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able to swim at 10 knots or more and were therefore beyond the reach of the sailing 

ships, their rowing boats and hand-held and thrown harpoons.  If, as did occur, a 

harpoon could be lodged in a rorqual from a rowboat, the boat would likely be 

either destroyed by the whale or dragged along by the whale out of reach of its 

mother sailing ship. The other biological factor was that, unlike the slow moving 

sperm and right whales, rorquals did not float but sunk, after being harpooned 

(Harrison 1968, Harrison et al. 2009). 

Although pelagic sailing ship and bay-based whaling occurred extensively in the 

Pacific and around Australia from 1790 through to 1890 (Dakin 1963); the primary 

impact was on slow moving sperm and southern right whales, with only low levels of 

impact reported on humpback whales (Townsend 1935). This was to change in the 

Twentieth Century (See Section 1.5 above).	
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APPENDIX II: 

Movement of two Humpback whales 

(Megaptera novaeangliae) satellite-radio tagged 

off Eden, NSW and matched by photo-

identification with the Hervey Bay, Queensland 

fluke catalogue 
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1  INTRODUCTION 

A recent photo-identification study of eastern Australian humpback whales and 

humpback whales across Oceania (South Pacific), documented four photo-

identification matches between the nearby breeding grounds of New Caledonia and 

eastern Australia and three matches between New Zealand and eastern Australia 

(Garrigue et al. 2011). Analyses of these matches showed that some eastern 

Australian whales migrate through Cook Strait and the southern waters of New 

Zealand while travelling to and from Antarctic feeding areas (Franklin et al. 2008b, 

Franklin et al. 2014, Chapter 6 above).  Two of the New Zealand matches were 

whales photographed in Cook Strait in June 2004 and subsequently photographed in 

Hervey Bay in September the same year (Franklin et al. 2014). These photo-

identification matches could not provide information about the routes taken by 

individual humpback whales between New Zealand and eastern Australia. 

Dawbin (1949, 1956) noted that the Ross Sea, particularly around the Balleny 

Islands, “almost certainly represents the summer concentration of humpback whales 

which pass the coasts of New Zealand, East Australia and other parts of the Pacific”. 

He developed the hypothesis that dispersal across the Antarctic Area V feeding 

grounds is a primary determinant of the routes taken by humpbacks as they 

approach New Zealand on their return to winter breeding areas. Recent photo-

identification evidence supports this view. Six photo-identification matches have 

been reported between the Antarctic Area V feeding areas and breeding grounds to 

the north (Kaufman et al. 1990, Rock et al. 2006, Franklin et al. 2008b, Franklin et al. 

2012, Sub-chapter 7.1 above). Five of these sightings were in close vicinity to the 

Balleny Islands (670 S, 1630E) (Rock et al. 2006, Franklin et al. 2008b, Franklin et al. 
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2012, Chapter 7.1 above), and one was near to the eastern border of the Area V 

feeding area (690S, 1710W) (Rock et al. 2006). The longitude of the most westerly 

sighting was 1550 55’E, and the most easterly was at 1700 52’W. The distance 

between these two sightings was approximately 817 nautical miles (Rock et al. 2006, 

Franklin et al. 2008b). All of these individuals are reported as having strong site 

fidelity to eastern Australian breeding grounds (Kaufman et al. 1990, Rock et al. 

2006, Franklin et al. 2008b, Franklin et al. 2012, Sub-chapter 7.1 above). Franklin et 

al. (2012) concluded that some eastern Australian whales feed in and around the 

Balleny Islands in Antarctica Area V. Rock et al. (2006) also reported two individual 

humpback that have been sighted in both Hervey Bay and Eden. 

During late October 2008, 16 satellite-linked radio tags were attached to 

southbound humpback whales off Eden, NSW (Gales et al. 2009). The tags remained 

active from 3 to 156 days providing a full description of the transit tracks of some 

whales from Eden to Antarctic feeding areas (Figure 1).  All but one individual 

humpback whale travelled southward into the Antarctic Area V (130°E-170°W) 

feeding area. As predicted by Franklin et al. (2008), several individual humpback 

whales travelled southeast from Eden passing to the southwest of southern New 

Zealand and then at least two of these whales continued south, well to the east of 

the Balleny Islands. Several other individual humpback whales moved down along 

the Victorian and Tasmanian coast and then migrated towards the Balleny Islands 

(approximately 670 S, 1630E), with some dispersing well to the west (approximately 

1480E) and to the east  (approximately 1760W) of the Balleny Islands. A single 

humpback whale accompanied by a calf at the time of tag deployment, followed the 

Victorian coast westward, then travelled through Bass Strait to northwest Tasmania 

and from there southwest to the edge of the Antarctic ice shelf in Area IV (Gales et al. 

2009, Figure 1). 
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Figure 1. Tracks of the 16 individual humpback whales satellite-linked radio tagged 

off Eden in October 2008 (from Gales et al. 2009).  
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2 METHODS  

Satellite-linked radio tags were deployed on 16 southbound humpbacks whales off 

the coast of Eden, NSW (37.150S, 150.070E) between 24th October and 1st November 

2008 (Gales et al. 2009). During deployment of the tags photo-identification images 

were taken of each of the 16 individual humpback whales. A total of 33 photographs 

were obtained. Of the 33 photographs, 24 were right lateral body and dorsal 

photographs, seven were left lateral body and dorsal photographs and two were 

ventral underside fluke photographs. 

Photo-identification of humpback whales in Hervey Bay, Queensland was undertaken 

for ten weeks each year between 1992 and 2009 as part of a long-term study of the 

social behaviour and social organization of humpback whales in Hervey Bay. 

Photography of ventral underside flukes, and related left and right lateral body and 

dorsal photographs were obtained wherever possible. The Hervey Bay fluke 

catalogue for the period 1992-2009 consists of n = 2821 individual whales. A full 

description of the Hervey Bay study area, fieldwork, effort and data obtained is 

provided in Chapter 2 above.  

In this study photo-identification images of the whales tagged off Eden in 2008 are 

compared to the existing humpback whale fluke catalogue and other photo-

identification images from Hervey Bay for the period 1992-2009. 

To identify any matches between the humpback whales in the 2008 Eden catalogue 

and the humpback whales in the Hervey Bay catalogue, each fluke and left and right 

lateral body and dorsal photograph in the Eden catalogue (n = 16 whales) was 

compared to the ventral fluke and left and right lateral body photographs in the 

Hervey Bay fluke catalogue (n = 2821 whales).	
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3 RESULTS 

The comparison of the Eden photographic catalogue with the Hervey Bay 

photography yielded two matches. Both matches were based on right lateral body 

and dorsal photographs. The photo-identification images and the details of each 

individual whale matched are provided in Figure 2 and Figure 3 below. 
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A. 
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Figure 2. Photographic match of a humpback whale photographed in Hervey Bay on 21st 

September 2008 (A, top photograph) and subsequently photographed off Eden on 24th October 2008 

(B, bottom photograph) by Gales et al. (2009). The whale was coded as satellite-radio tagged whale 

88746 off Eden and was identified in the field as a male. This male whale was only sighted on one 

occasion in Hervey Bay during 2008, and was not identified in Hervey Bay during other years. 

�
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Figure 3. Photographic match of a humpback whale photographed in Hervey Bay on 11th 

November 2002 (A, top photograph) and then photographed off Eden 29th October 2008 (B, bottom 

photograph) by Gales et al. (2009). The whale was coded as satellite-radio tagged whale 88729 off 

Eden and was inferred to be female as a calf accompanied the whale. This whale (mnemonic name 

‘Rama’) was photographed in Hervey Bay in the years 1998 from 27th September to 1st October 1999 

on the 10th August 2000 from the 6th to 25th September 2001 on the 3rd October, 2002 on the 11th 

October and in 2005 from the 4th to the 7th September. A calf accompanied the female ‘Rama’ in each 

year it was sighted in Hervey Bay, except 1999, providing further evidence that this whale is a female. 
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A satellite-linked radio tag was deployed on the male humpback whale 88746 on the 

24th October 2008 (Gales et al. 2009). The whale was in a pod of two adults. The tag 

remained active for 20 days until 12th November 2008 and provided 138 position 

locations. The whale moved south from Eden and upon reaching open water in Bass 

Strait turned eastward and travelled in a steady south-easterly direction towards the 

southern coast of New Zealand until the tag ceased reporting (Gales et al. 2009). 

The full track of whale 88746 is shown in Figure 4, below. 

A satellite-linked radio tag was deployed on the female humpback whale 88729 on 

the 29th October 2008 (Gales et al. 2009). A calf accompanied the female at the time 

the tag was deployed. The tag remained active for 98 days until the 3rd February 

2009 and provided 1160 position locations. The female followed the coastline from 

Eden moving westward around the Victorian coast until Wilsons Promontory. She 

then travelled southwest passing close to the northwest corner of Tasmania before 

continuing steadily southwest, moving out of Antarctic Area V (130°E-170°W) and 

into Antarctic Area IV (70°E-130°E) at approximately 550S. She continued southwest 

until reaching approximately 600S, 1210E on the 4th December 2008. From there, 

female 88729 moved south towards the Antarctic ice edge and then turned west, 

tracking along the ice edge and slowly moving northwest until the tag ceased 

reporting on the 3rd February 2009. The full track of whale 88729 is shown in Figure 

4, below. 
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Figure 4. Satellite-linked radio tag tracks of male whale 88746 and female 

whale 88729 (Gales et al. 2009). Whale 88746 moved towards New Zealand. Female 

whale 88729 passed through Bass Strait and down into Antarctic Area IV feeding 

area. 
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4 DISCUSSION 

The photo-identification matches presented here, of two humpback whales satellite 

tagged off Eden, NSW and also sighted in Hervey Bay, provides further evidence that 

some humpback whales that use Hervey Bay as a stopover during the southern 

migration also migrate to and past Eden, off the southern NSW coast. Some eastern 

Australian humpback whales travel past southern New Zealand en-route between 

eastern Australian breeding grounds and Antarctic Area V feeding areas (Franklin et 

al. 2008, Chapter 6 above), previous photo-identification provides no evidence of 

the routes taken between eastern Australia and New Zealand. Satellite-radio tagging 

has shown that some humpback whales passing Eden during the southern migration 

turn southwest directly towards southern New Zealand (Gales et al. 2009).  

It has been suggested that the coast off Eden, NSW is an important feeding area for 

some humpback whales during the southern migration (Stamation et al. 2007). The 

availability, early in the southern migration, of an accessible coastal feeding area may 

provide an incentive for southbound humpbacks, particularly immature males and 

females and females with new calves, to travel close to the coast until they arrive in 

the feeding area off Eden. The two matched whales reported herein are likely to have 

travelled directly along the coast of Queensland and NSW from the Hervey Bay area 

to Eden off the south coast of NSW. Eden may be an important migratory hub for 

southbound humpback whales, and possibly northbound humpback whales. 

Comparison of any existing Eden fluke catalogues with eastern Australian, Victorian, 

Tasmanian, New Zealand, Oceanian and Antarctic fluke catalogues may provide 

further insights into the migratory corridors and destinations of humpbacks passing 

through the waters of Eden, NSW. 
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Humpback whales leaving Eden travel in three primary migratory corridors prior to 

moving directly towards and dispersing across the Antarctic Area IV and V feeding 

areas: southeast towards the southern coast of New Zealand; southward along the 

New South Wales, Victorian and Tasmanian east coast, and south past New South 

Wales, west along the Victorian coast then southwest through Bass Strait (Franklin et 

al 2008b, Gales et al. 2009, Franklin et al. 2014). This study confirms that some 

humpback whales using Hervey Bay as a stop over migrate past Eden, NSW before 

moving into primary migratory corridors towards Antarctic feeding areas.  

Mitochondrial segregation of DNA haplotypes in the Northern Hemisphere have 

been interpreted as maternally directed fidelity to migratory destinations (Baker et al. 

1990). Furthermore long-term photo-identification studies of humpback whales in 

the Northern Hemisphere have documented maternally directed fidelity to feeding 

destinations (Martin et al. 1984, Clapham and Mayo 1987, Katona and Beard 1990, 

Clapham et al. 1993, Palsboll et al. 1997).  Female humpback whales with site-fidelity 

to eastern Australia, particularly Hervey Bay, have been found to feed in Antarctic 

Area V near and around the Balleny Islands (Kaufman et al. 1990, Rock et al. 2006, 

Franklin et al. 2008b, Franklin et al. 2012). The female humpback whale 88729 

reported herein had strong site-fidelity to Hervey Bay during previous breeding 

seasons, but travelled to the Antarctic Area IV feeding area in the 2008-09 feeding 

season. This result shows that at least one female humpback from eastern Australia 

does not always travel to Antarctic Area V to feed, and confirms that humpback 

whales exhibit a diverse range of feeding destinations after leaving Australian coastal 

waters. The result also indicates that there is intermingling between eastern and 

western Australian populations and suggests that distinctions between Antarctic 

feeding areas may not be as clear as previously reported. 
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Appendix III 

TABLE OF PARAMETER ESTIMATES AND 

DERIVED ESTIMATES FROM THE 

MULTISTATE OPEN ROBUST DESIGN 

MODEL 1 (MSORD) 

Table 4.3.3.1  Parameter estimates and derived estimates (with SE, 95%CI) 

from MSORD model 1: S(.)psi(PA=AP=.)pent(y+w)phi(y+w)p(y+w+effort)  

 

Parameter 
Year/ 

Interval 
Week/ 
Interval Estimate SE LCI UCI 

S All years 
 

0.947 0.012 0.918 0.966 
Psi Present to absent All yearly intervals 

 
0.141 0.038 0.081 0.234 

Psi Absent to present All yearly intervals 
 

0.141 0.038 0.081 0.234 
pent 1997 1 0.040 0.012 0.023 0.070 
pent 1997 2 0.350 0.069 0.229 0.493 
pent 1997 3 0.103 0.035 0.052 0.195 
pent 1997 4 0.107 0.029 0.061 0.179 
pent 1997 5 0.011 0.005 0.004 0.028 
pent 1997 6 0.045 0.011 0.028 0.072 
pent 1997 7 0.061 0.017 0.035 0.106 
pent 1997 8 0.021 0.006 0.012 0.038 
pent 1997 9 0.013 0.006 0.005 0.034 
pent 1998 1 0.045 0.014 0.025 0.081 
pent 1998 2 0.394 0.072 0.265 0.540 
pent 1998 3 0.116 0.039 0.058 0.217 
pent 1998 4 0.120 0.032 0.070 0.199 
pent 1998 5 0.012 0.006 0.004 0.032 
pent 1998 6 0.051 0.012 0.032 0.081 
pent 1998 7 0.069 0.019 0.040 0.118 
pent 1998 8 0.024 0.007 0.013 0.043 
pent 1998 9 0.014 0.007 0.005 0.038 
pent 1999 1 0.046 0.014 0.025 0.081 
pent 1999 2 0.397 0.070 0.270 0.539 
pent 1999 3 0.117 0.039 0.059 0.218 
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pent 1999 4 0.121 0.032 0.071 0.200 
pent 1999 5 0.012 0.006 0.004 0.032 
pent 1999 6 0.051 0.012 0.032 0.081 
pent 1999 7 0.070 0.019 0.040 0.119 
pent 1999 8 0.024 0.007 0.013 0.043 
pent 1999 9 0.015 0.007 0.005 0.038 
pent 2000 1 0.044 0.012 0.025 0.076 
pent 2000 2 0.379 0.067 0.258 0.517 
pent 2000 3 0.112 0.039 0.055 0.214 
pent 2000 4 0.116 0.032 0.066 0.195 
pent 2000 5 0.011 0.006 0.004 0.030 
pent 2000 6 0.049 0.012 0.030 0.079 
pent 2000 7 0.067 0.019 0.037 0.116 
pent 2000 8 0.023 0.007 0.012 0.042 
pent 2000 9 0.014 0.007 0.005 0.037 
pent 2001 1 0.039 0.011 0.022 0.069 
pent 2001 2 0.343 0.070 0.221 0.489 
pent 2001 3 0.101 0.035 0.050 0.193 
pent 2001 4 0.105 0.029 0.060 0.176 
pent 2001 5 0.010 0.005 0.004 0.028 
pent 2001 6 0.044 0.011 0.027 0.071 
pent 2001 7 0.060 0.018 0.034 0.105 
pent 2001 8 0.021 0.006 0.011 0.038 
pent 2001 9 0.013 0.006 0.005 0.034 
pent 2002 1 0.046 0.013 0.026 0.081 
pent 2002 2 0.398 0.070 0.272 0.540 
pent 2002 3 0.117 0.040 0.059 0.220 
pent 2002 4 0.121 0.033 0.071 0.201 
pent 2002 5 0.012 0.006 0.005 0.032 
pent 2002 6 0.052 0.012 0.032 0.082 
pent 2002 7 0.070 0.019 0.040 0.119 
pent  2002 8 0.024 0.007 0.013 0.043 
pent 2002 9 0.015 0.007 0.005 0.039 
pent 2003 1 0.045 0.013 0.025 0.079 
pent 2003 2 0.391 0.070 0.265 0.533 
pent 2003 3 0.115 0.040 0.057 0.218 
pent 2003 4 0.119 0.032 0.070 0.197 
pent 2003 5 0.012 0.006 0.004 0.031 
pent 2003 6 0.051 0.012 0.032 0.081 
pent 2003 7 0.069 0.019 0.039 0.118 
pent 2003 8 0.024 0.007 0.013 0.042 
pent 2003 9 0.014 0.007 0.005 0.038 
pent 2004 1 0.046 0.013 0.026 0.080 
pent 2004 2 0.397 0.071 0.269 0.540 
pent 2004 3 0.117 0.039 0.059 0.218 
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pent 2004 4 0.121 0.032 0.071 0.200 
pent 2004 5 0.012 0.006 0.004 0.032 
pent 2004 6 0.051 0.012 0.032 0.081 
pent 2004 7 0.070 0.020 0.040 0.119 
pent 2004 8 0.024 0.007 0.013 0.043 
pent 2004 9 0.015 0.007 0.005 0.038 
pent 2005 1 0.050 0.015 0.027 0.088 
pent 2005 2 0.432 0.071 0.301 0.573 
pent 2005 3 0.127 0.043 0.064 0.237 
pent 2005 4 0.132 0.035 0.077 0.217 
pent 2005 5 0.013 0.007 0.005 0.034 
pent 2005 6 0.056 0.013 0.035 0.088 
pent 2005 7 0.076 0.021 0.043 0.129 
pent 2005 8 0.026 0.008 0.014 0.046 
pent 2005 9 0.016 0.008 0.006 0.042 
pent 2006 1 0.049 0.015 0.027 0.086 
pent 2006 2 0.422 0.071 0.293 0.563 
pent 2006 3 0.124 0.042 0.062 0.233 
pent 2006 4 0.129 0.034 0.075 0.212 
pent 2006 5 0.013 0.006 0.005 0.034 
pent 2006 6 0.055 0.013 0.034 0.087 
pent 2006 7 0.074 0.021 0.042 0.127 
pent 2006 8 0.025 0.008 0.014 0.046 
pent 2006 9 0.015 0.008 0.006 0.041 
pent 2007 1 0.038 0.010 0.022 0.065 
pent 2007 2 0.333 0.067 0.217 0.475 
pent 2007 3 0.098 0.036 0.047 0.194 
pent 2007 4 0.102 0.030 0.056 0.178 
pent 2007 5 0.010 0.005 0.004 0.026 
pent 2007 6 0.043 0.011 0.026 0.071 
pent 2007 7 0.059 0.018 0.032 0.106 
pent 2007 8 0.020 0.006 0.011 0.037 
pent 2007 9 0.012 0.006 0.005 0.032 
pent 2008 1 0.048 0.014 0.027 0.085 
pent 2008 2 0.418 0.071 0.290 0.559 
pent 2008 3 0.123 0.042 0.062 0.230 
pent 2008 4 0.128 0.034 0.074 0.211 
pent 2008 5 0.013 0.006 0.005 0.033 
pent 2008 6 0.054 0.013 0.034 0.085 
pent 2008 7 0.074 0.021 0.042 0.126 
pent 2008 8 0.025 0.008 0.014 0.045 
pent 2008 9 0.015 0.008 0.006 0.040 
pent 2009 1 0.046 0.014 0.026 0.081 
pent 2009 2 0.400 0.070 0.273 0.542 
pent 2009 3 0.118 0.040 0.059 0.222 
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pent 2009 4 0.122 0.034 0.070 0.204 
pent 2009 5 0.012 0.006 0.005 0.031 
pent 2009 6 0.052 0.012 0.033 0.081 
pent 2009 7 0.070 0.020 0.039 0.122 
pent 2009 8 0.024 0.007 0.013 0.043 
pent 2009 9 0.015 0.007 0.005 0.039 
Phi 1997 1 0.344 0.120 0.156 0.598 
Phi 1997 2 0.846 0.183 0.259 0.989 
Phi 1997 3 0.364 0.135 0.154 0.642 
Phi 1997 4 0.414 0.138 0.188 0.683 
Phi 1997 5 0.230 0.072 0.119 0.398 
Phi 1997 6 0.555 0.135 0.299 0.785 
Phi 1997 7 0.740 0.141 0.405 0.923 
Phi 1997 8 0.241 0.082 0.116 0.434 
Phi 1997 9 0.289 0.188 0.063 0.709 
Phi 1998 1 0.325 0.115 0.147 0.574 
Phi 1998 2 0.834 0.189 0.255 0.987 
Phi 1998 3 0.345 0.139 0.136 0.638 
Phi 1998 4 0.394 0.134 0.178 0.661 
Phi 1998 5 0.216 0.068 0.112 0.376 
Phi 1998 6 0.534 0.129 0.293 0.760 
Phi 1998 7 0.724 0.142 0.395 0.913 
Phi 1998 8 0.226 0.077 0.110 0.409 
Phi 1998 9 0.272 0.174 0.063 0.677 
Phi 1999 1 0.111 0.057 0.039 0.278 
Phi 1999 2 0.566 0.326 0.089 0.946 
Phi 1999 3 0.120 0.074 0.033 0.351 
Phi 1999 4 0.144 0.080 0.045 0.373 
Phi 1999 5 0.067 0.031 0.026 0.159 
Phi 1999 6 0.229 0.104 0.086 0.484 
Phi 1999 7 0.404 0.176 0.139 0.740 
Phi 1999 8 0.070 0.036 0.025 0.182 
Phi 1999 9 0.088 0.072 0.017 0.358 
Phi 2000 1 0.476 0.152 0.215 0.750 
Phi 2000 2 0.905 0.123 0.365 0.994 
Phi 2000 3 0.497 0.150 0.234 0.763 
Phi 2000 4 0.550 0.144 0.282 0.792 
Phi 2000 5 0.341 0.105 0.172 0.564 
Phi 2000 6 0.683 0.119 0.423 0.864 
Phi 2000 7 0.831 0.103 0.539 0.954 
Phi 2000 8 0.355 0.110 0.176 0.585 
Phi 2000 9 0.413 0.228 0.100 0.817 
Phi 2001 1 0.419 0.123 0.212 0.660 
Phi 2001 2 0.883 0.145 0.327 0.992 
Phi 2001 3 0.441 0.140 0.206 0.705 
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Phi 2001 4 0.493 0.133 0.256 0.734 
Phi 2001 5 0.292 0.076 0.168 0.458 
Phi 2001 6 0.632 0.115 0.395 0.819 
Phi 2001 7 0.797 0.111 0.505 0.938 
Phi 2001 8 0.304 0.089 0.161 0.499 
Phi 2001 9 0.359 0.204 0.090 0.761 
Phi 2002 1 0.293 0.106 0.132 0.530 
Phi 2002 2 0.813 0.212 0.220 0.985 
Phi 2002 3 0.311 0.124 0.127 0.585 
Phi 2002 4 0.358 0.120 0.168 0.608 
Phi 2002 5 0.191 0.059 0.101 0.333 
Phi 2002 6 0.496 0.125 0.269 0.725 
Phi 2002 7 0.692 0.153 0.356 0.902 
Phi  2002 8 0.201 0.067 0.100 0.362 
Phi 2002 9 0.243 0.164 0.053 0.649 
Phi 2003 1 0.212 0.094 0.082 0.447 
Phi 2003 2 0.738 0.275 0.148 0.978 
Phi 2003 3 0.227 0.108 0.080 0.496 
Phi 2003 4 0.266 0.107 0.111 0.514 
Phi 2003 5 0.133 0.049 0.062 0.262 
Phi 2003 6 0.390 0.124 0.187 0.640 
Phi 2003 7 0.593 0.171 0.266 0.855 
Phi 2003 8 0.140 0.052 0.065 0.275 
Phi 2003 9 0.173 0.124 0.037 0.532 
Phi 2004 1 0.255 0.097 0.112 0.481 
Phi 2004 2 0.781 0.236 0.193 0.982 
Phi 2004 3 0.271 0.118 0.104 0.545 
Phi 2004 4 0.315 0.114 0.141 0.563 
Phi 2004 5 0.163 0.051 0.086 0.289 
Phi 2004 6 0.448 0.122 0.235 0.682 
Phi 2004 7 0.650 0.152 0.334 0.873 
Phi 2004 8 0.171 0.060 0.083 0.321 
Phi 2004 9 0.209 0.143 0.046 0.591 
Phi 2005 1 0.152 0.068 0.060 0.336 
Phi 2005 2 0.653 0.320 0.106 0.968 
Phi 2005 3 0.164 0.086 0.054 0.401 
Phi 2005 4 0.195 0.086 0.076 0.416 
Phi 2005 5 0.093 0.036 0.043 0.191 
Phi 2005 6 0.299 0.108 0.134 0.540 
Phi 2005 7 0.494 0.167 0.209 0.783 
Phi 2005 8 0.098 0.038 0.045 0.201 
Phi 2005 9 0.122 0.092 0.025 0.428 
Phi 2006 1 0.153 0.079 0.052 0.375 
Phi 2006 2 0.654 0.328 0.099 0.970 
Phi 2006 3 0.165 0.095 0.049 0.433 
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Phi 2006 4 0.196 0.096 0.068 0.447 
Phi 2006 5 0.094 0.045 0.035 0.226 
Phi 2006 6 0.301 0.116 0.127 0.560 
Phi 2006 7 0.496 0.179 0.195 0.799 
Phi 2006 8 0.099 0.046 0.038 0.231 
Phi 2006 9 0.123 0.093 0.025 0.431 
Phi 2007 1 0.523 0.148 0.255 0.778 
Phi 2007 2 0.920 0.107 0.402 0.995 
Phi 2007 3 0.544 0.143 0.279 0.787 
Phi 2007 4 0.596 0.136 0.328 0.817 
Phi 2007 5 0.385 0.109 0.202 0.607 
Phi 2007 6 0.722 0.114 0.460 0.888 
Phi 2007 7 0.856 0.092 0.581 0.962 
Phi 2007 8 0.398 0.118 0.202 0.634 
Phi 2007 9 0.459 0.250 0.106 0.859 
Phi 2008 1 0.288 0.106 0.129 0.526 
Phi 2008 2 0.809 0.213 0.221 0.984 
Phi 2008 3 0.307 0.130 0.118 0.594 
Phi 2008 4 0.353 0.120 0.163 0.605 
Phi 2008 5 0.188 0.057 0.100 0.325 
Phi 2008 6 0.491 0.128 0.260 0.725 
Phi 2008 7 0.688 0.147 0.364 0.894 
Phi 2008 8 0.197 0.067 0.097 0.359 
Phi 2008 9 0.239 0.160 0.053 0.637 
Phi 2009 1 0.437 0.141 0.201 0.706 
Phi 2009 2 0.890 0.137 0.341 0.992 
Phi 2009 3 0.459 0.166 0.186 0.758 
Phi 2009 4 0.511 0.140 0.259 0.758 
Phi 2009 5 0.307 0.105 0.144 0.539 
Phi 2009 6 0.649 0.139 0.358 0.860 
Phi 2009 7 0.808 0.113 0.503 0.946 
Phi 2009 8 0.320 0.109 0.150 0.556 
Phi 2009 9 0.376 0.229 0.082 0.803 
p 1997 1 0.118 0.045 0.054 0.238 
p 1997 2 0.224 0.093 0.092 0.452 
p 1997 3 0.043 0.017 0.019 0.094 
p 1997 4 0.075 0.030 0.034 0.157 
p 1997 5 0.088 0.033 0.042 0.176 
p 1997 6 0.285 0.088 0.146 0.480 
p 1997 7 0.195 0.069 0.093 0.365 
p 1997 8 0.141 0.053 0.065 0.280 
p 1997 9 0.283 0.100 0.131 0.508 
p 1997 10 0.335 0.202 0.079 0.748 
p 1998 1 0.104 0.035 0.053 0.194 
p 1998 2 0.200 0.069 0.097 0.368 
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p 1998 3 0.038 0.011 0.021 0.067 
p 1998 4 0.065 0.022 0.033 0.125 
p 1998 5 0.077 0.024 0.042 0.139 
p 1998 6 0.257 0.065 0.150 0.403 
p 1998 7 0.174 0.049 0.098 0.291 
p 1998 8 0.125 0.038 0.067 0.220 
p 1998 9 0.256 0.077 0.135 0.430 
p 1998 10 0.305 0.175 0.080 0.689 
p 1999 1 0.182 0.051 0.103 0.303 
p 1999 2 0.324 0.090 0.176 0.519 
p 1999 3 0.070 0.017 0.043 0.113 
p 1999 4 0.118 0.035 0.065 0.205 
p 1999 5 0.138 0.037 0.080 0.229 
p 1999 6 0.398 0.073 0.267 0.546 
p 1999 7 0.288 0.063 0.182 0.424 
p 1999 8 0.215 0.055 0.126 0.341 
p 1999 9 0.397 0.090 0.240 0.579 
p 1999 10 0.457 0.195 0.153 0.796 
p 2000 1 0.053 0.018 0.026 0.103 
p 2000 2 0.108 0.047 0.044 0.240 
p 2000 3 0.019 0.006 0.009 0.037 
p 2000 4 0.033 0.011 0.017 0.063 
p 2000 5 0.032 0.010 0.017 0.060 
p 2000 6 0.142 0.048 0.072 0.263 
p 2000 7 0.092 0.030 0.048 0.170 
p 2000 8 0.064 0.020 0.034 0.117 
p 2000 9 0.111 0.041 0.053 0.218 
p 2000 10 0.174 0.121 0.039 0.523 
p 2001 1 0.082 0.024 0.045 0.144 
p 2001 2 0.161 0.057 0.078 0.305 
p 2001 3 0.020 0.006 0.012 0.035 
p 2001 4 0.051 0.015 0.028 0.090 
p 2001 5 0.061 0.016 0.035 0.101 
p 2001 6 0.210 0.051 0.127 0.327 
p 2001 7 0.139 0.037 0.081 0.230 
p 2001 8 0.099 0.026 0.058 0.164 
p 2001 9 0.166 0.052 0.088 0.292 
p 2001 10 0.252 0.155 0.063 0.628 
p 2002 1 0.102 0.029 0.057 0.175 
p 2002 2 0.197 0.066 0.097 0.358 
p 2002 3 0.037 0.009 0.022 0.061 
p 2002 4 0.064 0.018 0.036 0.110 
p 2002 5 0.076 0.019 0.046 0.121 

p 2002 6 0.252 0.058 0.156 0.382 

p 2002 7 0.171 0.043 0.102 0.272 



	
   357 

p 2002 8 0.122 0.034 0.070 0.205 

p 2002 9 0.251 0.072 0.137 0.414 

p 2002 10 0.262 0.159 0.066 0.640 

p 2003 1 0.086 0.026 0.047 0.153 

p 2003 2 0.197 0.067 0.097 0.359 

p 2003 3 0.028 0.008 0.017 0.048 

p 2003 4 0.064 0.018 0.036 0.110 

p 2003 5 0.076 0.020 0.044 0.126 

p 2003 6 0.203 0.050 0.122 0.319 

p 2003 7 0.171 0.045 0.100 0.276 
p 2003 8 0.104 0.029 0.059 0.175 
p 2003 9 0.251 0.074 0.135 0.420 
p 2003 10 0.300 0.174 0.078 0.685 
p 2004 1 0.105 0.030 0.059 0.179 
p 2004 2 0.201 0.067 0.100 0.363 
p 2004 3 0.038 0.009 0.024 0.060 
p 2004 4 0.066 0.019 0.037 0.115 
p 2004 5 0.078 0.019 0.047 0.126 
p 2004 6 0.258 0.055 0.166 0.378 
p 2004 7 0.175 0.042 0.107 0.273 
p 2004 8 0.126 0.031 0.076 0.200 
p 2004 9 0.223 0.063 0.123 0.369 
p 2004 10 0.306 0.170 0.084 0.680 
p 2005 1 0.119 0.034 0.067 0.202 
p 2005 2 0.226 0.071 0.116 0.393 
p 2005 3 0.044 0.010 0.027 0.069 
p 2005 4 0.075 0.021 0.044 0.127 
p 2005 5 0.089 0.022 0.055 0.142 
p 2005 6 0.287 0.059 0.185 0.415 
p 2005 7 0.197 0.046 0.121 0.304 
p 2005 8 0.142 0.034 0.087 0.224 
p 2005 9 0.285 0.077 0.160 0.457 
p 2005 10 0.338 0.184 0.092 0.719 
p 2006 1 0.091 0.028 0.050 0.162 
p 2006 2 0.178 0.059 0.089 0.323 
p 2006 3 0.033 0.008 0.020 0.054 
p 2006 4 0.057 0.016 0.032 0.099 
p 2006 5 0.057 0.016 0.033 0.096 
p 2006 6 0.170 0.044 0.100 0.275 
p 2006 7 0.154 0.038 0.094 0.243 
p 2006 8 0.110 0.029 0.065 0.180 
p 2006 9 0.229 0.066 0.125 0.382 
p 2006 10 0.275 0.160 0.073 0.647 
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p 2007 1 0.033 0.011 0.017 0.062 
p 2007 2 0.068 0.030 0.028 0.155 
p 2007 3 0.011 0.004 0.006 0.022 
p 2007 4 0.020 0.006 0.011 0.037 
p 2007 5 0.024 0.007 0.014 0.041 
p 2007 6 0.091 0.031 0.046 0.173 
p 2007 7 0.058 0.020 0.029 0.111 
p 2007 8 0.040 0.013 0.021 0.074 
p 2007 9 0.091 0.035 0.042 0.187 
p 2007 10 0.096 0.076 0.019 0.373 
p 2008 1 0.069 0.020 0.038 0.121 
p 2008 2 0.138 0.049 0.066 0.265 
p 2008 3 0.024 0.006 0.015 0.040 
p 2008 4 0.043 0.013 0.024 0.076 
p 2008 5 0.051 0.013 0.031 0.082 
p 2008 6 0.180 0.042 0.112 0.278 
p 2008 7 0.118 0.032 0.068 0.197 
p 2008 8 0.083 0.022 0.049 0.138 
p 2008 9 0.180 0.056 0.095 0.314 
p 2008 10 0.218 0.139 0.054 0.580 
p 2009 1 0.033 0.012 0.016 0.065 
p 2009 2 0.081 0.033 0.035 0.175 
p 2009 3 0.009 0.003 0.005 0.017 
p 2009 4 0.024 0.009 0.012 0.048 
p 2009 5 0.029 0.009 0.016 0.052 
p 2009 6 0.108 0.039 0.053 0.210 
p 2009 7 0.048 0.018 0.023 0.097 
p 2009 8 0.048 0.015 0.025 0.088 
p 2009 9 0.108 0.041 0.050 0.217 
p 2009 10 0.096 0.073 0.020 0.355 
N 1997 

 
791 196 407 1176 

N 1998 
 

1304 217 880 1728 
N 1999 

 
1188 173 849 1527 

N 2000 
 

1966 287 1402 2529 
N 2001 

 
1640 200 1249 2032 

N 2002 
 

2002 249 1513 2490 
N 2003 

 
2416 323 1784 3049 

N 2004 
 

2320 273 1786 2855 
N 2005 

 
3048 370 2322 3774 

N 2006 
 

3661 460 2759 4563 
N 2007 

 
3740 446 2865 4615 

N 2008 
 

4345 512 3341 5349 
N 2009 

 
4406 543 3343 5470 
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