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Introduction

The Canadian offshore scallop fishery is considered to be the main source of Canadian yellowtail flounder discards/bycatch on Georges Bank.  A monitoring program of the Canadian offshore scallop fishery using at-sea observers was conducted in 2001 and 2002 to gather data on bycatches, and since August 2004, there has been an attempt to have routine monthly observer coverage on Canadian vessels.  Recently, a request was made by the Canadian scallop industry to examine the trends in bycatch rates from observed trips for synchrony with trends in population abundance.  Specifically:

“Taking spatial and seasonal patterns into account to the extent possible, evaluate the relationship between the observed bycatch rate of yellowtail flounder in the Canadian Georges Bank scallop fishery and the annual biomass trends from the yellowtail flounder assessment.  Interpret similarities and/or differences.”
This paper provides a comparison of the standardized bycatch rates of yellowtail flounder with trends in population biomass for recent years in which observer coverage was conducted.

Data and Methods

Yellowtail flounder bycatch (kgs) and scallop fishing effort data (hours fished) was available for 8 observed trips in 2001, 3 in 2002, 5 in 2004, 10 in 2005 and 11 in 2006 (n=37; Table 1).  There was no observer coverage in 2003, and since August 2004 there has been an attempt to have at least one deployment per month, although the actual monthly pattern is variable.  Observed yellowtail flounder discard estimates were prorated to total discards/trip using the ratio of total number of dredges to observed number of dredges recorded for the trip as described in Van Eeckhaute et al (2005).  Trip effort data was obtained from fishery statistics.

A multiplicative model (Gavaris 1980) with main effects of year (2001, 2002, 2004-2006), and quarter (Q1: Jan-Mar; Q2: Apr-June; Q3: July-Sept; Q4: Oct-Dec) was solved using standard linear regression techniques after ln transformation of nominal CPUE (kg/hr) data:

ln(CPUEij) = (  +  Yeari  +  Quarterj  + eij    

There was insufficient information from the observed trips to create a separate main effect for area fished (i.e. 5Zj, 5Zm), so only year and quarter were included in the analysis.  The standardized bycatch CPUE series for age 2+ (kg/hr) was calculated by multiplying the standardized CPUE by the proportion of age 2+ discard biomass determined from discard numbers at age and discard weight at age.  The age 2+ CPUE was compared graphically with the age 2+ population biomass for 2000-2006 estimated from the Major Change VPA formulation used in the 2006 analytical assessment (Legault et al 2006).  The DFO survey biomass index (ages 1+) for the Canadian portion of Georges Bank (strata 5Z1/5Z2) was also included for compassion with standardized CPUE trends.

Results and Discussion

Analysis of variance results for the yellowtail flounder bycatch data indicated that the overall regression and individual main effects were significant (P < 0.5) and that the model explained 71% (multiple r2) of the variability in the data (Table 2). The standardized CPUE for age 2+ showed a sharp increase from 2001-2002, however, there were only 3 observations for 2002 and temporal coverage for observed trips in both years was incomplete (Fig. 1).  For 2005 and 2006 observer coverage was better, although only the last half of 2004 was sampled.  Age 2+ catch rates showed a gradual increasing trend from 2004-2006.  

The age 2+ bycatch rates do not exhibit the same trends as age 2+ population biomass from the assessment or the DFO survey biomass index for strata 5Z1/5Z2 (Fig. 1).  This is most notable for the period from 2004-2006 when the population biomass and survey index showed a strong decline while the age 2+ bycatch series showed a gradual increase.  The differences in trends are difficult to interpret, especially since the catch rate time series is very short.  Bycatch rates may not reflect trends in population abundance since the scallop fishery is concentrated geographically in 5Zj with considerable effort occurring during the second quarter, the time of peak spawning (May-June) of yellowtail flounder on Georges Bank (O’Brien et al 1993).  Because the fish are gravid at this time of year, their catchability in scallop gear may be higher, particularly during Quarter 2 (DFO 2007). 
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Table 1.  Yellowtail flounder bycatch (kg) and scallop fishing effort (hrs) for individual observed Georges Bank scallop trips used for catch rate analysis. 
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Year

Month

Qtr

bycatch (kg)

effort (hrs)

2001

5

2

1414

33

2001

6

2

2196

124

2001

7

3

2435

125

2001

8

3

2469

108

2001

8

3

678

68

2001

9

3

1111

47

2001

11

4

7

16

2001

12

4

58

33

2002

2

1

300

43

2002

3

1

943

39

2002

4

2

6092

120

2004

8

3

2797

265

2004

9

3

581

126

2004

10

4

125

88.8

2004

11

4

675

334

2004

12

4

410

229.2

2005

1

1

525

80.4

2005

2

1

679

169

2005

3

1

1018

243.6

2005

5

3

2203

188.4

2005

7

3

13443

461

2005

8

3

386

228

2005

9

4

713

199.2

2005

10

4

151

65

2005

11

4

119

224

2005

12

4

527

146

2006

2

1

71

32.4

2006

3

1

968

144

2006

4

2

2346

147

2006

5

2

2660

96

2006

6

2

23460

287

2006

8

3

3972

331

2006

8

3

627

194

2006

10

4

551

222

2006

11

4

1193

230

2006

12

4

209

197

2006

12

4

625

359


Table 2.  ANOVA results from a multiplicative model with main effects for year (2001, 2002, 2004-2006) and quarter for the yellowtail flounder bycatch from the Georges Bank scallop fishery.
REGRESSION OF MULTIPLICATIVE MODEL

MULTIPLE R.............     0.841

MULTIPLE R SQUARED.....     0.707

ANALYSIS OF VARIANCE

     SOURCE OF               SUMS OF        MEAN

     VARIATION        DF     SQUARES       SQUARES         F-VALUE

     ---------        --     -------       -------         -------

      INTERCEPT        1    1.189E2       1.189E2

      REGRESSION       7    4.232E1       6.045E0            9.989

      Year             4    1.945E0       4.862E¯1           0.803

      Qtr              3    3.213E1       1.071E1           17.695

      RESIDUALS       29    1.755E1       6.052E¯1

          TOTAL       37    1.788E2

PREDICTED CATCH RATE

                 LN TRANSFORM       RETRANSFORMED

      YEAR      MEAN      S.E.      MEAN      S.E.     CATCH    EFFORT

      ----      ----      ----      ----      ----     -----    ------

      2001    3.4345    0.1627    38.992    15.348    815000     20902

      2002    4.2102    0.2982    78.964    40.681    493000      6243

      2004    3.1524    0.2723    27.787    13.769    339000     12200

      2005    3.3193    0.2000    34.086    14.736    255000      7481

      2006    3.3251    0.1295    35.557    12.589    565000     15890

RESIDUALS

       1.50+

R          | *       *    *

E          | *        *

S          | *    *   *   *

I          | *      **    *

D     ¯0.25+  *   *   *       *

U          | *    * * *   *

A          |

L          | *       *

S          |  *      *

      ¯2.00+

           /+---------+---------+

         0.25      2.50      4.75

[image: image2.emf]0

2000

4000

6000

8000

10000

12000

14000

16000

1999 2000 2001 2002 2003 2004 2005 2006 2007

Age 2+ biomass (mt)  .

0

10

20

30

40

50

60

70

80

90

100

Standardized CPUE (kg/hr) or Survey       

Biomass (kg/tow)  

Age 2+ Biomass (VPA)

Age 2+ CPUE (kg/hr)

DFO Survey (5Z1/5Z2)


Figure 1.    Standardized CPUE (kg/hr) for age 2+ yellowtail flounder bycatch from the Georges Bank scallop fishery compared with VPA age 2+ population biomass from the assessment and the DFO survey index ( age 1+ kg/tow) for strata 5Z1/5Z2. 
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