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Year Date Vessel Tow length (m) Tow duration (sec) Tow speed (Knots)  No. of tows
Mean SE Mean SE Mean SE

1990 26 Mar- 9Apr R.V. Sarda 487 9.2 300 0 3.2 0.06 44
1991 18-25 Mar R.V. Sarda 474 5.3 318 25 3.0 0.02 44
1992 16-20 Mar R.V. Sarda 460 6.2 322 2.2 2.9 0.04 44
1993 30 Mar- 7 Apr R.V. Sarda 498 6.3 322 2.8 3.1 0.05 44
1994 21-25Feb R.V. Sarda 496 10.1 323 11 3.1 0.06 43
1995 20-27 Mar  R.V. Sarda 503 8.0 328 2.3 3.1 0.05 44
1996 21-28 Mar R.V. Sarda 486 10.2 324 3.1 3.0 0.05 44
1997 21 Mar-8 Apr R.V. Sarda 502 6.5 329 2.3 3.1 0.05 44
1999 17-24 Mar  Castella Rosa 449 6.4 316 1.2 2.8 0.04 44
2000 23-29 Mar  Castella Rosa 443 7.8 312 21 2.8 0.05 44
2002 4-8Mar Castella Rosa 422 5.8 308 3.1 2.7 0.04 44
2003 24-28 Mar  Castella Rosa 493 5 300 0 3.2 0.03 44
2004 15-19 Mar Castella Rosa 482 5.2 300 0 3.1 0.03 44
2005 28 Feb-4 Mar Castella Rosa 515 3.2 300 0 3.3 0.02 44
2006 27-31 Mar  Castella Rosa 484 4.3 301 14 3.1 0.03 43
2007 5-9 Mar Castella Rosa 470 4.1 300 0 3.1 0.03 44
2008 4-8Mar Castella Rosa 476 4.3 300 0 3.1 0.03 44

Mean 479
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1990 1991 1992 1993 1994 1995 1996 1997 1999 20¢C

Region Rank Species Mean se Mean se Mean se Mean se Mean se Mean se Mean se Mean se Mean se Mean
Shallow 1 Sand flathead 2.85 1.58 7.55 3.7 6.02 3.14 2.62 0.96 11.89 4.22 4.35 1.31 3.76 1.73 3.11 1.27 3.24 1.48 3.81
2 Globefish 17.23 5.79 11.06 3.31 15.35 3.97 11.01 2.82 11.31 3.04 13.38 3.94 10.37 1.99 20.5 4.74 14.38 2.4 32.49
3 Sparsely spotted stingaree 5.68 1.26 10.11 2.45 13.06 2.11 8.53 1.34 7.69 2.6 6.3 1.57 7.99 0.91 8.85 1.15 15.16 2.74 14.31

4 Eagle ray 8.5 3.88 1.93 1.9 7.98 5.38 0.92 0.58 11.62 4.82 2.12 1.99 0 0 2.12 111 7.32 4.36 6.13

5 Eastern shovelnose stingaree 11.45 2.1 7.76 2.01 13.17 2.58 6.31 2.07 7.7 2.21 1.93 0.48 5.23 1.8 5.03 1.67 2.09 0.76 6.81

6 Snapper 0.01 0.01 0.01 0.01 0.76 0.48 0.64 0.24 1.73 1.29 0.53 0.49 3.45 1.69 2.95 1.46 0.34 0.22 0.75

7 Banjo ray 2.96 117 1.91 0.69 2.26 0.85 2.58 1.41 4.53 1.19 2.55 0.64 3.8 0.97 3.97 0.75 3.93 1.08 5.18

8 Smooth stingray 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.3 0.3 13

9 Yank flathead 0.42 0.13 1.39 0.6 0.55 0.14 0.63 0.24 0.41 0.1 0.49 0.15 0.29 0.12 0.16 0.12 0.15 0.11 2.43

10 Red mullet 1.28 0.56 0.76 0.34 0.93 0.39 3.55 1.4 2.62 1.58 1.2 0.54 3.52 1.87 1.93 0.93 1.33 0.9 1.59
others 7 1.88 6.18 2.13 3.02 1.04 9.75 2.21 4.83 0.76 3.77 0.88 12.1 3.58 3.79 0.97 4.33 0.92 10.08
Total 57.41 9.23 48.67 8.34 63.1 6.38 46.55 4.93 64.33 8.76 36.63 5.96 50.5 9.28 52.4 7.37 52.58 7.76 96.58
Interm ediate 1 Sand flathead 20.52 3.19 37.82 2.81 37.88 3.83 35 2.78 31.76 3.75 32.49 4.23 36.82 6.42 20.61 3.65 16.95 2.66 26.78
2 Globefish 4.85 1.07 7.04 1.74 5.9 1.86 4.24 1.24 12.09 3.36 7.41 1.58 6.27 1.44 10.4 2.44 11.65 2.33 9.32

3 Sparsely spotted stingaree 3.76 0.63 7.54 0.72 9.6 1.22 5.12 1.15 4.62 0.93 9.49 3.05 6.03 0.75 6.66 1.51 9.49 1.93 10.1
4 Eagle ray 6.7 2.44 4.19 1.04 6.54 2.92 9.29 5.21 9.3 6.13 20.77 7.91 0.66 0.35 2.68 132 2.39 2 12.93

5 Eastern shovelnose stingaree 8.62 1.58 10.59 2.4 8.51 2.35 9.79 1.92 3.62 1.08 5.34 0.81 6.76 1.69 5.27 1.23 7.68 2.31 6.11

6 Snapper 0.19 0.16 42.52 40.32 0.25 0.17 0.92 0.6 11.06 10.92 0.73 0.57 0.54 0.33 0.15 0.05 3.28 1.87 0.16

7 Banjo ray 7.62 2.68 3.99 0.9 4.57 1.48 3.73 1.16 5.21 1.21 4.41 0.53 8.73 2.36 2.15 0.65 4.21 117 6.49

8 Smooth stingray 0 o 0.36 0.25 2.63 1.79 2.11 1.71 10.28 5.78 0.49 0.37 0 0 3.57 3.57 2 1.78 2.43

9 Yank flathead 0.61 0.2 1.37 0.32 0.73 0.16 0.83 0.23 0.41 0.14 0.5 0.22 0.41 0.1 0.31 0.12 0.36 0.13 0.67

10 Red mullet 0.15 0.05 0.37 0.17 1.08 0.29 2 0.78 1.32 0.33 0.66 0.2 1.35 0.37 0.74 0.26 1.44 0.61 0.96

others 14.1 6.87 6.99 3.71 5.25 0.93 6.81 1.26 6.94 2.79 6.42 1.36 7.36 2.08 3.4 0.67 5.49 0.97 4.13
Total 67.13 8.18 122.78 40.83 82.93 7.84 79.84 7.75 96.61 12.19 88.69 12.74 74.93 9.44 55.92 5.97 64.95 7.45 80.07
Deep 1 Sand flathead 33.05 5.1 36.01 3.72 32.28 1.63 28.73 2.2 26.06 3.15 28.36 3.15 32.16 3.45 23.08 2.82 23.2 2.21 28.27
2 Globefish 1.19 0.74 1.47 0.67 2.46 0.62 3.23 1.03 19 0.73 4.42 0.97 5.44 0.95 7.78 2.07 6.65 2.06 2.01

3 Sparsely spotted stingaree 2.42 0.37 4.06 0.58 9.53 1.49 7.88 1.38 3.65 9 3.36 0.86 5.83 0.55 5.3 0.64 8.37 1.35 9.31

4 Eagle ray 0.33 0.25 2.42 0.77 11.67 3.37 6.06 1.77 10.84 2.4 11.69 6.8 7.49 2.55 19.26 4.53 7.44 2 8.03

5 Eastern shovelnose stingaree 2.79 0.57 1.82 0.57 4.81 1.53 3.86 0.83 2.51 0.65 4.07 0.6 4.87 1.11 4.2 1.22 4.26 1.09 4.27

6 Snapper 1.76 1.03 1.9 0.62 2.56 0.79 2.27 0.78 2.61 1.41 1.56 0.51 6.41 2.31 6.63 157 3.73 1.34 2.39

7 Banjo ray 0.56 0.56 0.64 0.34 3.18 1.05 3.7 1.25 2.44 0.69 1.78 0.66 1.42 0.69 1.58 0.5 0.11 0.08 1.62

8 Smooth stingray 0 o 0.66 0.46 6.39 2.63 2.6 119 3.65 2.13 0.56 0.56 2.94 1.86 1.1 0.85 0.81 0.81 4.69

9 Yank flathead 0.68 0.17 0.87 0.14 1.02 0.26 0.89 0.23 0.88 0.18 0.42 0.11 0.6 0.2 0.26 0.09 0.25 0.08 1

10 Red mullet 0.02 0.02 0.01 0.01 0.03 0.02 0.21 0.1 0.14 0.07 0.32 0.24 0.58 0.21 0.23 0.08 0.35 0.09 0.19

others 2.77 0.39 3.89 0.74 3.05 0.66 5.08 0.79 10.23 3.82 4.25 1.08 8.93 2.86 4.17 1.13 3.28 0.55 3.45
Total 45.57 6.18 53.75 4.06 77 6.75 64.51 5.92 66.19 7.87 60.79 8.62 76.68 8.99 73.59 6.85 58.45 4.41 65.22

West 1 Sand flathead 7.49 3.17 8.15 2.81 10.6 4.8 4.99 0.97 7.34 2.74 6.21 1.4 9.15 3.76 4.98 1.94 4.36 1.47 4.16
2 Globefish 2.54 1.92 2.56 1.56 1.62 0.08 1.79 0.61 7.88 1.99 3.55 0.46 4.85 2.74 4.94 0.48 4.6 0.36 12.28

3 Sparsely spotted stingaree 2.24 1.31 2.65 1.2 7.3 3.03 1.82 1.24 3.63 1.55 1.6 0.65 2.04 1.11 2.58 1.4 1.45 0.63 1.93

4 Eagle ray 0.82 0.67 0 0 0 0 0 0 22.42 14.32 1.03 1.03 0 0 12.63 4.95 5.86 5.71 8.25

5 Eastern shovelnose stingaree 10.2 3.43 10.82 5.89 9.38 0.83 3.45 1.57 8.75 2.67 9.08 2.56 7 3.14 1.88 1.03 4.24 0.24 6.7

6 Snapper 0 0 0 0 0.74 0.74 0.01 0.01 1.28 0.86 1.67 0.8 2.93 1.07 10.39 6.12 14.7 14.43 0.02

7 Banjo ray 2.1 1.26 7.22 3.76 8.25 6.27 2.21 1.03 5.63 1.52 3.94 2.13 3.85 1.57 4.15 3.4 2.63 1.14 2.75

8 Smooth stingray 0 0 0 0 0 0 2.8 2.8 13 12.02 1.75 1.75 0 0 0 0 9.5 9.5 0

9 Yank flathead 2.42 1.43 1.85 0.54 1.75 0.47 1.58 0.61 3.1 1.05 1.53 0.42 1.67 0.6 0.75 0.31 0.4 0.18 0.66

10 Red mullet 0.13 0.07 0.5 0.38 1.26 0.56 0.54 0.12 1.37 0.67 0.55 0.22 0.09 0.07 0.01 0.01 0.41 0.37 0.05

others 3.31 0.6 2.22 058 10.02 3.83 9.26 1.64 6.76 1.03 4.48 1.9 10.03 2.02 4.98 2.08 3.94 0.56 5.95

Total 31.26 9.27 35.99 12.71 50.92 18.12 28.46 2417 81.16 17.8 35.37 3.86 41.61 10.92 47.28 9.07 52.09 13.49 42.74
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Deep West Shallow Intermediate
1990 0.147 0.069 0.039 0.095
1991 0.335 0.101 0.034 0.068
1992 0.058 0.083 0.064 0.058
1993 0.042 0.308 0.039 0.055
1994 0.045 0.155 0.098 0.109
1995 0.049 0.073 0.072 0.239
1996 0.040 0.095 0.055 0.259
1997 0.067 0.081 0.090 0.086
1999 0.064 0.061 0.902 0.064
2000 0.820 0.098 0.062 0.139
2002 0.112 0.070 0.049 0.076
2003 0.171 0.073
2004 0.047 0.093
2005 0.049 0.081 0.039 0.404
2006 0.046 0.067 0.044 0.072
2007 0.875 0.628 0.095 0.044
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Deep West Shallow Intermediate
1990 0.079 0.050 0.055 0.042
1991 0.943 0.044 0.044 0.042
1992 0.051 0.078 0.095 0.041
1993 0.040 0.158 0.060 0.039
1994 0.041 0.070 0.081 0.038
1995 0.049 0.052 0.057 0.055
1996 0.054 0.095 0.183 0.041
1997 0.041 0.059 0.251 0.050
1999 0.061 0.094 0.561 0.047
2000 0.958 0.073 0.085 0.056
2002 0.048 0.055 0.049 0.045
2003 0.046 0.124
2004 0.105 0.144
2005 0.056 0.066 0.052 0.156
2006 0.060 0.053 0.048 0.046
2007 0.180 0.197 0.052 0.043
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Posterior Mean log 10 Numbers
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Sand Flathead
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Year Probability of change
1990 0.033
1991 0.026
1992 0.04
1993 0.029
1994 0.047
1995 0.087
1996 0.446
1997 0.067
1999 0.041
2000 0.93
2002 0.097
2003 0.217
2004 0.084
2005 0.056
2006 0.786
2007 0.056
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net.
A. Annual comparisons.

& & &

indicate net pairs that differed sufficiently for a

&

correction to be applied to one

Species Net 2 vs Net 1 Net 3 vs Net 2 Net 4 vs Net 3 Net 5 vs Net 4
1999 2000 2002 2003 2004 2005 2006 2007 2008 early 2008 late

grad N grad N grad N grad N grad N grad N grad N grad N grad N grad N
Greenback flounder 1.35 4 0.79 15 0.00 6 0.43 8 0.70 3 0.43 7 1.33 4 0.00 4 0.22 8 0.00 5
Longsnouted flounder 0.00 6 1.17 9 1.33 7 0.38 8 0.00 2 0.53 4 0.43 4 0.20 3 0.15 3 1.00 4
Spiny gurnard 1.23 9 1.07 18 093 14 1.06 20 0.56 6 1.31 11 1.32 13 0.52 8 0.31 12 0.38 8
Eastern shovelnose stingaree 1.30 9 1.02 18 096 13 0.72 18 0.07 5 1.16 9 1.79 12 0.57 7 0.80 10 0.66 7
Sparsely spotted stingaree 1.69 9 1.61 18 1.15 16 1.46 22 0.97 6 1.04 11 1.11 13 0.49 10 0.56 13 0.71 8
Sand flathead 157 9 1.30 18 0.85 16 1.23 22 0.86 6 0.95 11 0.95 13 0.89 10 0.65 13 0.60 8
Yank flathead 0.63 6 191 16 034 15 0.62 19 1.56 6 0.72 10 0.64 13 0.35 8 0.75 12 0.48 8
Common gurnard perch 0.00 3 0.63 8 0.25 7 0.50 9 0.00 2 0.37 5 0.00 1 0.00 2 1.00 1 0.00 2
Balmain bug 0.76 3 1.25 11 2.07 7 1.13 9 1.18 2 117 7 0.55 5 3.16 6 0.64 7 1.71 5
All above species 1.56 58 1.30 131 0.87 101 123 135 0.86 38 0.96 75 0.97 78 0.79 58 0.60 79 0.58 55
Asterias amurensis 0.00 2 1.89 14 229 15 0.93 17 0.26 5 0.85 8 2.19 13 1.02 10 0.58 11 0.88 8
Number of sites where both nets used 9 18 16 22 6 11 13 10 13 8
Net used for most tows in each year Net 2 Net 2 Net 2 Net 3 Net 3 Net 3 Net 3 Net 4 Equal Equal

B. Comparisons between pairs of nets used in multiple years.

Species Net 3 vs Net 2 Net 4 vs Net 3 Net5vs Net 4
2000,2002 2003-2006 2007-2008
combined combined combined
grad N grad N grad N

Greenback flounder 0.72 21 0.63 22 0.16 17

Longsnouted flounder 1.22 16 0.48 18 0.21 10

Spiny gurnard 1.05 32 1.08 50 0.37 28

Eastern shovelnose stingaree 1.00 31 1.21 44 0.68 24

Sparsely spotted stingaree 1.47 34 1.14 52 0.60 31

Sand flathead 1.23 34 1.10 52 0.71 31

Yank flathead 0.78 31 0.68 48 0.64 28

Common gurnard perch 0.60 15 0.36 17 0.50 5

Balmain bug 1.49 18 0.83 23 0.74 18

All above species combined 1.23 232 1.10 326 0.65 192

Asterias amurensis 1.93 29 1.31 43 0.88 29
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A. Annual comparisons.
Species Net 2 vs Net 1 Net 3 vs Net 2 Net 4 vs Net 3 Net 5 vs Net 4
1999 2000 2002 2003 2004 2005 2006 2007 2008 early 2008 late

grad N grad N grad N grad N grad N grad N grad N grad N grad N grad N
Prickly toadfish 0.39 7 1.44 11 0.55 6 0.25 10 0.64 6 0.38 7 0.09 6 0.68 7 2.33 4 1.09 7
Globefish 0.82 10 0.76 18 1.69 14 0.79 22 0.72 6 0.86 8 0.88 12 1.72 9 211 11 1.35 8
Catostylus 3.33 1 0.48 2 0.00 3 1.49 5 8.00 3 0.59 2 1.25 2 0 1.17 13 0.50 2
Eagle ray 0.41 7 1.22 13 0.77 10 0.47 13 0.08 4 2.16 8 0.17 11 0.63 7 0.17 5 0.24 5
Rough leatherjacket 1.00 1 0.44 3 0.60 11 0.13 8 0 0.00 3 0.10 4 0.00 5 1.00 1 0
Toothbrush leatherjacket 0 0.89 4 0 1 0.73 5 0.40 2 0.43 3 0 1.00 1 0.00 3 1
Snapper 0.49 8 0.68 15 0.91 15 0.99 15 1.93 5 0.38 11 0.90 13 0.06 9 0.93 12 2.13 8
Red mullet 0.60 9 0.86 17 0.16 16 0.25 21 0.49 6 0.45 10 0.76 8 0.11 8 0.13 7 0.79 8
Arrow squid 1.29 8 0.94 18 0.84 3 4.73 13 0.68 4 0 2.28 6 1.20 6 0.38 11 0.20 6
Calamari 0.58 9 0.57 18 0.63 12 0.69 21 0.71 6 0.45 11 1.01 11 0.94 8 1.75 9 0.51 8
All above species 0.81 60 0.75 114 1.10 91 0.82 133 0.84 42 0.40 64 0.90 73 0.50 61 1.07 76 0.92 55
Number of sites where both nets used 9 18 16 22 6 11 13 10 13 8
Net used for most tows in each year Net 2 Net 2 Net 2 Net 3 Net 3 Net 3 Net 3 Net 4 Equal Equal

B. Comparisons between pairs of nets used in multiple years.

Species Net 3 vs Net 2 Net 4 vs Net 3 Net 5 vs Net 4
2000,2002 2003-2006  2007-2008
combined combined combined
grad N grad N grad N

Prickly toadfish 095 17 0.42 29 0.98 18

Globefish 127 32 084 48 164 28

Catostylus 0.41 5 0.65 12 1.17 16

Eagle ray 111 23 0.16 36 043 17

Rough leatherjacket 058 14 0.10 15 0.02 8

Toothbrush leatherjacket 0.89 5 0.46 10 0.17 5

Snapper 091 30 0.44 44 0.17 29

Red mullet 0.64 33 031 45 0.21 23

Arrow squid 0.94 16 2.55 24 0.26 23

Calamari 0.60 30 0.58 49 0.69 25

All above species combined 1.02 205 0.47 312 0.90 192
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Fisheries Victoria, Department of Primary Industrie s
Port Phillip Bay Annual Trawl Sub-Program — Progres s Report #1 2008
Exception report ER2008#2, April 2008

Incident:;

The Port Phillip Bay annual trawl monitoring prograonducted by DPI differed from the detailed degi@DP-
ENV-MD-014 Rev 0), for the March 2008 survey in fodowing ways:

The 10 most abundant species rather than the 20 most abundant species were included in the
analysis by region in the progress report. Changes in the abundance of the 20 most abundant
species have been included in the milestone report (Appendix 5).

One of the nets used had a lower catch than the other net used. This required scaling up catches
from the other net for some species. The efficiency of the ‘baseline’ net, used for scaling up the
other net, may also have been low due to repairs undertaken following damage to this net in
2007.

Cause Analysis:

The 10 species with the highest biomass include approximately 90% of the total biomass of fish
in Port Phillip Bay. The remaining species (sp11-sp60+) have been considered collectively as
“other fish” as plots of all these species individually could not be discerned on the graphs
presented.

Each year the performance of nets are compared to ensure that any temporal trends do not
reflect an altered performance of fishing gear. This year net 5 consistently caught less than net 4.
This required catches of the more abundant bottom-dwelling species in net 5 to be increased by a
factor of 1.54x. One net modification of net 5 was trialed on days 4 and 5 of the survey, but this
had no effect on the catches. Post survey examination and measurements of both nets in a large
paddock at MAFFRI suggests that the footrope was too short on net 5. This problem dates from
when this net was first rigged up before the 2007 survey. Catches in both 2007 and 2008 using
net 5 have been corrected in the data analysis. There were suspicions that net 5 was performing
poorly in 2007, but more data was required before it became clear that there was a problem with
this net.

Impact:

Analysis of the changes in the 10 species with the highest biomass, rather than 20 has no effect
on conclusions in the progress report, and 20 species are considered in the milestone report.

The effect of the low catch efficiency of net 5 has been partially removed by scaling up the
catches of affected species caught in this net. There may be some residual under-estimation of
catches in both nets. The degree of under-estimation cannot be determined until the efficiency of
net 4, and a correctly slung net 5, are compared in 2009.




Response:
No.

Ref.
ER2008#2/1

Ref.
ER2008#2/1

Prepared

Action

Request a project variation to
modify project brief to indicate
the 10 species with the
highest biomass will be
included in future progress
reports.

A full report on how the
scaling factor for net 5 was
calculated, and the species to
which it was applied, will be
included in the 6 monthly
report

Net 5 to be modified before

2009 monitoring, to ensure set

up of nets 4 and 5 are
identical.

Responsibility

DPI

DPI

Date for
completion

April 30 2008

September 08

Alter net setup
by 30 May 08

Greg Parry, Project Manager, PPB trawl monitoring project

April 16, 2008

Endorsed

Outcome

After
Discussion
with PoMC it
was decided
to maintain
requirement
for 20 species
in next
progress
report.

This has been
included in
Appendix 2.

Net setup has
been
adjusted.

Leanne Gunthorpe

Key Project Manager, Fisheries Victoria

16 April 2008.
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Traw] Monitoring Programme

Introduction

The annual FBB traw] monitoring program started in 1990, The survey design remains
unchanged. Two five minute traw] tows are undertoken at 22 siles. Sites are stratified
by depth (Tm, 12m. 17m and 22m) on =ix radial transects in the bay, The sites were
chosen in 1990, and collectively provide representative spatial coverage of the entire
by,

Sites have been classified into four ecological types ireferred to as “regions’). Regions
were defined in ierms of the community structure of fish specics, and repre sent major
ecologic al categories. The regions are:

Shallow These sites are at depths of Tm. bt the Tm site in Corio bay is not neluded in
thiz regon,

Inte rmvediate These sites are predominantly at 12m and 17m, but this mgion icnlude s
the 22m site at St Leonards.

Dwep These sites are predominantly ar 22m., but the region also includes 12 and 17m
sites on the Melbourne and Beaumaris transects,

Western These sites are in Corio bay.

It is believed that there are major ecological differences between these regions, and all
analyses will be stratified by region.

There are more than 130 species present in the trawl survey. This report focuses on
aggregate measumes of abundance: total biomass and biomass of species classified as
abligate bottorm feeders. It also presents an analysis of the abundance of Sand Flathead
over the same period.

WVisnal inspection of the trend in biomass over time suggests that they may have boen
one or more discrete changes in mean biomass - perhaps related to known changes in
environmental conditions and £ or the competitive universe for fish species. This repont
asgesses the evidence for the existence of such changes, and attempts to identify the
most plavsible time points at which change occumed.

Methods

Drata were analysed using the Bayesian product partition model technique of Barry and
Hartigan [1]. This model makes the following assumptions

1. The process consists of a series of blocks, with the process mean constant within
blocks - but varying between blocks,

-]

2. The process variance is pssumed 1o be constant.

s

. W assume that muccessive observations within each partition are conditionally
independent - that is, there is no autocorrelation structure arfer than thar gener-
ared by the parsition Sricrure,

[e¥]
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Traw] Monitoring Programme

4. The prior probabilities of a process change at each time point are independent.

A= with all statistical analyses, thess assumptions are to some extent questionable.
Given the fundamental flexibility of product partition models we are sceptical of the
possibility of relaxing thess assumptions for a series of this size.

Parameters for the product partition model were estimated vsing markoy Chain Monte
Caro methods [4, page 285], with independent non-informative pricre A burn in
run of 5,000 jterations was performed, and 10,000 iterations were used to sample the
posterior distribution, Comvergence was tested using the methods of Geweke [5] and
Heidelberger [6]. Calculations were performed using the bop package [3] of the R
statistical language|7]. Comvergence diagnostices were performed using the R coda
package [2].

Results

All analy=ses met the comvergence criteria for the Geweke and Heidelberger procedures

Total Biomass

kg total biomass is plotted against time for each mgion, in Figure 1. The rd line
is the posterior mean of the process. Vertical lines mark time points at which the
posterior probability of change excesds 0.5, Although the product partition rmodel
implies a series of partitions with constant mean, the posterior mean is not constant
within an estimated partition. The posterior mean for a given year averages mesults
over the distribution of possible partition rmemberships for that year,

Commercial In Confidence
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Traw] Monitoring Programme

Region:
Deep West  Shallow  Intermediabe
0147 0069 0.095
0335 0101
0.058  0.083
0042 0,308
0045 0155
0049 0,073
0.040 0,095
0.067  0.081
0064 0,061
820 0098
0112 0,070
0.171
0.047
0049  0.081
0046 0,067
875 0628 0.095
Table 1: Probability of Change: Total Biomass

The posterior probability of change following each year is shown in Table 1. We nok
the high probability that the process has changed following year 1999 for the Shallow
region, and after 2000 for the desp region. There is also sirong evidence of a decrease
in the deep region following 2007,
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Figure 1: Change Point Detection for log,, Total Biomass, The red line is the poste-
rior mean of the process. Vertical lines mark time points at which the posterior proba-
bility of change exceads 0.5,
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