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Introduction 

Multispec es comparative fishing trials were carried out in 1995 and 1996 for the purpose of deriving 
conversion factors between an Engel 145 survey trawl and a recently adopted Campelen 1800 shrimp trawl by the 
Science Branch of the Department of Fisheries and Oceans (DFO) Newfoundland region. The Engel survey gear with 
bobbin footgear had been the standard survey gear since on the FRV Gadus Atlantica from 1977-1994 primarily in 
Div. 2J3K and on the CCGS Wilfred Templeman from 1982 to 1995 primarily in Div. 3LNOP. The trials were 
necessary to provide a means to maintain continuity with the older data time series. 

There was also a change in vessel in the Div. 2J3K series with the change in survey gear to the Campelen 
1800 with rockhopper footgear. Two sets of trials were conducted, one between the Wilfred Templeman using the new 
survey gear and its sister ship CCGS Alfred Needier using the previous survey gear and the second between the CCGS 
Tcicost (new vessel, new survey gear) and the Gadus Atlantica (previous vessel, previous survey gear. Details of the 
fishing trials for both sets of trials and a fin -mutation of the experimental desip and the length based data modelling 
are outlined in Warren (1996 and 1997). Six target species were investigated (including redfish) because of their 
commercial significance and management requirements. 

The purpose of this paper is to illustrate the results of the conversion factors and the impact on length 
distribution as well as trends in stock size using the newly converted data time series. The method of applying the 
conversion factors was similar to Stansbury (1997). 

Materials and Methods 

For the applicable surveys in Div. 3LN between 1978 and 1995, redfish length frequencies for each fishing set were 
first adjusted to a standardized for distance the net was towed and were then converted from Engel trawl catches to 
Campelen 1800 trawl catch equivalents. Conversion factors as presented in Warren et al. (1996 and 1997) for redfish 
were applied using weighted least squares as follows: 

For the Wilfred Templeman conversion from Engel to Campelen a segmented model was used 
Warren (1997): 

The converted numbers at length yx = 12.„*nx  

where R = ratio of Campelen numbers caught to Engels number caught at length X (in 1 cm length classes) 
n = number at length in the Engels fishing set 
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where 	 For X=X(0)=28, R=0.767082 
For X<X(0) the Model used was : log R=a +b {X - X0Olog( X 
For X>X(0) the Model used was: log R=a +bX(0) - log(X0) / 

where a = 27.898086, b = 0.431279 

Ratios for X<14 were fixed at X=14 because it was considered that the model was estimating beyond the range of the 
data. 

For the Gadus Atlantica conversion from Engel to Campelen Warren (1996): 

The converted numbers at length y x = Rx*nx  

where R = ratio of Campelen numbers caught to Engels number caught at length X (in 1 cm length classes) 
n = number at length in the Engels fishing set 

where 

Model used: log R= 6.7580137 + 0.006839 * X - 1.927210 log (X) 

Ratios for X<10 were fixed at X=-10 because it was again considered that the model was estimating beyond the range 
of the data. 

Weights were applied in the modeling as the number of fishing sets used to estimate the ratio for a given length claSs. 

After the length frequencies were converted to a Campelen trawl catch equivalent with the appropriate model, a 
sampling ratio was applied if necessary to each length group and then summed to provide total numbers of redfish 
caught per standard Campelen set (0.8 nautical mile tow distance in 15 minutes with a wing spread of 16.84 m). 
These numbers were used to calculate a set weight using the following standard length-weight relationship: 

WT (males) = 0.01659 Forklen 2954' 
WT (females) = 0.013272 Forklength3°" °  

This dataset was then used to generate mean number and weight (kg) per set by stratum and year for converted data. 
For comparative and information purposes the previous Engel data are presented here in Tables 1-2 for Div. 3L and 
Tables 3-4 for Div. 3N. The Campelen equivalent data are listed in Tables 5-6 for Div. 3L and Tables 7-8 for Div. 3N. 
No adjustments have been made for differences in revisions to the stratum areas, however, changes arc only minimal 
for this management area. 

Results and Discussion 

In general the conversion factors derived for each comparative fishing trial reflect the increased catchability for 
smaller redfish (..0 20 cm). For the Teleost/Gadus trials, the model estimated a ratio of fish caught by the Campelen to 
the Engel at about 1.0 for 38 cm fish and increased gradually to about 2 as the length approached 25 cm. This covers 
most of the range of fish lengths which comprise a good deal of the catches in various surveys in Div. 3LN by the 
Gadus Atlantica. Ratios increased rapidly for fish length less than 25 cm, and the ratio at lengths less than 10 were 
fixed because there were few data for the smaller fish. 

For the Wilfred Templeman/Alfred Needier trials, the segmented model estimated a ratio of fish caught by 
the Campelen to the Engel at about 1.0 for 23 cm fish and increased gradUally to about a ratio of 7 as the length 
approached 14 cm. The model estimates of ratios increase rapidly for length less than 14 cm in which there were very 
few data. For lengths >23 cm the ratios decrease to about 0.77 for fish at length 50 cm. The ratio was fixed at X=14 
for lengths less than 14 cm because of the lack of data fitted in this region. 

For illustration, a comparison of the stratified mean number and weight per tow between the converted and 
unconverted data sets in Div. 3L and Div. 3N is presented in Fig. 1. In most years in the early period of each survey 
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time series the Campelen estimates are higher. Overall trend in was the same except that the relative values estimated 
for the Campelen trawl are higher. This is also seen in a comparison of stratified mean number per tow at length for a 
few illustrative years in the surveys (Fig. 2). The catching efficiency of the Campelen for smaller fish (<20 cm) is 
demonstrated by these plots. Differences between the results of Gadus/Teleost fishing trials and the Wilfred 
Templeman/Alfred Needier are also evident. The Campelen estimates at length are always as high or higher than its 
Engel counterpart for Gadus surveys but in some years Campelen estimates are lower at some lengths than the Engel 
for surveys when it was a Wilfred Templeman survey. 

The Campelen equivalent conversions did not distort any trends in the historic series for Div. 3LN redfish but 
suggest, for Div. 3L, that the rate of decline from the early to mid-1980's was even greater in terms of number per 
tow than weight per tow. This is a reflection of the increased catchability of the Campelen for size groups less than 20 
cm coupled with the fact that the Gadus conducted the surveys in question in the 1978-1981 period and the derived 
conversion ratios with the Gadus Atlantica Engels were greater than 1 over a larger size range than with the Wilfred 
Templeman Engels. 

Adopting the Campelen has technically enabled a sampling tool that will detect recruitment to the stock at an 
earlier stage than before, not only for redfish but other species as well. 
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Fig 1. Comparison of survey indices of relative abundance for redfish with the Engels data (squares) 
and its Campelen equivalent (open circles) based on comparative fishing trials. 
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Fig.2. Length distributions from stratified-random research surveys to Div. 3L (left panels) 
and Div. 3N (right panels) during various years. Plotted are mean number per standard tow. 
The bar frequency represents the Engels data and the line represents a conversion into 
Campelen equivalent units based on a comparative fishing trial (see text) 
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