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Results

Seven experiments were conducted in total, details on each experiment
are given in table I.

Table 1. Details on seven conducted experiments

Time Countrv  Twine Size Hanging Ratio No of Sets
Sep. 1997 DK 1.5%4 50% 14
Sep. 1997 DK 1.5%6 50% 14
Sep-Oct. 1997 S 1.5%4 50% 17
April 1998 DK 1.5%4 50% 14
April 1998 DK 1.5*6 50% 14
April-May 1998 S 1.5%4 50% 15
Aoril-Mav 1998 S 1.5*4 40% 15

All experiments were initially analysed separately. Catch length
frequency plots by mesh size (fig. 1) for the experiments and plots for the
total catch by year and experiment (fig. 2) show similar patterns between
experiments within country and year, but different structures between years
and between countries. The dynamics and exploitation ofthe stocks naturally
explain the differences between the two trial periods. The difference between
the Danish and Swedish catches indicates that the two countries conducted
their trials on different populations of cod. All sets within each experiment
were fitted individually to obtain selectivity curves by sets. Each fit was
assessed by examination of the deviance statistic and the residual patterns.
Sets that gave poor or meaningless fits, were not included in the subsequent
analysis. Only 1-3 sets had to be rejected from each of the 7 experiments.
Inspection of the catch tables for those sets that were rejected showed they
had low catches and thus carried relatively little information. Table II lists
the (REML-) mean primary modes on a transformed length scale and 95%
confidence intervals estimated from the individual trials. This and similar
information for the other parameters are depicted in figure 3 and gives a first
assessment of potential significant differences in selectivity between the
experimental units (countries, periods and gear parameters).
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Table Il. Primary modes and 95% confidence intervals ofthe seven trials.

Experiment Primary  95% Conf. Interval
Countrv Twine Size Hanging Ratio mode Lo Hi
DK 1.5*4 50% 4.457 4.429 4.486
DK 1.5%6 50% 4.361 4.330 4.392
S 1.5%4 50% 4.475 4.448 4.503
DK 1.5%4 50% 4.351 4311 4.391
DK 1.5%6 50% 4.337 4.299 4.376
S 1.5%4 50% 4.470 4.440 4.499
S 1.5%4 40% 4.525 4.478 4571 |

Next, a preliminary assessment was made of the influence of the gear
parameters on the individual selectivity parameters, by an indirect analysis
for each experiment. The purpose of this was to reduce the dimension of the
model, before data were analysed in the direct approach (See the “materials
and methods” section above for further details)

The catch from a particular set depends partly on the net features (the
selectivity and the efficiency) and partly on the availability of fish at the
particular time and location of the set. Due to these confounding, inference
about the relative efficiency between two gear specifications can only be
drawn from sets where the nets have been fished simultaneously onthe same
fishing grounds. Effectively this means that we cannot compare the efficiency
between the Swedish and the Danish experiments. Likewise comparison of
the relative efficiency between the Danish 1997 and 1998 experiments can
only be done by a direct comparison of the estimated efficiency parameters.

Theresults from comparisons between relevant experiments by year are
listed in the following sections. In addition to modelling within each
experiment acomparison is made between Swedish and Danish experiments
with standard nets (50% hanging ratio and twine thickness 1.5*4) for each
of the two trial periods. The “country”-effect is nested within year. This has
been dealt with in an ad-hoc manner, as the theory for this is not elaborated.

Finally the results from an overall-analysis including all experiments
are given in the last section. The results from this analysis should however



be regarded with some caution, because not all combinations of all factors
has been tested (Twine thickness 1.5*6 have only been tested in combination
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with HR 50%).

Figure 1. Lengthfrequencies oftotal catch by mesh sizefor each ofthe seven

trials.
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Total Catch -1997

No. Of Fish

Length

Total Catch -1998

S - HR 50%
S - HR 40%
DK-Twine 1.5*4
DK-Twine 1.5*6

No. Of Fish

Length

Figure 2. Lengthfrequencies oftotal catch in all nets by experimentfor both
trial periods.
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Figure 3 Confidence intervalsforallparameters andall trials. Trials listed
from left to right: DK4 97.DK6 97, S50 97.DK4 98, DK6 98, S50 98
S40 98.

1997 Experiments

Itis ofinterest to compare the Danish experiments with twine thickness
1.5*4 with the Swedish experiments with 50% hanging ratio as well as
analyses for the individual experiments. The net specifications for these two
experiments were virtually identical and consistent with the standard nets
used in the commercial fishery in the Baltic Sea.

Results from the separate analyses of the individual experiments in the
first trials period are given in tables 1-9.

Danish experiments with twine thicknesses 1.5*4 and 1.5*6

The data obtained from the Danish 1997 trials, where two different
twine thicknesses were tested, were compared in a Laird-Ware analysis,
after the initial fitting of selectivity curves by individual sets and level of
twine thickness. For each of the five parameters defining the selectivity
curves, the difference between the two types of gear was modelled by an
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offset. The model was reduced in a number of steps until all parameters (and
offsets) showed significance. From the indirect analysis, only differences in
the location ofthe primary mode and height of the secondary mode could be

detected. This comprised the indirect analysis.

This model plus an additional efficiency parameter was next estimated
inthe directapproach. The selectivity parameters stayed almost unchanged.
The efficiency of the twine 1.5*6 was estimated to be 70.5% relative to the
1.5*4 net. The location of the primary mode on a transformed length scale
were estimated to be 4.46 and 4.37 for the 1.5*4 and the 1.5*%6 nets
respectively. Because the selectivity curve is so steep the change inretention
rates for a given fish length can be very large. For fish at transformed length
of 4.1 for example, the retention rate changes from 43% to 64%. There is,
however, little change (only about 1 cm.) in the fish length for a given
retention rate.

The results from the estimation of this model were very similar to the
results fromthe indirectanalysis. Selectivity curves from individual sets and
for the mean curves are plotted in figure 4. Estimates and covariance

matrices are found in tables 10-12.

Swedish experiments
The only hanging ratio that was tested in a sufficient number of mesh

sizes was (the standard) 50%. The Swedish nets with hanging ratios other
than 50% did not provide sufficient information for making valid inference

and comparisons.

The location of the primary mode for the 50% hung net was estimated
to be 4.48. Selectivity curves estimated from individual sets and the mean

selectivity curve are plotted in figure 5.
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DK - 1997 - Twine size 1.5*4

Length/Mesh size

DK - 1997 - Twine size 1.5*6

Length/Mesh size

Figure 4. Selectivity curves from the Danish 1997 experiments. Curves
estimatedfrom individual sets (dashed lines) and the mean selectivity curve
(solid line).

165



166

Medd. Havsfiskelab. Lysekil, No. 329

S - 1997 - Hanging Ratio 50%

Length/Mesh size

Figure 5. Selectivity curves from the Swedish 1997 experiment. Curves
estimatedfrom individual sets (dashed lines) and the mean selectivity curve
(solid line).

1998 Experiments

Results from the separate analyses of the individual experiments are
given in tables 13-24. For the 1998 trials three comparison are of interest,
namely comparisons of the Danish 1.5*4 and 1.5*6 experiments, the
Swedish 40% hanging ratio and the 50% hanging ratio experiments and a
comparison of the Danish and Swedish experiments with the standard nets.

Danish experiments with twine thicknesses 1.5*4 and 1.5*6

The indirect analysis indicated potential differences in three of the
parameters: Location, spread and height of the second mode. The direct
analysis revealed, however, difference in the spread of the second mode
only. Again, the difference in selectivity was negligible for practical purposes.

The common primary mode for the two twine thicknesses was estimated
tobe4.35. Thisisalittle lower thanthat estimated from the 1997 experiments,
particularly for the 1.5*4 net.
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Therelative efficiency between the two was also estimated to be slightly
lower (q=0,6412, table 25) for the 1998 experiments compared to the 1997
experiments (q=0,7054, table 10). See figure 6 for plots of the selectivity
curves. Tables 26-27 give the between-set variation and estimated covariance
of the parameters estimates respectively.

DK - 1998 - Twine size 1.5%4

Length/Mesh size

DK - 1998-Twine size 1.5*6

Length/Mesh size
Figure 6. Selectivity curves from the Danish 1998 experiment. Curves
estimatedfrom individual sets (dashed lines) and the mean selectivity curve
(solid line).
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Swedish experiments with 50% and 40% hanging ratios

In the indirect analysis, the only detectable difference was in the spread
of the second mode where the spread of the second mode for the 50% hung
nets was about 24% wider than that ofthe 40% hung nets. The direct analysis
reduced the difference to about 13%, but shifted the location of the second
mode to the right. No difference in efficiency could be detected between the
two hanging ratios. A new run with equal efficiencies estimated a common
primary mode of4.50 and the spread of the primary mode to be 0.259 (table
28). The primary mode is slightly higher than the primary mode estimated
from the Danish 1998 trials, whereas the spread is a little smaller. The
selectivity curves (individual and mean) are plotted in figure 7. Estimates of
covariance between sets and for the parameter estimates are given in table
29 and table 30 respectively.

Mean curves for each experiment are plotted by country and trials
period in figure 8. These plots compare the variation in selectivity over the
gear parameters within each experimental unit given by country and trials
period.

Comparison ofthe Danish and the Swedish experiments with standard
nets

The Danish 1997 experiments with the 1.5*4 twine thickness were
compared to the Swedish 1997 experiments with the 50% hanging ratio. The
gears used in these experiments had virtually identical specifications and
differed only by their experimental entity.

The only difference that could be detected in the Laird-Ware analysis
was in the location of the second mode. In practice the difference in
selectivity is negligible, as can be seen from the plots ofthe selectivity curves
(fig. 9). This is partly due to the high value ofthe spread ofthe second mode,
giving a very flat and wide second mode. The small variances of the
parameters allow for the detection of very small differences. The estimates
of the heights of the second mode have relatively high variances and the
apparent difference between them is insignificant.

From this analysis the primary mode was estimated to be 4.47, which is
consistent with the separate analyses reported above.
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S - 1998 - Hanging Ratio 50%

Length/Mesh size

S - 1998 - Hanging Ratio 40%

Length/Mesh size

Figure 7. Selectivity curves from the Swedish 1998 experiment. Curves
estimatedfrom individual sets (dashed lines) and the mean selectivity curve

(solid line).
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Mean (REML) Curves
DK - 1997 S- 1997

DK-1998 S- 1998

Figure 8. Mean selectivity curvesfor each ofthefour trials.

The difference in selectivity between the Danish and Swedish standard
nets changed from 1997 to 1998. The Laird-Ware analysis estimated a
difference in location of the primary mode of 0.126 between the Danish and
the Swedish trials in 1998. This is in good agreement with the estimates
found in the independent direct estimations above. Furthermore the analysis
revealed a difference in the spread of the second mode, which also agrees
with the former indirect analyses. There are no obvious reasons for the
different patterns of comparison between the two trials periods and the
variation between the two trials periods are properly deemed to be a random
seasonal-country interaction effect. The differences are however again too
small to be of any practical importance and should not be the cause of any
deep concern.

Comparison ofthe two trials periods

In figure 10 the estimated mean selectivity curves for the standard nets
for the two trials periods are compared by country. The Danish 1998 curve
is shifted to the right compared to the 1997 curve, whereas the Swedish curve
is unchanged. The difference in the heights of the second modes is
insignificant.
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Standard Nets -1997

Relative retention

Length/Mesh size

Standard Nets -1998

Length/Mesh size

Figure 9. Comparison ofDanish and Swedish mean selectivity curves
the standard nets.
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Standard Nets - DK

Length/Mesh size

Standard Nets - S

Relative retention

Length/Mesh size

Figure 10. Comparison 0f1997 and 1998 mean selectivity curves.
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Overall Model

The result of this analysis showed revealed significantimpacts oftwine
on the location of the primary mode and spread of the second mode and an
impact of hanging ratio on the location ofthe primary mode. Estimates ofthe
individual parameters and the estimated covariances of these are listed in
table 31 and 32 respectively. Estimates of primary modes for the four
combinations of gear parameters are presented in table IlI.

Table I11. Estimates ofprimary modes of the four combinations of gear
parameters.

Twine HR Country «i

1.5*%4 50% DK+S 4.454
1.5%4 40% S 4515
1.5%6 50% DK 4.349
1.5*6 40% 4.410

The bottom line is greyed out because this estimate does not correspond
to an actual experiment, but is simply extrapolated from the fitted model.

The variance components for the primary mode indicate that the
between-set variation was of the same magnitude as the random variation
between the two trial periods, whereas the random variation between the two
countries was twice ashigh. The pattern was different for the other selectivity
parameters (see tables 33-35).

For simplicity the model was fitted with an assumption of the same
between-set variation within each of the four trials as well as equal variance
between countries within each period.

Relative Population Structure

Relative population structures were derived from the observed catches.
These were based on the total catches and the mean curves fitted by the Laird-
Ware model. As mentioned above the catch structures showed a profound
difference between the Danish and the Swedish trials for both trial periods,
whereas the selectivity curves were effectively the same (for the same twine
and hanging ratio). This is reflected in the different population structures.
See figure 11.
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DK - 1997 S -1997

Figure 11. Relativepopulation structures derivedfrom catch data and mean
selectivity curves.

Conclusion

The data collected in the project have been analysed by a number of
differentapproaches. Initial analyses of individual sets constituted the basis
for the entire analysis. Subsequent analyses were directed to

+ answering the questions of interest
+ building models that reflected all relevant physical aspects of the
experiments.

The objectives of this study included

+ estimation ofthe selectivity parameters for anumber ofdifferent gears
+ comparison of these parameter estimates

+ estimation of the relative fishing power of different gears

» comparison between seasons (or trials periods)
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The analyses described here have addressed these questions by building
and estimating appropriate models. These models have been derived by
using common statistical assumptions (e.g. fish arrive at a gear according to
aPoisson process) and using well accepted axioms (e.g. Baranov’s principle
ofgeometrical similarity) and constraints imposed by the actual experimental
conditions (e.g. nets of the two different twine thickness were fished on the
same population).

Itappears thatthe selectivity is very robustto changes in gear parameters.
It also appears relatively unchanged between the two seasons that were
investigated. One ofthe objectives of the project was to assess the influence
of changes in gear parameters on the efficiency of the nets. The conclusion
here is that, at fixed mesh sizes, the efficiency is reduced by ca. one third
when going from twine thickness 1.5*4 to 1.5*6. Itwas not possible to detect
any difference in efficiency between the two hanging ratios tested (50% and
40%).
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Tables
1997 Trials

Danish trials 1.5*4

Table 1. Estimated parametersfor the 1.5*4 Danish Trials

Para- Estimate Sid. Dev. t-Value dof p-Value
meter
a, 4.45710 0.01310 340.20520 35  0.00000
3t 0.27180 0.00876 31.01734 35  0.00000
= 5.67179 0.12754 4447167 35  0.00000
i 1.41001 0.14378 9.80689 35 0.00000
0 0.13108 0.01536 8.53432 35 0.00000

Table 2 Between set-variation (Correlations below the diagonal)

al «z . o

=
a 0.000974 -0.006289 0.000420  0.005998  -0.001066
z, -0.637927 0.000210 0.002138  0.002333  0.000161

<= 0.056344 0.617737 0.056968  0.085385 -0.003164
R. 0457119 0.382654 0.850706  0.176838 -0.011637

co -0.925599  0.299859  -0.359207 -0.749789  0.001362

Table 3. Estimated Covariance on the parameters(Correlations
below the diagonal

al 0, «z R . o
a, 0.000172  -0.000007  0.000104 0.000612  -0.000096
r, -0.057837  0.000077 0.000354 0.000275 0.000016
«2 0.062393 0.317063 0.016266 0.011308 -0.000318
g2 0.325067 0.218216 0.616675 0.020672  -0.001004
co -0.477864  0.117348 -0.162328  -0.454817  0.000236
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Danish trials 1.5*%6

Table 4. Estimated parametersfor the 1.5*6 Danish Trials

Parameter Estimate Sid. Dev. t-Value dof D-Value

«i 4.36110 0.02452 177.89000 45 0.00000
Rt 0.28961 0.01100 26.32000 45 0.00000
a: 5.46910 0.14260 38.35300 45 0.00000
/L 1.03330 0.09646 10.71200 45 0.00000
co 0.09323 0.00992 9.39740 45 0.00000

Table 5. Between set-variation (Correlations below the diagonal

- i - P, »

a  0.006399 -0.000299 0.019553 0.000087 -0.000212
Jg, -0.142858 0.000685 0.006185 -0.006697 0.000389
«2 0.659810 0.637810 0.137240 -0.071245 0.003478
r, 0.004178 -0.988514  -0.743091 0.066981 -0.003823
co -0.176131 0.987229 0.622971 -0.980184 0.000227

Table 6. Estimated Covariance on the parameters(Correlations
below the diagonal)
«i B3, «) 02 0
«i  0.000601 -0.000015  0.001539 -0.000001  -0.000019
z,  -0.055637  0.000121  0.000647 -0.000560  0.000030
«2 0440079  0.412565  0.020335 -0.005491  0.000315
02 -0.000602 -0.527263 -0.399230  0.009304  -0.000386
co  -0.079927  0.277968  0.222351  -0.402975  0.000098
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Swedish trials HR 50%

Table 7. Estimated parametersfor the 1.5*4 Swedish Trials

Parameter Estimate Std. Dev. t-Value  dof p-Value

i 447540  0.01326  337.54652 50  0.00000
Ri 0.26309  0.00884  29.75131 50  0.00000
al 6.04377 0.23807  25.38621 50  0.00000
R, 1.23251 0.07620  16.17490 50  0.00000
o 0.16290  0.02045 7.96501 50  0.00000

Table 8. Between set-variation (Correlations below the diagonal)

«1 =i cx2 Pi co
«| 0.001349 0.000023 0.004200 0.001037 0.001200
=i 0.033966 0.000339 0.010452 0.000608 0.000332
«2 0.169488 0.841352 0.455321 0.048216 0.028279
=i 0.322648 0.376991 0.816153 0.007665 0.004720
co 0.580540 0.320184 0.744497 0.957631 0.003169

Table 9. Estimated Covariance on the parameters)Correlations
below the diagonal)
al R3i a? Ri co

— 0000176 0.000020  0.000488  0.000143  0.000094

Ri 0172759  0.000078  0.001014  0.000105  0.000023

=2 0.154562  0.481507  0.056679  0.011535  0.002504

xi 0141988  0.156059  0.635859  0.005806  0.000385

«w 0.344770 0128576  0.514278  0.247327  0.000418
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Direct modelling of the Danish trials 1.5*4 & 1.5%6 -
Including efficiency

Table 10. Estimated parametersfor the 1.5%4 & 1.5*6 Danish
trials - Direct modeling including efficiency

Parameter Estimate Std. Dev.

ai

4.45500

[*, 0.28261

«2 5.51784

Pt 1.26931

co 0.12653
offset(«o -0.08452
offset(«) -0.04273
0.70541

-9

0.0131
0.0069
0.0845
0.0787
0.0124
0.0206

0.0119
0.0415

t-Value  dof D-Value
338.9654 60  0.0000
411129 60  0.0000
65.2897 60  0.0000
161252 60  0.0000
102125 60  0.0000
-4.1100 60  0.0001
-35995 60  0.0006
16.9784 60  0.0000

Table 11. Between set-variation (Correlations below the diagonal)

«1
«1 0.0012415
I». -0.0777584
<*2 -0.8012107
3, -0.1300474
co -0.9967712

offset(«i) 0.1437325
offset(0)) 0.7563268
q -0.8665625

Bi
-0.0000392
0.0002049
0.2517176
0.1607831
0.0831438
-0.9821465
0.0532390
0.5605938

a2

-0.0032089
0.0004096
0.0129205
-0.4178550
0.8444496
-0.3985246
-0.2213473

0.8251729 0.1237869 0.8717718

Ri
-0.0009457
0.0004750
-0.0098027
0.0425948
0.0523583
0.0057989
-0.7125502

co

offset! a,)

-0.0009645 0.0003120

0.0000327 -
0.0026361 -

0.0008661
0.0027906

0.0002968 0.0000737

0.0007542 -

0.0002753

-0.1627540 0.0037948
-0.7019972 -0.1135677

-0.6178100

Offset™ )
0.0004375
0.0000125
-0.0004130
-0.0024142
-0.0003165
-0.0001148
0.0002695
-0.5579309

g

-0.0034034
0.0008945
0.0104552
0.0028477
0.0026687
-0.0042423
-0.0010209
0.0124249

Table 12. Estimated Covariance on the parameters(Correlations
below the diagonal)

Variance ofparameters

a,
a 0.0001727
31 0.1176010
«2 -0.1715948
B, -0.0055661
co -0.5480424

Offset(CC,) -0.1515940
Offset(®) 0.2784164
v -0.5416240

i
0.0000106
0.0000473
0.2387434
0.1629692
-0.0200405

-0.4874947
0.0204423

« Bi
-0.0001906
0.0001387 0.0000882
0.0071425 0.0012224
0.1837430 0.0061962
0.1353613
-0.1215034
-0.0109457

-0.0830269 -0.6976367
0.2213055 0.2026337 0.0432798 0.6079809

co

-0.0000058 -0.0000892

offset( CC,)

-0.0000410
-0.0000017 -0.0000689
0.0001417 -0.0002112
-0.0002047 -0.0000222
-0.2099142 0.0001535
-0.0137219 -0.0931950

-0.0000237

0.0004229

-0.1055240
-0.3127869

offset(0> )
0.0000434
0.0000017
-0.0000110
-0.0000776
-0.0001026
-0.0000258
0.0001409
-0.5119694

q

-0.0002958
0.0000632
0.0007115
0.0001415
0.0003130
-0.0002672
-0.0002525
0.0017262
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Table 13. Estimated parametersfor the 1.5*4 Danish Trials

Parameter

Table 14. Between set-variation (Correlations below the diagonal)

3t

al

K]

Cco

Table 15. Estimated Covariance on theparameters(Correlations

«I

Rt
al
3!
0)

a,
0.003786
0.195287
0.357939
-0.245363
-0.306787

Estimate
4.351100 0.018862

0.261720  0.010802
5512900 0.178640
0.797860  0.082911
0.087305  0.010282

3t
0.000334
0.000773
0.947471
-0.384550
-0.284579

below the diagonal)

ai
3t

a?

cu

a,

Rt

0.000356  0.000043
0.211705  0.000117
0.260683  0.569910
-0.137390 -0.181301
-0.102987 -0.065170

Sid.

Dev. t-Value

cc?
0.011626
0.013904
0.278668
-0.154435
-0.559057

Xz
0.000878
0.001100
0.031912
0.081443
-0.025159

-0.002944
-0.002085
-0.015897
0.038024
-0.681245

32
-0.000215
-0.000162
0.001206
0.006874

-0.233628

dof v-Value
230.680000 50

24.230000 50
30.860000 50
9.623200 50
8.490900 50

0.00000
0.00000
0.00000
0.00000
0.00000

0)
-0.000189
-0.000079
-0.002953
-0.001329
0.000100

0)
-0.000020
-0.000007
-0.000046
-0.000199

0.000106
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Table 16. Estimated parametersfor the 1.5*6 Danish Trials

Parameter E
«i
13,
«2
P!
(0

stimate Std. Dev. t-Value
4.33740  0.018227

0.26309  0.017135
6.05630  0.14721

0.34479  0.074532
0.11987  0.017646

237.97000 50

15.35400 50
41.14200 50
4.62600 50
6.79300 50

dof p-Vvalue

0.00000
0.00000
0.00000
0.00003
0.00000

Table 17. Between set-variation (Correlations below the diagonal)

a,

3,

a, 0.002994  -0.002812

R, -0.908860  0.003198
« -0.637280  0.700552
p. 0182316 -0.327241
© -0.768490  0.826851

a
-0.017341
0.019702
0.247318
-0.792215
0.876322

P,
0.0023238
-0.0043107
-0.0917733
0.0542614
-0.7490954

co
-0.0009046
0.0010059
0.0093757
-0.003754
0.0004628

Table 18. Estimated Covariance on the parameters(Correlations

below the diag
a,

«i 0.000332

B, -0.591854

« -0.422191

r?  0.095054

co -0.226627

onal)

’,
-0.000185
0.000294
0.585675
-0.269910
0.276352

«2
-0.001133
0.001477
0.021669
-0.671917
0.332797

i
0.000129
-0.000345
-0.007372
0.005555
-0.306854

co
-0.000073
0.000084
0.000865
-0.000404
0.000311
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Swedish trials HR 40%

Table 19. Estimated parametersfor the 1.5*4 Swedish Trials

Parameter E

«|
3,
a2
3,

co

stimate Std. Dev.

4.52490
0.28127
5.83460
0.95079
0.09981

t-Value  dof p-Value
0.02071  218.45000 45  0.00000
0.01835  15.32500 45  0.00000
0.13816  42.23000 45  0.00000
0.12047  7.89240 45  0.00000
0.01881 5.30530 45  0.00000

Table 20. Between set-variation (Corelations belw the diagonal)

al
0.004230
0.580755
0.402773
-0.230369
-0.253866

0.002293
0.003686
0.939524
-0.737753
0.592598

a2
0.010317
0.022463
0.155101
-0.550809
0.588751

R.
-0.005915

-0.017682
-0.085638
0.155853
-0.823849

co

-0.000853
0.001858
0.011974
-0.016796
0.002667

Table 21. Estimated Covariance on the parameters (Correlations
below the diagonal)

«i

a?
Ri
co

a\

0.000429
0.541161

0.303220
-0.174979
-0.181120

3t
0.000206
0.000337
0.706016
-0.605440
0.415894

a
0.000868
0.001790
0.019089
-0.278346
0.351703

Ri
-0.000437
-0.001339
-0.004633
0.014513
-0.501205

co
-0.000071
0.000144
0.000914
-0.001136
0.000354
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Swedish trials HR 50%

Table 22. Estimated parametersfor the 1.5*4 Swedish Trials

Parameter Estimate Std. Dev. t-Value dot D-Value

«i 4.46960 0.01374  325.23000 40 0.00000
R, 0.25007 0.01015 24.62600 40 0.00000
«2 5.84330 0.15264 38.28000 40 0.00000
R, 1.26170 0.09005 14.01100 40 0.00000
co 0.12514 0.01974 6.34090 40 0.00000

Table 23. Between set-variation (Corelations belw the diagonal)

«, 3, «2 B, co
a, 0.001252 0.000676  0.011228 0.007310  -0.000571
=t 0.737207  0.000672  0.006928  0.002813  -0.000577
cz  0.978406  0.824073  0.105203 0.060500  -0.003644
s. 0930374 0488714  0.839952  0.049314 -0.004776
co -0.286224  -0.395083 -0.199231  -0.381414  (.003179

Table 24. Estimated Covariance on theparameters (Correlations
below the diagonal)
a, 3t al =, o

«i 0.000189  0.000083  0.001052  0.000657  -0.000043

. 0.595024  0.000103  0.000687  0.000293  -0.000047

«2 0501504  0.443359 0023301  0.009250  -0.000408

=, 0530764 0.320632  0.672923  0.008109  -0.000375

o -0.160153 -0.232208 -0.135554 -0.210922  0.000390



Medd. Havsfiskelab. Lysekil, No. 329

Direct modelling of the Danish trials 1.5*4 & 1.5*6 - Including

efficiency

Table 25. Estimated parametersfor the 1.5*4 & 1.5*6 Danish
Trials- Direct modelling including efficiency

Parameter Estimate

al
Ri
al
R

co

Offset(R )
N B

4.35440
0.26564
6.05120
1.13640
0.09157
-0.46689

0.64123

Sid. Dev.

0.01469
0.01062
0.15421
0.14960
0.01108
0.18331

0.03660

t-Value  dof p-Value
296.42000 56  0.00000
25.02500 56  0.00000
39.24100 56  0.00000
7.59600 56  0.00000
8.26500 56  0.00000
254700 56  0.01364
17.51900 56  0.00000

Table 26. Between set-variation (Corelations helw the diagonal)

a,

a 0.002110

i -0.016356

a -0.575350

Ra -0.696612

co -0.159516
offset! g ) 0.611336
q -0.256863

3,

-0.000024
0.001006
0.423554

-0.510743
0.272530
0.274153

-0.224756

«2
-0.013075
0.006646
0.244779
0.449985
0.833369
-0.741436
0.714668

/L
-0.014619
-0.007401
0.101715
0.208736
0.204026
-0.792242
0.662320

co

-0.000168
0.000199
0.009473
0.002142
0.000528
-0.717130
0.806210

offset! R 2)
0.015637
0.004842
-0.204273
-0.201561
-0.009175
0.310099
-0.891566

q
-0.000861

-0.000520
0.025791
0.022072
0.001351
-0.036214
0.005321

Table 27. Estimated Covariance on the parameters (Correlations
below the diagonal)

a,
«i 0.000216

Ri 0.044410

a -0.423422

i -0.500449

co -0.119014
>ffset(3 j) 0.438095
q -0.130348

i
0.000007
0.000113
0.355458
-0.387835
0.109472
0.212793
-0.131929

«2
-0.000959
0.000582
0.023780
0.417337
0.397344
-0.613734
0.352224

i

-0.001100
-0.000616

0.009628
0.022380

-0.040152
-0.784098

0.393812

co

-0.000019
0.000013
0.000679
-0.000067
0.000123
-0.286643
0.290099

offset! R i)
0.001180
0.000414
-0.017349
-0.021502
-0.000582
0.033602
-0.535811

q
-0.000070

-0.000051
0.001988
0.002156
0.000118
-0.003595
0.001340
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Direct modelling of the Swedish trials HR 40% & HR 50%

Table 28. Estimated parametersfor the HR 50% and HR 40%
Swedish trials

Parameter Estimate Std. Dev. t-Value dof n-Value

a, 450130 001259  357.47000 63  0.00000
B, 025854  0.00620 4170700 63  0.00000
a 590410 012328  47.89100 63  0.00000
B> 135450  0.08465  16.00200 63  0.00000
0) 0.09828  0.01169 840670 63  0.00000

offset!f,, 0-15352 0.04892 -3.13800 63 0.00259

Table 29. Between set-variation (Corelations belw the diagonal)

«, i = = co offset! ¢ 2)
-=i 0.001750  0.000171 0.010390  0.007595  -0.000956  0.000427
e, 0.264139  0.000238 0.003922  -0.000797 0.000102  0.001401
«z 0.774689  0.792271 0.102795  0.028351  -0.003109  0.021241
. 0.730849  -0.207681  0.355966  0.061710 -0.004429 -0.006165
co -0.821050  0.237322  -0.348607 -0.640895  0.000774  0.000993

offsetln., 0109482 0972336 0709962 -0.265933 0.382565  0.008708

Table 30. Estimated Covariance on theparameters (Correlations
below the diagonal)

a, . =2 02 co offset! p,)
a, 0.000159  0.000025  0.000760  0.000542 -0.000072  0.000017
[N 0.325086  0.000038  0.000337 -0.000015 0.000005 0.000082
«2 0.489862  0.441415 0.015199  0.004795 -0.000125 0.001493
o2 0.508228  -0.028186  0.459492  0.007165 -0.000466 -0.001500
o -0.487420  0.062810 -0.086979 -0.471237 0.000137  0.000106

offset o) 0027466 0269402 0247585 -0.362274 0.185147  0.002393
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Overall indirect model - All trials

Table 31. Estimated parameters for the HR 50% and HR 40%
Swedish trials

Parameter Estimate Sid. Dev. t-Value dof D-Value

al 4.4537969 0.00937 475.26144 422  0.00000
R, 0.2646808 0.00377 70.22317 422  0.00000
cel 5.9230868 0.07254 81.65702 422  0.00000
R, 1.2292782 0.04404 27.90989 422  0.00000
10 0.1366112 0.00731 18.68479 422  0.00000

Offset! ow) -0.1050921 0.01748 -6.01241 422 0.00000

Offset! Pi.M) -0.5062592  0.07811 -6.48160 422  0.00000

OffSet( 0.0605533  0.0185781  3.2594009 422  0.00121

Table 32. Estimated Covariance on the parameters(Correlations
below the diagonal)

Parameter a, 13, al B, (0 Offs.(a, Tw) Offs.(R2T,) Offs.(a, )
a, 0.000088 0.000001  0.000037 0.000022 0.000004 -0.000089 -0.0000307 -0.0000858
fit 0.030620 0.000014 0.000052 -0.000002 0.000001 -0.0000032 -0.0000081 0.0000066
«2 0.054151 0.189029 0.005262 0.001346 0.000086 0.000011 -0.000474 0.0000144
R, 0.053973 -0.010625 0.421177 0.001940 -0.000063 0.000023 -0.0013934 0.0000835
0 0.064064 0.018569 0.162385 -0.194503 0.000054 -0.000022 -0.0001084 -0.0000047

Yffset(a,j,.,,) -0-543272 -0.049076 0.008564 0.030224 -0.173765 0.000306 0.0000205 0.0000864
Yffset(R2 ) -0.041981 -0.027410 -0.083671 -0.405034 -0.189851 0.015045 0.0061007 -0.0000727
fset(aiAW rad) -0.492774 0.0939127 0.010703 0.1020611 -0.0345138 0.2660723 -0.050132  0.0003451

Table 33. Between-set variance

«1 3, «2 B2 co
al 0.003621 -0.000237 0.005815 0.006069 -0.000987
B3, -0.196220 0.000402 -0.004252 0.001334 -0.000222
«  0.201520 -0.442297 0.229936 -0.078932 0.009454
=1 0.261414 0.172439 -0.426645 0.148856 -0.013361
0) -0.445655 -0.300813 0.535577 -0.940745 0.001355
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Table 34. Between-country variance

a\
]

«2

Rl
0)

a,
0.0078312
-0.1218391
0.2816249
0.1759651
0.4197004

3t
-0.0004033
0.0013993
0.3239155
0.3327761
-0.261464

«z

0.018437
0.0089638
0.5472769
0.5201897
0.3383925

Table 35. Between-season variance

0.0035251

-0.3614779
-0.1799975
0.5551129
-0.4252331

f3,
-0.0007074
0.0010864
0.397553
-0.4238713
0.5166517

cc?
-0.0109631
0.0134421
1.0523459
0.352797
0.1409186

(Y
0.0066727
0.0053342

0.164903
0.1836227
-0.1119184

RBi
0.0174052
-0.0073779
0.1911231
0.2788805
-0.7985319

0)
0.0017781
-0.0004682
0.0119846
-0.002296
0.0022919

0)
-0.0039911
0.002692
0.0228523
-0.0666628
0.0249899












The institute s logo that can be seen on the title-page represents Bronze Agefishermen;
from a rock-carving at Odsmal, parish of Kville, Bohuslan, Sweden.
Fjom thousands ofrock-carvings in western Sweden this is the only known scene
showingfishing. Originally described by Ake Fredsjo, 1943: "Enfiskescen pa en
bohuslansk héallristning" - Géteborgs och Bohuslédns Fornminnesforenings tidskrift
1943: 61-67. Later documentationby the same author in: "Hallristningar i Kville harad
i Bohuslén. Kville socken. Del 1 och 2. " - Studier i nordisk arkeologi 14/15, Géteborg
1981, 303 pp., PI. 158ll. Published by Fornminnesféreningen i Goteborg.



