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1 Executive Summary 

This document reports updated raw and standardised CPUE (kilograms per pot lift) in 
the rock lobster (Jasus edwardsii) QMAs (CRA 1 to 9) and substocks (NSN, NSC, 
NSS substocks as defined by Annala & Sullivan 1997) to 1997. For all the QMAs and 
substocks except for CRA 3, CRA 4, CRA 5, and the combined NSC substock, the 
raw CPUE results use the data preparation method described by Maunder & Starr 
(1 995) and are simply an update of the CPUE indices given in Booth et al. (1 994) 
which published raw CPUE by QMA up to the 1992 calendar year. The standardised 
indices for NSN (CRA 1 and CRA 2 combined) and NSS (CRA 7 and CRA 8 
combined) use the method of Maunder & Starr (1 995) and are as reported in the Mid- 
year 1997 Fishery Assessment Plenary report. 

However, for CRA 3, CRA 4, and CRA 5 and the combined NSC substock the raw 
CPUE figures have been modified because of a problem in the way fishers have been 
reporting the estimated catch on the CELR forms in CRA 5. A new analysis method 
has been used to derive CPUE based not on the estimated catches given in the top part 
of the CELR form, but on the landed catches reported in the bottom part of the form. 
All data since August 1989 have been re-analysed using this new method and the 
results are compared. 

2 Introduction 

This document reports updated raw and standardised CPUE (kilograms per pot lift) in 
the rock lobster (Jasus edwardsii) QMAs (CRA 1 to 9) and substocks (NSN, NSC, 
NSS substocks as defined by Annala & Sullivan 1997) to 1997. For all the QMAs and 
substocks except for CRA 3, CRA 4, CRA 5, and the combined NSC substock, the 
raw CPUE results use the data preparation method described by Maunder & Stan 
(1 995) and are an update of the CPUE indices given in Booth et al. (1 994) which 
published raw CPUE by QMA up to the 1992 calendar year. The standardised indices 
for NSN (CRA 1 and CRA 2 combined) and NSS (CRA 7 and CRA 8 combined) use 
the method of Maunder & Starr (1995) and are as reported in the Mid-year Fishery 
Assessment Plenary report (Annala & Sullivan 1997). 

However, for CRA 3, CRA 4, and CRA 5 and the combined NSC substock the raw 
CPUE figures have been modified because of a problem in the way fishers have been 
reporting the estimated catch on the CELR forms in CRA 5. When fishers fill in the 
CELR form (an example is given in Appendix 1) they report both effort (number of 
pots lifted) and estimated catch on a daily basis in the top part of the form as well as 
landed catch at the bottom of the form. Comparison of the totals in CRA 5 indicated 
that there was a major discrepancy between the total estimated catch and the total 



landed catch, in that the total landed catch was considerably smaller than the total 
estimated catch, in some years by a factor of more than two. This discrepancy was 
noted by Booth et al. (1994). 

Informal interviews with fishers in the CRA 5 area indicated that there was a 
long-standing and widespread belief among some fishers that the "estimated catch" 
required in the top part of the CELR form referred to the estimated total of catch 
caught and handled during the day, including those undersized animals or berried 
females that were subsequently returned to the sea. Therefore the estimated catch may 
be reported as much larger than the landed catch. 

The Rock Lobster Stock Assessment Working Group agreed that the problem was of 
suffkient importance to undertake a new analysis of CPUE in CRA 5. It was agreed 
that this analysis should resolve the problem by applying the landed catch from the 
bottom part of the form to the effort in the top part of the form, as recommended by 
Booth et al. (1994). It was also agreed that since the CRA 5 data are incorporated into 
a dataset that includes data from CRA 3 and CRA 4 to estimate a standardised CPUE 
index for the whole NSC substock for use in a decision rule analysis, that for 
consistency the data from CRA 3 and CRA 4 ought to be similarly treated. 

3 Datasets 

For all QMAs except CRA 3, CRA 4, and CRA 5 a dataset was requested from the 
Ministry of Fisheries reflecting the top part of the CELR form, detailing the number 
of pots lifted by each vessel in each statistical area on each day during the 1995-96 
and 1996-97 fishing years (April 1995 to March 1997). This was used to update the 
database of CELR records maintained by SeaFIC NZ. The extract was done on 29 
September 1997. Note that because this is before the end of the 1997-98 fishing year 
or the end of the 1997 calendar year, the last year of data may be incomplete in the 
resulting tables. 

For each of CRA 3, CRA 4, and CRA 5, two datasets were requested from the 
Ministry of Fisheries: 
1. A set of records reflecting the top part of the CELR form, detailing the number of 

pots lifted by each vessel in each statistical area on each day from August 1989 to 
the present (the data extract for CRA 5 was done on 28 August 1997, for CRA 4 
on 3 October 1997, for CRA 3 on 10 October 1997). This is referred to as the 
Effort data. Note that because the extracts were done before the end of the 1997- 
98 fishing year or the end of the 1997 calendar year, the last year of data may be 
incomplete in the resulting tables. 

2. A set of records reflecting the bottom part of the CELR form, detailing the landed 
catch reported in the QMA by each vessel on each day from August 1989 to the 
present. Dates are as above. This is referred to as the Landing data. Note that 
because the extracts were done before the end of the 1997-98 fishing year or the 
end of the 1997 calendar year, the last year of data may be incomplete in the 
resulting tables. 



Before 1989, a different logbook was used and there is no suggestion that the 
instructions were unclear until the CELR forms were introduced in 1989. 

4 Analysis 

For all QMAs other than CRA 3, CRA 4, and CRA 5 the datasets were entered into 
the database and error checked as described by Maunder & Stan (1995). The data 
were summarised in each statistical area and month by summing the estimated catch 
(from the top part of the CELR form) and the total effort (pots) reported by each 
vessel. 

For CRA 3, CRA 4, and CRA 5 datasets, the following procedure was used to correct 
the data for the form-filling error described previously. The Effort dataset was 
summarised to provide the total number of pots lifted for each vessel by statistical 
area and calendar month. Similarly the Landing dataset was summarised to provide 
the total catch landed for each vessel and calendar month. Note that the bottom part of 
a CELR form does not indicate which statistical area the catch came from. Where 
possible, each record in the Effort dataset was matched to the appropriate record in the 
Landing dataset to indicate the total catch reported in that month by that vessel. Booth 
et al. (1 994) recommended allocating this total catch between statistical areas in 
proportion to the amount of effort applied in the different areas. This approach was 
followed, although it may bias the results by making the assumption that the CPUE in 
each of the statistical areas is the same. However, it was felt that the alternative 
assumption, in which the catch is allocated across statistical areas in proportion to the 
estimated catch in each area, would make an equally unfounded assumption that the 
length fiequency distribution, and hence the proportion of handled catch that is 
subsequently landed, was the same in each of the areas. In any case the bias is small 
since most vessels fished in only one area in each month. 

By these means the total effort for each vessel in each month was calculated. The 
landed catch was then allocated to each of the statistical areas in which the vessel 
fished in that month by multiplying the total landed catch by the proportion of effort 
applied in each statistical area. 

This produced a dataset consisting of the total catch (based on landings) and the total 
effort applied by each vessel in each statistical area in each month. 

In the method of Maunder & Starr (1995), the equivalent dataset is obtained by 
summing the estimated catch (from the top part of the form) and the total effort 
reported by each vessel in each statistical area in each month. 

This new approach to obtaining a CPUE dataset required a new method for error 
checking. Using the method of Maunder & Starr (1995), it was usual practice to delete 
records that had an unrealistically high or low estimate of the number of pots, the 
amount of catch, or the CPUE. However, if the effort from one part of the form is to 
be matched to the catch from another part of the form, the deletion of records from 
one dataset would bias the CPUE for that vessel high or low. So instead the approach 
was taken to analyse the combined catchleffort records, and where an error was 



apparent in the Effort or the Landings dataset, replace the erroneous value with a more 
reasonable value. This allowed records to be corrected instead of deleted and, 
hopefully, did not bias the result. The method of doing this is described below. 

Two error checks were used that are the same as in the old error checking process. 
First, a common error is to have a NULL, zero, or 1 value for the effort which is 
probably due to a data entry error or a misinterpretation of the form. Often the "pots 
overnight" field appears to be correctly filled in, and this value can be used instead, as 
has been done for a number of years in the standard error checking process. Secondly, 
in line with the old error checking process, records with NULL vessel were removed. 
It was also decided to remove records in which the catch or effort were zero or NULL 
over a month as it seemed that in these some effort or landing data must be missing. 

A number of records (for example 268 records in the CRA 5 dataset) report targetting 
something other than species code CRA even though the method was RLP (rock 
lobster potting). In the CRA 5 dataset 192 of the target species were NULL, but others 
were species codes such as KAH for kahawai. These could either be errors in 
reporting the target species or errors in reporting the method, so that, for example, the 
vessel is actually targetting kahawai using method purse seine, but this has 
accidentally been entered as rock lobster potting. However, these vessels all appeared 
to be legitimate rock lobster fishers with many other records in the dataset, suggesting 
that the error was most likely in the target species. Therefore the records have been 
retained in the dataset. 

The checks used to identify possible errors were: 
1. Catch per month more than 4000 kg. 
2. Effort per month more than 6000 pots lifted 
3. Catch per unit effort (in a month) more than 10 kg per pot lift 
4. Effort records with no matching landing record 
5. Effort = 0 
6. Landing records duplicated 
7. Landing records with no matching effort record 
8. Effort per day more than 500 pots lifted 

Note that in the examples given below the vessel numbers are code numbers given by 
MFish to protect vessel anonymity. 

Error checking CRA 3 

There were 39 277 records in the Landings database and 38 052 records in the Effort 
dataset for CRA 3 for the period from August 1989 to the date of the extract. This 
produced 2943 records in the final matched dataset of catch and effort by vessel, 
statistical area and month. 

There were five obvious errors in the Landings database in which the landed 
weight was anomalously high. This usually appeared to be a data entry error in 



which a decimal point had been shifted, as the landed weight was often exactly 10 
or 100 times larger than the product of the number of bins and the capacity of the 
bins entered on the landing record. For example here the anomalous entry 63 12 kg 
would be replaced by 63 kg. 

Page Month Year Vessel Number Capacity Greenweight 
37877 Aug 1996 4708 3 20 64.1 
37894 Aug 1996 4708 3 20 6312 
3791 7 AW 1996 4708 3 25 80.2 
37949 Aug 1996 4708 4 20 81.2 

0 There were 22 errors in the Effort database in which the number of pots reported 
lifted on a particular day was anomalously high. This usually appeared to be a data 
entry error in which the number of pots lifted in one day was partially 
concatenated with the number of pots in the water overnight to produce a number 
that was between 5 times and 100 times the number of pots the vessel usually 
lifted on a day or had in the water overnight. For example, here the anomalous 
effort 13 0 14 pots would be replaced by 130 pots. 

Page Vessel Month Day Year Area Effort Overnight Catch 
710148 517 8 1 1994 909 130 140 60 
710149 517 8 6 1994 909 13014 0 50 
710149 517 8 6 1994 909 130 140 90 

Fifty-five records were altered because the greenweight on each record appeared 
to have been given as the total greenweight for the landing, causing a duplication 
of the catch. This could happen if a licensed fish receiver told the vessel only the 
total weight of a landing and this was written once on the form but was 
misinterpreted by the data entry person as applying to each of the records 
separately. In this example the greenweight in each record would be replaced by 
the capacity of the individual bin. 

Page 
36756 
36757 
36758 
36759 
36760 
36761 
36762 

Month 
Feb 
Feb 
Feb 
Feb 
Feb 
Feb 
Feb 

Year 
1996 
1996 
1996 
1996 
1996 
1996 
1996 

Vessel 
4707 
4707 
4707 
4707 
4707 
4707 
4707 

Number 
1 
1 
1 
1 
1 
1 
1 

Capacity Greenweight 
25.93 182.8 
25.91 182.8 
27.37 182.8 
29.57 182.8 
29.32 182.8 
26.13 182.8 
18.57 182.8 

In addition, eight records were deleted because although an such an error seemed 
likely, the true value was indeterminable. In the example below, it could be that 
the greenweight 1236.27 is actually the total from the six records, but this is not 
certain. 

0 

Page Month Year Vessel Number Capacity Greenweight 
38667 Jun 1997 531 7 20 1236.27 
38675 Jun 1997 53 1 9 20 1236.27 
38680 Jun 1997 53 1 7 20 1236.27 



38710 Jun 1997 531 9 20 1236.27 
38712 Jun 1997 531 7 20 1236.27 
38743 Jun 1997 531 9 70 1236.27 

Three records were deleted because there appeared to be records missing from the 
Landings dataset or the Effort dataset which led to anomalous values of CPUE. 
Eight records were deleted because the total effort in the month was reported as 
zero. 
One hundred and thirty-four records were deleted because the effort in the month 
could not be matched to any landing in that month by that vessel. 
Five hundred and twenty-nine records in the Landing database could not be 
matched to any effort by that vessel in that month 

Error checking CRA 4 

There were 70 673 records in the Landing dataset and 64 688 records in the effort 
dataset for CRA 4 for the period from August 1989 to the date of the extract. The 
resulting matched dataset of catch and effort for each vessel by statistical area and 
month had 5741 records. 

There were 21 obvious errors in the greenweight column of landing records, for 
example 108 150 kg instead of 108 kg on page 12 1 1465 and these were corrected. 
There were 33 obvious errors in the effort field of the effort data and these were 
corrected. 
Four records were deleted because effort or landing records appeared to be 
missing. 
Twelve records were deleted because the total effort in the month was reported as 
zero. 
There were 167 vessel/month combinations with effort data but no landing data. 
5 1 1 of the landing records did not match any effort records: 56 of these, including 
40 000 kg of landed catch in the 1996-97 and 1997-98 fishing years are from a 
single vessel for which no effort records appear in the dataset. 
24 records in the Landings dataset were deleted as they appeared to be duplicates 
of records in which the same records with two different page numbers were re- 
entered. All these records are from the same vessel and with consecutive form 
numbers: 

Page Month Year Vessel Number Capacity Greenweight 
1245038 Jul 1996 9912 13 33 417 
1317464 Jul 1996 9912 13 33 417 



Error checking CRA 5 

There were 56 873 records in the Landing dataset and 58 946 records in the effort 
dataset for CRA 5. The resulting matched dataset of catch and effort for each vessel 
by statistical area and month had 4569 records. 

There were 1 1 obvious errors in the greenweight column of landing records, for 
example 59 070 kg instead of 59 kg on page 14323 16 
There were 38 obvious errors in the effort field of the effort data. These were 
corrected from the context of what the vessel reported in other days in the same 
month. For example: 

Page 
469714 
4697 14 
4697 14 
469714 
4697 1 5 
4697 1 5 
4697 1 5 

Vessel 
898 
898 
898 
898 
898 
898 
898 

Year 
1993 
1993 
1993 
1993 
1993 
1993 
1993 

Month 
10 
10 
10 
10 
10 
10 
10 

Area 
933 
933 
933 
933 
933 
933 
933 

Effort 
120 
120 
120 

12012 
120 
120 
120 

Catch 
90 
90 
50 
80 
80 
90 
80 

Four records were deleted because there appeared to be records missing from the 
Landings dataset or the Effort dataset which led to anomalous values of CPUE. 
Six records were deleted because the total effort in the month was reported as 
zero. 
There were 153 vesseVmonth combinations with effort data but no landing data. 
1447 of the landing records did not match any effort records. 1024 landing records 
did not match any effort records in the CRA 5 dataset but did match effort records 
in the CRA 4 dataset. It seems likely that this vessel was using the wrong 
statistical area code (9 15 instead of 91 6) because of a misinterpretation of the 
statistical area map. It seems unlikely that the vessel would have incorrectly used 
the wrong quota code. The records have therefore been included in the CRA 5 
dataset. 



5 Results 

Raw CPUE estimates for CRA 1 and 2 are given in Table 1. The table gives total 
catch (kg), total effort (pots lifted), CRA CPUE(kg per potlift), number of records, 
and CPUE relative to CPUE .in 1990-9 1 analysed using an identical analysis method 
as in previous years as described by Maunder & Stan (1995). A summary of raw 
CPUE in the whole NSN substock (CRA 1 and CRA 2 combined) is given in Table 2. 
To be consistent with the table in the Working Group Report, this table covers the 1 
January to 3 1 December calendar years. 

When the NSN dataset is analysed using the Standardised CPUE analysis as described 
by Maunder & Starr (1995), the results are as summarised in Table 3. This shows the 
year effects estimated from a linear model of log(CPUE) as a function of vessel, 
statistical area, and assessment year (September to August). 

Raw CPUE estimates for CRA 6,7, and 8 are given in Table 4 andTable 5. The tables 
give total catch (kg), total effort (pots lifted), CPUE (kg per potlift), number of 
records, and CPUE relative to CPUE in 1993-94 analysed using an identical analysis 
method as in previous years (Maunder & Starr 1995). A summary of raw CPUE in the 
whole NSS substock (CRA 7 and CRA 8 combined) is given in Table 6. To be 
consistent with the table in the Working Group Report this table covers the 1 January 
to 3 1 December calendar years. 

When the NSS dataset is analysed using the Standardised CPUE analysis as described 
by Maunder & Starr (1995), the results are as summarised in Table 7. This shows the 
year effects estimated from a linear model of log(CPUE) as a function of vessel, 
statistical area and assessment year (September to August). 

Raw CPUE estimates for CRA 9 are given in Table 8. The table gives total catch (kg), 
total effort (pots lifted), cpue (kg per potlift), and the CPUE relative to CPUE in 
1993-94 analysed using an identical analysis method as in previous years (Maunder & 
Stan 1995). 

Comparisons of the raw CPUE estimates in CRA 3,4, and 5 with the estimates 
prepared as presented in previous years are given in Table 9,Table lo andTable 1 1 

respectively. The tables give total catch (kg), total effort (pots), CPUE (kg per pot), 
number of records, and CPUE relative to CPUE in 1993-94 analysed using two 
different analysis methods. The columns on the left were calculated by an identical 
analysis method as in previous years (Maunder & Stan 1995). The columns on the 
right use the analysis method described for the first time in this paper. In these tables, 
the data are tabulated relative to a 1 April to 3 1 March fishing year. 

Data for 1979-80 to 1988-89 are identical in the left and right hand columns because 
only the recent CELR dataset was re-analysed. In the period 1989-90 to 1997-98 the 
results can be different for three reasons 
1. The datasets were extracted on slightly different dates. The dataset for the 

Maunder & Starr type analysis were extracted on 1 October 1997. The dataset for 



the CRA 3, CRA 4 and CRA 5 analyses was extracted on 10 October 1997,3 
October 97 and 28 August 1997 respectively. This is likely to have a small effect 
on the 1997-98 data only. 

2. A different error checking routine was used, as described above. This can change 
the number of records used and the effort used as well as the catch column. 

3.  The origin of the catch data. The left hand column uses data from the top part of 
the CELR form while the right hand column uses data from the landing part of the 
CELR form. This difference should only change the totals in the catch column. 
The effect is most obvious in the years 1992-93 to 1995-96 in CRA 5. 

Estimates of raw CPUE in CRA 5 (See Table 11) are much smaller after the new 
analysis because the estimates of effort are relatively unchanged while the estimates of 
catch (which no longer include sub-legal animals or bemed females) have decreased. 
However when compared to a base year of 1993, the relative CPUE in 1997 is higher 
after the analysis, since 1993 was a year in which the difference between the estimated 
and landed catches was relatively great. The raw CPUE in CRA 3 (See Table 9) and 
CRA 4 (See Table 10) are relatively unchanged after the new analysis but tend to be 
higher in recent years. 

A summary of raw CPUE in the whole NSC substock (CRA 3, CRA 4, and CRA 5 
combined) is given in Table 12. To be consistent with the table in the Working Group 
Report these data are tabulated for the 1 January to 3 1 December calendar years. The 
raw CPUE in 1997 for the NSC substock as a whole is much greater relative to 1993 
after the new analysis. 

When the new dataset is analysed using the Standardised CPUE analysis as described 
by Maunder & Starr (1 999,  the results are as summarised in Table 13 and Figure 1. 
This shows the year effects estimated from a linear model of log(CPUE) as a function 
of vessel, statistical area, and assessment year (September to August). The new 
analysis has made the indices slightly higher in recent years, but lower in 1993. The 
decision rule uses a comparison of the standardised CPUE in a given year relative to 
1993 (but using 1981-82 as the mathematical base year for the linear model). This 
tends to accentuate the increase in the NSC substock index since 1993. 



Year 

Figure 1: Comparison of CPUE in NSC substock using (A) in circles the analysis method used in 
previous years (Maunder & Starr 1995) and (B) in triangles the analysis method used in this 
report. The years given are assessment years. 

6 Discussion 

Because of the history of large overestimation of catch in CRA 5, the new analysis is 
likely to be an improvement on previous methods of analysing CPUE in CRA 5 and 
the NSC substock as a whole. However, approximations made in the analysis may 
introduce problems or biases of their own. 
1. Any form of error checking may introduce errors or biases because it may remove 

or alter records which (while unusual) are actually correct while leaving other 
records in the database which are incorrect but are not outliers. Also it is possible 
that other data analysts presented with the same information would have made 
different decisions about what a "reasonable" interpretation of the error would be. 

2. Because the records were combined into monthly sums, there is an inaccuracy if 
catch for which the effort was applied in one month is landed for some reason in 
the following month. This could occur either because animals were reported 
landed on a different form dated a day or two later, in the following calendar 
month, or because animals were held in holding pots and actually landed some 
time later. The current system does not track transhipments very well and it is 
possible that animals which were reported transhipped to another vessel also 
appear as landed by that vessel; it is not possible to identify the animals inwed. 01 



3.  Because this method of analysis relies on matching data from two different form 
types, errors will be introduced if records are missing from one dataset but not 
from the other. This is apparent if the records are completely missing for a month, 
as this leads to an inability to match, but, if records are missing for only part of a 
month, then the matching will have been successful, but misleading. 
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Table 1: Raw catch, effort, CPUE, and number of records in CRA 1 and CRA 2 using the analysis method used in previous years and described by Maunder & 
Starr (1995). lndex is just the raw CPUE in each year compared to the raw CPUE in 1990-91. The years given are fishing years. Note that the last year of data may 
be incomplete 

CRA Fish yr 
1 1979-80 

CRA Fish yr 
2 1979-80 

Catch Effort CPUE Records Index 
97598 134013 0.7283 254 1.092217 

Catch Effort CPUE Records lndex 
240235 451 571 0.5320 578 1.127241 



Table 2: Raw catch, effort, CPUE and number of records in NSN substock (CRA 1 and CRA 2 
combined) using the analysis method of previous years (Maunder & Starr 1995). The years given 
are calendar years. Index is the raw CPUE in each year compared to the raw CPUE in 1990. 
Note that the last year of data may be incomplete 

Table 3: Standardised CPUE Index (base year 1989-90) and upper and lower bounds for NSN 
stock using the analysis method used in previous years (Maunder & Starr 1995) The years given 
are assessment years (September to August). Note that the last year of data may be incomplete. 

Assessment year/ Std. Lower Upper 
CPUE Bound Bound 

1979-80 1.21493 1.14210 1.28777 

CRA Year 
1 & 2 1979 

Catch Effort CPUE Records Index 
220 814 387 631 0.569649 503 0.606938 



Table 4: Raw catch, effort, and CPUE in CRA 6 using the analysis method used in previous years 
(Maunder & Starr 1995). Index is just the CPUE in each year relative to the CPUE in 1993-94. 
The years given are fishing years. Note that the last year of data may be incomplete 

CRA Fish yr 
6 1979-80 

Catch Effort CPUE Index 
383 198 171 345 2.2364 2.106688 



Table 5: Raw catch, effort, CPUE, and number of records in CRA 7 and CRA 8 using the analysis method used in previous years (Maunder & Starr 1995). Index is 
the raw CPUE in each year relative to the raw CPUE in 199S94. The years given are fishing years. Note that the last year of data may be incomplete 

Catch Effort CPUE Records Index 
189 815 188 647 1.0062 374 1.587953 

Catch 
1 334 446 

Effort 
759 078 

CPUE Records lndex 
1.7580 1 257 1.848208 
1.6108 1 518 1.693426 
1.6731 1 288 1.758970 
1.5046 1 441 1.581852 
1.2211 15441.283729 
1 .A985 1 483 1.260006 
1.3233 14371.391188 
1.1006 13921.157052 
1.2058 1 248 1.267682 
0.8871 896 0.932648 
0.8589 1 365 0.903018 
0.8389 1 146 0.881990 
0.8000 1 298 0.841016 
0.7286 1 296 0.765976 
0.9512 1 007 1 .OOOOOO 
0.91 10 982 0.957796 
0.8722 829 0.916974 
0.8002 821 0.841283 
0.4647 220 0.488529 



Table 6: Raw catch, effort, CPUE, and number of records in NSS stock (CRA 7 and CRA 8 combined) using the analysis method of previous years (Maunder & 
Starr 1995). The years given are calendar years. Index is the raw CPUE in each year relative to the raw CPUE in 1993. Note that the last year of data may be 
incomplete 

CRA Year Catch Effort CPUE Records Index 



Table 7: Standardised CPUE Index (base year 1981-82) and upper and lower bounds for NSS stock (CRA 7 and CRA 8 combined) using the analysis method 
described in Maunder & Starr (1995) The years given are assessment years (September to August). Note that the last year of data may be incomplete 

Std 
CPUE 

2.151 785 

Lower 
Bound 

2.0691 84 
1.803068 
1.493956 
1.22751 0 
1.224941 
1.324671 
1.31 9882 
1.377523 
1.230823 
0.801475 
0.90961 8 
0.977396 
0.940109 
1.000000 
l.lO72Ol 
0.971838 
0.70051 5 
0.757195 

Upper 
Bound 

2.234386 
1.951621 
1.619284 
1.330087 
1.326101 
1.43381 3 
1.430708 
1.4951 85 
1.339370 
0.877049 
0.987530 
1 .O6l764 
1.022876 
1.000000 
1.21 1569 
1.064458 
0.76951 5 
0.834515 



Table 8: Raw catch, effort and CPUE in CRA 9 using the analysis method of previous years (Maunder & Starr 1995). Index is the raw CPUE in each year relative 
to the raw CPUE in 1993. The years given are fishing years. Note that the last year of data may be incomplete 

CRA Fish yr 
9 1979-80 

Catch Effort CPUE Index 
80 464 87 654 0.9180 0.766420 



Table 9: Raw catch, effort, CPUE and number of records in CRA 3 using A) the analysis method used in previous years (Maunder & Starr 1995) and B) the 
analysis method used in this report. Index is just the raw CPUE relative to 1993-94. The years given are fishing years. Note that the last year of data may be 
incomplete 

B 

Catch Effort CPUE Records Index 

396 571 414 333 0.957131 461 1.973929 
605 349 653 189 0.926760 709 1.91 1292 
575 557 619 694 0.928776 677 1.915450 
733 899 764 401 0.960097 734 1.980044 
763 705 885 028 0.862917 770 1.779626 
708 930 939 634 0.754475 804 1.555982 
649 659 893 343 0.727223 743 1.499779 
544 972 8 18 102 0.666142 652 1.37381 1 
310 692 719 637 0.431735 670 0.890383 
242 934 541 157 0.448916 489 0.925817 
325 888 641 466 0.508036 595 1.047742 
323 396 702 965 0.460046 539 0.948770 
267 755 822 061 0.3257 12 626 0.671728 
194 074 690 53 1 0.281050 600 0.579621 
182 825 377 047 0.484887 265 1.000000 
163 929 175 326 0.934998 144 1.928282 
160 381 117 184 1.368625 119 2.822568 
200 174 103 627 1.93 1677 110 3.983771 
169 457 73 370 2.309623 73 4.763224 

CRA Fish yr 
3 1979-80 

Catch Effort CPUE Records Index 

396571 414333 0.957131 461 1.997632 



Table 10:Raw catch, effort, CPUE and number of records in CRA 4 A) the analysis method used in previous years (Maunder & Starr 1995) and B) the analysis 
method used in this report. Index is just the raw CPUE relative to the CPUE in 1993-94. The years given are fishing years. Note that the last year of data may be 
incomplete 

B 

Catch Effort CPUE Records Index 
375 794 423 161 0.888063 562 1.521734 
604 968 73 1 137 0.827434 836 1.417843 
613 547 741 598 0.827331 781 1.417667 
853 069 932 192 0.915 122 884 1.568100 
940 390 1 039 261 0.904865 903 1.550524 
863 269 1 116 278 0.773346 864 1.325161 
847 950 1 166 428 0.726963 871 1.245682 
918 020 1 092 010 0.840670 858 1.440524 
820 571 1 121 759 0.73 1504 816 1.253462 
689 179 1115821 0.617643 770 1.058358 
664 865 1 105 234 0.601544 819 1.030799 
532 716 1 036 340 0.5 14022 770 0.880822 
543 455 1 053 176 0.515995 853 0.884214 
498 673 941 323 0.529744 861 0.907762 
494 045 846 567 0.583569 770 1.000000 
492 012 693 099 0.709838 661 1.216396 
488 944 557 758 0.876452 547 1.502131 
483 065 457 619 1 .0553 17 422 1.808826 
371 442 293 677 1.264556 244 2.167281 

A 

CRA Fish yr 
4 1979-80 

Catch Effort CPUE Records Index 
375 794 423 161 0.888063 562 1.552497 

731 137 0.827434 836 1.446506 
741 598 0.827331 781 1.446326 



Table 11: Raw catch, effort, CPUE and number of records in CRA 5 using A) the analysis method used in previous years (Maunder & Starr 1995) and B) the 
analysis method used in this report. Index is just the raw CPUE relative to 1993-94. The years given are fishing years. Note that the last year of data may be 
incomplete 

B 
Catch Effort CPUE Records Index 

303 549 397 506 0.763633 645 1.952171 
504 103 559 546 0.900914 773 2.3031 19 
476 019 601 780 0.791019 736 2.022180 
625 3 14 744 533 0.839874 836 2.147075 
598 968 801 416 0.747387 832 1.910638 
721 865 948 938 0.760708 814 1.944693 
724 820 1 065 620 0.680187 823 1.738846 
606 683 967 490 0.627069 766 1.603054 
438 5 13 928 049 0.4725 10 753 1.207937 
304 300 775 625 0.392329 634 1.002959 
252 118 580 753 0.4341 12 574 1.109802 
303304 711557 0.426237 629 1.089686 
283 951 795 375 0.356983 723 0.912651 
262 661 750 552 0.349944 677 0.894639 
3 1 1 593 796 563 0.391 158 593 1.000000 
289 718 684 258 0.423390 520 1.082404 
311438 600162 0.518742 475 1.326586 
303 715 523 235 0.580196 408 1.483892 
129 306 156 956 0.823664 92 2.106077 

CRA Fish yr 
5 1979-80 
5 1980-81 
5 1981-82 
5 1982-83 
5 1983-84 
5 1984-85 
5 1985-86 
5 1986-87 
5 1987-88 
5 1988-89 
5 1989-90 
5 1990-91 
5 1991-92 
5 1992-93 
5 1993-94 
5 1994-95 
5 1995-96 
5 1996-97 
5 1997-98 

Catch Effort CPUE Records Index 

303 549 397 506 0.763633 645 0.842829 
504 103 559 546 0.900914 773 0.994347 
476019 601780 0.791019 736 0.873055 
625 314 744 533 0.839874 836 0.926976 
598 968 801 416 0.747387 832 0.824898 
721 865 948 938 0.760708 814 0.839600 
724 820 1 065 620 0.680187 823 0.750728 
606 683 967 490 0.627069 766 0.692102 
438 513 928 049 0.472510 753 0.521514 
304 300 775 625 0.392329 634 0.433017 
254 982 582 002 0.438112 584 0.483548 
315804 698389 0.452189 636 0.499085 
410 543 774 613 0.529998 738 0.584963 
541 719 720 500 0.751 865 681 0.829841 
682 699 753 501 0.906036 599 1.000000 
663 875 661 436 1.003688 519 1.107779 
613 918 580 849 1.056932 489 1.166545 
492 774 492 882 0.999781 408 1.103468 
233 777 204 623 1.142477 155 1.260962 



Table 12: Raw catch, effort, CPUE and number of records in NSC stock (CRA 3, CRA 4 and CRA 5 combined) using A) the analysis method used in previous years 
(Maunder & Starr 1995) and B) the analysis method used in this report. Index is just the raw CPUE relative to 1993. The years given are calendar years. Note that 
the last year of data may be incomplete. Note that the last year of data may be incomplete 

A B 

CRA Year 

3,4,5 1979 

Catch Effort CPUE Records Index Catch Effort CPUE Records Index 

792 784 882 434 0.898406 1 066 1.370630 792 784 882 434 0.898406 1 066 1.909926 



Table 13 Standardised CPUE Indices (base year 1981-82) and upper and lower bounds for NSC 
stock using A) the analysis method used in previous years (Maunder & Starr 1995) and B) the 
analysis method used in this report. The years given are assessment years. Note that the last year 
of data may be incomplete. 

Assessment 
Yea'. 

1979-80 
1980-81 
1981-82 
1982-83 
1983-84 
1984-85 
1985-86 
1986-87 
1987-88 
1988-89 
1989-90 
1 990-9 1 
1991-92 
1992-93 
1993-94 
1994-95 
1995-96 
1996-97 

Std. 
Index 

0.894632 
0.9 17336 
1.000000 
0.981 138 
0.866535 
0.78041 1 
0.740978 
0.658185 
0.55 1786 
0.504294 
0.530850 
0.479066 
0.438794 
0.49 1739 
0.710297 
0.822692 
0.896803 
1.299285 

Lower 
bound 

0.873626 
0.8954 13 
1.000000 
0.958273 
0.846429 
0.762 122 
0.723435 
0.64255 1 
0.5383 19 
0.49 1645 
0.5 17925 
0.46745 1 
0.4283 18 
0.479903 
0.691399 
0.799564 
0.870809 
1.256446 

A 

Upper 
bound 

0.915637 
0.939259 
1 .oooooo 
1.004002 
0.886641 
0.798701 
0.758521 
0.6738 19 
0.565252 
0.5 16943 
0.543775 
0.49068 1 
0.449270 
0.503575 
0.729194 
0.8458 19 
0.922798 
1.342 124 

Std. 
index 

0.898164 
0.915896 
1.000000 
0.980294 
0.864 I87 
0.778 I48 
0.740207 
0.655634 
0.550393 
0.502714 
0.534595 
0.486402 
0.416719 
0.45 1349 
0.62 1528 
0.726347 
1.037903 
1.3478 17 

Lower 
bound 

0.880697 
0.897766 
1.000000 
0.961372 
0.847578 
0.763043 
0.725691 
0.642735 
0.539268 
0.492258 
0.523691 
0.476580 
0.408425 
0.442300 
0.607727 
0.709226 
1 .O 12627 
1.309352 

B 
Upper 
bound 

0.91 563 1 
0.934026 
1.000000 
0.9992 16 
0.880795 
0.793253 
0.754722 
0.668533 
0.561519 
0.513171 
0.545499 
0.496225 
0.4250 13 
0.460398 
0.635329 
0.743469 
1.063 178 
1.38628 1 



- - - - - . . . -. - - - - 
: ~ ~ ~ ~ t  day of trip [ Last day o ~ a r ~ i ~ i n ~ d a t e  .. -. - . - . . . . . .  - - .. Vessel name Vessel registration number Point of landing 

, of other vessel (if pair fish in^) 

CatchIEffort Data 

7 Method 
Code 

Position 
-at .. -. ,, Stat 
-or~a Area 

I Day and 
I Month 
i 

For each change of day, method or Stat area, enter estimated greenweight catch by species in order of 

C D Ja:.get_$~ies.. _.Species code.. --Sqecies code Species code . Species c g e  Species code 
Total (kg) Weight (kg) wTght(kg)-. W e  Weight (kg) Weight (kg) 

Time 
hours mlns 

1 

A 
Catch Landing Di 

T 
ata 

Fishstock 
! Spec~es 1 Area) 

Landed 
state 

( 

Number Content 
Weight 


