.2 0.7 0.9 0.8 3.8

391 0.3 0.1 0.2 0.1  + 0.2 0.2 0.2 0.1 0.1 0.1 0.4 0.6 0.1 0.1 0.5 0.7 0.2

789 - - - 0.5  - - - + - - - - - - - - - -

791* - - - 0.3  - - - - 0.1 - - - - - - - - -

795 - - - 0.1  - - - - - - - - - - - - - -

798 - - - 0.1  - - - + - - - - - - - - - -
  -

Total 3.5 1.5 2.9 7.2 4.6 3.7 3.0 2.8 3.0 10.0 15.8 16.0 4.2 3.1 5.0 2.9 3.8 22.2

275-366 345 0.5 0.2 0.3 1.5 0.5 0.7 0.7 0.2 0.4 2.9 1.4 1.9 0.7 1.2 0.6 0.5 0.5 2.2

346 0.4 0.3 0.2 0.2 0.5 0.1 0.8 0.8 0.9 1.6 0.7 1.2 0.8 1.0 1.1 0.4 0.9 0.9

368 0.3 0.0 0.1 0.3 0.4 0.2 0.2 0.2 0.2 0.1 0.1 0.0 0.5 0.7 0.5 0.3 0.7 0.6

387 0.6 0.6 0.8 0.4 1.6 0.8 0.1 0.4 0.4 0.7 0.6 0.5 1.8 0.2 0.6 1.6 3.3 1.1

388 0.6 0.2 0.2 0.8 0.3 0.4 0.1 0.1 0.1 0.1 0.1 0.2 0.9 0.2 0.3 0.7 0.5 1.0

392 0.5 0.1 0.4 0.2 0.1 0.1 0.3 0.1 0.2 + 0 0.0 0.0 0.3 1.1 0.1 0.6 0.3

792 - - - +  - 0.1 - 0.1 - - - - - - - - - -

796 - - - 0.1  - - - 0.1 - - - - - - - - - -

800 - - - 0.2  - - - - 0.1 - - - - - - - - -

Total 2.9 1.4 2.0 3.7 3.4 2.4 2.2 1.8 2.4 5.5 2.9 3.9 4.6 3.6 4.2 3.6 6.5 6.2

367-549 729 0.2 0.6 2.2 0.1 1.3 1.1 1.3 1.2 + + 0.0 0.0 0.0 1.5 - 0.2 0.4 0.2

731 0.5 0.1 + 0.1 1.2 0.3 0.2 0.1 0.1 0.0 0.0 0.1 0.0 0.4 0.1 0.1 0.1 +

733 0.7 0.0 0.3 1 0.1 2.3 0.5 2.1 0.3 + 0.1 0.0 0.5 + 0.7 0.1 1.5 0.0

735 1.4 1.6 1.2 0.6 1.2 2.1 1.2 4.9 - + + 0.1 2.3 0.9 1.3 5.6 2.0 0.2

Total 2.8 2.4 3.7 1.8 3.8 5.8 3.2 8.3 0.4 0.0 0.1 0.2 2.9 2.8 2.0 6.0 4.0 0.5

550-731 730 + 0.0 0.2 + 0.1 0.1 0.3 + + 0.0  - 0.0 0.0 + 0.0 0.0 0.0 0.0

732 + 0.0 0.0 + 0.3 3.4 0.6 0.6 0.0 0.0  - 0.0 0.0 0.2 0.0  - 0.0 0.0

734 + 0.0 0.1 0 0 0.1 0.9 0.5 0.0 0.0  - 0.0 - 1.2 0.1 0.0 0.0 0.0

736 + 0.1 0.0 +  + + 0.5 0.1 +  +  - 0.0 0.1 0.5 0.1 0.0 0.1 0.0

Total 0.1 0.1 0.3 + 0.4 3.6 2.3 1.2 0.0 0.0 0.0 0.0 0.1 1.9 0.2 0.0 0.1 0.0

732-914 737 - - - -  -  -  -  -  -  -  -  -  -  -  -  -  -  -

741 - - - -  -  -  -  -  -  -  -  -  -  -  -  -  -  -

745 - - - -  -  -  -  -  -  -  -  -  -  -  -  -  -  -

748 - - - -  -  -  -  -  -  -  -  -  -  -  -  -  -  -

Total - - - -  -  -  -  -  -  -  -  -  -  -  -  -  -  -

915-1097 738 - - - -  -  -  -  -  -  -  -  -  -  -  -  -  -  -

742 - - - -  -  -  -  -  -  -  -  -  -  -  -  -  -  -

746 - - - -  -  -  -  -  -  -  -  -  -  -  -  -  -  -

749 - - - -  -  -  -  -  -  -  -  -  -  -  -  -  -  -

Total - - - -  -  -  -  -  -  -  -  -  -  -  -  -  -  -

1098-1280 739 - - - -  -  -  -  -  -  -  -  -  -  -  -  -  -  -

743 - - - -  -  -  -  -  -  -  -  -  -  -  -  -  -  -

747 - - - -  -  -  -  -  -  -  -  -  -  -  -  -  -  -

750 - - - -  -  -  -  -  -  -  -  -  -  -  -  -  -  -

Total - - - -  -  -  -  -  -  -  -  -  -  -  -  -  -  -

1281-1463 740 - - - -  -  -  -  -  -  -  -  -  -  -  -  -  -  -

744 - - - -  -  -  -  -  -  -  -  -  -  -  -  -  -  -

751 - - - -  -  -  -  -  -  -  -  -  -  -  -  -  -  -

Total - - - -  -  -  -  -  -  -  -  -  -  -  -  -  -  -

Grand Total 30.7 13.8 19.0 57.3 37.5 27.6 17.1 25.4 19.3 47.9 68.8 46.3 50.0 20.6 23.3 37.1 62.4 86.9

Table  2 . Biomass estimates ('000t) of A.plaice, by stratum and depth zone (m), from Canadian spring surveys in Div. 3L in 1996-2013
(Campelen). (+) indicates biomass <50 t,  (-) means stratum not surveyed. 
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Biomass

Depth Stratum 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
< 56 375 2.9 2.2 1.1 1.8 5.1 2.1 3.9 2.1 2.3 0.6 4.5 3.7 6.3 2.2 2.6 2.2 2.1 1.9

376 0.8 1.8 2.0 3.2 5.1 9.3 8.6 9.6 11.7 37.2 32.1 7.5 7.9 9.7 3.3 6.9 4.0 6.1

Total 3.7 4.0 3.1 5.0 10.2 11.4 12.5 11.8 14.1 37.8 36.5 11.2 14.3 11.9 5.9 9.1 6.1 8.0

57-92 360 8.8 8.6 7.9 27.4 22.8 50.3 28.0 29.6 29.2 37.5 54.2 100.7 78.3 17.8 47.1 42.4 35.2 46.4

361 3.8 1.9 2.0 5.5 4.2 9.0 6.0 9.3 8.3 4.7 3.8 2.8 3.1 2.1 1.2 3.0 0.4 3.6

362 2.8 5.5 4.0 4.6 6.6 7.0 2.7 4.7 2.5 5.7 4.5 4.2 4.5 2.4 2.7 4.1 1.8 5.4

373 1.6 0.5 0.9 8.3 3.2 2.5 0.4 2.7 1.1 2.7 - 3.0 10.2 1.5 4.9 1.2 5.8 5.3

374 1.1 0.4 0.3 1.7 0.9 1.0 0.6 3.2 2.1 3.5 0.1 5.0 5.0 2.9 7.4 4.5 2.8 5.6

383 0.5 0.1 + 1.0 0.2 0.1 + 0.3 0.5 1.8 - 2.7 2.6 0.2 0.4 0.2 6.4 2.6

Total 18.6 17.0 15.1 48.5 37.9 69.9 37.7 49.7 43.7 55.7 62.6 118.4 103.7 26.8 63.8 55.4 52.3 68.8

93-183 359 1.1 1.1 1.6 3.3 5.1 5.1 0.6 7.0 3.7 15.3 - 4.1 9.3 4.5 11.7 3.5 4.9 6.3

377 0.2 0.1 + 0.2  + 0.9 0.1 0.2 0.2 0.4 - 4.8 2.0 0.8 0.6 0.5 1.2 9.6

382 0.1 0.1 0.7 0.2 0.4 0.1 0.1 0.1 0.1 3.9 - 0.1 1.6 + 0.5 0.1 0.5 6.4

Total 1.4 1.3 2.3 3.7 5.5 6.1 0.8 7.3 4.0 19.6 - 9.0 12.9 5.3 12.8 4.0 6.6 22.4

184-274 358 0.1 0.1 1.4 0.3 0.6 0.5 0.1 0.3 0.3 0.4 - 0.7 0.5 1.5 0.7 0.2 0.0 0.8

378 0.1 0.2 0.2 0.9  + 0.1 0.1 0.5 0.4 0.1 - 0.4 0.3 9.0 1.1 1.5 0.2 3.8

381 0.3 0.1 0.1 0.2 0.1 0.1 0.1 0.2 0.8 0.1 - 0.7 0.8 0.2 1.0 0.1 2.1 0.2

Total 0.5 0.4 1.7 1.4 0.7 0.7 0.3 1.0 1.5 0.6 - 1.8 1.6 10.7 2.7 1.7 2.3 4.8

275-366 357 0.1 0.1 0.1 + 0.1 0.1 0.1 0.1 0.1 0.1 - 0.1 0.0 0.4 0.0 0.0 0.0 0.0

379 + 0.1 0.1 0.1 0.1 0.1 0.1 0.3 + + - + 0.0 0.2 + 0.1 0.0 0.0

380 0.2 0.8 0.1 0.2  + 0.1 + 0.4 0.2 0.0 - 0.0 0.1 0.3 0.3 0.3 0.1 0.7

Total 0.3 1.0 0.3 0.3 0.2 0.3 0.2 0.9 0.3 0.1 - 0.1 0.1 0.9 0.3 0.5 0.1 0.7

367-549 723 0.2 0.4 0.3 + 0.0 0.1 0.3 1.1 0.1 0.1 - + 0.0 + 0.0 0.0 0.0 0.0

725 0.1 0.5 0.2 + 0.4 0.1 + 0.3 + + - 0.0 0.0 0.0 0.0 0.7 0.0 0.0

727 0.5 2.2 2.0 0.4 1.2 2.5 0.1 0.5 0.4 + - + + 1.7 0.1 8.3 0.3 2.3

Total 0.8 3.1 2.5 0.4 1.6 2.7 0.4 1.8 0.6 0.1 - 0.0 0.0 1.7 0.1 9.1 0.3 2.3

550-731 724 0.2 0.5 0.2 + 0.1 0.1 0.5 0.1 + 0.1 - 0.0 - 0.0 + 0.0 - 0.0

726 + 0.1 + + 0.1 + + + + 0.0 - 0.0 0.0 0.0 0.0 0.0 0.0 0.0

728 0.5 - 0.3 0.2 0.5 1.0 0.4 0.1 + 0.1 - 0.0 0.0 3.8 0.2 0.5 0.2 0.0

Total 0.7 0.5 0.5 0.2 0.7 1.1 0.9 0.3 + 0.2 - 0.0 0.0 3.8 0.2 0.5 0.2 0.0

732-914 752 - - - -  -  - - - - - - - - - - - - -

756 - - - -  -  - - - - - - - - - - - - -

760 - - - -  -  - - - - - - - - - - - - -

Total - -  -  - - - - - - - - - - - - -

915-1097 753 - - - -  -  - - - - - - - - - - - - -

757 - - - -  -  - - - - - - - - - - - - -

761 - - - -  -  - - - - - - - - - - - - -

Total - - - -  -  - - - - - - - - - - - - -

1098-1280 754 - - - -  -  - - - - - - - - - - - - -

758 - - - -  -  - - - - - - - - - - - - -

Total - - - -  -  - - - - - - - - - - - - -

1281-1463 755 - - - -  -  - - - - - - - - - - - - -

759 - - - -  -  - - - - - - - - - - - - -

Total - - - -  -  - - - - - - - - - - - - -

Grand Total 26.0 27.4 25.5 59.5 56.8 92.1 52.8 72.7 64.1 114.2 99.1 140.4 132.5 61.1 85.9 80.4 67.9 106.9

Table 3. Biomass estimates ('000t) of A.plaice, by stratum and depth zone (m), from Canadian spring surveys in 
Div. 3N in 1996-2013 (Campelen).  (+) indicates biomass <50 t, (-) means stratum not surveyed.
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Biomass

Depth Stratum 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

57-92 330 3.8 0.8 6.9 3.5 5.9 4.2 2.1 1.3 2.9 6.5 4.9 4.7 6.5 3.2 3.7 4.9 3.5 4.2

331 1.4 0.3 0.3 2.7 2.3 2.6 2.2 2.6 0.8 0.9 - 2.5 1.9 0.4 1.2 0.6 1.5 0.9

338 6.0 5.7 6.0 4.0 2.3 6.0 3.1 5.0 4.3 4.5 6.4 3.2 2.5 3.2 3.3 3.4 4.2 3.2

340 2.2 1.7 1.8 2.9 1.9 1.7 0.5 1.5 0.7 1.7 1.4 2.4 3.5 1.4 3.0 1.9 3.7 3.2

351 2.9 4.4 3.8 4.6 3.4 6.5 3.2 2.4 3.5 4.5 3.2 6.0 4.4 0.6 3.0 3.7 4.8 4.6

352 9.1 13.8 10.6 14.2 13.4 17.5 18.6 10.1 10.0 13.2 10.7 8.9 4.9 2.0 9.1 8.9 6.6 4.5

353 7.8 8.3 10.9 21.5 21.1 20.6 14.8 25.2 21.2 10.1 15.9 7.8 10.6 15.7 9.6 3.8 3.4 8.9

Total 33.2 34.9 40.3 53.4 50.3 59.1 44.5 48.0 43.4 41.3 42.5 35.6 34.3 26.5 32.8 27.2 27.7 29.5

93-183 329 1.6 1.4 4.4 4.7 3.9 1.9 1.4 1.8 3.1 2.3 - 2.8 3.4 2.2 4.5 3.5 2.8 2.4

332 3.9 2.5 3.8 2.2 0.9 2.2 3.1 1.4 1.9 2.2 - 1.0 3.1 3.6 1.7 1.3 0.8 1.1

337 4.6 1.9 3.2 2.7 1.5 1.2 1.4 1.4 1.6 2.5 - 0.7 2.5 1.1 0.4 0.4 4.3 1.8

339 1.4 0.8 0.8 2.1 2.1 2.6 0.9 0.9 0.7 1.7 1.2 1.0 1.3 2.3 0.3 0.7 2.7 1.3

354 1.6 1.1 5.0 9.0 1.3 1.6 6.4 5.3 8.1 1.9 - 2.7 6.9 5.1 1.0 4.3 0.6 2.7

Total 13.1 7.8 17.2 20.7 9.7 9.5 13.2 10.9 15.3 10.7 1.2 8.2 17.2 14.3 8.1 10.2 11.1 9.4

184-274 333 + 0.3 0.1 0.1  + + 0.3 + + 0.2 - 0.1 + + + 0.0 0.0 0.0

336 0.2 0.3 + 0.2  + 0.1 + + + 0.1 - 0.2 + + + 0.0 0.0 0.0

355 0.5 0.3 0.1 0.1 0.1 0.4 0.4 0.6 0.3 0.2 - 0.2 + 0.2 + 0.1 0.1 0.1

Total 0.7 0.9 0.2 0.4 0.1 0.5 0.7 0.6 0.3 0.5 0.0 0.5 0.0 0.2 0.0 0.1 0.1 0.1

275-366 334 0.2 0.8 0.0 0.1  + + 0.2 0.2 + + - 0.1 + + 0.0 0.0 0.0 0.0

335 0.2 0.2 0.0 +  + + + + + + - 0.0 + + + 0.0 0.0 0.0

356 0.1 + + 0.1  + + + 0.4 + + - 0.1 + 0.1 + 0.0 0.0 0.0

Total 0.5 1.0 + 0.2  + + 0.2 0.5 + 0.1 0.0 0.1 0.0 0.1 0.0 0.0 0.0 0.0

367-549 717 0.2 1.7 + 0.1 0.0 + 0.4 0.2 0.0 0.1 - 0.0 0.0 0.0 + 0.0 0.0 0.0

719 0.1 0.5 + + 0.0 + + + + + - 0.0 0.0 0.0 0.0 0.0 0.0 0.0

721 0.2 0.1 + 0.1  + 0.2 + 0.1 0.0 + - 0.0 0.0 + 0.0 0.0 0.0 0.0

Total 0.5 2.2 + 0.2  + 0.2 0.4 0.3 0.0 0.1 - 0.0 0.0 0.0 0.0 0.0 0.0 0.0

550-731 718 + 0.1 + + 0.0 + + 0.3 0.0 0.0 - 0.0 0.0 + 0.0 0.0 0.0 0.0

720 + 0.1 + + 0.0 0.1 0.0 + 0.0 0.0 - + 0.0 0.0 0.0 - 0.0 0.0

722 1.0 4.2 0.0 0.2 0.1 0.2 0.1 0.2 0.0 0.0 - + 0.0 0.0 0.0 0.0 0.0 0.0

Total 1.0 4.4 + 0.2 0.1 0.2 0.1 0.2 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0 0.0 0.0

732-914 764 - - - -  -  - - - - - - - - - - - - -

768 - - - -  -  - - - - - - - - - - - - -

772 - - - -  -  - - - - - - - - - - - - -

- - - - - - - - -

Total - - - -  -  - - - - - - - - - - - - -

- - - - - - - - -

915-1097 765 - - - -  -  - - - - - - - - - - - - -

769 - - - -  -  - - - - - - - - - - - - -

773 - - - -  -  - - - - - - - - - - - - -

- - - - - - - - -

Total - - - -  -  - - - - - - - - - - - - -

Grand Total 49.0 51.2 57.7 75.1 60.2 69.5 59.1 60.5 59.0 52.6 43.7 44.4 51.5 41.0 40.9 37.5 38.9 38.9

Table 4. Biomass estimates ('000t) of A.plaice, by stratum and depth zone (m), from Canadian spring surveys in 
Div. 3O in 1996-2013 (Campelen). (+) indicates biomass <50 t,  (-) means stratum not surveyed.

 



14 

 

 

T
a
b
le

 5
.  A

b
u
n
d
a
n
c
e
 in

d
e
x
 a

t a
g
e
 (m

illio
n
s
) fo

r A
m

e
ric

a
n
 p

la
ic

e
 in

 N
A

F
O

 D
iv

. 3
L
 fro

m
 C

a
n
a
d
ia

n
 s

p
rin

g
 s

u
rv

e
y
s
 fro

m
 1

9
8
5
 to

 2
0
1
3
.

A
g

e
/Y

e
a

r
1

9
8

5
1

9
8

6
1

9
8

7
1

9
8

8
1

9
8

9
1

9
9

0
1

9
9

1
1

9
9

2
1

9
9

3
1

9
9

4
1

9
9

5
1

9
9

6
1

9
9

7
1

9
9

8
1

9
9

9
2

0
0

0
2

0
0

1
2

0
0

2
2

0
0

3
2

0
0

4
2

0
0

5
2

0
0

6
2

0
0

7
2

0
0

8
2

0
0

9
2

0
1

0
2

0
1

1
2

0
1

2
2

0
1

3

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

-
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

1
.0

1
4

.8
9

1
0

.0
0

0
.0

0
0

.2
2

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.2

3
0

.0
0

0
.1

1
0

.0
0

2
.2

9
1

.1
5

0
.0

0
0

.1
3

0
.0

5
1

.4
2

-
1

.6
4

4
.3

3
0

.6
3

3
.1

3
0

.0
0

2
.0

4
1

0
.8

8

2
0

.0
0

1
.3

2
5

.2
3

4
.1

0
1

.8
6

0
.0

0
1

.3
2

0
.0

0
0

.3
0

0
.0

0
0

.0
0

8
.4

0
0

.6
3

0
.6

8
1

.8
9

1
7

.7
3

3
7

.9
1

7
.6

5
1

.6
6

3
.7

6
1

0
.6

1
-

1
8

.2
4

2
7

.1
6

7
9

.3
4

2
1

.2
1

4
9

.0
2

1
6

.6
2

1
1

4
.7

6

3
8

.1
1

4
.5

5
1

1
.3

9
1

8
.8

4
1

7
.3

5
5

.2
4

3
.2

3
1

.7
4

2
.2

6
0

.3
6

0
.4

0
2

9
.9

3
5

.4
4

3
.1

4
5

.4
2

1
2

.3
2

3
2

.8
3

3
4

.0
7

2
0

.6
4

9
.3

8
3

1
.5

8
-

2
8

.1
7

3
9

.1
9

7
1

.3
7

7
2

.3
5

1
0

2
.9

5
1

2
4

.0
6

7
6

.5
0

4
2

5
.7

6
2

3
.5

6
5

0
.3

0
8

0
.8

6
8

0
.9

6
7

0
.1

7
1

4
.0

0
5

.1
4

5
.7

5
7

.4
8

0
.8

2
9

1
.9

6
1

4
.0

4
1

0
.2

4
6

.5
9

4
.9

4
1

5
.6

3
1

8
.2

4
2

9
.5

9
2

4
.6

2
3

9
.6

4
-

3
4

.5
2

3
6

.2
0

2
8

.9
4

5
8

.9
7

1
3

4
.4

7
1

0
4

.6
6

2
1

4
.9

0

5
1

4
6

.3
4

1
1

5
.4

1
2

4
2

.7
6

2
7

9
.2

4
1

7
4

.0
3

1
3

7
.9

7
1

1
0

.1
9

4
6

.0
7

2
2

.6
8

3
1

.0
3

1
1

.8
4

8
2

.5
4

3
1

.7
0

2
1

.1
0

2
5

.8
2

8
.9

5
5

.9
5

7
.9

8
1

7
.7

3
3

5
.5

3
9

5
.8

0
-

1
6

.6
0

3
5

.8
3

2
1

.1
1

2
0

.6
5

7
5

.4
3

7
5

.9
9

1
1

8
.1

8

6
3

4
9

.7
7

4
5

1
.7

1
5

6
6

.1
0

5
5

4
.3

7
4

1
6

.7
3

2
3

1
.7

5
1

7
8

.0
0

6
1

.6
9

5
9

.1
5

4
6

.4
6

1
7

.4
3

4
8

.5
0

2
6

.5
7

3
6

.6
7

4
2

.9
9

2
9

.8
1

9
.4

1
5

.1
9

8
.5

5
1

4
.3

5
7

2
.7

2
-

1
9

.8
3

2
8

.8
3

1
4

.2
6

1
9

.5
2

3
0

.0
2

7
9

.5
7

7
3

.3
0

7
5

1
3

.5
1

4
9

6
.7

0
5

5
3

.7
0

5
0

1
.1

5
3

5
1

.4
2

2
7

7
.3

2
1

0
2

.0
4

8
9

.3
3

3
7

.4
2

4
4

.4
0

3
1

.7
5

2
6

.1
6

1
4

.5
8

3
0

.4
4

6
6

.6
6

2
8

.5
5

1
8

.6
1

9
.4

6
7

.7
3

8
.2

7
2

5
.8

7
-

4
2

.0
4

2
7

.2
5

8
.2

4
1

4
.0

3
1

7
.1

5
3

9
.0

2
4

9
.8

5

8
3

1
7

.4
5

2
6

0
.2

5
3

3
3

.7
2

2
7

7
.1

5
2

0
8

.5
9

1
5

2
.3

3
7

9
.2

3
3

3
.1

1
1

6
.7

1
1

3
.7

2
3

1
.2

8
8

.0
1

6
.8

3
1

9
.4

3
6

5
.0

1
2

7
.4

7
1

6
.4

0
9

.7
2

1
1

.9
6

4
.9

3
1

1
.2

4
-

4
2

.4
7

3
0

.8
8

7
.4

4
6

.8
6

1
2

.1
6

2
1

.1
4

2
9

.4
1

9
1

5
2

.4
5

1
5

6
.8

9
1

3
2

.6
7

1
8

8
.1

7
1

4
3

.3
3

9
4

.2
1

4
3

.7
0

1
8

.5
3

5
.5

6
6

.1
3

1
7

.6
3

3
.6

2
2

.4
2

6
.3

8
3

9
.5

9
1

8
.8

3
1

7
.2

7
8

.6
7

1
0

.3
5

5
.6

4
9

.9
6

-
1

7
.4

6
1

8
.9

3
9

.5
5

7
.8

7
5

.0
7

1
6

.7
9

1
3

.7
7

1
0

8
5

.1
9

6
6

.8
9

6
5

.6
5

6
0

.0
4

5
2

.5
4

5
5

.7
0

1
9

.0
2

7
.0

7
2

.9
6

1
.3

8
5

.2
8

0
.6

4
0

.6
9

2
.9

0
1

9
.3

6
1

0
.7

8
1

5
.2

2
6

.5
0

6
.9

0
4

.6
6

6
.9

8
-

4
.5

6
6

.2
3

5
.9

9
6

.8
2

5
.0

2
8

.4
3

1
0

.2
7

1
1

4
4

.6
6

2
7

.0
1

2
2

.2
4

3
2

.6
5

2
6

.9
0

1
8

.4
0

1
0

.4
5

2
.8

8
1

.2
3

0
.8

3
1

.1
4

0
.0

9
0

.3
9

1
.6

0
1

0
.4

2
5

.4
6

7
.5

0
4

.2
2

4
.0

4
3

.6
2

6
.5

0
-

4
.7

2
4

.5
8

2
.2

6
3

.3
0

4
.1

8
5

.2
6

7
.6

4

1
2

2
2

.1
3

1
8

.0
7

1
9

.3
2

2
0

.0
2

1
4

.7
7

9
.5

9
6

.6
1

1
.4

4
0

.4
3

0
.1

4
0

.2
1

0
.0

3
0

.0
9

0
.6

4
3

.3
6

1
.3

1
2

.9
7

1
.0

0
2

.4
2

1
.9

2
2

.4
7

-
1

.7
1

2
.4

8
0

.4
9

0
.9

4
3

.7
9

3
.7

5
5

.5
2

1
3

1
2

.3
4

1
1

.8
4

9
.1

3
1

0
.1

1
8

.5
7

6
.3

3
2

.5
7

0
.6

4
0

.2
9

0
.1

5
0

.0
6

0
.0

3
0

.0
2

0
.1

7
1

.3
4

0
.2

5
0

.8
1

0
.3

5
0

.7
3

0
.6

9
0

.9
9

-
2

.0
0

1
.6

1
0

.1
2

0
.5

7
1

.2
1

2
.3

1
1

.8
2

1
4

5
.9

9
4

.4
0

3
.9

3
5

.8
7

4
.8

5
2

.4
0

1
.3

9
0

.3
8

0
.1

3
0

.0
5

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.1

8
0

.0
9

0
.1

3
0

.1
4

0
.2

3
0

.2
1

0
.0

0
-

2
.0

4
0

.8
2

0
.7

6
0

.3
8

0
.1

6
0

.5
1

0
.5

6

1
5

2
.9

9
2

.6
4

2
.0

0
3

.2
7

3
.3

6
1

.5
7

0
.9

9
0

.1
9

0
.0

3
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

4
0

.0
0

0
.0

5
0

.0
0

0
.0

0
0

.0
0

0
.0

0
-

1
.0

0
0

.1
1

0
.1

7
0

.4
8

0
.5

2
0

.2
6

0
.3

6

1
6

1
.9

1
1

.5
8

0
.7

4
1

.5
4

1
.0

7
1

.0
4

0
.4

8
0

.0
6

0
.0

3
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
2

0
.0

9
0

.0
7

0
.1

0
0

.0
0

0
.0

0
0

.0
1

0
.0

4
-

1
.4

2
0

.3
8

0
.7

6
0

.2
6

0
.1

7
0

.0
9

0
.1

0

1
7

0
.3

9
0

.4
4

0
.2

4
0

.3
6

0
.4

3
0

.5
8

0
.1

8
0

.0
0

0
.0

4
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

7
-

1
.2

5
0

.0
0

0
.0

7
0

.5
4

0
.3

4
0

.2
3

0
.0

5

1
8

0
.0

3
0

.2
2

0
.0

2
0

.0
0

0
.0

9
0

.0
0

0
.0

3
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
-

0
.4

9
0

.0
5

0
.1

4
0

.1
1

0
.1

7
0

.2
4

0
.0

0

1
9

0
.0

3
0

.0
0

0
.0

0
0

.0
0

0
.0

5
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

4
0

.0
0

0
.0

0
0

.0
0

0
.0

0
-

0
.3

1
0

.0
0

0
.0

0
0

.0
7

0
.0

0
0

.1
3

0
.0

5

2
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.1

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
-

0
.1

1
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0

2
1

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
-

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

3
0

.0
0

0
.0

0

2
2

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
-

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

3
0

.5
2

u
n

k
1

0
.2

3
0

.5
1

0
.0

0
0

.4
5

0
.0

5
3

.0
4

0
.0

3
0

.0
1

0
.6

9
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.1
2

0
.0

4
0

.0
1

0
.0

5
0

.1
6

0
.0

4
0

.1
7

0
.0

0
-

0
.3

4
0

.5
3

5
.2

4
0

.0
0

2
.5

5
0

.7
5

7
3

3
.3

2

A
g

e
s
 0

+
1

6
8

9
.2

5
1

6
4

3
.9

6
2

0
1

9
.3

7
2

0
3

8
.1

9
1

5
0

6
.9

3
1

0
6

7
.6

3
5

7
3

.5
4

2
6

8
.2

9
1

5
5

.6
7

1
5

2
.1

1
1

1
7

.8
4

3
0

0
.1

5
1

0
3

.4
0

1
3

3
.6

5
2

8
8

.8
1

1
6

8
.8

7
1

8
2

.0
3

1
1

3
.3

5
1

2
2

.6
8

1
1

7
.8

1
3

1
5

.9
0

-
2

4
0

.9
2

2
6

5
.3

8
2

5
6

.8
7

2
3

8
.0

6
4

4
4

.4
6

5
0

2
.8

7
1

4
6

6
.6

5

A
g

e
s
 6

+
1

5
0

8
.8

2
1

4
9

8
.6

2
1

7
0

9
.4

7
1

6
5

4
.7

1
1

2
3

2
.6

8
8

5
1

.2
2

4
4

4
.7

8
2

1
5

.3
3

1
2

3
.9

9
1

1
3

.2
5

1
0

4
.7

8
8

7
.0

8
5

1
.6

0
9

8
.2

6
2

4
9

.0
4

1
2

2
.6

3
8

8
.5

1
4

5
.2

4
5

2
.9

0
4

4
.3

0
1

3
6

.8
4

-
1

4
1

.4
1

1
2

2
.1

4
5

0
.2

4
6

1
.7

6
8

0
.0

4
1

7
7

.7
4

1
9

3
.2

0

A
g

e
s
 9

+
3

2
8

.0
9

2
8

9
.9

7
2

5
5

.9
4

3
2

2
.0

3
2

5
5

.9
4

1
8

9
.8

2
8

5
.5

1
3

1
.2

0
1

0
.7

1
8

.6
7

2
4

.3
2

4
.4

1
3

.6
1

1
1

.7
2

7
4

.3
8

3
6

.8
0

4
4

.0
9

2
0

.8
7

2
4

.6
6

1
6

.7
5

2
7

.0
1

-
3

7
.0

7
3

5
.1

9
2

0
.3

0
2

1
.3

4
2

0
.7

0
3

8
.0

0
4

0
.6

5

A
g

e
s
 1

2
+

4
5

.7
9

3
9

.1
9

3
5

.3
9

4
1

.1
8

3
3

.1
7

2
1

.5
0

1
2

.3
4

2
.7

2
0

.9
5

0
.3

3
0

.2
7

0
.0

6
0

.1
1

0
.8

4
5

.0
1

1
.7

2
4

.1
0

1
.4

8
3

.3
8

2
.8

3
3

.5
7

-
1

0
.3

2
5

.4
5

2
.5

1
3

.3
5

6
.4

2
7

.5
2

8
.9

7

T
a
b
le

 6
.  A

b
u
n
d
a
n
c
e
 in

d
e
x
 a

t a
g
e
 (m

illio
n
s
) fo

r A
m

e
ric

a
n
 p

la
ic

e
 in

 N
A

F
O

 D
iv

. 3
N

 fro
m

 C
a
n
a
d
ia

n
 s

p
rin

g
 s

u
rv

e
y
s
 fro

m
 1

9
8
5
 to

 2
0
1
1
.

A
g

e
/Y

e
a

r
1

9
8

5
1

9
8

6
1

9
8

7
1

9
8

8
1

9
8

9
1

9
9

0
1

9
9

1
1

9
9

2
1

9
9

3
1

9
9

4
1

9
9

5
1

9
9

6
1

9
9

7
1

9
9

8
1

9
9

9
2

0
0

0
2

0
0

1
2

0
0

2
2

0
0

3
2

0
0

4
2

0
0

5
2

0
0

6
2

0
0

7
2

0
0

8
2

0
0

9
2

0
1

0
2

0
1

1
2

0
1

2
2

0
1

3

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

-
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.4

6
1

1
.8

8

1
0

.2
6

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.2

7
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

7
0

.7
1

0
.4

6
1

.3
1

0
.0

0
0

.0
0

3
.3

4
0

.4
4

-
6

.2
3

1
.5

2
1

.7
9

0
.0

0
0

.0
0

0
.4

5
5

2
.6

7

2
2

.3
3

2
.5

2
1

7
.2

7
3

.6
7

4
.3

7
4

.3
0

0
.4

3
0

.4
1

0
.7

8
0

.0
0

0
.0

0
2

.0
6

0
.1

5
0

.2
4

1
7

.6
0

1
2

.7
4

1
6

.0
4

3
.6

1
1

.0
2

2
.6

8
2

4
.3

6
-

0
.3

8
2

4
.5

9
2

.7
4

2
7

.4
4

8
.0

3
0

.5
3

7
1

.7
1

3
3

3
.5

2
1

3
.3

9
7

2
.3

2
4

5
.6

9
4

9
.0

6
2

9
.6

0
2

.5
4

3
.1

5
3

.8
4

1
.2

4
0

.7
4

6
.0

1
1

.5
1

0
.2

4
6

.9
8

4
4

.8
1

1
5

5
.1

9
1

5
.1

0
1

0
.9

7
2

.7
6

4
6

.3
8

-
8

.3
3

6
.4

1
1

8
.2

4
2

3
.9

2
4

7
.1

7
1

.6
3

9
7

.8
1

4
1

0
9

.1
1

4
6

.7
2

1
1

3
.7

3
8

7
.9

7
3

1
2

.9
8

1
6

5
.1

0
3

0
.4

6
2

4
.5

0
7

4
.1

0
4

.1
0

4
.0

8
6

.0
1

4
.2

8
3

.0
0

1
.7

8
2

0
.5

3
4

7
.8

0
3

4
.7

5
1

8
.5

1
1

1
.4

7
6

.7
1

-
1

9
7

.3
9

1
4

.2
1

5
.5

0
4

5
.7

3
3

0
.5

1
2

1
.3

7
4

5
1

.4
1

5
6

0
.9

7
1

0
6

.1
3

8
4

.6
0

6
2

.9
4

1
0

6
.4

4
2

8
2

.8
7

1
1

7
.5

1
3

8
.4

8
7

5
.4

4
2

9
.5

1
1

4
.9

9
1

5
.5

8
5

.4
6

3
.9

9
4

.1
9

3
.9

5
4

.1
8

1
4

.7
6

7
5

.9
1

2
5

.0
9

1
8

.0
9

-
1

2
2

.0
5

1
1

2
.4

4
2

6
.3

9
2

8
.2

5
4

5
.3

7
2

3
.0

0
5

6
4

.8
5

6
6

0
.7

2
7

2
.8

4
5

7
.1

2
2

7
.6

3
3

8
.6

8
3

5
.9

8
7

5
.7

0
5

1
.6

9
6

8
.2

3
1

2
.9

1
1

3
.2

9
2

6
.3

7
1

6
.8

4
6

.1
2

1
2

.4
0

6
.5

9
7

.9
8

7
.2

9
2

8
.5

6
6

7
.3

1
4

7
.7

9
-

4
3

.7
2

6
2

.0
5

4
3

.7
0

7
4

.7
3

5
3

.3
1

5
2

.6
8

2
8

6
.6

3

7
3

0
.0

6
4

1
.0

9
3

2
.0

2
1

7
.2

3
1

7
.2

8
1

1
.6

1
1

2
.8

5
2

2
.6

6
5

4
.0

4
1

2
.3

1
8

.3
9

2
0

.4
5

2
4

.4
2

1
1

.9
2

1
2

.1
9

1
7

.7
1

2
2

.9
9

7
.9

5
1

6
.0

7
1

8
.3

9
7

8
.8

7
-

7
6

.1
6

2
7

.6
5

1
8

.9
4

9
7

.0
8

5
3

.5
9

4
3

.8
9

6
4

2
.0

6

8
2

5
.1

1
1

7
.9

0
1

8
.6

4
1

3
.3

1
1

8
.0

9
8

.0
3

5
.6

2
5

.5
8

3
0

.2
7

7
.6

8
4

.6
2

6
.8

9
1

5
.6

6
1

9
.7

4
1

7
.6

5
1

5
.2

6
2

1
.4

7
1

6
.3

5
1

6
.2

6
7

.1
8

3
2

.9
8

-
5

5
.7

8
5

9
.8

4
1

2
.7

1
2

3
.3

7
3

9
.3

8
3

6
.6

9
6

2
9

.8
5

9
2

0
.1

7
1

4
.5

3
1

6
.0

4
1

1
.1

6
1

4
.7

1
8

.8
6

5
.6

4
2

.6
7

9
.3

5
4

.1
8

2
.4

5
3

.8
8

5
.9

2
1

2
.5

2
2

7
.8

1
2

1
.0

8
2

3
.1

7
1

0
.6

6
1

8
.4

1
6

.6
1

1
5

.6
0

-
4

7
.8

4
3

2
.5

4
1

0
.6

7
1

1
.3

2
9

.3
0

2
3

.9
2

4
1

7
.1

5

1
0

2
0

.3
5

1
3

.2
1

1
1

.4
2

8
.6

9
6

.7
7

5
.0

9
5

.4
7

1
.2

5
4

.1
8

1
.3

0
0

.8
1

0
.8

4
1

.7
0

4
.9

6
2

4
.9

7
1

6
.7

9
1

7
.0

0
6

.9
1

6
.8

6
6

.8
0

6
.6

2
-

6
.4

7
2

8
.4

7
1

2
.2

1
7

.4
3

5
.4

6
1

0
.1

8
9

7
.5

2

1
1

1
5

.3
8

7
.3

0
6

.8
9

4
.9

0
5

.2
3

4
.0

0
3

.4
1

1
.0

4
2

.6
8

1
.0

2
0

.2
8

0
.5

4
0

.8
6

2
.0

7
1

1
.0

1
9

.9
5

1
8

.1
5

8
.7

6
6

.0
4

3
.2

2
4

.8
1

-
3

.8
1

8
.9

8
1

0
.6

8
6

.2
1

4
.6

1
3

.8
8

0
5

.6
8

1
2

9
.1

2
6

.1
1

5
.3

5
3

.5
7

4
.3

4
2

.6
4

1
.9

7
0

.7
2

1
.4

1
0

.2
2

0
.0

5
0

.8
7

0
.5

2
0

.8
0

5
.0

1
4

.7
5

7
.6

7
6

.7
0

6
.3

7
4

.4
8

4
.4

8
-

1
.6

0
3

.9
4

4
.4

9
6

.8
2

3
.3

8
2

.7
2

0
3

.2
5

1
3

4
.8

0
4

.1
6

4
.4

6
2

.9
5

3
.7

0
2

.2
4

1
.7

7
0

.2
7

0
.5

1
0

.4
5

0
.0

0
0

.1
4

0
.2

0
0

.4
5

2
.5

9
2

.0
8

2
.2

8
1

.8
2

2
.1

5
2

.5
7

3
.8

1
-

1
.1

4
1

.4
9

1
.1

6
2

.1
8

1
.6

3
1

.7
1

6
2

.7
0

1
4

2
.9

3
2

.1
7

3
.3

6
2

.0
0

2
.6

9
2

.2
1

1
.1

6
0

.3
3

0
.5

2
0

.6
0

0
.0

0
0

.0
7

0
.0

4
0

.1
8

0
.7

8
0

.3
3

1
.1

7
1

.3
9

1
.0

4
1

.9
3

3
.6

9
-

1
.1

7
2

.0
0

1
.0

2
0

.5
7

0
.7

3
1

.3
9

2
2

.0
0

1
5

2
.3

9
2

.1
3

3
.0

0
1

.9
2

2
.9

6
2

.3
4

1
.1

8
0

.4
5

0
.1

6
0

.3
4

0
.0

0
0

.1
1

0
.0

4
0

.0
6

0
.3

8
0

.5
9

0
.8

2
0

.1
3

0
.5

4
0

.5
0

3
.4

7
-

0
.9

3
1

.5
4

1
.5

9
0

.7
4

0
.3

4
0

.3
6

0
0

.8
6

1
6

0
.7

1
1

.2
7

1
.6

7
0

.9
1

1
.1

1
1

.4
3

0
.6

7
0

.3
0

0
.2

5
0

.1
7

0
.0

0
0

.0
0

0
.0

0
0

.0
6

0
.1

9
0

.3
7

0
.3

5
0

.2
6

0
.2

1
0

.1
2

1
.7

1
-

0
.3

9
1

.3
4

1
.6

4
1

.5
3

0
.7

3
0

.9
4

0
1

.0
8

1
7

0
.1

9
0

.9
8

0
.6

6
0

.7
9

0
.9

6
0

.7
9

0
.5

3
0

.0
3

0
.1

8
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.1

9
0

.1
0

0
.3

4
0

.0
4

0
.0

8
0

.0
0

0
.2

5
-

0
.2

1
0

.4
4

1
.2

9
0

.6
5

0
.8

2
1

.0
3

5
0

.5
5

1
8

0
.0

0
0

.1
8

0
.3

8
0

.2
9

0
.4

3
0

.3
7

0
.2

3
0

.0
3

0
.0

5
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.1

7
0

.0
5

0
.2

2
0

.0
0

0
.0

4
0

.1
1

0
.9

2
-

0
.2

6
0

.0
0

0
.8

7
0

.3
0

0
.3

4
0

.4
0

9
0

.7
2

1
9

0
.0

0
0

.0
5

0
.0

5
0

.0
6

0
.1

1
0

.0
9

0
.0

9
0

.0
0

0
.0

5
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

9
0

.0
4

0
.0

0
0

.0
0

0
.1

2
-

0
.0

0
0

.1
9

0
.2

8
0

.3
7

0
.4

1
0

.1
2

3
0

.2
5

2
0

0
.0

0
0

.0
0

0
.0

3
0

.0
0

0
.0

0
0

.1
0

0
.1

1
0

.0
9

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

7
0

.0
0

0
.0

0
0

.0
0

0
.0

4
0

.0
0

0
.0

0
-

0
.0

7
0

.0
0

0
.1

2
0

.0
0

0
.2

6
0

.1
1

3
0

.1
3

2
1

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
-

0
.0

0
0

.0
5

0
.0

0
0

.0
0

0
.0

0
0

.0
2

5
0

.0
9

2
2

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
-

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.1

5
0

.0
0

0
0

.0
0

2
3

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
-

0
.0

0
0

.0
0

0
.0

0
0

.0
8

0
.0

0
0

.0
0

0
0

.0
0

u
n

k
1

0
.2

6
0

.2
3

0
.8

8
0

.0
7

0
.0

3
0

.4
6

0
.0

0
0

.3
2

0
.1

4
0

.0
0

0
.0

0
0

.1
1

0
.0

0
0

.0
0

0
.0

4
0

.0
0

0
.0

8
0

.0
8

0
.5

4
0

.5
2

0
.3

3
-

0
.2

2
0

.0
5

0
.0

6
0

.0
2

0
.0

0
0

.2
4

2
1

.1
2

A
g

e
s
 0

+
3

9
8

.3
6

3
5

2
.9

1
4

4
9

.9
1

2
9

5
.7

5
5

8
9

.9
3

5
6

8
.3

6
2

6
7

.3
1

1
5

3
.9

8
3

2
6

.1
8

7
6

.0
4

4
9

.7
0

8
9

.9
3

7
7

.5
9

6
6

.4
1

1
4

6
.7

1
1

7
8

.1
5

3
4

8
.3

1
1

3
6

.6
0

2
0

9
.6

2
1

6
5

.0
6

3
0

1
.4

2
-

5
7

4
.1

4
3

8
9

.7
2

1
7

6
.0

9
3

5
8

.7
3

3
0

5
.5

0
2

2
7

.8
1

3
3

4
.1

6

A
g

e
s
 6

+
1

9
1

.9
2

1
8

3
.9

1
1

6
1

.1
1

9
5

.4
1

1
1

7
.0

4
8

5
.7

5
1

1
6

.3
7

8
7

.1
2

1
7

1
.8

7
4

1
.1

9
2

9
.8

9
6

0
.1

6
6

6
.1

9
5

8
.8

8
1

1
5

.4
1

9
5

.6
6

1
2

3
.7

1
6

8
.3

0
1

0
2

.6
8

1
1

9
.2

0
2

0
5

.1
1

-
2

3
9

.5
3

2
3

0
.4

6
1

2
1

.3
7

2
3

3
.3

7
1

7
4

.4
3

1
8

0
.3

4
2

0
0

.5
1

A
g

e
s
 9

+
7

6
.0

2
5

2
.0

8
5

3
.3

2
3

7
.2

4
4

2
.9

9
3

0
.1

4
2

2
.2

1
7

.1
9

1
9

.3
4

8
.2

8
3

.5
9

6
.4

4
9

.2
7

2
1

.1
0

7
3

.1
8

5
6

.1
0

7
1

.2
6

3
6

.7
1

4
1

.7
9

2
6

.3
3

4
5

.4
7

-
6

3
.8

8
8

0
.9

2
4

6
.0

2
3

8
.1

9
2

8
.1

6
4

6
.8

2
4

1
.9

9

A
g

e
s
 1

2
+

2
0

.1
3

1
7

.0
5

1
8

.9
7

1
2

.4
9

1
6

.2
9

1
2

.2
1

7
.6

9
2

.2
3

3
.1

4
1

.7
8

0
.0

5
1

.1
9

0
.7

9
1

.5
6

9
.3

8
8

.2
8

1
2

.9
3

1
0

.3
8

1
0

.4
9

9
.7

0
1

8
.4

5
-

5
.7

6
1

0
.9

3
1

2
.4

6
1

3
.2

3
8

.7
8

8
.8

3
1

1
.6

4



15 

 

 

T
a
b
le

 7
.  A

b
u
n
d
a
n
c
e
 in

d
e
x
 a

t a
g
e
 (m

illio
n
s
) fo

r A
m

e
ric

a
n
 p

la
ic

e
 in

 N
A

F
O

 D
iv

. 3
O

 fro
m

 C
a
n
a
d
ia

n
 s

p
rin

g
 s

u
rv

e
ys

 fro
m

 1
9
8
5
 to

 2
0
1
3
.

A
g

e
/Y

e
a

r
1

9
8

5
1

9
8

6
1

9
8

7
1

9
8

8
1

9
8

9
1

9
9

0
1

9
9

1
1

9
9

2
1

9
9

3
1

9
9

4
1

9
9

5
1

9
9

6
1

9
9

7
1

9
9

8
1

9
9

9
2

0
0

0
2

0
0

1
2

0
0

2
2

0
0

3
2

0
0

4
2

0
0

5
2

0
0

6
2

0
0

7
2

0
0

8
2

0
0

9
2

0
1

0
2

0
1

1
2

0
1

2
2

0
1

3

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

-
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

5
.7

0
0

.9
6

1
0

.0
0

0
.0

0
0

.2
6

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.1

1
0

.0
8

0
.3

7
7

.7
2

2
.0

0
2

.7
6

0
.3

1
0

.1
0

3
.6

6
3

.2
1

-
9

.0
3

4
.8

6
5

.0
8

0
.4

3
0

.0
0

3
0

.7
9

5
.3

7

2
0

.0
0

0
.5

8
5

.3
8

0
.6

9
0

.0
0

5
.4

5
0

.0
0

4
.0

9
1

.3
0

0
.0

0
0

.0
0

3
5

.8
7

5
.7

9
8

.8
3

2
2

.9
6

2
4

.1
0

4
7

.0
2

2
6

.6
1

5
.1

9
1

1
.2

6
9

6
.2

2
-

9
.1

4
8

1
.1

9
3

3
.3

0
7

6
.5

5
2

2
.1

0
2

6
.9

4
4

7
.8

2

3
8

.6
0

1
3

.3
8

1
6

.9
5

1
5

.8
5

2
0

.3
7

1
0

.6
2

2
4

.8
6

2
8

.6
6

3
.3

9
0

.9
4

0
.8

9
6

3
.9

0
3

3
.3

5
7

.2
9

2
2

.7
0

9
2

.1
9

8
7

.8
5

4
9

.5
2

4
2

.9
5

1
7

.0
1

1
4

5
.2

0
-

3
0

.4
0

5
2

.6
1

1
0

0
.1

1
6

9
.3

2
5

7
.5

4
6

8
.0

5
4

4
.0

5

4
2

4
.1

2
3

9
.5

5
5

7
.5

8
2

2
.4

7
5

1
.1

9
1

1
3

.0
4

3
9

.6
5

3
0

.2
0

4
0

.6
7

9
.5

3
6

.2
2

2
7

.8
1

3
6

.8
0

3
9

.4
3

1
4

.1
1

4
7

.0
7

4
9

.5
6

9
7

.6
0

4
6

.9
9

4
1

.7
1

3
2

.1
4

-
8

8
.2

8
5

1
.2

8
4

7
.7

6
8

6
.4

9
4

4
.4

7
1

0
6

.6
8

4
1

.8
3

5
5

6
.5

0
3

4
.4

6
1

3
2

.8
5

2
6

.4
3

5
5

.6
7

1
9

7
.9

1
1

7
0

.4
9

2
5

.7
3

3
9

.9
3

3
8

.6
8

1
5

.0
8

3
5

.5
5

2
8

.1
2

4
4

.7
1

3
6

.7
3

2
2

.0
8

1
8

.7
2

3
3

.7
6

9
4

.6
1

3
5

.9
2

3
5

.7
7

-
5

5
.2

0
9

0
.7

1
2

4
.8

0
3

6
.4

6
6

8
.4

9
5

8
.6

2
5

0
.0

6

6
4

4
.0

6
3

6
.8

2
1

2
4

.2
3

3
4

.6
2

9
6

.3
6

1
1

0
.1

7
1

1
0

.4
6

7
6

.7
6

5
2

.7
6

4
6

.6
7

2
6

.8
0

5
5

.6
4

4
0

.9
9

2
6

.4
0

4
9

.1
2

3
0

.6
1

1
8

.9
5

2
8

.8
5

3
5

.3
9

8
0

.2
8

4
3

.3
2

-
2

6
.0

9
2

5
.5

8
7

2
.1

9
5

2
.6

5
3

3
.1

4
3

9
.3

1
4

7
.7

6

7
5

2
.0

8
3

9
.3

7
7

0
.4

8
2

5
.5

0
1

0
1

.4
7

8
2

.0
8

6
5

.3
2

3
8

.9
3

6
8

.6
1

2
8

.6
6

1
9

.7
5

5
0

.5
1

4
0

.3
2

3
4

.3
9

2
6

.0
2

3
1

.7
5

3
2

.2
6

3
4

.5
3

2
2

.2
6

2
4

.6
3

3
9

.1
3

-
2

6
.2

7
3

7
.0

5
1

7
.5

5
2

7
.0

4
2

6
.2

7
3

0
.1

3
4

4
.3

0

8
4

7
.2

4
2

8
.9

2
4

5
.9

5
2

4
.5

1
4

7
.0

5
3

9
.9

0
2

8
.0

7
2

4
.7

2
4

2
.4

6
2

1
.8

7
1

4
.0

4
2

4
.6

1
2

6
.2

3
4

0
.2

2
2

8
.8

6
2

1
.8

4
2

4
.5

7
2

7
.7

5
2

1
.5

3
1

7
.2

2
1

0
.8

8
-

1
7

.2
4

2
6

.3
1

1
3

.8
7

1
0

.3
7

1
5

.1
3

1
2

.9
3

2
6

.0
4

9
3

5
.3

8
2

2
.2

3
3

5
.9

3
1

8
.5

2
2

9
.6

0
2

7
.4

1
1

8
.2

1
1

2
.9

2
1

7
.3

2
9

.6
9

7
.4

0
8

.6
9

1
0

.6
0

2
9

.0
1

3
9

.9
1

1
9

.2
5

1
7

.9
8

1
8

.9
3

1
1

.2
1

7
.6

7
6

.3
0

-
1

7
.3

1
1

8
.6

7
1

6
.5

0
8

.8
8

6
.2

1
6

.2
0

9
.4

7

1
0

3
4

.7
0

1
8

.0
2

2
4

.0
3

1
6

.5
6

1
5

.3
6

1
6

.7
4

1
0

.7
0

9
.1

8
9

.3
7

2
.7

2
2

.2
5

3
.0

2
3

.6
6

1
1

.7
0

2
0

.9
9

1
9

.6
2

1
2

.8
2

1
1

.0
1

4
.3

2
4

.1
0

2
.9

1
-

5
.7

6
7

.8
9

6
.7

8
4

.1
1

2
.6

8
4

.1
1

5
.6

3

1
1

2
4

.2
7

1
1

.6
5

1
2

.7
0

1
1

.0
9

7
.7

2
9

.9
9

8
.4

0
5

.5
3

3
.7

2
2

.1
0

1
.2

5
1

.3
2

1
.4

2
6

.2
6

9
.0

9
1

2
.5

2
8

.9
1

7
.0

5
3

.6
9

2
.3

7
2

.3
7

-
2

.4
0

1
.2

4
3

.1
8

2
.6

0
2

.1
0

2
.7

8
2

.3
9

1
2

1
3

.9
6

1
0

.2
0

9
.1

4
8

.9
9

7
.9

6
9

.2
3

4
.7

8
3

.2
4

2
.4

2
1

.0
4

0
.2

8
1

.3
3

1
.2

2
1

.8
4

4
.6

5
3

.4
7

5
.3

7
4

.8
6

2
.6

7
1

.8
0

1
.2

8
-

1
.7

4
0

.8
8

1
.1

0
1

.1
5

3
.3

5
0

.5
6

0
.8

9

1
3

5
.5

8
5

.7
4

6
.3

3
5

.6
8

4
.5

6
5

.8
7

2
.8

9
2

.4
3

0
.9

8
0

.6
4

0
.0

3
0

.3
5

0
.3

4
1

.0
0

2
.5

8
1

.7
0

2
.4

5
1

.8
4

1
.6

2
1

.2
3

1
.4

2
-

1
.2

4
0

.7
0

0
.4

6
0

.5
1

0
.2

4
0

.4
6

0
.5

7

1
4

5
.0

6
2

.3
3

3
.8

4
4

.1
0

2
.1

1
4

.2
0

2
.9

8
1

.0
6

0
.6

8
0

.3
5

0
.0

4
0

.1
8

0
.1

4
0

.2
7

0
.9

3
0

.4
8

1
.4

7
0

.4
8

0
.8

9
0

.5
7

0
.9

7
-

0
.6

2
0

.5
1

0
.1

6
0

.2
8

0
.0

8
0

.1
5

0
.5

8

1
5

4
.0

0
2

.3
0

3
.0

3
2

.3
6

2
.1

9
2

.0
4

1
.8

9
1

.7
8

0
.4

9
0

.1
3

0
.0

0
0

.1
0

0
.1

3
0

.4
1

0
.7

4
0

.6
3

1
.1

0
0

.4
0

0
.4

9
0

.2
9

0
.5

1
-

0
.2

2
0

.3
6

0
.5

5
0

.3
0

0
.0

8
0

.1
7

0
.5

0

1
6

1
.5

9
0

.9
2

1
.8

3
2

.3
1

1
.8

2
1

.7
1

1
.0

3
1

.2
5

0
.5

5
0

.0
9

0
.0

0
0

.1
7

0
.1

3
0

.0
5

0
.5

9
0

.1
9

0
.6

1
0

.4
4

0
.3

4
0

.2
0

0
.2

8
-

0
.3

1
0

.4
8

0
.2

9
0

.1
7

0
.4

3
0

.3
4

0
.1

5

1
7

0
.3

1
0

.7
2

0
.9

7
0

.4
8

1
.0

7
1

.2
2

0
.5

8
0

.2
4

0
.3

6
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.3

2
0

.2
9

0
.3

8
0

.1
7

0
.1

6
0

.0
0

0
.2

2
-

0
.2

0
0

.1
9

0
.1

0
0

.2
6

0
.0

6
0

.1
2

0
.2

6

1
8

0
.0

3
0

.1
8

0
.4

6
0

.5
1

0
.4

3
0

.5
5

0
.4

4
0

.5
1

0
.0

9
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.2

5
0

.1
4

0
.1

5
0

.1
0

0
.0

9
0

.0
1

0
.0

0
-

0
.2

4
0

.1
8

0
.2

3
0

.1
1

0
.5

3
0

.2
5

0
.1

0

1
9

0
.0

0
0

.0
5

0
.2

0
0

.0
3

0
.0

3
0

.2
2

0
.2

4
0

.1
3

0
.0

8
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.1

8
0

.0
0

0
.0

4
0

.0
0

0
.1

9
0

.0
0

0
.0

0
-

0
.0

0
0

.0
0

0
.1

1
0

.0
7

0
.1

7
0

.0
1

0
.0

0

2
0

0
.2

9
0

.0
0

0
.0

0
0

.0
3

0
.0

3
0

.0
0

0
.0

8
0

.1
3

0
.0

5
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

4
0

.1
1

0
.0

4
0

.0
0

0
.0

0
0

.0
0

0
.0

0
-

0
.0

8
0

.2
6

0
.0

0
0

.0
0

0
.0

0
0

.1
0

0
.1

1

2
1

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
-

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

9
0

.0
0

0
.0

0

2
2

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
-

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

8
0

.0
0

0
.0

0

2
3

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
-

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.2

8
0

.0
0

0
.0

0

2
4

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
-

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.1

0
0

.0
0

0
.0

0

u
n

k
1

0
.0

6
0

.0
0

0
.0

0
0

.6
6

0
.2

7
0

.0
0

2
.4

6
0

.8
7

0
.3

9
0

.0
4

0
.0

0
0

.0
5

0
.0

0
0

.1
4

0
.0

3
0

.0
4

0
.7

1
0

.2
4

0
.0

0
0

.2
9

0
.5

0
-

0
.2

2
0

.1
3

0
.0

4
0

.0
3

0
.1

2
2

.2
4

1
.5

0

A
g

e
s
 0

+
3

5
7

.8
2

2
6

7
.4

0
5

5
2

.1
3

2
2

1
.3

7
4

4
5

.2
3

6
3

8
.3

4
4

9
3

.5
4

2
6

8
.3

4
2

8
5

.6
2

1
6

3
.1

5
9

4
.0

1
3

0
9

.2
2

2
2

9
.3

1
2

5
2

.3
1

2
8

8
.5

4
3

3
0

.0
7

3
3

3
.7

4
3

4
4

.4
5

2
9

4
.6

9
2

5
0

.2
1

4
2

2
.6

2
-

2
9

2
.0

2
4

0
1

.0
8

3
4

4
.1

8
3

7
7

.7
8

2
8

3
.7

3
3

9
6

.6
3

3
3

0
.3

5

A
g

e
s
 6

+
2

6
8

.5
4

1
7

9
.4

3
3

3
9

.1
0

1
5

5
.2

8
3

1
7

.7
4

3
1

1
.3

3
2

5
6

.0
7

1
7

8
.7

9
1

9
9

.9
4

1
1

3
.9

6
7

1
.8

3
1

4
5

.9
3

1
2

5
.1

6
1

5
1

.5
5

1
8

4
.2

8
1

4
2

.6
0

1
2

7
.1

2
1

3
6

.4
1

1
0

4
.8

6
1

4
0

.3
5

1
0

9
.6

0
-

9
9

.7
4

1
2

0
.2

9
1

3
3

.0
8

1
0

8
.5

0
9

1
.1

3
9

9
.8

6
1

4
0

.2
5

A
g

e
s
 9

+
1

2
5

.1
6

7
4

.3
4

9
8

.4
5

7
0

.6
5

7
2

.8
7

7
9

.1
7

5
2

.2
3

3
8

.3
9

3
6

.1
0

1
6

.7
6

1
1

.2
4

1
5

.1
7

1
7

.6
3

5
0

.5
3

8
0

.2
8

5
8

.4
0

5
1

.3
4

4
5

.2
8

2
5

.6
8

1
8

.2
3

1
6

.2
6

-
3

0
.1

4
3

1
.3

5
2

9
.4

7
1

8
.4

3
1

6
.5

9
1

7
.4

8
2

2
.1

5

A
g

e
s
 1

2
+

3
0

.8
1

2
2

.4
3

2
5

.7
9

2
4

.4
8

2
0

.1
9

2
5

.0
3

1
4

.9
1

1
0

.7
7

5
.7

0
2

.2
6

0
.3

5
2

.1
3

1
.9

5
3

.5
7

1
0

.2
9

7
.0

1
1

1
.6

2
8

.2
9

6
.4

6
4

.0
9

4
.6

8
-

4
.6

6
3

.5
5

3
.0

0
2

.8
4

5
.6

0
4

.3
9

4
.6

7

T
a
b
le

 8
.  A

b
u
n
d
a
n
c
e
 in

d
e
x
 a

t a
g
e
 (m

illio
n
s
) fo

r A
m

e
ric

a
n
 p

la
ic

e
 in

 N
A

F
O

 D
iv

. 3
L
N

O
 fro

m
 C

a
n
a
d
ia

n
 s

p
rin

g
 s

u
rv

e
ys

 fro
m

 1
9
8
5
 to

 2
0
1
1
.

A
g

e
/Y

e
a

r
1

9
8

5
1

9
8

6
1

9
8

7
1

9
8

8
1

9
8

9
1

9
9

0
1

9
9

1
1

9
9

2
1

9
9

3
1

9
9

4
1

9
9

5
1

9
9

6
1

9
9

7
1

9
9

8
1

9
9

9
2

0
0

0
2

0
0

1
2

0
0

2
2

0
0

3
2

0
0

4
2

0
0

5
2

0
0

6
2

0
0

7
2

0
0

8
2

0
0

9
2

0
1

0
2

0
1

1
2

0
1

2
2

0
1

3

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

-
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

7
.1

7
7

.7
4

1
0

.2
6

0
.0

0
0

.4
8

0
.0

0
0

.0
0

0
.2

7
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.3

5
0

.0
8

0
.5

4
8

.4
3

4
.7

6
5

.2
2

0
.3

1
0

.2
2

7
.0

5
5

.0
7

-
1

6
.9

1
1

0
.7

2
7

.5
0

3
.5

6
0

.0
0

3
3

.2
8

1
8

.9
3

2
2

.3
3

4
.4

2
2

7
.8

8
8

.4
7

6
.2

3
9

.7
4

1
.7

5
4

.5
0

2
.3

8
0

.0
0

0
.0

0
4

6
.3

3
6

.5
7

9
.7

5
4

2
.4

6
5

4
.5

6
1

0
0

.9
7

3
7

.8
6

7
.8

6
1

7
.7

1
1

3
1

.1
9

-
2

7
.7

6
1

3
2

.9
4

1
1

5
.3

8
1

2
5

.1
9

7
9

.1
5

4
4

.1
0

1
6

4
.2

9

3
5

0
.2

2
3

1
.3

2
1

0
0

.6
5

8
0

.3
7

8
6

.7
7

4
5

.4
6

3
0

.6
2

3
3

.5
5

9
.5

0
2

.5
4

2
.0

2
9

9
.8

4
4

0
.3

0
1

0
.6

7
3

5
.1

0
1

4
9

.3
2

2
7

5
.8

8
9

8
.6

9
7

4
.5

6
2

9
.1

5
2

2
3

.1
6

-
6

6
.9

0
9

8
.2

1
1

8
9

.7
2

1
6

5
.5

9
2

0
7

.6
6

1
9

3
.7

5
1

2
8

.3
7

4
1

5
8

.9
9

1
0

9
.8

3
2

2
1

.6
2

1
9

1
.2

9
4

4
5

.1
3

3
4

8
.3

1
8

4
.1

1
5

9
.8

4
1

2
0

.5
3

2
1

.1
1

1
1

.1
2

1
2

5
.7

9
5

5
.1

2
5

2
.6

7
2

2
.4

9
7

2
.5

4
1

1
2

.9
8

1
5

0
.5

9
9

5
.0

8
7

7
.8

0
7

8
.4

9
-

3
2

0
.1

9
1

0
1

.6
8

8
2

.2
0

1
9

1
.1

9
2

0
9

.4
5

2
3

2
.7

2
3

0
8

.1
4

5
2

6
3

.8
1

2
5

6
.0

0
4

6
0

.2
1

3
6

8
.6

1
3

3
6

.1
4

6
1

8
.7

5
3

9
8

.1
9

1
1

0
.2

8
1

3
8

.0
5

9
9

.2
2

4
1

.9
1

1
3

3
.6

8
6

5
.2

8
6

9
.8

0
6

6
.7

4
3

4
.9

8
2

8
.8

5
5

6
.5

0
1

8
8

.2
4

9
6

.5
3

1
4

9
.6

6
-

1
9

3
.8

6
2

3
8

.9
7

7
2

.3
0

8
5

.3
6

1
8

9
.2

9
1

5
7

.6
2

2
3

3
.0

9

6
4

5
4

.5
5

5
6

1
.3

6
7

4
7

.4
5

6
1

6
.6

2
5

5
1

.7
7

3
7

7
.9

0
3

6
4

.1
6

1
9

0
.1

4
1

8
0

.1
4

1
0

6
.0

4
5

7
.5

2
1

3
0

.5
1

8
4

.4
0

6
9

.2
0

1
0

4
.5

1
6

7
.0

1
3

6
.3

5
4

1
.3

3
7

2
.5

0
1

6
1

.9
4

1
6

3
.8

3
-

8
9

.6
4

1
1

6
.4

6
1

3
0

.1
5

1
4

6
.9

1
1

1
6

.4
7

1
7

1
.5

6
2

0
7

.6
8

7
5

9
5

.6
5

5
7

7
.1

6
6

5
6

.2
1

5
4

3
.8

8
4

7
0

.1
7

3
7

1
.0

0
1

8
0

.2
1

1
5

0
.9

2
1

6
0

.0
6

8
5

.3
7

5
9

.8
8

9
7

.1
2

7
9

.3
1

7
6

.7
4

1
0

4
.8

7
7

8
.0

1
7

3
.8

6
5

1
.9

4
4

6
.0

6
5

1
.2

8
1

4
3

.8
7

-
1

4
4

.4
7

9
1

.9
5

4
4

.7
3

1
3

8
.1

6
9

7
.0

0
1

1
3

.0
5

1
3

6
.2

2

8
3

8
9

.8
0

3
0

7
.0

6
3

9
8

.3
1

3
1

4
.9

7
2

7
3

.7
3

2
0

0
.2

6
1

1
2

.9
2

6
3

.4
0

8
9

.4
5

4
3

.2
7

4
9

.9
4

3
9

.5
1

4
8

.7
2

7
9

.3
9

1
1

1
.5

2
6

4
.5

7
6

2
.4

4
5

3
.8

2
4

9
.7

5
2

9
.3

4
5

5
.1

0
-

1
1

5
.4

9
1

1
7

.0
2

3
4

.0
2

4
0

.6
0

6
6

.6
8

7
0

.7
6

8
5

.2
9

9
2

0
8

.0
1

1
9

3
.6

5
1

8
4

.6
4

2
1

7
.8

5
1

8
7

.6
4

1
3

0
.4

8
6

7
.5

4
3

4
.1

2
3

2
.2

3
1

9
.9

9
2

7
.4

8
1

6
.1

9
1

8
.9

4
4

7
.9

1
1

0
7

.3
1

5
9

.1
6

5
8

.4
3

3
8

.2
5

3
9

.9
7

1
9

.9
2

3
1

.8
6

-
8

2
.6

1
7

0
.1

4
3

6
.7

2
2

8
.0

7
2

0
.5

9
4

6
.9

1
4

0
.3

8

1
0

1
4

0
.2

4
9

8
.1

2
1

0
1

.1
0

8
5

.2
9

7
4

.6
8

7
7

.5
2

3
5

.1
9

1
7

.5
0

1
6

.5
1

5
.4

0
8

.3
4

4
.5

0
6

.0
5

1
9

.5
6

6
5

.3
2

4
7

.1
9

4
5

.0
4

2
4

.4
2

1
8

.0
7

1
5

.5
6

1
6

.5
1

-
1

6
.8

0
4

2
.5

8
2

4
.9

9
1

8
.3

6
1

3
.1

7
2

2
.7

3
2

3
.4

2

1
1

8
4

.3
0

4
5

.9
6

4
1

.8
3

4
8

.6
3

3
9

.8
4

3
2

.3
9

2
2

.2
6

9
.4

5
7

.6
3

3
.9

5
2

.6
6

1
.9

4
2

.6
8

9
.9

3
3

0
.5

2
2

7
.9

3
3

4
.5

7
2

0
.0

3
1

3
.7

6
9

.2
1

1
3

.6
8

-
1

0
.9

4
1

4
.8

0
1

6
.1

2
1

2
.1

2
1

0
.8

9
1

1
.9

2
1

5
.7

1

1
2

4
5

.2
0

3
4

.3
8

3
3

.8
0

3
2

.5
8

2
7

.0
7

2
1

.4
6

1
3

.3
6

5
.4

0
4

.2
6

1
.4

0
0

.5
4

2
.2

3
1

.8
2

3
.2

8
1

3
.0

2
9

.5
4

1
6

.0
2

1
2

.5
6

1
1

.4
6

8
.2

0
8

.2
4

-
5

.0
6

7
.2

9
6

.0
8

8
.9

1
1

0
.5

2
7

.0
3

9
.6

6

1
3

2
2

.7
2

2
1

.7
4

1
9

.9
3

1
8

.7
5

1
6

.8
3

1
4

.4
3

7
.2

2
3

.3
4

1
.7

8
1

.2
4

0
.0

9
0

.5
2

0
.5

6
1

.6
2

6
.5

1
4

.0
4

5
.5

4
4

.0
1

4
.5

1
4

.4
9

6
.2

2
-

4
.3

7
3

.8
0

1
.7

4
3

.2
6

3
.0

7
4

.4
8

5
.1

0

1
4

1
3

.9
8

8
.9

0
1

1
.1

4
1

1
.9

7
9

.6
5

8
.8

1
5

.5
3

1
.7

7
1

.3
3

1
.0

0
0

.0
4

0
.2

5
0

.1
7

0
.4

5
1

.8
9

0
.9

0
2

.7
7

2
.0

1
2

.1
7

2
.7

1
4

.6
6

-
3

.8
2

3
.3

2
1

.9
3

1
.2

3
0

.9
7

2
.0

6
3

.1
4

1
5

9
.3

7
7

.0
7

8
.0

3
7

.5
6

8
.5

1
5

.9
5

4
.0

5
2

.4
2

0
.6

7
0

.4
7

0
.0

0
0

.2
1

0
.1

6
0

.4
7

1
.1

6
1

.2
2

1
.9

6
0

.5
3

1
.0

3
0

.7
8

3
.9

8
-

2
.1

5
2

.0
1

2
.3

2
1

.5
1

0
.9

4
0

.8
0

1
.7

1

1
6

4
.2

0
3

.7
6

4
.2

4
4

.7
6

3
.9

9
4

.1
7

2
.1

8
1

.6
1

0
.8

4
0

.2
6

0
.0

0
0

.1
7

0
.1

3
0

.1
4

0
.8

8
0

.6
3

1
.0

5
0

.7
0

0
.5

5
0

.3
3

2
.0

3
-

2
.1

2
2

.2
0

2
.6

9
1

.9
6

1
.3

3
1

.3
7

1
.3

3

1
7

0
.8

9
2

.1
4

1
.8

7
1

.6
3

2
.4

5
2

.6
0

1
.2

8
0

.2
7

0
.5

9
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.5

1
0

.3
9

0
.7

2
0

.2
1

0
.2

5
0

.0
0

0
.5

3
-

1
.6

6
0

.6
3

1
.4

5
1

.4
5

1
.2

3
1

.3
9

0
.8

5

1
8

0
.0

6
0

.5
8

0
.8

6
0

.7
9

0
.9

4
0

.9
2

0
.7

0
0

.5
4

0
.1

4
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.4

2
0

.1
9

0
.3

7
0

.1
0

0
.1

3
0

.1
2

0
.9

2
-

0
.9

9
0

.2
3

1
.2

4
0

.5
2

1
.0

4
0

.9
0

0
.8

3

1
9

0
.0

3
0

.1
0

0
.2

5
0

.1
0

0
.1

8
0

.3
1

0
.3

3
0

.1
3

0
.1

3
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.1

8
0

.0
0

0
.1

8
0

.0
4

0
.1

9
0

.0
0

0
.1

2
-

0
.3

1
0

.1
9

0
.3

9
0

.5
0

0
.5

8
0

.2
6

0
.3

0

2
0

0
.2

9
0

.0
0

0
.0

3
0

.0
3

0
.0

3
0

.1
0

0
.2

9
0

.2
2

0
.0

5
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.1

1
0

.1
1

0
.0

4
0

.0
0

0
.0

4
0

.0
0

0
.0

0
-

0
.2

6
0

.2
6

0
.1

2
0

.0
0

0
.2

6
0

.2
1

0
.2

5

2
1

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
-

0
.0

0
0

.7
1

0
.0

7
0

.0
0

0
.1

3
0

.0
2

0
.0

9

2
2

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
-

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.2

5
0

.0
0

0
.0

0

2
3

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
-

0
.0

0
0

.0
0

0
.0

0
0

.0
8

0
.2

8
0

.0
0

0
.0

0

2
4

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.0

0
-

0
.0

0
0

.0
0

0
.0

0
0

.0
0

0
.1

0
0

.0
0

0
.0

0

u
n

k
1

0
.5

5
0

.7
4

0
.8

8
1

.1
9

0
.3

5
3

.5
0

2
.5

0
1

.2
0

1
.2

2
0

.0
4

0
.0

0
0

.1
6

0
.0

0
0

.2
6

0
.1

0
0

.0
5

0
.8

3
0

.4
8

0
.5

8
0

.9
8

0
.8

3
-

0
.7

8
0

.7
1

5
.3

4
0

.0
5

2
.6

7
3

.2
3

3
.1

4

A
g

e
s
 0

+
2

4
4

5
.4

3
2

2
6

4
.2

7
3

0
2

1
.4

1
2

5
5

5
.3

2
2

5
4

2
.0

9
2

2
7

4
.3

3
1

3
3

4
.3

9
6

9
0

.6
1

7
6

7
.4

6
3

9
1

.3
0

2
6

1
.5

5
6

9
9

.2
9

4
1

0
.2

9
4

5
2

.3
7

7
2

4
.0

6
6

7
7

.0
9

8
6

4
.0

8
5

9
4

.4
0

6
2

6
.9

9
5

3
3

.0
8

1
0

3
9

.9
5

-
1

1
0

7
.0

8
1

0
5

6
.8

4
7

7
7

.2
1

9
7

4
.5

7
1

0
3

3
.7

0
1

1
2

7
.3

1
1

3
9

7
.8

3

A
g

e
s
 6

+
1

9
6

9
.2

8
1

8
6

1
.9

7
2

2
0

9
.6

9
1

9
0

5
.3

9
1

6
6

7
.4

6
1

2
4

8
.3

0
8

1
7

.2
2

4
8

1
.2

5
4

9
5

.8
0

2
6

8
.3

9
2

0
6

.5
0

2
9

3
.1

6
2

4
2

.9
4

3
0

8
.6

9
5

4
8

.7
3

3
6

0
.8

9
3

3
9

.3
3

2
4

9
.9

5
2

6
0

.4
4

3
0

3
.8

6
4

5
1

.5
5

-
4

8
0

.6
8

4
7

2
.8

9
3

0
4

.6
9

4
0

3
.6

3
3

4
5

.5
9

4
5

8
.6

8
5

3
5

.0
9

A
g

e
s
 9

+
5

2
9

.2
7

4
1

6
.3

9
4

0
7

.7
1

4
2

9
.9

2
3

7
1

.8
0

2
9

9
.1

3
1

5
9

.9
4

7
6

.7
9

6
6

.1
5

3
3

.7
1

3
9

.1
5

2
6

.0
2

3
0

.5
1

8
3

.3
6

2
2

7
.8

4
1

5
1

.3
0

1
6

6
.6

9
1

0
2

.8
6

9
2

.1
3

6
1

.3
1

8
8

.7
4

-
1

3
1

.0
8

1
4

7
.4

6
9

5
.7

9
7

7
.9

7
6

5
.4

5
1

0
3

.3
0

1
0

5
.9

0

A
g

e
s
 1

2
+

9
6

.7
3

7
8

.6
7

8
0

.1
4

7
8

.1
5

6
9

.6
4

5
8

.7
4

3
4

.9
5

1
5

.7
2

9
.7

9
4

.3
7

0
.6

7
3

.3
8

2
.8

4
5

.9
6

2
4

.6
9

1
7

.0
2

2
8

.6
5

2
0

.1
6

2
0

.3
3

1
6

.6
3

2
6

.7
0

-
2

0
.7

4
1

9
.9

4
1

7
.9

7
1

9
.3

4
2

0
.8

1
2

1
.7

4
2

6
.3

9

p
ro

p
o

rtio
n

 0
 to

 5
0

.1
9

0
.1

8
0

.2
7

0
.2

5
0

.3
4

0
.4

5
0

.3
9

0
.3

0
0

.3
5

0
.3

1
0

.2
1

0
.5

8
0

.4
1

0
.3

2
0

.2
4

0
.4

7
0

.6
1

0
.5

8
0

.5
8

0
.4

3
0

.5
6

0
.5

7
0

.5
5

0
.6

0
0

.5
9

0
.6

6
0

.5
9

0
.6

2

p
ro

p
o

rtio
n

 9
+

0
.2

2
0

.1
8

0
.1

3
0

.1
7

0
.1

5
0

.1
3

0
.1

2
0

.1
1

0
.0

9
0

.0
9

0
.1

5
0

.0
4

0
.0

7
0

.1
8

0
.3

1
0

.2
2

0
.1

9
0

.1
7

0
.1

5
0

.1
2

0
.0

9
0

.1
2

0
.1

4
0

.1
2

0
.0

8
0

.0
7

0
.0

9
0

.0
8



16 

 

Biomass

Depth Stratum 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

30-56 784 - + + 0.0 -  + + + + + 0.0 - - - - - - - -

Total - + + 0.0 -  + + + + + 0.0 - - - - - - - -

57-92 350 0.8 0.9 0.5 1.1 1.0 0.5 7.7 0.5 0.2 0.4 0.2 0.7 0.1 0.8 0.3 1.4 0.4 3.1 1.6

363 3.1 2.0 1.4 2.1 1.9 2.3 3.7 0.7 0.3 0.5 0.6 2.3 1.1 0.7 1.5 2.2 1.5 0.5 2.4

371 1.2 1.1 0.2 0.5 0.4 0.8 0.8 1.8 0.3 0.2 0.3 0.1 1.3 0.7 0.8 0.2 0.3 0.7 3.0

372 1.4 1.6 1.5 0.3 1.7 0.6 2.5 0.9 1.1 0.4 0.3 0.9 0.5 0.6 0.6 1.2 0.7 1.2 1.0

 384 1.6 1.6 0.5 0.2 1.5 0.1 1.3 2.2 0.1 0.1 0.1 0.6 0.1 0.5 0.9 0.8 0.6 1.5 5.4

785 - + + + -  + 0.1 0.1 0.1 + 0.3 - - - - - - - -

Total 8.1 7.2 4.0 4.2 6.5 4.3 16.1 6.2 2.2 1.5 1.8 4.6 3.1 3.2 4.2 5.7 3.5 6.9 13.3

93-183 328 3.0 1.6 0.9 0.5 2.0 0.8 1.6 7.3 0.7 1.1 2.5 2.9 0.3 0.6 0.8 4.1 1.0 5.0 1.9

341 1.6 2.8 0.8 2.1 0.6 0.7 0.9 0.8 0.4 0.3 1.3 2.2 0.9 2.8 0.3 0.8 1.6 5.1 9.7

342 0.6 + 0.4 0.2 - 0.2 0.1 0.1 0.2 0.1 0.2 0.2 0.1 0.0 0.0 0.1 0.1 0.5 0.7

343 0.7 0.1 0.0 0.1 -  + 0.1 0.1 0.1 + 0.1 0.1 0.0 0.1 0.1 + 0.1 0.3 0.5

348 3.1 1.8 1.3 1.5 1.4 0.4 0.6 1.0 0.6 1.0 1.9 2.0 2.3 2.3 0.9 2.4 4.7 3.3 12.9

349 3.4 1.4 1.5 0.8 0.4 0.3 0.6 0.1 0.7 1.3 1.6 2.7 0.9 1.2 0.7 1.7 1.9 3.1 5.5

364 2.8 3.6 2.8 5.2 1.2 1.8 2.9 2.1 1.0 0.7 2.1 5.1 3.8 6.3 0.8 3.9 3.8 7.7 5.8

365 1.7 1.1 1.0 1.4 1.0  - 0.4 0.6 0.5 - 3.2 2.1 1.9 2.4 0.4 1.4 3.4 2.5 8.6

370 2.0 6.3 1.3 4.6 3.9 1.1 2.2 3.7 0.8 - 0.8 2.4 2.4 2.0 0.8 4.8 5.1 5.5 5.1

385 3.9 7.6 1.9 4.0 2.9 0.8 3.5 5.4 3.3 6.5 1.4 3.2 4.0 4.2 3.5 4.8 8.4 11.9 10.9

390 1.7 1.6 2.2 3.3 2.1 0.7 3.1 1.0 0.5 0.6 0.5 0.7 0.5 1.4 2.2 2.6 3.6 2.6 4.7

786 - 0.3 0.1 0.1 - 0.1 0.2 0.1 0.1 0.1 0.3 - - - - - - - -

787 - 0.4 0.5 0.1 - 0.1 0.1 0.1 0.1 0.1 0.2 0.2 - - - - - - -

788 - 0.3 0.3 0.1 - 0.1 + 0.3 + 0.2 0.3 0.4 - - - 0.1 - - -

790 - 0.2 0.2 + -  + + + + 0.1 0.0 - - - - + - - -

793 - 0.1 0.1 0.1 -  + 0.1 + + 0.1 0.1 - - - - + - - -

794 - + 0.1 + -  - + + + + 0.1 0.1 - - - + - - -

797 - 0.1 0.1 + -  + + 0.1 + + 0.1 0.1 - - - + - - -

799 - 0.1 0.1 + -  + + 0.4 + + 0.1 0.1 - - - + - - -

Total 24.5 29.4 15.6 24.1 15.5 7.1 16.4 23.2 9.1 12.1 16.9 24.4 17.2 23.3 10.5 26.6 33.9 47.4 66.4

184-274 344 1.0 1.1 0.1 0.5 0.5 0.4 0.6 0.7 0.3 0.8 1.8 1.2 1.6 2.3 0.7 0.7 1.6 4.9 4.5

347 1.8 0.7 0.3 0.8 0.5 0.4 0.4 0.7 0.2 0.7 2.0 1.5 0.6 4.3 0.4 0.7 1.5 2.8 5.9

366 1.6 1.2 0.5 0.8 1.7 0.5 0.3 0.4 0.7 - 2.9 5.7 5.4 7.6 0.5 2.6 2.8 2.8 6.6

369 1.0 1.6 0.5 1.8 1.6 0.8 2.7 1.1 0.3 - 1.1 2.6 3.1 4.2 1.4 2.2 4.9 4.8 3.8

386 1.8 2.6 1.0 0.9 1.2 0.4 1.3 2.3 0.9 - 0.8 2.5 1.1 2.6 1.1 2.0 0.9 4.4 2.0

389 0.6 0.6 0.6 0.7 0.6 0.4 1.4 0.4 0.6 0.4 0.5 0.7 1.0 1.3 1.7 1.3 0.9 2.2 2.1

391 0.4 0.2 0.2 0.2 0.3  + 0.1 0.1 0.4 0.1 0.2 0.2 0.4 0.3 0.2 0.3 0.1 0.0 0.4

789 - 0.2 0.2 0.1 - 0.1 0.2 0.1 + + 0.2 0.1 - - - - - - -

791* - 0.5 0.4 0.1 - 0.3 0.3 0.7 + 0.1 0.5 - - - - + - - -

795 - + 0.2 0.4 -  + + 0.1 0.2 0.2 0.2 + - - - + - - -

798 - 0.2 0.7 0.3 -  + 0.2 + + 0.3 0.1 - - - - 0.1 - - -

Total 8.2 8.9 4.6 6.6 6.4 3.3 7.5 6.6 3.6 2.6 10.4 14.5 13.1 22.6 6.1 9.8 12.7 21.9 25.3

275-366 345 4.1 2.4 0.8 2.5 1.3 0.6 0.8 1.3 0.6 1.9 1.4 3.7 1.8 2.4 1.1 2.4 2.0 1.6 2.9

346 2.8 1.1 2.2 1.7 1.7 0.4 0.9 0.8 0.5 1.4 2.1 2.1 4.6 2.4 1.1 1.1 2.2 2.1 1.5

368 0.2 0.3 0.2 0.4 0.7 0.6 0.3 0.5 0.1 - 0.2 0.4 0.7 1.2 1.2 1.2 0.5 0.2 0.1

387 0.4 0.7 0.7 0.2 1.8 1.0 0.4 0.2 0.5 - 0.3 0.8 2.4 0.9 0.8 0.7 1.1 0.5 0.6

388 0.3 0.1 0.4 + 0.9 0.4 0.1 0.1 0.1 0.1 0.1 0.2 0.6 0.7 0.7 0.3 0.4 0.4 0.5

392 + + 0.2 0.1 0.5 0.2 0.1 0.1 0.1 + 0.1 0.3 0.1 0.3 + 0.1 0.1 0.0 0.0

796 - 0.6 0.9 0.4 -  - 0.2 0.1 0.1 0.1 0.3 0.2 - - - 0.2 - - 0.6

800 - - - 0.2 - 0.2 0.3 0.3 0.2 0.2 0.2 - - - 0.1 0.1 - - -

Total 7.8 5.2 5.5 5.5 6.9 3.4 3.1 3.4 2.2 3.8 4.6 7.6 10.2 7.9 4.9 6.1 6.4 4.9 6.2

367-549 729 + + 0.2 0.1 0.7 1.6 0.4 + 0.1 0.1 + 0.2 0.2 0.6 0.4 0.1 0.1 0.1 0.0

731 0.2 - 0.6 0.1 1.0 1.1 0.1 + 0.1 0.1 + + 0.3 0.2 0.3 0.2 . 0.1 0.0

733 0.2 0.2 0.5 0.6 0.3 1.0 0.6 0.3 0.4 0.2 0.4 0.6 2.6 0.3 0.4 + 1.1 0.0 0.1

735 0.7 0.7 0.3 0.8 1.9 2.1 1.6 1.1 0.1 - 0.1 0.8 1.2 1.3 2.9 8.3 1.3 0.7 0.1

792 - 0.2 1.9 0.3 - 0.2 0.6 0.1 0.2 0.1 0.1 - - - - 0.1 -

Total 1.1 1.1 3.6 1.9 3.9 6.0 3.3 1.5 0.9 0.5 0.5 1.7 4.2 2.4 3.9 8.7 2.6 0.9 0.2

550-731 730 + 0.0 0.5 0.1 0.2 0.4 0.9 0.1 + 0.5 + 2.1 2.1 1.0 1.8 0.2 0.1 0.0 0.0

732 + + 1.3 0.2 1.9 0.7 1.3 + + 0.1 0.1 + 0.5 0.5 0.2 0.1 0.1 0.0 0.0

734 0.0 0.2 0.3 0.1 0.1 0.1 + + 0.0 - 0.0 0.1 0.1 0.0 0.6 0.0 1.2 0.0 0.0

736 0.2 0.5 0.8 0.6 0.6 1.5 1.3 1.7 0.3 - 0.1 0.9 0.3 0.3 0.5 0.3 0.6 0.2 0.0

Total 0.2 0.7 2.8 1.0 2.8 2.7 3.5 1.8 0.3 0.6 0.2 3.1 3.0 1.8 3.1 0.6 1.9 0.2 0.0

732-914 737 0.4 1.5 1.8 3.3 0.8 0.7 1.4 1.0 1.1 - 2.0 1.1 0.1 - + 2.1 - - -

741 - 1.0 2.3 1.7 0.1 0.0 0.0 0.6 0.1 - - 0.0 0.0 - 0.8 0.0 - - -

745 - 0.1 2.2 0.1 0.7 0.0 0.0 0.0 0.3 - - 0.0 0.0 - + + - - -

748 - 1.4 0.7 0.0 1.1 0.0 0.0 + 1.1 - - 0.5 0.0 - + 0.4 - - -

Total 0.4 4.0 7.0 5.1 2.7 0.7 1.4 1.6 2.6 - 2.0 1.6 0.1 - 0.8 2.5 - - - 

915-1097 738 0.6 0.2 0.0 0.0 0.0 0.0 + + 2.2 - - 0.0 0.0 - 0.0 0.0 - - -

742 - 0.1 0.0 0.0 + 0.0 0.0 0.0 3.5 - - 0.0 0.0 - 0.0 0.0 - - -

746 - 0.1 0.0 + 0.0 0.0 0.0 0.0 0.0 - - 0.0 0.0 - 0.0 0.0 - - -

749 - + 0.2 0.0 - 0.0 0.0 0.0 + - - - 0.0 - 0.0 0.0 - - -

Total 0.6 0.4 0.2 + + 0.0 + + 5.7 - - 0.0 0.0 - 0.0 0.0 - - - 

1098-1280 739 - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0 - 0.0 + - - -

743 - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - - 0.0 0.0 - 0.0 0.0 - - -

747 - 0.0 0.0 0.1 + 0.0 0.0 0.0 0.0 - - 0.1 0.0 - 0.0 0.0 - - -

750 - 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - - - 0.0 - 0.0 0.0 - - -

Total - 0.1 0.0 0.1 + 0.0 0.0 0.0 0.0 - - 0.1 0.0 - - + - - -

1281-1463 740 - 0.0 0.0 0.0 0.1 0.0 0.0 0.0 + - 0.0 0.0 0.0 - 0.0 0.0 - - -

744 - 0.5 0.0 0.1 - 0.0 0.0 0.0 0.0 - - 0.0 0.0 - 0.0 0.0 - - -

751 - 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0 - - - 0.0 - 0.0 0.0 - - -

Total - 0.5 0.0 0.1 0.1 0.0 0.0 0.0 + - - 0.0 0.0 - - 0.0 - - -

Grand Total 50.9 57.5 43.3 48.6 44.8 27.5 51.3 44.3 26.4 21.0 36.4 57.6 50.9 61.2 33.5 60.0 61.0 82.2 111.3

Table 9.  Biomass estimates ('000t) of A.plaice, by stratum and depth zone (m), from Canadian fall surveys in Div. 3L in 1995-2013 (Campelen).   (+) 
indicates biomass <50 t,  (-) means stratum not surveyed. 
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Biomass

Depth Stratum 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
< 56 375 1.9 1.1 3.9 5.2 0.6 1.7 0.6 9.8 2.3 2.3 3.0 2.2 2.8 7.3 3.4 0.9 2.7 4.0 1.3

376 4.7 2.4 7.7 4.4 4.3 35.8 15.4 34.1 6.4 11.1 20.3 16.0 11.0 9.0 1.8 14.0 14.7 3.3 11.9

Total 6.6 3.5 11.6 9.6 4.9 37.5 16.0 43.9 8.7 13.4 23.4 18.2 13.8 16.3 5.2 14.9 17.4 7.3 13.2

57-92 360 22.3 7.4 28.4 39.2 43.4 96.4 46.0 67.4 99.9 105.5 80.6 67.6 65.4 118.5 105.7 118.8 110.7 54.6 63.2

361 3.5 4.1 3.3 2.1 1.8 3.9 2.3 9.2 3.1 7.2 2.8 2.9 9.0 1.7 2.2 1.2 2.7 2.3 2.3

362 5.0 1.1 5.1 2.9 2.9 2.6 5.3 6.1 2.6 2.2 6.2 3.1 2.4 3.4 2.5 3.8 4.1 7.7 5.6

373 1.8 0.2 2.3 1.7 4.2 1.7 6.9 2.9 1.9 0.5 2.6 2.4 1.2 3.7 1.0 7.5 2.3 3.7 9.2

374 2.4 0.4 1.8 1.3 2.7 1.7 3.7 0.5 0.6 0.6 4.4 4.0 3.3 9.9 7.6 3.8 18.9 12.2 57.9

383 - 0.3 0.5 0.8 0.8  + 0.5 0.5 0.1 + 0.4 0.3 0.7 2.2 1.4 1.1 1.5 3.6 2.2

Total 35.0 13.5 41.4 48.0 55.8 106.3 64.7 86.6 108.2 116.0 97.0 80.3 82.0 139.3 120.3 136.2 140.2 84.1 140.5

93-183 359 2.2 0.3 3.8 11.6 9.8 32.2 4.0 17.5 7.1 9.2 1.2 14.1 3.9 4.4 6.0 6.6 5.7 2.3 4.4

377 0.5 0.4 2.3 1.1 0.9 0.7 3.0 6.1 1.9 1.4 3.8 5.0 6.1 2.6 2.3 2.0 0.9 1.9 3.2

382 0.3 0.3 0.8 6.1 2.7 1.0 3.5 2.2 0.0 0.2 0.9 0.5 7.8 3.3 4.5 1.9 7.6 2.3 32.4

Total 3.0 1.0 6.9 18.8 13.4 33.9 10.5 25.8 9.0 10.9 6.0 19.7 17.8 10.2 12.9 10.6 14.2 6.5 40.0

184-274 358 0.8 0.2 0.4 0.3 0.3 0.6 1.0 0.2 0.0 0.4 + 0.1 0.5 0.4 1.2 0.1 0.0 0.1 0.0

378 0.1 0.2 0.1 0.1 0.4 0.2 0.1 0.4 0.5 0.3 0.2 0.4 0.9 0.5 0.6 - 0.3 0.2 1.4

381 0.1 0.4 0.2 0.1 0.3 0.3 0.3 0.1 0.5 0.6 0.6 0.6 4.6 0.5 0.3 0.1 0.1 0.9 0.3

Total 1.0 0.8 0.7 0.5 1.0 1.1 1.4 0.7 1.0 1.3 0.8 1.1 6.0 1.4 2.1 0.2 0.4 1.1 1.8

275-366 357 0.1 0.1 0.0 + -  + + + 0.0 + 0.2 + 0.1 + + 0.0 0.0 0.0 0.0

379 + 0.2 0.1 + 0.3  + 0.1 + 0.0 0.5 + 0.0 + 0.4 + 0.0 0.0 0.0 0.0

380 0.1 0.2 0.1 0.1 0.7 0.3 0.1 + 0.1 0.1 0.1 0.2 4.2 + 0.2 0.0 0.1 0.0 0.0

Total 0.2 0.5 0.2 0.1 1.0 0.3 0.2 + 0.1 0.6 0.1 0.2 4.2 0.4 0.2 0.0 0.1 0.0 0.0

367-549 723 + + 0.0 0.1 +  + + 0.0 + + + 0.0 + 0.1 0.0 0.0 0.0 0.0 0.0

725 0.1 0.1 0.0 + 0.1 0.2 + 0.0 +  - 0.1 + 0.0 0.1 0.0 - 0.0 0.0 0.0

727 + 0.1 0.1 0.1 1.5 0.4 0.1 0.3 0.3 0.2 0.2 0.1 0.1 + + 0.0 0.1 0.0 0.0

Total 0.1 0.2 0.2 0.2 1.6 0.6 0.1 0.3 0.3 0.2 0.4 0.1 0.1 0.2 0.0 0.0 0.1 0.0 0.0

550-731 724 0.1 0.3 0.0 0.0 0.1 0.0 0.0 0.0  - + + 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

726 + 0.3 0.1 + +  + + 0.0 + + 0.0 0.0 0.0 0.0 + 0.0 0.0 0.0 0.0

728 + 0.8 0.1 0.1 0.3 0.6 + 0.1 + 1.1 0.2 + 1.7 1.2 0.5 0.1 0.1 0.0 0.0

Total 0.1 1.4 0.2 0.1 0.4 0.6 + 0.1 0.0 1.1 0.2 0.0 1.7 1.2 0.5 0.1 0.1 0.0 0.0

732-914 752 - - - 1.5 - 0.0 0.0 0.0  -  - - - 0.0 - - - - - -

756 - - - 0.1 -  - 0.0 0.0  -  - 0.0 - 0.0 - - - - - -

760 - - - 0.0 -  - 0.0 0.0  -  - 0.0 - 0.0 - 0.0 - - - -

Total 0.0 - 0.0 0.0 0.0  -  - - - 0.0 - - - - - -

915-1097 753 - - - + - 0.0 0.0 0.0  -  -  - - 0.0 - - - - - -

757 - - - 0.0 -  - 0.0 0.0  -  - 0.0 - 0.0 - - - - - -

761 - - - 0.0 -  - 0.0 0.0  -  - 0.0 - 0.0 - 0.0 - - - -

Total - - - + - 0.0 0.0 0.0  -  - - - 0.0 - - - - - -

1098-1280 754 - - - 0.0 - 0.0 0.0 0.0  -  -  - - 0.0 - - - - - -

758 - - - 0.0 - 0.0 0.0 0.0  -  - 0.0 - 0.0 - - - - - -

762  -  -  -  -  -  - 0.0 0.0  -  - 0.0 - 0.0 - 0.0 - - - -

Total - - - 0.0 - 0.0 0.0 0.0  -  - - - 0.0 - 0.0 - - - -

1281-1463 755 - - - 0.0 - 0.0 0.0 0.0  -  -  - - 0.0 - - - - - -

759 - - - 0.0 -  - 0.0 0.0  -  - 0.0 - 0.0 - - - - - -

763  -  -  -  -  -  - 0.0 0.0  -  - 0.0 - 0.0 - 0.0 - - - -

Total - - - 0.0 - 0.0 0.0 0.0  -  - - - 0.0 - 0.0 - - - -

Grand Total 46.0 20.9 61.0 77.3 78.1 180.3 92.9 157.4 127.3 143.4 127.8 119.5 125.6 169.0 141.2 162.1 172.6 99.0 195.5

Table 10. Biomass estimates ('000t) of A.plaice, by stratum and depth zone (m), from Canadian fall surveys in Div. 3N in 1995-2013 (Campelen).  
(+) indicates biomass <50 t, (-) means stratum not surveyed.
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Biomass

Depth Stratum 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

57-92 330 7.7 0.8 5.5 5.9 5.4 5.3 5.9 4.5 4.0 5.6 4.5 6.6 4.2 8.4 9.2 6.3 10.3 5.2 4.4

331 1.2 0.3 0.9 1.8 1.0 1.0 1.1 1.2 1.5 1.0 1.6 1.0 2.0 0.6 1.2 1.7 1.3 0.6 1.7

338 6.6 3.3 6.4 3.4 3.8 2.1 4.4 - 6.7 5.3 5.4 2.8 2.8 10.6 6.5 3.4 2.6 2.3 2.1

340 7.2 0.4 3.2 1.1 2.8 2.2 1.7 3.7 0.9 2.6 2.6 1.7 5.5 11.1 6.3 2.1 1.4 5.1 3.7

351 1.7 0.9 5.2 3.3 2.9 6.4 4.3 2.9 3.7 3.9 2.2 3.5 6.2 4.2 1.9 3.8 2.2 5.2 1.1

352 4.6 9.1 6.9 8.4 3.2 8.4 8.0 6.7 7.7 10.9 11.3 6.9 3.6 11.2 10.2 3.1 4.9 5.7 6.2

353 5.6 14.4 14.8 19.3 10.3 14.5 13.9 11.2 14.4 24.6 15.6 21.0 27.9 29.1 29.3 11.6 12.3 6.5 8.2

Total 34.6 29.2 42.9 43.2 29.4 39.9 39.3 30.2 38.8 54.0 43.2 43.4 52.2 75.2 64.5 32.1 35.0 30.6 27.3

93-183 329 3.2 1.5 2.7 5.0 6.6 8.0 7.6 3.7 1.6 5.2 3.6 2.5 2.0 9.3 4.3 15.4 3.7 1.5 6.2

332 3.5 3.9 1.6 3.9 1.9 2.8 1.3 2.5 3.0 3.7 4.1 4.7 2.1 5.2 0.8 2.1 0.7 1.7 1.0

337 2.4 25.3 2.5 1.5 1.4 1.8 0.5 1.3 0.6 1.1 2.2 1.7 2.2 6.6 1.3 1.9 0.8 2.1 1.0

339 6.5 0.9 5.1 1.4 - 3.8 2.4 3.2 3.3 2.2 4.9 1.2 2.9 3.8 2.7 4.0 2.4 4.7 8.6

354 4.5 8.0 2.4 3.7 27.0 3.8 2.7 3.0 21.1 1.9 0.8 2.1 3.4 2.6 5.8 4.0 1.1 1.3 2.6

Total 20.1 39.6 14.4 15.5 36.9 20.2 14.5 13.7 29.6 14.1 15.6 12.0 12.6 27.6 14.8 27.3 8.7 11.4 19.4

184-274 333 + - + + 0.1  + 0.0 0.1 + + + + + + + + 0.0 0.0 0.0

336 + 0.1 0.1 + 0.1 0.1 + 0.1 + + + 0.1 0.3 0.1 - + 0.0 0.0 0.0

355 0.2 5.4 0.1 + 0.3  + 0.1 0.1 + 0.1 0.1 0.1 0.2 0.3 0.1 0.1 0.0 0.1 0.1

Total 0.2 5.5 0.2 + 0.5 0.1 0.1 0.3 + 0.1 0.1 0.2 0.5 0.4 0.1 0.1 0.1 0.1 0.2

275-366 334 0.0 - + + + 0.0 0.0 0.0 0.0 + + + + + 0.0 + 0.0 0.0 0.0

335 + + + + +  + + + + + + + + + + + 0.0 0.0 0.0

356 0.0 0.1 + + +  + 0.0 0.0 + + + + + + + + 0.0 0.0 0.0

Total + 0.1 0.1 + 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

367-549 717 0.0 - + 0.0 +  + + 0.0 0.0 0.0 0.0 + + + 0.0 0.0 0.0 0.0 0.0

719 + 0.2 0.0 + +  + 0.0 0.0 + + + + + 0.0 + 0.0 0.0 0.0 0.0

721 + 0.6 0.0 0.0 +  + 0.0 0.0 0.0 0.0 0.0 + + 0.0 + + 0.0 0.0 0.0

Total + 0.8 + + +  + 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

550-731 718 0.0 - 0.0 + 0.0 0.0 0.0 0.0 0.0 0.0 + - 0.0 + 0.0 0.0 0.0 0.0 0.0

720 0.0 + - + +  + 0.0 0.0 0.0 0.0 0.0 + 0.0 0.0 + 0.0 0.0 0.0 0.0

722 0.0 + 0.0 0.0 + 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 + 0.0 0.0 0.0

Total 0.0 + 0.0 + +  + 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

732-914 764 - - - 0.0 -  - 0.0 0.0  -  - 0.0  - 0.0  - 0.0  -  -  -  -

768 - - - 0.0 -  - 0.0 0.0  -  - 0.0  - 0.0  - 0.0  -  -  -  -

772 - - - 0.0 -  - - 0.0 0.0  - 0.0  - 0.0  - 0.0  -  -  -  -

Total - - - 0.0 -  - 0.0 0.0 0.0  - 0.0  - 0.0  - 0.0  -  -  -  -

915-1097 765 - - - 0.0 -  - 0.0 0.0  -  - 0.0  - 0.0  - 0.0  -  -  -  -

769 - - - 0.0 -  - 0.0 0.0  -  - 0.0  - 0.0  - 0.0  -  -  -  -

773 - - - 0.0 -  - 0.0 0.0 0.0  - 0.0  - 0.0  - 0.0  -  -  -  -

Total - - - 0.0 -  - 0.0 0.0 0.0  - 0.0  - 0.0  - 0.0  -  -  -  -

1098-1280 766  -  -  -  -  - 0.0 0.0 0.0  -  - 0.0  - 0.0  - 0.0  -  -  -  -

770  -  -  -  -  - 0.0 0.0 0.0  -  - 0.0  - 0.0  - 0.0  -  -  -  -

774  -  -  -  -  - 0.0 0.0 0.0 0.0  - 0.0  - 0.0  - 0.0  -  -  -  -

Total  -  -  -  -  - 0.0 0.0 0.0 0.0  - 0.0  - 0.0  - 0.0  -  -  -  -

1281-1463 767  -  -  -  -  - 0.0 0.0 0.0  -  - 0.0  - 0.0  - 0.0  -  -  -  -

771  -  -  -  -  - 0.0 0.0 0.0  -  - 0.0  - 0.0  - 0.0  -  -  -  -

775  -  -  -  -  - 0.0 0.0 0.0 0.0  - 0.0  - 0.0  - 0.0  -  -  -  -

Total  -  -  -  -  - 0.0 0.0 0.0 0.0  - 0.0  - 0.0  - 0.0  -  -  -  -

Grand Total 54.9 75.2 57.5 58.7 66.9 60.2 53.9 44.2 68.4 68.1 58.8 55.6 65.3 103.1 79.4 59.5 43.8 42.1 46.8

Table 11. Biomass estimates ('000t) of A.plaice, by stratum and depth zone (m), from Canadian fall surveys in Div. 3O in 1995-2013 
(Campelen).  (+) indicates biomass <50 t,  (-) means stratum not surveyed.
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Figure 1. American plaice catches (‘000 t) from 1960-2013 and total allowable catch (TAC) 

from 1973-2013. 
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Figure 2.  Stratification scheme used in Canadian research vessel surveys of Div. 3LNO. 
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Figure 3.  Biomass (top) and abundance (bottom) of American plaice from spring (left) and fall (right)
Canadian surveys in Div. 3LNO combined.  Note that open symbol represents years when survey coverage
was poor.  
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Figure 4.  Mean (+ 1 Std. dev.) weight per tow (Kg) of American plaice from Canadian spring 
surveys inDiv. 3L, 3N, 3O and 3LNO combined.  Note that open symbol represents years when
survey coverage was poor.  
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Figure 5.  Mean (+ 1 Std. Dev.) number per tow of American plaice from Canadian spring surveys
of Div. 3L, 3N, 3O and 3LNO combined.  Note that open symbol represents years when survey
coverage was poor.
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Figure 6.  Abundance at age (millions of fish) from 2000 – 2013 in the Canadian spring 

surveys.  Note the survey from 2006 is not present.  The 1998, 2003, 2006 and 2009 year 

classes are labelled.      
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Figure 7.  Distribution of American plaice (kg per tow) from Canadian spring surveys in 

NAFO Divisions 3LNO from 2010-2013. 
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Figure 8. Mean (+ 1 Std. Dev.) weight (Kg) per tow of American plaice from Canadian fall 
surveys in Div. 3L, 3N, 3O and 3LNO combined.  Note that open symbol represents years when
survey coverage was poor.
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Figure 9. Mean (+ 1 Std. Dev.) number per tow of American plaice from Canadian fall surveys
of Div. 3L, 3N, 3O and 3LNO combined.  Note that open symbol represents years when survey
coverage was poor.
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Figure 10. Abundance at age (millions of fish) from 2000 – 2013 in the Canadian fall 

surveys.  The 1998, 2003 and 2006 year classes are labelled.
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Figure 11.  Distribution of American plaice (kg per tow) from Canadian fall surveys in NAFO 

Divisions 3LNO from 2010-2013. 
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Figure 12. Age at 50% maturity (+ 95% fiducial limits) by cohort for male and female 

American plaice in NAFO Div. 3LNO. 
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Figure 13. Length at 50% maturity (+ 95% fiducial limits) by cohort for male and female 

American plaice in NAFO Div. 3LNO. 



35 

 

Males

Year

1985 1990 1995 2000 2005 2010

M
e
a

n
 l
e
n
g

th
 (

c
m

)

10

20

30

40

50

60

age 4

age 6

age 8

age 10

Females

Year

1985 1990 1995 2000 2005 2010

M
e
a

n
 l
e
n
g

th
 (

c
m

)

10

20

30

40

50

60

70

age 4

age 6

age 8

age 10

age 12

 
 

Figure 14.  Mean length-at-age for selected ages of Div. 3LNO American plaice from 

Canadian spring RV surveys. 
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Figure 15.  Mean weight-at-age for selected ages of Div. 3LNO American plaice from 

Canadian spring RV surveys. 
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Figure 16.  Abundance at age (millions of fish) from 2000 – 2013 in the EU-Spain Div. 3NO 

spring surveys.  The 1998, 2003 and 2006 year classes are labelled.
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Figure 17.  Standardized age by age abundance between surveys.   
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Figure 18. Plots of standardized proportions by age across years (SPAY) for Can. Fall, Can. 

Spring and EU-Spain surveys. 
 

 


