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Summary

This report describes monitoring of seabird populations in the St Kilda archipelago during May-July 2003.  Seven species were studied using four techniques:

1. Trends in guillemot, razorbill and fulmar populations were investigated by counting numbers in 25 replicate plots, monitored since 1990
 as part of the JNCC’s Seabird Monitoring Programme.  The number of fulmar AOS (apparently occupied sites) counted in a plot varied significantly from day-to-day, whereas the number of individual guillemots and razorbills did not.  When compared with the 1999 counts of the same plots, four of the seven comparable fulmar plots showed a significant decline but guillemot and razorbill plots generally did not exhibit any significant change.  This suggests guillemot and razorbill populations to be
 stable but the fulmar population to be undergoing a slow decline on St Kilda.

2. The number of kittiwake nests on Hirta were counted from land on six different
 days and sea on one day in June.  A total of 322 apparently occupied nests (AON) was recorded from land and, in an approximate count, 650 AONs from the sea.  Compared with 1996 land-based counts of 747 AONs and 1999 sea-based counts of 1247 AONs, kittiwakes appear to have continued to rapidly decline on Hirta, by more than 50% over seven years.

3. An estimate of the number of Leach’s storm petrel AOS on Dun was made using tape playback, revealing a 48% decrease since a comparable survey in 1999.  On one half of the island, the number of sample quadrats that elicited no responses increased from 20% in 1999 to 46% in 2003. The possible factors responsible for this decline are discussed, including the role of predation by great skuas, and recommendations for further research made. Eight Leach’s petrel nests on Hirta were regularly checked using a videoprobe, to determine hatching date.  Leach’s petrels
 were recorded responding to playback on 26 May and investigation of burrows using the videoprobe confirmed five individuals to be on eggs
 on 8 June.  By 9 July, one egg had hatched and a further seven eggs were still being incubated.  

4. Fulmars on Stac an Arnim were counted on 25 May from Boreray.  Approximately 2,330 AOS were visible from Boreray.

Introduction

The St Kilda archipelago, 66 km west of the Outer Hebrides, supports between 300,000 and 500,000 pairs of breeding seabirds, including nationally and internationally important numbers of Leach’s storm petrel, European storm petrel, Atlantic puffin and northern gannet.  Three complete counts of all the St Kilda seabirds were conducted in 1969 (Cramp, Bourne & Saunders, 1974), 1977 (Harris & Murray, 1978) and 2000 (Mitchell et al, 2002), interspersed by monitoring of productivity and population trends (Thompson & Walsh, 1998).  Since 1990, as part of the Seabird Monitoring Programme, trends in 
guillemot, razorbill, fulmar and kittiwake populations on Hirta have been followed through triennial counts by the JNCC (Thompson, et al. 1997).  Intensive monitoring of a representative, small portion of a large population provides a more reliable indicator of population trends, than attempting to count the entire population, which is laborious, time-consuming and prone to error from day-to-day variation in colony attendance (Walsh et al. 1995; Thompson & Walsh 1998).  Population trends are monitored by (i) counting the numbers of individuals (guillemots and razorbills) or apparently occupied sites (AOS,fulmars) within established 
plots that are monitored every three years and (ii) attempting to count all individuals (guillemots, razorbills) or apparently occupied nests, AON (kittiwakes) visible from land.  The first part of this report describes changes in populations of guillemot, razorbill, fulmar and kittiwake on the island of Hirta in 2003.

Most of the East Atlantic population of the Leach’s storm petrel breed on St Kilda but the size of the population was unknown until 2000, when Mitchell et al. (2003) were able to estimate numbers, using the novel technique of playback.  St Kilda great skuas 
are estimated to take up to 19,000 storm petrels
 each year (Phillips et al. 1999) and since the skuas have undergone an exponential population increase since first breeding in 1969, they may be having a detrimental effect on the petrel populations.  To assess the impact that great skua predation is
 having on the St Kilda Leach’s petrel population, an estimate of the number of apparently occupied burrows on Dun was made in July 2003.
Since petrels are burrow nesters
, assessing population size is difficult.  By playing a tape of a male Leach’s petrel chatter call in the vicinity of potential burrows, the number of occupied burrows can be assessed.  Male Leach’s petrels generally respond to playback approximately 35-40% of the time so to calculate the number of occupied burrows it is therefore necessary to calibrate the response rate.  Playback is repeatedly used in the same area, noting the location of all birds that respond until no new occupied burrows are found.  The response rate on any one day can then be determined from the number of responses divided by the total number of known burrows in the calibration area.  Nine burrows occupied by Leach’s petrels on Hirta were also investigated using an Everest VIT Videoprobe to establish date of laying and hatching
.

Guillemot, razorbill and fulmar

Methods

Replicate plots

Population trends were determined by comparison of seabird numbers within established replicate plots with counts from previous years.  In 1990, sections of cliff supporting between 50-200 fulmar AOS or 100-300 individual guillemots were identified.  Ten fulmar and 15 guillemot plots were randomly selected from these areas and numbers within the plots have counted in 1990, 1993, 1996, 1999 and 2003.  For safety reasons it was necessary to omit the most inaccessible plots but replacement plots were selected.  Plots were counted on at least five days during 1-21 June, between 08:00-16:00 (guillemots) and 08:00-17:30 (fulmars) during winds of <16kts (below Beaufort force 5) and absence of heavy rain or hill fog.  For further details, see Walsh et al. (1995) and Thompson & Walsh (1998).
Counting replicate plots in 2003

Seven guillemot plots and two fulmar plots were dropped in 1999 for safety reasons.  An additional fulmar plot was dropped in 2003 (Cleit at the End of the World
, F83, Am Broit) as no rope was available to permit a safe descent to the count point and erosion of the slope has occurred since 1999
.  It was therefore necessary to identify seven guillemot and three fulmar replacement plots in May 2003.  Paul Walsh provided details of new plots from the original areas identified in 1990 and 14 guillemot and four fulmar plots were randomly selected from these areas.  Three of the guillemot plots were not suitable, either due to an insufficient number of guillemots in a plot (<100) or access to the count point being unsafe (see Table 1).  Seven replacement guillemot plots were adequate and were used in the 2003 monitoring.  One of the fulmar plots was extremely difficult to count, lacking any distinguishing features on the cliff face, and so was rejected (see Table 1).  The remaining three replacement fulmar plots were used in the 2003 monitoring.  Photographs were taken of all new plots and count points.  The fifteen guillemot and ten fulmar plots were counted on 5, 9, 12, 15 and 17 June.  
High winds, rain and hill fog made counting difficult and the plot round was aborted due to poor weather on a further six days.  On 12 June weather deteriorated during the plot round and one fulmar plot (F19) could not be counted due to hill fog.  On 15 and 17 June hill fog delayed the start of the plot round but cleared sufficiently later.

Statistical analysis

The mean of all counts made at a plot on a day was taken to be the number of individuals (for guillemots) or AOS (for fulmars)
.  Previously, mean numbers of razorbills have also been found
 but, due to difficulty in detecting razorbills hidden among rocks, the maximum number of razorbills counted on each day was found
.  The mean and standard deviation of these counts across all five days of sampling were then calculated for each plot.

Counts of guillemot, razorbill and fulmar numbers within a plot varied both on the same day and from day-to-day.  The variation between repeated counts made on the same day is a measure of counting error since the true number of birds in the plot is likely to change little over the 10-30 minutes it takes to count a plot.  Day-to-day variation in counts is a combination of counting error and fluctuating numbers of birds present.  Using a one-way ANOVA test we investigated whether the variation in bird numbers was significantly greater between days than among counts made on the same day.  A significant result would suggest that bird numbers are truly fluctuating between days, whereas a non-significant result suggests either bird numbers are very consistent from day-to-day or there is relatively high counting error, masking any day-to-day variation.  The coefficient of variation (CV = [standard deviation/mean]*100) was calculated for each plot on each day (except for razorbill, as the maximum and not mean number of individuals was calculated) to look for high variation within and among days in numbers of birds recorded.  
The 2003 data were compared with 1999 data using a t-test to test for a significant change in mean number of birds in each plot.  Not all plots monitored in 2003 could be compared with 1999 data, since several plots were newly selected in 2003.  The percentage change in the mean number of individuals (guillemots, razorbills) or number of AOS (fulmars) from 1999 to 2003 was calculated.  The significance level of all tests was adjusted for multiple testing.


Table 1.  List of randomly selected plots and reasons for using or rejecting plots for monitoring in 2003.

	Plot number
	Used/rejected

	Guillemots:
	

	G28
	plot used, no problems

	G9
	too few birds counted in plot (63 guillemots)

	G7
	plot used, no problems

	G29
	plot used, no problems

	G34
	plot used, no problems

	G26
	below Conachair and considered unsafe

	G4
	plot used, no problems

	G14
	below Conachair and considered unsafe

	G30
	plot used, no problems

	G32
	plot used, no problems

	G11
	not needed as already have 7 plots

	G24
	not needed as already have 7 plots

	G22
	not needed as already have 7 plots

	G23
	not needed as already have 7 plots

	
	

	Fulmars:
	

	F40
	Rejected, as cliff face lacked distinguishing features to mark boundaries of plot - would be very difficult to count

	F85
	plot used, no problems

	F55
	plot used, no problems

	F54
	plot used, no problems


Results

Fulmar

The number of fulmars varied from day-to-day by up to 46 AOS at the same plot (Table 2) and the coefficient of variation, although generally low, was up to nearly 9% (Table 3).  Some plots yielded more consistent counts among given days than did others, suggesting certain plots were either more difficult to count or were more attractive to itinerant non-breeding birds that were recorded as breeders.  CV did not appear to be consistently higher across plots on certain days, implying that high CVs were not a consequence of weather effects or observer fatigue/experience.  At eight of the ten fulmar plots day-to-day counts varied significantly (Table 4) strongly suggesting that variation in the number of fulmar AOS is due to true variation in numbers of birds in the plot, rather than counting error.

Table 2.  The mean number of fulmar AOS in each plot visited on 5 days in June 2003.


	Plot no.
	Plot name
	5 June
	9 June
	12 June
	15 June
	17 June
	Mean
	SD

	F85
	Geo a Bhroige
	95.5
	106.0
	94.3
	109.0
	103.5
	101.7
	6.48

	F79
	Mol Ghiasgar
	174.3
	198.0
	191.3
	186.3
	163.3
	182.7
	13.85

	F63
	Aird Uachdarachd Middle
	169.0
	166.8
	159.5
	159.7
	134.5
	157.9
	13.74

	F67
	Aird Uachdarachd Top Left
	119.8
	143.7
	148.0
	157.0
	127.0
	139.1
	15.34

	F55
	Geo East of Bradastac, Top
	86.5
	91.0
	100.3
	100.8
	101.0
	95.9
	6.72

	F54
	Geo East of Bradastac, Middle
	128.0
	132.7
	155.5
	130.8
	107.0
	130.8
	17.23

	F47
	Glacan Mor West
	109.7
	124.7
	127.7
	129.0
	108.3
	119.9
	10.05

	F31
	Poll a Choire
	235.3
	243.0
	226.0
	223.0
	197.0
	224.9
	17.46

	F19
	Gob Chathaill
	76.3
	75.0
	no data
	78.0
	59.7
	72.3
	8.48

	F2
	Geo Chille Brianan
	121.0
	136.7
	130.0
	134.7
	128.0
	130.1
	6.15


Table 3.  Within-day coefficient of variation (CV) of fulmar counts at 10 plots during 5 days in June 2003.
	Plot no.
	Plot name
	5 June
	9 June
	12 June
	15 June
	17 June

	F85
	Geo a Bhroige
	0.74
	0.00
	1.62
	1.30
	3.57

	F79
	Mol Ghiasgar
	2.59
	0.71
	2.97
	2.75
	2.89

	F63
	Aird Uachdarachd Middle
	0.00
	7.50
	0.44
	1.58
	1.58

	F67
	Aird Uachdarachd Top Left
	7.07
	3.29
	4.22
	1.80
	2.84

	F55
	Geo East of Bradastac, Top
	6.30
	1.55
	4.91
	4.32
	0.00

	F54
	Geo East of Bradastac, Middle
	0.55
	6.94
	3.18
	5.89
	0.93

	F47
	Glacan Mor West
	2.93
	3.04
	1.97
	1.10
	0.53

	F31
	Poll a Choire
	4.93
	1.75
	0.00
	1.35
	1.93

	F19
	Gob Chathaill
	8.72
	5.44
	no data
	1.28
	0.97

	F2
	Geo Chille Brianan 
	1.17
	1.52
	5.81
	1.13
	0.78


Table 4.  Results of ANOVA test for source of variation in fulmar counts (adjusted significance level of 0.005 used for multiple testing)

	Plot no.
	Plot name
	F value
	P value

	F85
	Geo a Bhroige
	F4,12 = 16.40
	0.001*

	F79
	Mol Ghiasgar
	F4,13 = 22.52
	<0.001*

	F63
	Aird Uachdarachd Middle
	F4,13 = 5.92
	  0.013

	F67
	Aird Uachdarachd Top Left
	F4,10 = 18.74
	<0.001*

	F55
	Geo East of Bradastac, Top
	F4,15 = 7.77
	  0.003*

	F54
	Geo East of Bradastac, Middle
	F4,18 = 13.77
	  <0.001*

	F47
	Glacan Mor West
	F4,13 = 39.10
	 <0.001*

	F31
	Poll a Choire
	F4,14 = 31.07
	  <0.001*

	F19
	Gob Chathaill
	F3,12 = 13.88
	  0.001*

	F2
	Geo Chille Brianan
	F4,13 = 6.26
	  0.011


The fulmar population on Hirta showed evidence of a decline between 1999 and 2003: significant decreases in the number of AOS were found in four plots (Table 5, Figure 1).  Declines of 17% to 34% were detected and the mean change across all seven plots was a decline of 13%.  However, a significant increase of 20% was recorded at one plot.  The numbers of fulmars at most monitored plots in 2003 continued a trend of a gradual decline, as seen through the 1990s, although the number at some plots remained rather stable over this period or, in one case, increased (Figure 2).

Table 5.  Change in the mean number of fulmar AOS between 1999 and 2003 at seven plots and results of t-test (significance level = 0.007)

	Plot no.
	Plot name
	1999 mean
	2003 mean
	change
	t value
	P value

	F79
	Mol Ghiasgar
	219.4
	182.4
	-16.9%
	T
7 = -4.68
	0.002*

	F63
	Aird Uachdarachd Middle
	213.8
	158.2
	-26.0%
	T5 = -8.30
	<0.001*

	F67
	Aird Uachdarachd Top Left
	187.8
	139.2
	-25.9%
	T4 = -7.04
	0.002*

	F47
	Glacan Mor West
	122.8
	120.0
	-2.3%
	T4 = -0.61
	0.573  

	F31
	Poll a Choire
	246.2
	224.8
	-8.7%
	T5 = -2.49
	0.055

	F19
	Gob Chathaill
	109.2
	72.25
	-33.8%
	T3 = -8.43
	0.004*

	F2
	Geo Chille Brianan
	108.4
	130.2
	+20.1%
	T7 = -5.96
	0.001*
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Figure 1.  Number of fulmar AOS at seven comparable plots in 1999 and 2003.  (* Plots showing a significant change ( = 0.007))
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Figure 2.  Number of fulmar AOS at seven comparable plots from 1990 to 2003.

Guillemot

Table 6.  The mean number of guillemot individuals in each plot visited on 5 days in June 2003
	Plot no.
	Plot name
	5 June
	9 June
	12 June
	15 June
	17 June
	Mean
	SD

	G34
	Geo a Bhroige
	166.0
	166.0
	198.0
	179.0
	182.0
	178.2
	13.27

	G33
	Stac a Langa, End
	235.0
	242.0
	260.3
	231.3
	245.5
	242.8
	11.29

	G32
	Stac a Langa, Left of Middle
	165.7
	157.0
	175.5
	155.7
	163.3
	163.4
	7.94

	G31
	Stac a Langa, Middle
	173.7
	160.4
	179.5
	162.6
	184.3
	172.1
	10.42

	G30
	Stac a Langa, Cave
	187.8
	186.3
	195.3
	187.6
	197.8
	191.0
	5.22

	G29
	Stac a Langa, Right
	132.0
	134.5
	140.5
	129.5
	143.5
	136.0
	5.85

	G28
	Stac a Langa/Mol Ghiasgar
	121.0
	120.5
	126.7
	122.0
	129.0
	123.8
	3.78

	G10
	Geo East of Bradastac, Middle
	219.3
	235.5
	220.7
	220.0
	244.5
	228.0
	11.42

	G9
	Geo East of Bradastac, Left
	239.3
	242.5
	239.5
	239.3
	260.7
	244.3
	9.27

	G8
	Geo East of Bradastac, Top
	340.5
	348.0
	357.0
	353.0
	396.3
	359.0
	21.78

	G5
	Tunnel East, Right
	256.0
	285.5
	272.5
	255.0
	261.3
	266.1
	12.90

	G4
	Tunnel East, Left
	153.0
	171.3
	161.0
	171.5
	170.0
	165.4
	8.17

	G3
	Tunnel West
	97.0
	117.5
	104.5
	116.5
	116.7
	110.4
	9.24

	G2
	Geo Chrubaidh
	333.3
	355.3
	372.0
	357.5
	344.3
	352.5
	14.55

	G1
	Poll a Choire North
	158.0
	157.0
	159.0
	165.5
	157.0
	159.3
	3.56


Table 7.  Within-day coefficient of variation (CV) of guillemot counts at 15 plots during 5 days in June 2003
	Plot no.
	Plot name
	5 June
	9 June
	12 June
	15 June
	17 June

	G34
	Geo a Bhroige
	0.00
	2.63
	2.20
	0.79
	1.98

	G33
	Stac a Langa, End
	3.48
	2.34
	2.22
	3.84
	0.86

	G32
	Stac a Langa, Left of Middle
	7.64
	1.80
	2.82
	2.60
	2.93

	G31
	Stac a Langa, Middle
	9.71
	4.10
	0.39
	3.88
	2.99

	G30
	Stac a Langa, Cave
	7.29
	3.57
	3.29
	4.32
	4.13

	G29
	Stac a Langa, Right
	1.61
	0.53
	3.52
	0.55
	1.48

	G28
	Stac a Langa/Mol Ghiasgar
	4.68
	3.35
	4.05
	2.32
	1.10

	G10
	Geo East of Bradastac, Middle
	2.75
	0.30
	2.04
	0.00
	0.29

	G9
	Geo East of Bradastac, Left
	6.05
	1.46
	2.07
	1.47
	1.35

	G8
	Geo East of Bradastac, Top
	0.62
	3.25
	0.00
	2.40
	2.02

	G5
	Tunnel East, Right
	0.28
	0.25
	0.26
	2.18
	4.06

	G4
	Tunnel East, Left
	2.85
	1.78
	5.08
	2.06
	1.66

	G3
	Tunnel West
	3.72
	3.15
	2.03
	0.61
	5.17

	G2
	Geo Chrubaidh
	3.00
	2.78
	1.90
	0.20
	1.60

	G1
	Poll a Choire North
	0.90
	1.80
	0.00
	1.28
	0.00


Counts of individual guillemots at plots were more variable than were fulmar AOS.  At one plot counts varied by up to 56 individuals on different days (Table 6).  As with fulmars, certain plots tended to have a higher CV than other plots but CV did not show a trend across all plots between days (Table 7).  At most guillemot plots, counts did not vary significantly from day-to-day (Table 8), although four of the 15 plots showed a significant day-to-day variation and a further four showed nearly significant day-to-day variation.  Numbers in attendance at the colony undoubtedly fluctuated among days but could not generally be detected due to higher counting error.

Table 8.  Results of ANOVA test for source of variation in guillemot counts (significance level of 0.003)

	Plot no.
	Plot name
	F value
	P value

	G34
	Geo a Bhroige
	F4,12 = 37.59
	<0.001*

	G33
	Stac a Langa, End
	F4,13 = 7.79
	0.005

	G32
	Stac a Langa, Left of Middle
	F4,13 = 2.81
	0.091

	G31
	Stac a Langa, Middle
	F4,17 = 5.28
	0.009

	G30
	Stac a Langa, Cave
	F4,19 = 1.34
	0.300

	G29
	Stac a Langa, Right
	F4,9 = 9.65
	0.014

	G28
	Stac a Langa/Mol Ghiasgar
	F4,12 = 2.00
	0.188

	G10
	Geo East of Bradastac, Middle
	F4,11 = 17.61
	0.001*

	G9
	Geo East of Bradastac, Left
	F4,12 = 3.97
	0.046

	G8
	Geo East of Bradastac, Top
	F4,10 = 22.80
	0.001*

	G5
	Tunnel East, Right
	F4,11 = 8.73
	0.007

	G4
	Tunnel East, Left
	F4,12 = 6.93
	0.010

	G3
	Tunnel West
	F4,13 = 15.53
	<0.001*

	G2
	Geo Chrubaidh
	F4,12 = 8.25
	0.006

	G1
	Poll a Choire North
	F4,9 = 8.76
	0.018


Generally guillemot numbers at plots did not change significantly between 1999 and 2003 (Table 9, Figure 3).  At one plot a significant decline of 14.7% was detected and another plot exhibited a 23% decline that was almost significant but across all eight comparable plots a decrease of only 5% in guillemot numbers was found.  Over the last 13 years guillemot numbers appear to have remained stable or shown a slight increase (Figure 4).  However, only large changes in guillemot numbers are likely to be detected at many of the plots due to the high counting error encountered; for example, a decline of 23% at plot G3 did not represent a significant change
 in numbers due to high variability among counts.

Table 9.  Change in the mean number of guillemot individuals at eight comparable plots between 1999 and 2003 and results of t-test (significance level = 0.006).

	Plot no.
	Plot name
	1999 mean
	2003 mean
	change
	t value
	P value

	G33
	Stac a Langa, End
	252.2
	244.8
	-2.9%
	T5 = -0.68
	0.526

	G31
	Stac a Langa, Middle
	206.4
	173.6
	-15.9%
	T5 = -3.29
	0.022

	G10
	Geo East of Bradastac, Middle
	236.8
	228.0
	-3.7%
	T4 = -0.55
	0.610

	G8
	Geo East of Bradastac, Top
	328.8
	360.2
	9.5%
	T6 = 1.74
	0.133  

	G5
	Tunnel East, Right
	313.2
	267.3
	-14.7%
	T7 = -5.55
	0.001*

	G3
	Tunnel West
	143.8
	110.5
	-23.2%
	T5 = -3.54
	0.017

	G2
	Geo Chrubaidh
	340.4
	352.6
	3.6%
	T7 = 1.06
	0.322

	G1
	Poll a Choire North
	151.4
	159.6
	5.4%
	T4 = 0.89
	0.423
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Figure 3.  Number of guillemot individuals at eight comparable plots in 1999 and 2003.  (* Plots showing a significant change ( = 0.006))
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Figure 4.  Number of guillemot individuals at eight comparable plots from 1990 to 2003.  

Razorbill

The number of razorbills at each plot was always low, compared with fulmars and guillemots, but varied by up to 16 individuals in a plot on different days (Table 10).  CV and ANOVA were not calculated for razorbills, since the maximum rather than mean of counts made at the same plot on the same day was taken to be a better representation of razorbill numbers.

Table 10.  The maximum number of razorbill individuals in each plot visited on 5 days in June 2003
	Plot no.
	Plot name
	5 June
	9 June
	12 June
	15 June
	17 June
	Mean
	SD

	G34
	Geo a Bhroige
	11
	17
	23
	10
	11
	14.4
	5.55

	G33
	Stac a Langa, End
	24
	26
	32
	17
	19
	23.6
	5.94

	G32
	Stac a Langa, Left of Middle
	12
	10
	14
	7
	5
	9.6
	3.65

	G31
	Stac a Langa, Middle
	6
	12
	21
	14
	5
	11.6
	6.50

	G30
	Stac a Langa, Cave
	11
	7
	8
	3
	5
	6.8
	3.03

	G29
	Stac a Langa, Right
	3
	4
	2
	3
	2
	2.8
	0.84

	G28
	Stac a Langa/Mol Ghiasgar
	20
	22
	29
	20
	22
	22.6
	3.71

	G10
	Geo East of Bradastac, Middle
	10
	8
	11
	6
	10
	9.0
	2.00

	G9
	Geo East of Bradastac, Left
	19
	8
	18
	11
	12
	13.6
	4.72

	G8
	Geo East of Bradastac, Top
	64
	63
	68
	58
	60
	62.6
	3.85

	G5
	Tunnel East, Right
	0
	0
	1
	0
	0
	0.2
	0.45

	G4
	Tunnel East, Left
	0
	0
	0
	0
	0
	0
	0.00

	G3
	Tunnel West
	2
	2
	3
	2
	2
	2.2
	0.45

	G2
	Geo Chrubaidh
	13
	14
	7
	19
	14
	13.4
	4.28

	G1
	Poll a Choire North
	6
	7
	4
	15
	17
	9.8
	5.81


A comparison of 1999 and 2003 counts of razorbills showed that only one plot experienced a significant change (an increase) (Table 11, Figure 5).  Large percentage changes between years were due to the small numbers of birds present in each plot.  As with guillemots, razorbill numbers show a trend of remaining stable or slightly increasing over the last 13 years (Figure 6).

Table 11.  Results of t-test, testing for significant difference in maximum counts of razorbill individuals in 1999 and 2003 (adjusted significance level= 0.007 for multiple testing)

	Plot no.
	Plot name
	1999 mea
n
	2003 ma
x
	change
	t value
	P value

	G33
	Stac a Langa, End
	33.0
	23.6
	-28.5%
	T7 = -2.20
	0.064

	G31
	Stac a Langa, Middle
	4.6
	11.6
	+152.2%
	T5 = 2.19
	0.080

	G10
	Geo East of Bradastac, Middle
	4.8
	9.0
	+87.5%
	T5 = 4.33
	0.007*

	G8
	Geo East of Bradastac, Top
	40.0
	62.6
	+56.5%
	T4 = 3.65
	0.022

	G5
	Tunnel East, Right
	0
	0.2
	
	-
	-

	G3
	Tunnel West
	1.2
	2.2
	+83.3%
	T6 = 2.36
	0.057

	G2
	Geo Chrubaidh
	18.2
	13.4
	-26.4%
	T7 = -1.93
	0.095

	G1
	Poll a Choire North
	1.8
	9.8
	+444.4%
	T4 = 3.05
	0.038



[image: image5]
Figure 5.  The mean of the maximum number of razorbills at each plot on five days in June, 1999 and 2000 (significance level = 0.007).
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Figure 6.  Number of razorbill individuals at eight comparable plots from 1990 to 2003.  Note: 2003 values are the maximum number of birds recorded on a single day, averaged across five days in June. All other data are the mean number of birds recorded on a single day, averaged across five or more days in June.

Previous counts of razorbills have used the mean of repeated counts at the same plot on the same day so, in order to make a thorough comparison, mean of the 2003 daily repeated counts was also calculated (Table 12).  Results were similar to using the maximum of the daily repeated counts, with only one plot showing a significant decline (Table 13).  

Table 12.  Mean and SD of mean number of razorbill individuals in each plot visited on five days in June 2003

	Plot no.
	Plot name
	5 June
	9 June
	12 June
	15 June
	17 June
	Mean
	SD

	G34
	Geo a Bhroige
	10.0
	15.3
	20.3
	9.5
	9.0
	12.8
	4.91

	G33
	Stac a Langa, End
	23.5
	24.0
	30.3
	16.0
	18.5
	22.5
	5.51

	G32
	Stac a Langa, Left of Middle
	9.3
	9.5
	11.3
	7.0
	4.3
	8.3
	2.70

	G31
	Stac a Langa, Middle
	5.3
	9.8
	18.5
	14.0
	5.0
	10.5
	5.78

	G30
	Stac a Langa, Cave
	9.3
	6.7
	6.0
	2.5
	5.0
	5.9
	2.49

	G29
	Stac a Langa, Right
	2.5
	4.0
	2.0
	3.0
	2.0
	2.7
	0.84

	G28
	Stac a Langa/Mol Ghiasgar
	15.0
	21.5
	26.5
	18.0
	19.5
	20.1
	4.29

	G10
	Geo East of Bradastac, Middle
	7.0
	7.0
	9.0
	6.0
	8.5
	7.5
	1.22

	G9
	Geo East of Bradastac, Left
	17.3
	6.5
	17.0
	9.3
	11.3
	12.3
	4.76

	G8
	Geo East of Bradastac, Top
	56.5
	58.5
	67.0
	54.0
	56.0
	58.4
	5.07

	G5
	Tunnel East, Right
	0.0
	0.0
	1.0
	0.0
	0.0
	0.2
	0.45

	G4
	Tunnel East, Left
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.00

	G3
	Tunnel West
	2.0
	1.0
	3.0
	2.0
	1.7
	1.9
	0.72

	G2
	Geo Chrubaidh
	13.0
	13.0
	6.5
	17.5
	11.5
	12.3
	3.95

	G1
	Poll a Choire North
	6.0
	6.0
	3.5
	14.5
	15.5
	9.1
	5.49


Table 13.  Results of t-test, testing for significant difference in mean counts of razorbill individuals in 1999 and 2003 (adjusted significance level= 0.007 for multiple testing)

	Plot no.
	Plot name
	1999 mean
	2003 mean
	chang
e
	t value
	P value

	G33
	Stac a Langa, End
	18.83
	33
	+75.3%
	T7 = -2.53
	0.039

	G31
	Stac a Langa, Middle
	8.77
	4.6
	-47.6%
	T5 = 2.04
	0.097

	G10
	Geo East of Bradastac, Middle
	6.60
	4.8
	-27.3%
	T7 = 4.07
	0.005*

	G8
	Geo East of Bradastac, Top
	49.33
	40
	-18.9%
	T7 = 1.48
	0.183

	G5
	Tunnel East, Right
	0.17
	0
	
	-
	-

	G3
	Tunnel West
	1.71
	1.2
	-29.7%
	T7 = 1.50
	0.177

	G2
	Geo Chrubaidh
	10.84
	18.2
	+67.9%
	T7 = -2.48
	0.042

	G1
	Poll a Choire North
	7.94
	1.8
	-77.3%
	T7 = 0.20
	0.850


Discussion

The number of fulmar AOS declined between 1999 and 2003 at some of the plots on Hirta.  The guillemot and razorbill populations appear to be stable or to have shown a slight increase since 1999 but relatively high variability in counts may be masking small trends in population size.  Counts of fulmar numbers varied significantly from day-to-day whereas guillemot numbers generally did not.  However, it is not clear if this is due to greater variability in guillemot counts made on the same day or greater fluctuation in the number of fulmars at the colony on different days.  

Some plots exhibited higher variability in fulmar and guillemot counts than other plots.  It would be useful to identify what factors influence the precision with which a plot can be counted, e.g. distance between observer and colony, frequency of non-breeders in the plot.  An increase in the precision of the counts at plots would enhance the sensitivity of the monitoring plots to detect changes in seabird populations.  

Kittiwakes

Methods

Whole island counts
The total number of apparently occupied kittiwake nests (AON) on Hirta, visible from land was counted on 2, 4, 7, 19, 20, 23 June.  On 24 June, counts were made from the ship Poplar Voyager but the counts were opportunistic and the ship was frequently travelling relatively fast and distant from colonies, causing counts to be inaccurate and probably an underestimate.  The ship-based counts can, however, be reliably used as a measure of presence and absence at particular sections.
Whole island counts of guillemots and razorbills were attempted in early June but there was an insufficient number of days with wind speeds below 15 kts and the cloud base sufficiently high to permit an estimate of total numbers of guillemots and razorbills on Hirta.

Results

Kittiwake AONs varied from colonies of 4 to more than 107 birds (see Figure 7 and Figure 8 – land based and ship based counts of kittiwake maps
).  The total number of AON was found to be twice as many from sea as from land (Table 14), since many colonies are not visible from land, e.g. around The Cambir.  The true number of AON is probably higher than the ship-based estimate as it was suspected this was an underestimate.

Table 14.  Numbers of kittiwake apparently occupied nests on Hirta, counted from land and from sea in June 2003.  Count sections correspond to Boyd (1960).

	Count section
	Land-based count
	Ship-based count
	Count dates in June

	1
	5
	4
	19,24

	2
	0
	15
	19, 24

	3
	20
	13
	2, 20, 24

	4
	69
	43
	2, 4, 20, 24

	5
	49
	60
	4, 7, 20, 23, 24

	6
	83
	81
	7, 23, 24

	7
	42
	278
	7, 23, 24

	8
	54
	152
	23, 24

	9
	0
	0
	19, 24

	10
	0
	4
	19, 24

	Total
	322
	650
	


A comparison of land-based counts made in 2003 with 1996 data suggests kittiwake numbers on Hirta to have more than halved over the seven-year period (Table 15).  Comparing 2003 ship-based counts with 1999 land- and ship-based counts also suggests kittiwake numbers to have halved over the four year period (Table 15).  The lack of confidence in the 2003 ship-based count means this decline is probably an overestimate but kittiwake numbers have certainly continued to rapidly decline over the last few years.  For example, a colony of 60 nests on Ruival in 1996 supported 51 nests in 1999 but had only 4 nests in 2003.  Kittiwakes appear to be abundant on Dun and Soay and colonies could possibly have moved from Hirta to other islands to some extent, although this could not be investigated.


Table 15.  A comparison of 2003 kittiwake AON with 1999 and 1996 counts

	Count section
	Comparable land-based 2003 counta
	Land-based 1996 count
	Ship-based 2003 count
	Land and ship-based 1999 countb

	1
	5
	60
	4
	51

	2
	0
	0
	15
	26

	3
	20
	58
	13
	65

	4
	69
	306
	43
	301

	5
	13
	33
	60
	103

	6
	83
	108
	81
	85

	7
	42
	65
	278
	435

	8
	54
	117
	152
	181

	9
	0
	0
	0
	0

	10
	0
	0
	4
	0

	Total
	286
	747
	650
	1247


Notes: 
a) In 1996 one section of cliff below Mullach Mhor was not counted so was excluded from the 2003 count for comparison. 

b)
Land- and ship-based counts were conducted in 1999 as part of Seabird 2000 (Mitchell et al. 2002; Murray, 2002)

Storm petrels

Storm petrels were heard occasionally at night in late May and June.  On 21 June a storm petrel was heard responding from a cleit within the Leach’s petrel calibration area near the Lover’s Stone and after that date storm petrels were frequently heard at night outside the Factor’s House.  The Head Dyke and neighbouring cleits were surveyed using playback during the day on 25 May, 11 June, 16 June, 26 June and 7 July but no response was found until 10 July when three responses were heard.  Two of the three burrows of the responding birds were investigated using the videoprobe.  Both burrows were found to contain a bird incubating an egg.

Leach’s storm petrel

i) Monitoring of individual nests
 on Hirta

Methods

The JNCC videoprobe
 was used on Hirta to investigate burrows containing a Leach’s petrel that responded to the playback tape around the Lover’s Stone.  Using the videoprobe is difficult as it is heavy, cannot be used in damp conditions and locating burrow entrances among cleit stones can be problematic.  Furthermore, reaching the nest cup at the end of a long winding burrow with the videoprobe is also time consuming and frequently impossible.  In total the contents of nine burrows were visible using the videoprobe.
Results



Leach’s petrels were found responding to playback during the day on 26 May 2003, although it is probable they were present before this date.  Three Leach’s petrels were found to be incubating on 8 June and a further four burrows containing an incubating bird were found during June.  The first egg hatched some time during 6-9 July, although the other six eggs had not hatched by 9 July (Table 16).

Following a response to the male chatter tape playback, an eighth
 burrow beneath a boulder was investigated with the videoprobe and was found to contain two Leach’s petrels.  Careful searching of the cavity revealed no egg, nest or nesting material.  The cavity was examined x
 days later and was found to be empty.  No response to playback was heard other than on the x July.  It appeared that this pair of Leach’s petrels were non-breeders, attending the colony during the day. This discovery should sound a note of caution to the tape payback method of population estimation, as it suggests a (small) proportion of total responses will be from non-breeders.
Table 16.  Egg laying and hatching dates for Leach’s petrels, determined using a videoprobe

	Burrow #
	2
	7
	9
	11
	14
	22
	26
	42
	48
	71

	26 May
	
	chatter 
	
	Chatter 
	
	
	
	
	
	

	8 June
	

	egg
	egg
	egg
	
	
	
	
	
	

	11 June
	egg
	
	
	
	
	egg
	
	
	
	

	21 June
	egg
	egg
	egg
	
	egg
	egg
	
	
	
	

	29 June
	egg
	egg
	egg
	
	egg
	egg
	
	
	
	

	30 June
	egg
	
	
	
	
	
	
	egg
	
	

	2 July
	egg
	egg
	egg
	
	egg
	egg
	
	egg
	
	

	3 July
	
	
	
	
	
	
	egg
	
	
	2 birds, no nest

	6 July
	egg
	egg
	egg
	
	egg
	egg
	egg
	egg
	egg
	no birds present

	9 July

	egg
	egg
	chick
	
	egg
	egg
	egg
	egg
	
	

	13 July
	chick
	egg
	chick
	
	egg
	egg
	chick
	chick
	?
	


ii) Population estimate of Dun

Methods - Calibration of response rate

The tape playback survey of Dun was conducted on 4, 5, 7, 8 , 9 and 10 July, requiring a total of 20 man-days of effort.  The method of sampling was identical to that used in 1999 (insert methods here).  The intensity of sampling in 2003 was higher than in 1999, in an attempt to increase the precision of the final estimate of responses across the whole island.  In total 205 quadrats (each of 25m2) were sampled on the ‘right hand side’ (north-west part) of the island and 126 on the ‘left hand side’ (south-east part), representing 6.1% and 4.9% of the total area of each side, respectively.

On the first day of the census, a calibration plot was established on the right hand side of Dun, chosen to avoid disturbance to the dense puffin colony on the left hand side.  The plot yielded 25 responses from Leach’s petrels on the first visit. The plot was subsequently visited on each day of the census (except on 9 July, when deteriorating sea conditions dictated a premature departure from the island) and also on 6 July.  Tape playback in the calibration plot was made at various times of day, but always within the same time period as the census (i.e. 09.00 – 18.30 BST).

Results

The results of tape play-back at the calibration plot on Dun gave a mean response rate of 0.386 (Table 17 and Figure 7), very similar to that obtained in 2000 on Boreray and applied to the 1999 census of Dun (Table 18).

As in 1999, there was no significant difference in 2003 between the mean number of responses per quadrat obtained on the right hand side of Dun (0.945; 95% CL 0.776 – 1.132) compared to the left hand side (0.955; 95%CL 0.754 – 1.159).  Thus the data from both sides of the island were pooled in order to calculate a mean density of responses across the whole island. The mean density of responses recorded in 2003, at 1.795 responses per 25m2 quadrat, was significantly (by 47.4%) lower than that found in 1999. With the application of the response rate, the total population of Leach’s storm petrels on Dun in 2003 was estimated as 14,417AOS, representing a decrease of 48% since 1999 (Table 18).  The decline may have actually been slightly greater on the left hand side, where the proportion of quadrats with no responses increased substantially from 20% in 1999 to 46% in 2003.  On the right hand side the proportion of quadrats that elicited no response increased only slightly, from 41% in 1999 to 48% in 2003.

Table 17. Response rate of Leach’s petrels to tape play-back, estimated from the calibration plot on Dun 4-10th July 2003.

	Date in July
	4
	5
	6
	7
	8
	10
	
	

	No. responses
	25
	25
	29
	25
	25
	17
	
	

	New responses
	25
	9
	8
	10
	6
	1
	
	

	cum no. responses
	25
	34
	42
	52
	58
	59
	
	

	response rate1
	0.397
	0.397
	0.460
	0.397
	0.397
	0.270
	0.386
	MEAN

	
	
	
	
	
	
	
	0.336
	LCL

	
	
	
	
	
	
	
	0.436
	UCL


Note: 1. The plot of the cumulative number of responses against days after first visit (Figure 7) gave an asymptote of 63, which was taken to be the total number of birds present in the calibration plot.

Table 18.  Response rate to tape play-back, density and estimates of population size of Leach’s storm petrel on Dun in 1999 and 2003.

	Year
	Responses 25m-2
	Total responses
	Response rate
	Total AOS on Dun

	
	Mean
	LCL
	UCL
	Mean
	LCL
	UCL
	Mean
	LCL
	UCL
	Mean
	LCL
	UCL

	2003
	0.945
	0.822
	1.091
	5,569
	4,845
	6,430
	0.386
	0.336
	0.436
	14,417
	11,107
	19,120

	1999
	1.795
	1.462
	2.208
	10,583
	8,621
	13,015
	0.382
	0.338
	0.442
	27,704
	20,430
	38,506


Note: Area of Dun=147,396m2.

Figure7:  Plot of cumulative number of responses to tape play-back against days after first visit at the calibration plot on Dun, 4-10 July 2003. Solid line represents line of best fit
 from the observed responses (diamonds) and the broken lines represents the lower and upper 95% confidence limits of the line.
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Discussion

The observed 48% decline in the number of Leach’s storm petrels breeding on Dun between 1999 and 2003 has potentially serious implications for the species’ future status, not only on St Kilda but more widely, given the importance of this colony in the eastern Atlantic.  In 1999 St Kilda held 90% of the eastern Atlantic population of Leach’s storm petrels, with Dun alone holding 52%.

One potential cause of this decline is predation by great skuas.  Between 1986 and 1996 the great skua population on St Kilda increased exponentially
 from just 42 pairs to 229 pairs (Phillips et al. 1999a). Furthermore, Phillips et al. (1999b) predicted that the total great skua population on St Kilda in 1998/97
 consumed approximately 15,000 Leach’s storm petrels per year.  This would mean that between the survey in 1999 and 2003 around 60,000 Leach’s storm petrels were depredated on the archipelago, assuming that the model of Phillips et al. (1999b) is correct and that the great skua population has not changed substantially since 1998.  On Dun, the present study has shown that the Leach’s storm petrel population decreased by 13,287 pairs or 26,574 birds between 1999 and 2003.  If the populations on Boreray, Hirta and Soay have declined by a similar proportion we would expect the total population on St Kilda to have declined by almost 44,000 birds over this period.  This is fewer than the 60,000 birds predicted using the model of Phillips et al. (1999b), but nevertheless is of the order of magnitude to be expected from their predictions.  It is possible that Phillips et al. (1999b) overestimated the number of Leach’s storm petrels being depredated by skuas, since it appears that some pairs specialise in particular prey items such as petrels and so may have biased their estimates of diet of the whole St Kilda great skua population.  Conversely it is likely that non-breeding adult Leach’s petrels are also being depredated by great skuas, but could not be distinguished from analyses of skua pellets.  Furthermore, there may have been greater declines in the Leach’s petrel populations on the other islands than there were on Dun.

Another possible reason for the observed decline may in part be due to a non-breeding event, as has been observed in seabirds such as European shags (Aebischer and Wanless 1992, Harris and Wanless 1996), but has also been shown in European storm petrels breeding in the Mediterranean (E. Minguez pers. comm.).  Such events are usually linked to low abundance or availability of prey and low breeding success of those birds that do breed.  Breeding success of Leach’s storm petrels has not been measured on St Kilda, but the study plot at the Lover’s Stone on Hirta contained a similar number of AOS as in 2000
 and the small sample of nests investigated did not reveal any nest desertions or problems with hatching which may have been indicative of an unsuccessful year.

In terms of the methods used, the survey in 2003 was very similar to the 1999 survey, but the latter was conducted one week earlier than in 2003.  The lower number of responses obtained in 2003 could have been due to a decreasing response rate through the period of incubation, as was shown by this study in the calibration plot at the Lover’s Stone on Hirta.  However, in 2003 measurements of response rate on Dun were carried out at exactly the same time as the survey and showed little daily variation
.  In 1999 no calibration was conducted on Dun, but a response rate was calculated on Boreray in 2000 at the same time of year and was applied to the 1999 data.  That response rate was almost identical to that recorded on Dun in 2003 (Table 18).  However, the actual (but unknown) response rate on Dun in 1999 may, for a number of reasons, have been higher than on both Boreray in 2000 and Dun in 2003, but for the greater number of responses recorded per quadrat in 1999 to have been solely caused by a higher response rate compared with 2003, the response rate in 1999 would need to have been 0.73.  Such a high response rate is unlikely to be achieved for Leach’s storm petrels since only the males are thought to respond to taped male calls
.  The highest response rate recorded in Leach’s storm petrels was 0.518 between 20.00 and 22.00 (BST) on Boreray in 2000
.  

The 
decline in Leach’s storm petrels on Dun between 1999 and 2003 raises several important questions:

1. Have the populations of Leach’s storm petrels on the other islands in the St Kilda archipelago declined at a similar rate? Have they increased, perhaps as a result of a shift away from Dun?

2. Is predation by great skuas the main cause of the decline, and if so what is the likely effect upon the population of Leach’s storm petrels in the short, medium and long term?

3. What measures (if any) could and should be taken to reduce any population decline of Leach’s storm petrels?

4. What role does food supply
 play in the decline of Leach’s petrels?  

It is clear that if the population on Dun continues to decline at the current rate, then it could face local extinction in the next few years.  However, it is likely that if predation is in fact the main cause, predation rate will decline as Leach’s petrels become scarcer. In terms of investigating the true effect of predation by skuas, it is important that we determine the following:

a) Improved estimates of the number of petrels depredated.

b) Proportion of adult petrels
 to non-breeding birds that are depredated.

c) Where the predation occurs – at sea while the petrels are feeding, at sea close inshore to the colony or on land at night as the petrels return to and leave burrows.

d) If the level of predation and population decline is similar across the whole archipelago or concentrated in certain areas.

It is also crucial that productivity rates (i.e. fledging success), adult body mass, chick provisioning and chick growth rates of Leach’s storm petrels are monitored so that the effect of factors such as food supply (which are likely to have an important role in determining the future size of the St Kilda population) can be investigated.

Suggested future work on Leach’s storm petrels on St Kilda

1. Annual monitoring of breeding productivity. Nest boxes (as have been used for the species in N America – reference??) would enable parameters of breeding productivity to be monitored throughout the season with minimal disturbance to nesting petrels.  Built-in balances would enable daily measurements of body mass of both chicks and adults (see Bolton 19??).  The most practical location for these would be on Hirta, as they would be most accessible there, although permission to disturb archaeological sites would need to be obtained.  Examination of natural burrows, using the endoscope, may be required to determine if birds breeding in boxes are similarly successful and whether breeding success varies amongst the different islands. 

2. Adult survival. Ringing of adults on the nest or, more practically, visiting the colony at night, would help to determine within and between year survival.  

3. Predation rates. Ringing of both breeding and non-breeding Leach’s petrels
  and concurrent collection so skua pellets (containing rings) could help determine whether predation rates differ for breeders and non-breeders.

4. Re-examination of parameters in the model of Phillips et al. (1999b).

5. Distribution and timing of predation.  Radio telemetry of pairs of skuas that specialise in petrels could help determine feeding patterns and feeding sites. Use of a night-scope at/around the petrel colonies could be an additional tool to investigate this.
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�Make clear it’s not been annual


�grammar


�unncessecary


�be consistent about English name


�perhaps say that only one egg is laid


�Be consistent about common names


�This bit needs looking at re brackets etc.


�have been estimated


�clarify that this is a combination of the two spp


�may be having


�better to say ‘nest in burrows’


�Why in talics?


�Do not really need to explain exactly why!


�Can this bit be shortened?


�Bit clumsy


�Used?


�Used?


�Explain? What adjustment used? Bonferroni?


�This could go as an appendix, at best.


�What are the subscript numbers?


�If the adjustment was not made it would be a significant change, at P=0.017


�Is this the mean of the max?


�Is this the  mean of the max count?


�These are now wrong!


�Are these intended to be part of the report?


�Need somewhere to set out our resons for wanting to monitor nests.


�Need to give brand name/specification


�This bit is a bit confusing – needs more explanation ie deserting birds.


�Need to rewrite bits, as extra day added.


�Are there not a further seven eggs? Or are burrows  11 and 48 thought to have deserted?


�Check number


�Sue – what date was this?


�Why does not each burrow have a chatter recorded?


�Sue – what about the other chicks we saw on our last visit?


�Should also compare to that obtained at Lover’s Stone in 2003, although calculation method Sue used was different.


�What kind of regression was used?


�Is there a reference for this?


�Was it an exponential increase, strictly speaking?


�Do you mean in 1997 and 1998?


�What is the significance of this?


�Although the rate on the last date was quite a bit lower than previous rates.


�Need more of an explanation of your argument here.


�Was this part of the overall calibration estimate? If it was, it is later in day than should have been.


�Better to say ‘apparent decline’?


�What are the skua pops like on Boreray??


�Also productivity and survival need to be mentioned


�Maybe this question is better couched in terms of eg ‘What are the main factors influencing population change?’


�Better to say non-breeders, as there could be a lot of non-breeding adults in an episode of non-breeding.


�Not sure how feasible this would be – any method would need to rely on high site fidelity of breeders or non-breeder (latter unlikely, former unknown, but could be tested)


�Can these be identified, if not caught on nest? Ringing from mist netting would be needed to get high enough samples.


�Do we need to acknowledge Movecon separately?


�What about me and Maggie??!
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SADDLE

		transect		up/down		quadrat		RANDOM NUMBER

		540		D		30		0.9482968939

		510		D		10		0.7109679866

		520		D		10		0.1345107494

		530		D		40		0.8150001363

		560		D		20		0.8612597227

		580		D		20		0.882533568

		510		U		30		0.9337303466

		520		D		0		0.2114777705

		590		D		40		0.4082977655

		520		U		30		0.4842961842

		590		U		10		0.3382919496

		580		D		40		0.538767238

		560		D		0		0.4351708763

		580		U		20		0.1560190801

		570		D		10		0.8721267007

		610		D		10		0.8144802505

		530		U		20		0.2064446114

		610		U		10		0.1369819448

		560		D		30		0.6430639817

		550		D		30		0.8489040616

		610		U		20		0.4043300738

		540		D		0		0.1570446529

		570		U		10		0.4745346987

		530		D		20		0.0013949747

		550		D		20		0.3156132346

		570		D		30		0.9477593086

		560		D		40		0.7426917513

		590		U		30		0.4443717545

		540		D		10		0.5468626661

		600		D		30		0.9617617085

		610		D		40		0.1200206092

		520		D		30		0.9659627993

		520		U		20		0.4841523007

		510		D		40		0.0789403288

		610		D		30		0.1729873428

		530		D		30		0.9113739612

		530		U		30		0.1738107237

		590		D		10		0.649817528

		560		U		10		0.4967135571

		530		U		10		0.7038557695

		570		D		0		0.6166032787

		520		D		20		0.2413964602

		550		U		20		0.8444665547

		550		U		30		0.5462410284

		540		U		30		0.3276660887

		510		D		0		0.1121575849

		580		D		10		0.4523644442

		550		U		10		0.7173611294

		510		U		10		0.1004888332

		570		U		30		0.1870168908

		610		D		20		0.221867596

		520		U		10		0.0710722076

		600		U		20		0.4727192009

		520		D		40		0.9319786665

		580		U		30		0.343849373

		580		D		30		0.5734983648

		570		U		20		0.9042117104

		590		D		0		0.5765643509

		540		U		20		0.2199841422

		610		D		0		0.5110073468

		560		U		20		0.2817722621

		560		D		10		0.0245036079

		570		D		20		0.3676546617

		540		D		40		0.4351221784

		540		U		10		0.6755875896

		590		D		30		0.5073003738

		510		D		30		0.0462139918

		600		D		0		0.4023722552

		510		U		20		0.129812561

		580		U		10		0.4747126066

		550		D		10		0.7196929321

		610		U		30		0.3925458714

		600		D		40		0.6730660033

		550		D		0		0.41497896

		600		D		20		0.9124071311

		590		D		20		0.0692695218

		510		D		20		0.6279233161

		530		D		0		0.7788390227

		580		D		0		0.3638367821

		530		D		10		0.1893687066

		550		D		40		0.2981162693

		540		D		20		0.9495710182

		600		U		30		0.1036820479

		570		D		40		0.1554966421

		600		U		10		0.7865992308

		590		U		20		0.3863279671

		560		U		30		0.0112076617

		600		D		10		0.9092456043





Dun Totals

				resp/25m		LCL		UCL		resp/m		LCL		UCL		area		total resp		LCL		UCL		response rate		LCL		UCL		AOS		LCL		UCL

		right		0.9452		0.7756		1.1317		0.037808		0.031024		0.045268		83602		3161		2594		3784		0.39		0.336293068		0.4361937045		8184		5946		11254

		left		0.9554		0.7539		1.15873		0.038216		0.030156		0.0463492		63794		2438		1924		2957		0.39		0.336293068		0.4361937045		6312		4410		8792

		total		0.9445		0.8217		1.0906		0.03778		0.032868		0.043624		147396		5569		4845		6430		0.39		0.336293068		0.4361937045		14417		11107		19120





Dun survey

		Quadrat No.		Side of Dun		Transect no.		Up/down		Distance		Newly selected?		no. responses		date		surveyor		time

		242		L		1				30				0		7/8/03		IM

		245		L		2				20				0		7/8/03		MR

		246		L		2				30				0		7/8/03		MP

		247		L		2				40				0		7/8/03		MP

				L		2				50				0		7/8/03		MP

				L		2				60				0		7/8/03		MR

		250		L		3				20				0		7/8/03		SO

		253		L		4				20				0		7/8/03		IM

		255		L		5				0				0		7/8/03		SO

		256		L		5				10				0		7/8/03		SO

		257		L		5				20				0		7/8/03		SO

		258		L		5				30				0		7/8/03		IM

		259		L		5				40				0		7/8/03		IM

		260		L		5				50				0		7/8/03		IM

		268		L		7				40				0		7/8/03		MR

		276		L		7				120				0		7/8/03		MP

		278		L		8				10				0		7/8/03		IM

		280		L		9				0				0		7/8/03		SO

		282		L		9				20				0		7/8/03		IM

		285		L		10				10				0		7/8/03		IM

		286		L		10				20				0		7/8/03		SO

		294		L		11				60				0		7/8/03		MP

		295		L		11				70				0		7/8/03		MP

		301		L		12				50				0		7/8/03		IM

		304		L		12				80				0		7/8/03		IM

		305		L		13				0				0		7/8/03		IM

		312		L		13				70				0		7/8/03		MP

		313		L		14				0				0		7/8/03		MP

		315		L		14				20				0		7/8/03		MP

		316		L		14				30				0		7/8/03		IM

		318		L		14				50				0		7/8/03		IM

		322		L		15				30				0		7/9/03		MR

		323		L		15				40				0		7/9/03		MP

		327		L		16				20				0		7/9/03		SO

		334		L		17				30				0		7/9/03		MP

		338		L		18				10				0		7/9/03		IM

		339		L		18				20				0		7/9/03		IM

		340		L		18				30				0		7/9/03		IM

		341		L		18				40				0		7/9/03		SO

		342		L		18				50				0		7/9/03		SO

		343		L		18a				0				0		7/9/03		MP

		344		L		18a				10				0		7/9/03		MP

		345		L		18a				20				0		7/9/03		MP

		346		L		18a				30				0		7/9/03		MR

		347		L		18a				40				0		7/9/03		MR

		348		L		18a				50				0		7/9/03		MR

		349		L		19				0				0		7/9/03		SO

		350		L		19				10				0		7/9/03		SO

		351		L		19				20				0		7/9/03		IM

		352		L		19				30				0		7/9/03		IM

		353		L		20				0				0		7/9/03		MP

		355		L		20				20				0		7/9/03		SO

		356		L		20				30				0		7/9/03		SO

		357		L		20				40				0		7/9/03		SO

		358		L		21				0				0		7/9/03		MR

		359		L		21				10				0		7/9/03		MR

		361		L		21				30				0		7/9/03		IM

		362		L		21				40				0		7/9/03		IM

		1		R		0		U		50		N		0		04/07/03		NM

		4		R		0		D		20		N		0		04/07/03		NM

		5		R		0		D		40		N		0		04/07/03		MP

		6		R		10		U		10		Y		0		04/07/03		NM

		7		R		10		U		20		Y		0		04/07/03		NM

		8		R		10		U		40		Y		0		04/07/03		MP

		9		R		10		D		30		Y		0		04/07/03		MP

		11		R		20		U		40		Y		0		04/07/03		NM

		13		R		30		U		10		Y		0		04/07/03		MR

		14		R		30		U		20		Y		0		04/07/03		MR

		17		R		30		U		90		N		0		04/07/03		NM

		18		R		30		D		0		N		0		04/07/03		MR

		19		R		30		D		20		N		0		04/07/03		MR

		20		R		30		D		30		Y		0		04/07/03		MP

		21		R		40		U		20		Y		0		04/07/03		NM

		25		R		40		D		0		Y		0		04/07/03		NM

		26		R		50		U		10		N		0		04/07/03		NM

		27		R		50		U		20		Y		0		04/07/03		NM

		30		R		50		D		10		Y		0		04/07/03		MR

		34		R		60		U		60		Y		0		04/07/03		MP

		36		R		70		U		30		Y		0		04/07/03		NM

		37		R		70		U		40		Y		0		04/07/03		NM

		41		R		70		U		90		N		0		04/07/03		MP

		43		R		70		D		20		Y		0		04/07/03		MR

		48		R		80		U		80		N		0		05/07/03		MR

		49		R		90		U		10		Y		0		05/07/03		IM

		53		R		90		D		10		Y		0		05/07/03		MP

		54		R		90		D		20		N		0		05/07/03		MP

		55		R		100		U		20		N		0		05/07/03		IM

		56		R		100		U		30		N		0		05/07/03		IM

		58		R		100		U		80		Y		0		05/07/03		MR

		62		R		110		U		60		N		0		05/07/03		IM

		66		R		120		U		70		Y		0		05/07/03		MR

		67		R		120		U		90		Y		0		05/07/03		MR

		78		R		130		D		0		Y		0		05/07/03		MP

		80		R		140		U		20		N		0		05/07/03		MR

		82		R		140		U		50		Y		0		05/07/03		MR

		89		R		150		U		50		N		0		05/07/03		MR

		91		R		150		D		0		Y		0		05/07/03		MR

		94		R		160		U		20		Y		0		05/07/03		MR

		95		R		160		U		30		Y		0		05/07/03		MR

		96		R		160		U		40		Y		0		05/07/03		MP

		97		R		160		U		60		Y		0		05/07/03		MP

		100		R		170		U		10		Y		0		05/07/03		MR

		101		R		170		U		50		Y		0		05/07/03		MP

		107		R		190		U		50		N		0		05/07/03		MP

		108		R		200		U		10		N		0		05/07/03		MR

		109		R		200		U		20		Y		0		05/07/03		MP

		110		R		200		U		30		Y		0		05/07/03		MP

		111		R		200		D		0		N		0		05/07/03		MR

		117		R		220		U		20		Y		0		05/07/03		MR

		118		R		220		U		30		Y		0		05/07/03		MP

		119		R		220		U		70		N		0		05/07/03		MP

		120		R		220		D		0		Y		0		05/07/03		MR

		123		R		230		U		30		N		0		7/7/03		MR

		127		R		230		U		90		Y		0		7/7/03		MP

		131		R		240		U		20		Y		0		7/7/03		IM

		136		R		240		D		0		Y		0		7/7/03		IM

		137		R		240		D		10		N		0		7/7/03		IM

		144		R		250		U		110		N		0		05/07/03		SO

		148		R		260		U		60		N		0		05/07/03		SO

		149		R		260		U		70		Y		0		05/07/03		SO

		152		R		270		U		30		Y		0		05/07/03		IM

		162		R		280		D		10		N		0		05/07/03		IM		1630

		164		R		290		U		30		Y		0		04/07/03		SO		1612

		168		R		290		D		10		Y		0		04/07/03		SO		1530

		176		R		300		D		0		Y		0		04/07/03		SO		1420

		177		R		300		D		10		Y		0		04/07/03		IM		1415

		178		R		310		U		30		Y		0		04/07/03		SO		1410

		180		R		310		U		60		Y		0		04/07/03		IM		1400

		182		R		310		D		0		Y		0		04/07/03		SO		1350

		183		R		310		D		10		N		0		04/07/03		SO

		184		R		320		U		20		N		0		04/07/03		SO		1340

		188		R		330		U		20		Y		0		04/07/03		SO

		192		R		350		U		10		N		0		7/7/03		MR

		193		R		350		U		20		Y		0		7/7/03		MR

		195		R		360		U		30		Y		0		7/7/03		MR

		196		R		360		D		0		Y		0		7/7/03		MR

		197		R		370		U		10		N		0		7/7/03		MR

		203		R		380		U		20		Y		0		7/7/03		MR

		208		R		400		U		30		N		0		7/8/03		MR

		211		R		440		U		30		Y		0		7/7/03		MP

		212		R		450		U		10		N		0		7/8/03		MP

		213		R		450		D		0		Y		0		7/8/03		MP

		214		R		460		U		10		Y		0		7/8/03		MP

		215		R		460		U		20		Y		0		7/8/03		MP

		216		R		460		U		30		N		0		7/8/03		MP

		219		R		470		U		30		Y		0		7/8/03		MP

		221		R		480		U		10		N		0		7/8/03		MR

		223		R		490		U		30		Y		0		7/8/03		MR

		225		R		510		U		30		Y		0		7/10/03		SO

		226		R		520		D		10		Y		0		7/10/03		MP

		228		R		520		U		30		Y		0		7/10/03		IM

				R		530		U		10		Y		0		7/10/03		MR

		230		R		540		D		30		Y		0		7/10/03		SO

		231		R		560		D		20		Y		0		7/10/03		IM

		234		R		580		D		20		Y		0		7/10/03		IM

				R		590		U		10		Y		0		7/10/03		IM

		238		R		590		U		30		Y		0		7/10/03		MR

		241		L		1				20				1		7/8/03		SO

		243		L		2				0				1		7/8/03		MR

		244		L		2				10				1		7/8/03		MP

		248		L		3				0				1		7/8/03		IM

		249		L		3				10				1		7/8/03		SO

		252		L		4				10				1		7/8/03		SO

		262		L		6				10				1		7/8/03		MP

		265		L		7				10				1		7/8/03		MR

		266		L		7				20				1		7/8/03		MR

		267		L		7				30				1		7/8/03		MR

		271		L		7				70				1		7/8/03		MP

		272		L		7				80				1		7/8/03		MP

		274		L		7				100				1		7/8/03		MP

		275		L		7				110				1		7/8/03		MP

		277		L		8				0				1		7/8/03		SO

		284		L		10				0				1		7/8/03		IM

		289		L		11				10				1		7/8/03		MR

		290		L		11				20				1		7/8/03		MR

		292		L		11				40				1		7/8/03		MP

		296		L		12				0				1		7/8/03		SO

		302		L		12				60				1		7/8/03		IM

		308		L		13				30				1		7/8/03		MP

		311		L		13				60				1		7/8/03		MP

		317		L		14				40				1		7/8/03		IM

		319		L		15				0				1		7/8/03		IM

		320		L		15				10				1		7/9/03		MR

		321		L		15				20				1		7/9/03		MR

		325		L		16				0				1		7/9/03		SO

		326		L		16				10				1		7/9/03		SO

		331		L		17				0				1		7/9/03		MR

		333		L		17				20				1		7/9/03		MR

		335		L		17				40				1		7/9/03		MP

		336		L		17				50				1		7/9/03		MP

		337		L		18				0				1		7/9/03		IM

		354		L		20				10				1		7/9/03		MP

		360		L		21				20				1		7/9/03		IM

		2		R		0		U		60		Y		1		04/07/03		MP

		12		R		20		U		80		Y		1		04/07/03		NM

		23		R		40		U		70		Y		1		04/07/03		MP

		29		R		50		U		90		Y		1		04/07/03		MP

		32		R		50		D		30		Y		1		04/07/03		NM

		35		R		60		D		20		N		1		04/07/03		MR

		39		R		70		U		60		Y		1		04/07/03		MP

		40		R		70		U		70		Y		1		04/07/03		MP

		46		R		80		U		50		Y		1		05/07/03		MP

		47		R		80		U		70		Y		1		05/07/03		MR

		52		R		90		D		0		Y		1		05/07/03		IM

		59		R		100		U		90		Y		1		05/07/03		MR

		61		R		110		U		10		Y		1		05/07/03		MP

		63		R		110		U		80		Y		1		05/07/03		MR

		64		R		110		U		100		Y		1		05/07/03		MR

		69		R		120		U		140		Y		1		05/07/03		IM

		72		R		120		D		10		N		1		05/07/03		MP

		74		R		130		U		70		Y		1		05/07/03		MR

		75		R		130		U		100		Y		1		05/07/03		MP

		76		R		130		U		110		Y		1		05/07/03		MR

		77		R		130		U		150		Y		1		05/07/03		MP

		83		R		140		U		70		Y		1		05/07/03		MR

		84		R		140		U		100		Y		1		05/07/03		MP

		88		R		140		D		10		Y		1		05/07/03		MP

		90		R		150		U		80		Y		1		05/07/03		MR

		102		R		180		U		20		N		1		05/07/03		MR

		104		R		180		U		70		Y		1		05/07/03		MP

		106		R		190		U		40		Y		1		05/07/03		MR

		113		R		210		U		20		N		1		05/07/03		MR

		114		R		210		U		40		Y		1		05/07/03		MP

		115		R		210		U		60		N		1		05/07/03		MP

		121		R		220		D		10		Y		1		05/07/03		MR

		125		R		230		U		70		Y		1		7/7/03		MP

		128		R		230		U		100		Y		1		7/7/03		MP

		134		R		240		U		90		N		1		7/7/03		SO

		135		R		240		U		100		Y		1		7/7/03		SO

		138		R		250		U		10		Y		1		05/07/03		IM

		140		R		250		U		40		Y		1		7/7/03		IM

		141		R		250		U		60		N		1		7/7/03		SO

		142		R		250		U		70		Y		1		7/7/03		SO

		146		R		260		U		10		Y		1		05/07/03		IM

		147		R		260		U		20		Y		1		05/07/03		IM

		151		R		270		U		20		N		1		05/07/03		IM

		153		R		270		U		40		Y		1		05/07/03		SO

		159		R		280		U		40		Y		1		05/07/03		SO

		161		R		280		D		0		Y		1		05/07/03		IM		1630

		165		R		290		U		70		Y		1		04/07/03		SO

		172		R		300		U		30		Y		1		04/07/03		IM		1530

		181		R		310		U		70		Y		1		04/07/03		IM		1400

		190		R		330		U		60		Y		1		04/07/03		SO

		191		R		330		D		0		Y		1		04/07/03		SO

		194		R		350		U		30		N		1		7/7/03		MR

		202		R		380		U		10		Y		1		7/7/03		SO

		227		R		520		D		0		Y		1		7/10/03		MP

		233		R		570		D		10		Y		1		7/10/03		MR

				R		571		U		10		Y		1		7/10/03		MR

		236		R		580		U		20		Y		1		7/10/03		MR

		254		L		4				30				2		7/8/03		IM

		261		L		6				0				2		7/8/03		MP

		263		L		6				20				2		7/8/03		MR

		264		L		7				0				2		7/8/03		MR

		269		L		7				50				2		7/8/03		MR

		273		L		7				90				2		7/8/03		MP

		281		L		9				10				2		7/8/03		SO

		283		L		9				30				2		7/8/03		IM

		288		L		11				0				2		7/8/03		MR

		293		L		11				50				2		7/8/03		MP

		307		L		13				20				2		7/8/03		MP

		309		L		13				40				2		7/8/03		MP

		310		L		13				50				2		7/8/03		MP

		328		L		16				30				2		7/9/03		IM

		329		L		16				40				2		7/9/03		IM

		330		L		16				50				2		7/9/03		IM

		332		L		17				10				2		7/9/03		MR

		3		R		0		U		70		N		2		04/07/03		NM

		16		R		30		U		60		N		2		04/07/03		NM

		22		R		40		U		30		Y		2		04/07/03		NM

		31		R		50		D		20		Y		2		04/07/03		NM

		33		R		60		U		30		Y		2		04/07/03		NM

		42		R		70		D		10		Y		2		04/07/03		MR

		45		R		80		U		20		Y		2		05/07/03		IM

		50		R		90		U		70		Y		2		05/07/03		MP

		51		R		90		U		80		Y		2		05/07/03		MR

		65		R		120		U		20		Y		2		05/07/03		MP

		70		R		120		U		150		Y		2		05/07/03		IM

		71		R		120		U		160		Y		2		05/07/03		IM

		81		R		140		U		30		Y		2		05/07/03		MR

		86		R		140		U		130		Y		2		05/07/03		MP

		87		R		140		U		140		N		2		05/07/03		MP

		126		R		230		U		80		Y		2		7/7/03		MP

		132		R		240		U		30		Y		2		7/7/03		MR

		133		R		240		U		60		Y		2		7/7/03		MR

		158		R		280		U		20		Y		2		05/07/03		IM

		167		R		290		U		100		N		2		04/07/03		IM		1540

		170		R		300		U		10		Y		2		04/07/03		IM		1510

		174		R		300		U		50		Y		2		04/07/03		IM		1435

		175		R		300		U		70		Y		2		04/07/03		IM		1510

		179		R		310		U		40		N		2		04/07/03		SO		1425

		189		R		330		U		40		Y		2		04/07/03		IM

		205		R		380		D		10		N		2		7/7/03		MR

		224		R		510		D		10		Y		2		7/10/03		MR

		232		R		560		D		0		Y		2		7/10/03		IM

		239		L		1				0				3		7/8/03		SO

		240		L		1				10				3		7/8/03

		270		L		7				60				3		7/8/03		MR

		287		L		10				30				3		7/8/03		SO

		297		L		12				10				3		7/8/03		SO

		298		L		12				20				3		7/8/03		SO

		299		L		12				30				3		7/8/03		SO

		300		L		12				40				3		7/8/03		IM

		303		L		12				70				3		7/8/03		IM

		306		L		13				10				3		7/8/03		IM

		314		L		14				10				3		7/8/03		MP

		324		L		15				50				3		7/9/03		MP

		24		R		40		U		90		Y		3		04/07/03		MP

		57		R		100		U		70		Y		3		05/07/03		MR

		85		R		140		U		120		N		3		05/07/03		MP

		139		R		250		U		20		Y		3		05/07/03		IM

		143		R		250		U		100		Y		3		05/07/03		SO

		154		R		270		U		60		Y		3		05/07/03		SO

		155		R		270		U		80		Y		3		05/07/03		SO

		166		R		290		U		80		N		3		04/07/03		IM		1556

		204		R		380		D		0		Y		3		7/7/03		MR

		206		R		390		U		20		Y		3		7/8/03		MR

		209		R		420		U		50		Y		3		7/7/03		MP

		279		L		8				20				4		7/8/03		IM

		38		R		70		U		50		N		4		04/07/03		NM

		103		R		180		U		30		Y		4		05/07/03		MR

		124		R		230		U		40		Y		4		7/7/03		MR

		171		R		300		U		20		Y		4		04/07/03		SO

		173		R		300		U		40		Y		4		04/07/03		SO		1556

		207		R		400		U		20		Y		4		7/8/03		MR

		251		L		4				0				5		7/8/03		SO

		291		L		11				30				5		7/8/03		MR

		150		R		260		U		90		Y		5		05/07/03		SO

		160		R		280		U		80		Y		5		05/07/03		SO		1620

		185		R		320		U		50		Y		5		04/07/03		IM		1330

		186		R		320		U		60		Y		9		04/07/03		IM		1330

		44		R		70		D		30		Y		cliff		04/07/03		MR

		60		R		100		D		30		Y		cliff		05/07/03

		73		R		120		D		30		Y		cliff		05/07/03

		79		R		130		D		20		Y		cliff		05/07/03

		92		R		150		D		10		Y		cliff		05/07/03

		93		R		150		D		30		N		cliff		05/07/03

		98		R		160		D		10		N		cliff		05/07/03		MR

		99		R		160		D		30		Y		cliff		05/07/03

		105		R		180		D		20		N		cliff		05/07/03

		112		R		200		D		20		Y		cliff		05/07/03

		116		R		210		D		20		N		cliff		05/07/03

		122		R		220		D		20		Y		cliff		05/07/03

		129		R		230		D		20		Y		cliff		7/7/03

		130		R		230		D		30		Y		cliff		7/7/03

		156		R		270		D		20		Y		CLIFF		05/07/03

		157		R		270		D		30		N		cliff		05/07/03

		163		R		280		D		40		Y		cliff		05/07/03

		169		R		290		D		30		N		cliff		04/07/03				1520

		187		R		320		D		20		Y		cliff		04/07/03				1355

		210		R		430		U		40		N		CLIFF		7/7/03		MP

		217		R		460		U		40		N		cliff		7/8/03		MP

		218		R		460		U		50		Y		cliff		7/8/03		MP

		220		R		470		U		40		Y		cliff		7/8/03		MP

		222		R		480		U		50		Y		CLIFF		7/8/03		MR

		229		R		530		D		40		Y		cliff		7/10/03

		235		R		580		D		40		Y		CLIFF		7/10/03		IM

		237		R		590		D		40		Y		CLIFF		7/10/03

		10		R		20		U		20		Y				04/07/03

		15		R		30		U		30		N				04/07/03

		28		R		50		U		30		Y				04/07/03

		68		R		120		U		100		N				05/07/03

		145		R		250		D		30		Y

		198		R		370		U		20		Y				7/7/03

		199		R		370		U		30		Y				7/7/03

		200		R		370		D		0		Y				7/7/03

		201		R		370		D		10		Y				7/7/03

		Quadrat No.		Side of Dun		Transect no.		Up/down		Distance		Newly selected?

		Quadrat No.		Side of Dun		Transect no.		Up/down		Distance		Newly selected?

		Quadrat No.		Side of Dun		Transect no.		Up/down		Distance		Newly selected?

		Quadrat No.		Side of Dun		Transect no.		Up/down		Distance		Newly selected?
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duncal call types

		burrow		7/4/03		7/5/03		7/6/03		7/7/03		7/8/03		7/10/03

		1		S		P+C		P+C		P+C		S

		2		P+C		C		P+C						P+C

		3		C

		4		C

		5		C								P+C

		6		P+C

		7		C		P+C		C

		8		P+C		C						P+C

		9		P+C				C						C

		10		P+C		C		C

		11		S		C		S				P+C

		12		C		C				C

		13		P+C		C				S		C		C

		14		C		C

		15		S+C+P		P+C								C

		16		C		S		S

		17		S+C+P										P+C

		18		C		C						P+C

		19		P+C		P+C		P+C		P+C		P+C

		20		C		C		C						P+C

		21		P+C				C						C

		22		C

		23		P+C		C		C

		24		C		C		P+C		P+C		C

		25		C								C		C

		26				P+C		P+C		C		P+C

		27				S+C+P		C

		28				C		C		C		C

		29				C		C		C

		30				C		C		P+C

		31				C		P+C						C

		32				P+C		P+C		P+C				P+C

		33				C		C				P+C

		34				P+C		C		P+C		P+C

		35						C

		36						C						P+C

		37						C		C		C

		38						C		C				C

		39						C

		40						P+C		C				C

		41						P+C		C		C

		42						S				C		P+C

		43								C		C

		44								C		P+C		P+C

		45								P+C

		46								C

		47								P+C

		48								C

		49								C

		50								C		P+C

		51								C

		52								P+C				C

		53

		54

		55										P+C

		56										S+C		C

		57										C

		58										C

		59												P+C





dun calibrat

		Date		7/4/03		7/5/03		7/6/03		7/7/03		7/8/03		7/10/03				day		cum responses		fit		LCL		UCL

		end time		12.3		14		15.3		1500		19						0		0		0		0		0		Formula: resp ~ a * (1 - exp( - b * day))

		sea state		1		1		3		1								1		25		21.47		18.04		24.9

		start time		10.13		12.4		14.15		13.3		17.45						2		34		35.68		31.76		39.6		Parameters:

		wind		2NW		1		5SW		4SW								3		42		45.08		41.73		48.43		Value Std. Error  t value

		1		1		1		1		1		1		0				4		52		51.3		48.31		54.29		a 63.462200  3.3656300 18.85600

		2		1		1		1		0		0		1				5		58		55.41		51.99		58.84		b  0.413007  0.0542398  7.61448

		3		1		0		0		0		0		0				7		59		59.94		54.68		65.2

		4		1		0		0		0		0		0				8				61.12873792						Residual standard error: 2.56152 on 5 degrees of freedom

		5		1		0		0		0		1		0				9				61.9174918103

		6		1		0		0		0		0		0				10				62.4393805099						Correlation of Parameter Estimates:

		7		1		1		1		0		0		0				12				63.0131758731						a

		8		1		1		0		0		1		0				13				63.1643533282						b -0.906

		9		1		0		1		0		0		1				14				63.2643817482

		10		1		1		1		0		0		0				16				63.3547156205						response rate		0.3383377172

		11		1		1		1		0		1		0				17				63.3984552184						UCL		0.4050226849

		12		1		1		0		1		0		0				18				63.4240235317						LCL		0.2641787084

		13		1		1		0		1		1		1				19				63.4357491889

		14		1		1		0		0		0		0				20				63.4453727025

		15		1		1		0		0		0		1

		16		1		1		1		0		0		0

		17		1		0		0		0		0		1

		18		1		1		0		0		1		0

		19		1		1		1		1		1		0

		20		1		1		1		0		0		1

		21		1		0		1		0		0		1

		22		1		0		0		0		0		0

		23		1		1		1		0		0		0

		24		1		1		1		1		1		0

		25		1		0		0		0		1		1

		26		0		1		1		1		1		0

		27		0		1		1		0		0		0

		28		0		1		1		1		1		0

		29		0		1		1		1		0		0

		30		0		1		1		1		0		0

		31		0		1		1		0		0		1

		32		0		1		1		1		0		1

		33		0		1		1		0		1		0

		34		0		1		1		1		1		0

		35		0		0		1		0		0		0

		36		0		0		1		0		0		1

		37		0		0		1		1		1		0

		38		0		0		1		1		0		1

		39		0		0		1		0		0		0

		40		0		0		1		1		0		1

		41		0		0		1		1		1		0

		42		0		0		1		0		1		1

		43		0		0		0		1		1		0

		44		0		0		0		1		1		1

		45		0		0		0		1		0		0

		46		0		0		0		1		0		0

		47		0		0		0		1		0		0

		48		0		0		0		1		0		0

		49		0		0		0		1		0		0

		50		0		0		0		1		1		0

		51		0		0		0		1		0		0

		52		0		0		0		1		0		1

		53		0		0		0		0		1		0

		54		0		0		0		0		1		0

		55		0		0		0		0		1		0

		56		0		0		0		0		1		0

		57		0		0		0		0		1		0

		58		0		0		0		0		1		0

		59		0		0		0		0		0		1

		No. responses		25		25		29		25		25		17

		New responses		25		9		8		10		6		1

		cum no. repsonses		25		34		42		52		58		59

		response rate		0.3968253968		0.3968253968		0.4603174603		0.3968253968		0.3968253968		0.2698412698		0.3862433862		MEAN

																0.062424894		SD

																0.0254848563		SE

																0.336293068		LCL

																0.4361937045		UCL
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List of squares

		Side of Dun		Transect no.		Up/down		Distance

		R		0		U		10

		R		0		U		20

		R		0		U		30

		R		0		U		40

		R		0		U		50

		R		0		U		60

		R		0		U		70

		R		0		D		0

		R		0		D		10

		R		0		D		20

		R		0		D		30

		R		0		D		40

		R		10		U		10

		R		10		U		20

		R		10		U		30

		R		10		U		40

		R		10		U		50

		R		10		U		60

		R		10		U		70

		R		10		U		80

		R		10		D		0

		R		10		D		10

		R		10		D		20

		R		10		D		30

		R		10		D		40

		R		20		U		10

		R		20		U		20

		R		20		U		30

		R		20		U		40

		R		20		U		50

		R		20		U		60

		R		20		U		70

		R		20		U		80

		R		20		U		90

		R		20		U		100

		R		20		D		0

		R		20		D		10

		R		20		D		20

		R		20		D		30

		R		30		U		10

		R		30		U		20

		R		30		U		30

		R		30		U		40

		R		30		U		50

		R		30		U		60

		R		30		U		70

		R		30		U		80

		R		30		U		90

		R		30		U		100

		R		30		D		0

		R		30		D		10

		R		30		D		20

		R		30		D		30

		R		40		U		10

		R		40		U		20

		R		40		U		30

		R		40		U		40

		R		40		U		50

		R		40		U		60

		R		40		U		70

		R		40		U		80

		R		40		U		90

		R		40		U		100

		R		40		D		0

		R		40		D		10

		R		40		D		20

		R		40		D		30

		R		50		U		10

		R		50		U		20

		R		50		U		30

		R		50		U		40

		R		50		U		50

		R		50		U		60

		R		50		U		70

		R		50		U		80

		R		50		U		90

		R		50		U		100

		R		50		U		110

		R		50		D		0

		R		50		D		10

		R		50		D		20

		R		50		D		30

		R		60		U		10

		R		60		U		20

		R		60		U		30

		R		60		U		40

		R		60		U		50

		R		60		U		60

		R		60		U		70

		R		60		U		80

		R		60		U		90

		R		60		U		100

		R		60		U		110

		R		60		D		0

		R		60		D		10

		R		60		D		20

		R		60		D		30

		R		70		U		10

		R		70		U		20

		R		70		U		30

		R		70		U		40

		R		70		U		50

		R		70		U		60

		R		70		U		70

		R		70		U		80

		R		70		U		90

		R		70		D		0

		R		70		D		10

		R		70		D		20

		R		70		D		30

		R		80		U		10

		R		80		U		20

		R		80		U		30

		R		80		U		40

		R		80		U		50

		R		80		U		60

		R		80		U		70

		R		80		U		80

		R		80		U		90

		R		80		U		100

		R		80		U		110

		R		80		D		0

		R		80		D		10

		R		80		D		20

		R		80		D		30

		R		80		D		40

		R		90		U		10

		R		90		U		20

		R		90		U		30

		R		90		U		40

		R		90		U		50

		R		90		U		60

		R		90		U		70

		R		90		U		80

		R		90		U		90

		R		90		U		100

		R		90		U		110

		R		90		D		0

		R		90		D		10

		R		90		D		20

		R		90		D		30

		R		100		U		10

		R		100		U		20

		R		100		U		30

		R		100		U		40

		R		100		U		50

		R		100		U		60

		R		100		U		70

		R		100		U		80

		R		100		U		90

		R		100		U		100

		R		100		U		110

		R		100		U		120

		R		100		U		130

		R		100		D		0

		R		100		D		10

		R		100		D		20

		R		100		D		30

		R		110		U		10

		R		110		U		20

		R		110		U		30

		R		110		U		40

		R		110		U		50

		R		110		U		60

		R		110		U		70

		R		110		U		80

		R		110		U		90

		R		110		U		100

		R		110		U		110

		R		110		U		120

		R		110		U		130

		R		110		U		140

		R		110		D		0

		R		110		D		10

		R		110		D		20

		R		110		D		30

		R		110		D		40

		R		120		U		10

		R		120		U		20

		R		120		U		30

		R		120		U		40

		R		120		U		50

		R		120		U		60

		R		120		U		70

		R		120		U		80

		R		120		U		90

		R		120		U		100

		R		120		U		110

		R		120		U		120

		R		120		U		130

		R		120		U		140

		R		120		U		150

		R		120		U		160

		R		120		D		0

		R		120		D		10

		R		120		D		20

		R		120		D		30

		R		130		U		10

		R		130		U		20

		R		130		U		30

		R		130		U		40

		R		130		U		50

		R		130		U		60

		R		130		U		70

		R		130		U		80

		R		130		U		90

		R		130		U		100

		R		130		U		110

		R		130		U		120

		R		130		U		130

		R		130		U		140

		R		130		U		150

		R		130		D		0

		R		130		D		10

		R		130		D		20

		R		130		D		30

		R		130		D		40

		R		140		U		10

		R		140		U		20

		R		140		U		30

		R		140		U		40

		R		140		U		50

		R		140		U		60

		R		140		U		70

		R		140		U		80

		R		140		U		90

		R		140		U		100

		R		140		U		110

		R		140		U		120

		R		140		U		130

		R		140		U		140

		R		140		D		0

		R		140		D		10

		R		140		D		20

		R		140		D		30

		R		150		U		10

		R		150		U		20

		R		150		U		30

		R		150		U		40

		R		150		U		50

		R		150		U		60

		R		150		U		70

		R		150		U		80

		R		150		D		0

		R		150		D		10

		R		150		D		20

		R		150		D		30

		R		160		U		10

		R		160		U		20

		R		160		U		30

		R		160		U		40

		R		160		U		50

		R		160		U		60

		R		160		U		70

		R		160		U		80

		R		160		D		0

		R		160		D		10

		R		160		D		20

		R		160		D		30

		R		170		U		10

		R		170		U		20

		R		170		U		30

		R		170		U		40

		R		170		U		50

		R		170		U		60

		R		170		U		70

		R		170		U		80

		R		170		D		0

		R		170		D		10

		R		170		D		20

		R		170		D		30

		R		180		U		10

		R		180		U		20

		R		180		U		30

		R		180		U		40

		R		180		U		50

		R		180		U		60

		R		180		U		70

		R		180		U		80

		R		180		D		0

		R		180		D		10

		R		180		D		20

		R		180		D		30

		R		190		U		10

		R		190		U		20

		R		190		U		30

		R		190		U		40

		R		190		U		50

		R		190		U		60

		R		190		U		70

		R		190		D		0

		R		190		D		10

		R		190		D		20

		R		190		D		30

		R		200		U		10

		R		200		U		20

		R		200		U		30

		R		200		U		40

		R		200		U		50

		R		200		U		60

		R		200		U		70

		R		200		D		0

		R		200		D		10

		R		200		D		20

		R		200		D		30

		R		210		U		10

		R		210		U		20

		R		210		U		30

		R		210		U		40

		R		210		U		50

		R		210		U		60

		R		210		D		0

		R		210		D		10

		R		210		D		20

		R		210		D		30

		R		220		U		10

		R		220		U		20

		R		220		U		30

		R		220		U		40

		R		220		U		50

		R		220		U		60

		R		220		U		70

		R		220		D		0

		R		220		D		10

		R		220		D		20

		R		220		D		30

		R		230		U		10

		R		230		U		20

		R		230		U		30

		R		230		U		40

		R		230		U		50

		R		230		U		60

		R		230		U		70

		R		230		U		80

		R		230		U		90

		R		230		U		100

		R		230		U		110

		R		230		D		0

		R		230		D		10

		R		230		D		20

		R		230		D		30

		R		240		U		10

		R		240		U		20

		R		240		U		30

		R		240		U		40

		R		240		U		50

		R		240		U		60

		R		240		U		70

		R		240		U		80

		R		240		U		90

		R		240		U		100

		R		240		D		0

		R		240		D		10

		R		240		D		20

		R		240		D		30

		R		250		U		10

		R		250		U		20

		R		250		U		30

		R		250		U		40

		R		250		U		50

		R		250		U		60

		R		250		U		70

		R		250		U		80

		R		250		U		90

		R		250		U		100

		R		250		U		110

		R		250		D		0

		R		250		D		10

		R		250		D		20

		R		250		D		30

		R		260		U		10

		R		260		U		20

		R		260		U		30

		R		260		U		40

		R		260		U		50

		R		260		U		60

		R		260		U		70

		R		260		U		80

		R		260		U		90

		R		260		U		100

		R		260		U		110

		R		260		D		0

		R		260		D		10

		R		260		D		20

		R		260		D		30

		R		270		U		10

		R		270		U		20

		R		270		U		30

		R		270		U		40

		R		270		U		50

		R		270		U		60

		R		270		U		70

		R		270		U		80

		R		270		U		90

		R		270		U		100

		R		270		U		110

		R		270		D		0

		R		270		D		10

		R		270		D		20

		R		270		D		30

		R		280		U		10

		R		280		U		20

		R		280		U		30

		R		280		U		40

		R		280		U		50

		R		280		U		60

		R		280		U		70

		R		280		U		80

		R		280		U		90

		R		280		U		100

		R		280		D		0

		R		280		D		10

		R		280		D		20

		R		280		D		30

		R		280		D		40

		R		290		U		10

		R		290		U		20

		R		290		U		30

		R		290		U		40

		R		290		U		50

		R		290		U		60

		R		290		U		70

		R		290		U		80

		R		290		U		90

		R		290		U		100

		R		290		U		110

		R		290		D		0

		R		290		D		10

		R		290		D		20

		R		290		D		30

		R		300		U		10

		R		300		U		20

		R		300		U		30

		R		300		U		40

		R		300		U		50

		R		300		U		60

		R		300		U		70

		R		300		U		80

		R		300		U		90

		R		300		D		0

		R		300		D		10

		R		300		D		20

		R		300		D		30

		R		310		U		10

		R		310		U		20

		R		310		U		30

		R		310		U		40

		R		310		U		50

		R		310		U		60

		R		310		U		70

		R		310		D		0

		R		310		D		10

		R		310		D		20

		R		310		D		30

		R		320		U		10

		R		320		U		20

		R		320		U		30

		R		320		U		40

		R		320		U		50

		R		320		U		60

		R		320		U		70

		R		320		D		0

		R		320		D		10

		R		320		D		20

		R		330		U		10

		R		330		U		20

		R		330		U		30

		R		330		U		40

		R		330		U		50

		R		330		U		60

		R		330		U		70

		R		330		D		0

		R		330		D		10

		R		340		U		10

		R		340		U		20

		R		340		U		30

		R		340		D		0

		R		350		U		10

		R		350		U		20

		R		350		U		30

		R		350		D		0

		R		360		U		10

		R		360		U		20

		R		360		U		30

		R		360		D		0

		R		370		U		10

		R		370		U		20

		R		370		U		30

		R		370		D		0

		R		370		D		10

		R		380		U		10

		R		380		U		20

		R		380		U		30

		R		380		D		0

		R		380		D		10

		R		390		U		10

		R		390		U		20

		R		390		U		30

		R		390		D		0

		R		390		D		10

		R		400		U		10

		R		400		U		20

		R		400		U		30

		R		400		U		40

		R		410		U		20

		R		410		U		30

		R		410		U		40

		R		420		U		20

		R		420		U		30

		R		420		U		40

		R		420		U		50

		R		430		U		20

		R		430		U		30

		R		430		U		40

		R		430		U		50

		R		440		U		10

		R		440		U		20

		R		440		U		30

		R		440		U		40

		R		440		U		50

		R		440		D		0

		R		450		U		10

		R		450		U		20

		R		450		U		30

		R		450		U		40

		R		450		U		50

		R		450		D		0

		R		460		U		10

		R		460		U		20

		R		460		U		30

		R		460		U		40

		R		460		U		50

		R		460		D		0

		R		470		U		10

		R		470		U		20

		R		470		U		30

		R		470		U		40

		R		470		U		50

		R		480		U		10

		R		480		U		20

		R		480		U		30

		R		480		U		40

		R		480		U		50

		R		490		U		10

		R		490		U		20

		R		490		U		30

		R		490		U		40

		R		490		U		50

		L		10		D		0

		L		10		D		10

		L		10		D		20

		L		20		D		0

		L		20		D		10

		L		20		D		20

		L		30		D		0

		L		30		D		10

		L		30		D		20

		L		30		D		30

		L		40		D		0

		L		40		D		10

		L		40		D		20

		L		40		D		30

		L		50		D		0

		L		50		D		10

		L		60		D		0

		L		60		D		10

		L		70		D		0

		L		70		D		10

		L		80		D		0

		L		80		D		10

		L		80		D		20

		L		90		D		0

		L		90		D		10

		L		90		D		20

		L		100		D		0

		L		100		D		10

		L		100		D		20

		L		110		D		0

		L		110		D		10

		L		110		D		20

		L		110		D		30

		L		110		D		40

		L		120		D		0

		L		120		D		10

		L		130		D		0

		L		130		D		10

		L		140		D		0

		L		140		D		10

		L		150		D		0

		L		150		D		10

		L		160		U		10

		L		160		U		20

		L		160		U		30

		L		160		U		40

		L		160		U		50

		L		160		U		60

		L		160		U		70

		L		160		U		80

		L		160		U		90

		L		160		D		0

		L		160		D		10

		L		170		D		0

		L		170		D		10

		L		180		D		0

		L		180		D		10

		L		190		D		0

		L		190		D		10

		L		200		D		0

		L		200		D		10

		L		210		D		0

		L		210		D		10

		L		210		D		20

		L		220		D		0

		L		220		D		10

		L		220		D		20

		L		230		D		0

		L		230		D		10

		L		230		D		20

		L		240		D		0

		L		240		D		10

		L		240		D		20

		L		250		D		0

		L		250		D		10

		L		250		D		20

		L		260		D		0

		L		260		D		10

		L		260		D		20

		L		260		D		30

		L		260		D		40

		L		260		D		50

		L		260		D		60

		L		270		D		0

		L		270		D		10

		L		270		D		20

		L		270		D		30

		L		270		D		40

		L		270		D		50

		L		270		D		60

		L		280		D		0

		L		280		D		10

		L		280		D		20

		L		280		D		30

		L		280		D		40

		L		280		D		50

		L		280		D		60

		L		290		D		0

		L		290		D		10

		L		290		D		20

		L		290		D		30

		L		290		D		40

		L		290		D		50

		L		290		D		60

		L		300		D		0

		L		300		D		10

		L		300		D		20

		L		300		D		30

		L		300		D		40

		L		300		D		50

		L		300		D		60

		L		310		D		0

		L		310		D		10

		L		310		D		20

		L		310		D		30

		L		310		D		40

		L		310		D		50

		L		310		D		60

		L		320		D		0

		L		320		D		10

		L		320		D		20

		L		320		D		30

		L		320		D		40

		L		330		D		0

		L		330		D		10

		L		330		D		20

		L		330		D		30

		L		330		D		40

		L		340		D		0

		L		340		D		10

		L		340		D		20

		L		340		D		30

		L		340		D		40

		L		350		D		0

		L		350		D		10

		L		350		D		20

		L		350		D		30

		L		350		D		40

		L		360		D		0

		L		360		D		10

		L		360		D		20

		L		360		D		30

		L		360		D		40

		L		370		D		0

		L		370		D		10

		L		370		D		20

		L		370		D		30

		L		370		D		40

		L		380		D		0

		L		380		D		10

		L		380		D		20

		L		380		D		30

		L		380		D		40

		L		390		D		0

		L		390		D		10

		L		390		D		20

		L		390		D		30

		L		390		D		40

		L		400		D		0

		L		400		D		10

		L		400		D		20

		L		400		D		30

		L		400		D		40

		L		410		D		0

		L		410		D		10

		L		410		D		20

		L		410		D		30

		L		410		D		40

		L		420		D		0

		L		420		D		10

		L		420		D		20

		L		420		D		30

		L		420		D		40

		L		430		D		0

		L		430		D		10

		L		430		D		20

		L		430		D		30

		L		430		D		40

		L		440		D		0

		L		440		D		10

		L		440		D		20

		L		440		D		30

		L		440		D		40

		L		480		D		0

		L		480		D		10

		L		480		D		20

		L		490		D		0

		L		490		D		10

		L		490		D		20

		L		500		D		0

		L		500		D		10

		L		500		D		20

		L		510		D		0

		L		510		D		10

		L		510		D		20

		L		510		D		30

		L		520		D		0

		L		520		D		10

		L		520		D		20

		L		520		D		30

		L		530		D		0

		L		530		D		10

		L		530		D		20

		L		530		D		30

		L		540		D		0

		L		540		D		10

		L		540		D		20

		L		540		D		30

		L		100		D		30

		L		120		D		20

		L		120		D		30

		L		140		U		10

		L		140		U		20

		L		140		U		30

		L		140		U		40

		L		150		U		10

		L		150		U		20

		L		150		U		30

		L		150		U		40

		L		150		U		50

		L		150		U		60

		L		150		U		70

		L		150		U		80

		L		150		U		90

		L		170		U		10

		L		170		U		20

		L		170		U		30

		L		170		U		40

		L		170		U		50

		L		170		U		60

		L		170		U		70

		L		170		U		80

		L		170		U		90

		L		180		U		10

		L		180		U		20

		L		180		U		30

		L		180		U		40

		L		200		D		20

		L		250		D		30

		L		250		D		40

		L		250		D		50

		L		250		D		60

		L		320		D		50

		L		320		D		60

		L		450		D		0

		L		450		D		10

		L		450		D		20

		L		450		D		30

		L		450		D		40

		L		460		D		0

		L		460		D		10

		L		460		D		20

		L		460		D		30

		L		470		D		0

		L		470		D		10

		L		470		D		20





random numbers

		Side of Dun		Transect no.		Up/down		Distance		Newly selected?		Random numbers

		R		40		U		30		Y		0.0010173378

		R		20		U		20		Y		0.0013694174

		R		230		D		30		Y		0.0045712553

		R		220		D		0		Y		0.0060272908

		R		330		U		20		Y		0.0076606877

		R		160		U		40		Y		0.0103849081

		R		440		U		30		Y		0.0132078679

		R		160		U		60		Y		0.0136814456

		R		200		U		20		Y		0.0140825075

		R		320		D		20		Y		0.015542885

		R		90		D		10		Y		0.015776347

		R		370		U		30		Y		0.0198363923

		R		370		U		20		Y		0.0245356617

		R		460		U		50		Y		0.0296207166

		R		270		D		20		Y		0.0312805327

		R		120		D		30		Y		0.0345452238

		R		90		U		70		Y		0.0418038722

		R		320		U		60		Y		0.0422403922

		R		210		U		40		Y		0.0435243478

		R		240		U		20		Y		0.045692255

		R		50		U		30		Y		0.0465237815

		R		300		U		10		Y		0.04679882

		R		420		U		50		Y		0.0515827957

		R		320		U		50		Y		0.0542187291

		R		280		U		20		Y		0.0586694446

		R		310		U		30		Y		0.0623582779

		R		140		U		100		Y		0.0632663335

		R		10		U		40		Y		0.063458456

		R		240		U		60		Y		0.0665466692

		R		10		D		30		Y		0.0692536962

		R		50		D		10		Y		0.0704765475

		R		20		U		80		Y		0.0710195826

		R		270		U		60		Y		0.0714007231

		R		140		U		70		Y		0.0726230828

		R		290		U		30		Y		0.0737360436

		R		300		D		0		Y		0.0768822768

		R		50		U		90		Y		0.0787498399

		R		30		U		20		Y		0.081766227

		R		40		U		90		Y		0.0854583211

		R		230		U		90		Y		0.0909399985

		R		260		U		90		Y		0.091500973

		R		180		U		30		Y		0.0949758543

		R		470		U		30		Y		0.098017077

		R		100		U		90		Y		0.0992844462

		R		120		U		160		Y		0.1017336655

		R		230		D		20		Y		0.1056251664

		R		300		U		50		Y		0.1077371878

		R		220		D		10		Y		0.1099475308

		R		110		U		10		Y		0.1102033406

		R		270		U		30		Y		0.1107136279

		R		150		D		0		Y		0.1122526394

		R		460		U		20		Y		0.1163844035

		R		230		U		70		Y		0.118291939

		R		70		U		40		Y		0.1186225048

		R		120		U		90		Y		0.1194602667

		R		50		U		20		Y		0.121385173

		R		100		U		70		Y		0.1259317957

		R		270		U		40		Y		0.1269625686

		R		40		D		0		Y		0.1280465911

		R		280		U		40		Y		0.1312140238

		R		30		D		30		Y		0.1324213953

		R		100		D		30		Y		0.1338648802

		R		220		D		20		Y		0.1367374626

		R		40		U		70		Y		0.1402390614

		R		250		U		20		Y		0.1406245582

		R		470		U		40		Y		0.1483440271

		R		230		U		100		Y		0.1485469517

		R		90		D		0		Y		0.1508305688

		R		490		U		30		Y		0.1569473492

		R		0		U		60		Y		0.1578846596

		R		300		U		20		Y		0.1580119613

		R		260		U		20		Y		0.1586387895

		R		380		U		20		Y		0.1608817968

		R		330		U		40		Y		0.1650192177

		R		400		U		20		Y		0.1653103776

		R		70		U		70		Y		0.1663809941

		R		310		D		0		Y		0.1666031555

		R		310		U		60		Y		0.1695510768

		R		90		U		10		Y		0.1742876168

		R		70		D		20		Y		0.1744307705

		R		370		D		10		Y		0.1760607933

		R		250		U		100		Y		0.1785522809

		R		330		D		0		Y		0.1794791595

		R		70		D		30		Y		0.1807314025

		R		110		U		100		Y		0.1855401546

		R		140		U		30		Y		0.1930788772

		R		200		U		30		Y		0.195479356

		R		120		U		70		Y		0.1958455213

		R		250		U		70		Y		0.1973822478

		R		190		U		40		Y		0.2011650334

		R		160		U		30		Y		0.2015098985

		R		40		U		20		Y		0.2026019539

		R		260		U		10		Y		0.2028782493

		R		70		U		30		Y		0.2029463424

		R		130		U		110		Y		0.2096530777

		R		130		U		100		Y		0.2142027657

		R		150		D		10		Y		0.2151411186

		R		130		D		20		Y		0.2166421297

		R		140		U		50		Y		0.2172336254

		R		280		D		0		Y		0.2184279471

		R		10		U		10		Y		0.2215288261

		R		460		U		10		Y		0.2225542554

		R		240		U		30		Y		0.2306113802

		R		380		U		10		Y		0.2314537159

		R		20		U		40		Y		0.231460694

		R		130		D		0		Y		0.2315531091

		R		30		U		10		Y		0.2374423271

		R		70		U		60		Y		0.2390700841

		R		240		U		100		Y		0.2398266193

		R		160		U		20		Y		0.2400399353

		R		140		D		10		Y		0.2401676875

		R		200		D		20		Y		0.2405491883

		R		130		U		150		Y		0.2465700426

		R		110		U		80		Y		0.2485169053

		R		260		U		70		Y		0.2486004028

		R		10		U		20		Y		0.2521138582

		R		270		U		80		Y		0.2554919228

		R		290		U		70		Y		0.2581682334

		R		220		U		30		Y		0.2587419471

		R		350		U		20		Y		0.2588064945

		R		300		D		10		Y		0.2607540531

		R		280		U		80		Y		0.2694937717

		R		120		U		20		Y		0.2701795121

		R		130		U		70		Y		0.2718057061

		R		310		U		70		Y		0.2721676229

		R		360		D		0		Y		0.2723560238

		R		80		U		50		Y		0.274077573

		R		360		U		30		Y		0.2752594337

		R		450		D		0		Y		0.2819283468

		R		170		U		10		Y		0.2820666905

		R		100		U		80		Y		0.2838727833

		R		250		U		10		Y		0.285113103

		R		150		U		80		Y		0.2907827872

		R		140		U		130		Y		0.2944116798

		R		70		D		10		Y		0.2959244298

		R		290		D		10		Y		0.2980514869

		R		300		U		40		Y		0.2982483233

		R		300		U		70		Y		0.2988272944

		R		60		U		30		Y		0.3000318751

		R		80		U		70		Y		0.3019451047

		R		370		D		0		Y		0.3043775145

		R		60		U		60		Y		0.3070560139

		R		250		D		30		Y		0.3071111593

		R		300		U		30		Y		0.3081098345

		R		250		U		40		Y		0.3096895636

		R		390		U		20		Y		0.311822135

		R		180		U		70		Y		0.3120201143

		R		240		D		0		Y		0.3133048799

		R		220		U		20		Y		0.3159893302

		R		380		D		0		Y		0.3182703688

		R		80		U		20		Y		0.3250442354

		R		120		U		140		Y		0.3286307262

		R		230		U		40		Y		0.3299815738

		R		170		U		50		Y		0.3303776105

		R		480		U		50		Y		0.3305788806

		R		330		U		60		Y		0.3321008263

		R		230		U		80		Y		0.3330523333

		R		280		D		40		Y		0.3335475303

		R		90		U		80		Y		0.3339609487

		R		50		D		30		Y		0.335111026

		R		50		D		20		Y		0.3367130791

		R		160		D		30		Y		0.3375982593

		R		120		U		150		Y		0.3376557686

		R		220		U		40		Y		0.338565056

		R		20		U		60		Y		0.3438021449

		R		70		U		20		Y		0.3473555373

		R		250		D		20		Y		0.3500226393

		R		290		D		20		Y		0.3513987093

		R		10		D		20		Y		0.3518772724

		R		10		U		60		Y		0.3527765826

		R		40		U		50		Y		0.3536522399

		R		40		D		20		Y		0.3582479761

		R		50		D		0		Y		0.3615002399

		R		300		D		20		Y		0.3630026909

		R		260		D		10		Y		0.3658923639

		R		30		U		50		Y		0.3698525615

		R		80		D		10		Y		0.371699528

		R		310		U		50		Y		0.3724519938

		R		290		U		20		Y		0.3730109112

		R		100		U		50		Y		0.3744559138

		R		290		D		0		Y		0.3749801296

		R		450		U		50		Y		0.3752522461

		R		60		U		10		Y		0.3763905618

		R		180		D		10		Y		0.3853556376

		R		20		U		30		Y		0.3868027739

		R		170		D		30		Y		0.3882944766

		R		130		U		10		Y		0.3892228907

		R		290		U		110		Y		0.3921955846

		R		110		U		50		Y		0.39308143

		R		430		U		30		Y		0.3968816504

		R		270		U		70		Y		0.3975012803

		R		100		U		100		Y		0.399540572

		R		110		U		90		Y		0.4011849292

		R		480		U		30		Y		0.4014369297

		R		280		U		10		Y		0.4039427981

		R		230		U		110		Y		0.4053494776

		R		0		U		10		Y		0.4102090313

		R		190		U		70		Y		0.4111177445

		R		270		D		10		Y		0.4174383639

		R		320		U		70		Y		0.4209175149

		R		220		U		50		Y		0.4222713815

		R		170		D		10		Y		0.4270890963

		R		90		U		100		Y		0.4278229082

		R		40		U		40		Y		0.429975531

		R		120		U		80		Y		0.4306063047

		R		140		D		30		Y		0.4337079356

		R		10		U		30		Y		0.4368232142

		R		270		U		50		Y		0.4378286972

		R		140		U		10		Y		0.4389799797

		R		50		U		70		Y		0.4409577739

		R		140		U		60		Y		0.4426235522

		R		330		U		10		Y		0.4469404699

		R		210		D		10		Y		0.447691918

		R		90		U		50		Y		0.4517401361

		R		60		U		70		Y		0.4559714621

		R		440		U		10		Y		0.4680149767

		R		80		U		10		Y		0.4707624397

		R		10		U		70		Y		0.4720640922

		R		30		U		100		Y		0.4795542882

		R		120		D		20		Y		0.4799700671

		R		220		D		30		Y		0.4848717453

		R		70		D		0		Y		0.4851516926

		R		300		U		80		Y		0.4857028307

		R		170		U		30		Y		0.4894126359

		R		80		D		20		Y		0.4917177856

		R		110		U		110		Y		0.4949571544

		R		90		U		20		Y		0.4961778801

		R		40		U		80		Y		0.4974981073

		R		40		U		60		Y		0.4991489996

		R		270		U		90		Y		0.5006663441

		R		40		U		100		Y		0.5017690797

		R		20		D		10		Y		0.5018228886

		R		380		U		30		Y		0.5028968083

		R		60		U		110		Y		0.5051831644

		R		130		U		130		Y		0.5073443345

		R		180		U		50		Y		0.5141333551

		R		180		U		40		Y		0.51500699

		R		200		D		30		Y		0.5156327484

		R		30		U		70		Y		0.516562318

		R		110		D		40		Y		0.5183355004

		R		100		U		130		Y		0.518342945

		R		110		U		120		Y		0.5288955942

		R		270		U		10		Y		0.5298666076

		R		230		D		0		Y		0.5318224722

		R		30		U		40		Y		0.5333337175

		R		360		U		20		Y		0.5342257052

		R		60		D		0		Y		0.5345452411

		R		220		U		10		Y		0.542538799

		R		240		U		80		Y		0.5485555501

		R		430		U		50		Y		0.5491483102

		R		60		D		10		Y		0.5492641501

		R		200		U		70		Y		0.5497762368

		R		140		U		90		Y		0.5499878164

		R		290		U		10		Y		0.5514855994

		R		240		D		20		Y		0.5533145278

		R		260		U		110		Y		0.5533761949

		R		230		D		10		Y		0.5560859887

		R		180		U		60		Y		0.560869851

		R		450		U		40		Y		0.5636364082

		R		200		U		60		Y		0.5637490683

		R		40		D		10		Y		0.5646997983

		R		100		D		10		Y		0.5670940891

		R		250		U		80		Y		0.5674560692

		R		80		D		40		Y		0.5692477139

		R		240		U		70		Y		0.5753849119

		R		160		U		50		Y		0.5768047101

		R		420		U		30		Y		0.5807379223

		R		440		D		0		Y		0.5864131886

		R		70		U		10		Y		0.5900589965

		R		490		U		20		Y		0.5912439686

		R		130		U		80		Y		0.5933265939

		R		110		D		20		Y		0.5938909401

		R		170		U		70		Y		0.598878687

		R		80		U		100		Y		0.5990798437

		R		230		U		50		Y		0.599441875

		R		450		U		20		Y		0.602186193

		R		390		D		0		Y		0.6074402875

		R		120		U		60		Y		0.6101913524

		R		210		D		30		Y		0.6102470588

		R		250		D		0		Y		0.6133124986

		R		50		U		80		Y		0.6135046972

		R		330		D		10		Y		0.613681718

		R		20		D		0		Y		0.6139159177

		R		80		U		60		Y		0.6142004634

		R		130		U		60		Y		0.6151669234

		R		60		U		100		Y		0.6151848147

		R		390		U		10		Y		0.6165143665

		R		40		D		30		Y		0.6191983424

		R		60		U		80		Y		0.6206338096

		R		140		U		110		Y		0.6284341655

		R		320		D		0		Y		0.6313764027

		R		310		U		20		Y		0.6319743925

		R		100		U		110		Y		0.6347814086

		R		420		U		20		Y		0.6384622565

		R		260		D		0		Y		0.6402333292

		R		140		U		80		Y		0.6416720595

		R		100		D		0		Y		0.6423759779

		R		160		U		10		Y		0.6435318472

		R		120		U		10		Y		0.6443155705

		R		160		U		80		Y		0.6444989003

		R		200		D		10		Y		0.6449049677

		R		180		D		30		Y		0.6495442448

		R		190		D		10		Y		0.6496810357

		R		150		U		20		Y		0.6504108091

		R		170		D		20		Y		0.6513813015

		R		170		D		0		Y		0.6533414638

		R		140		D		20		Y		0.6569625131

		R		20		U		10		Y		0.6603757728

		R		140		U		40		Y		0.662761608

		R		0		U		20		Y		0.662987362

		R		210		U		30		Y		0.6639469346

		R		110		U		40		Y		0.6640514145

		R		310		D		30		Y		0.6661008709

		R		280		U		90		Y		0.6687769236

		R		80		D		0		Y		0.6723916996

		R		250		U		30		Y		0.6725312389

		R		190		U		10		Y		0.6771832029

		R		180		U		80		Y		0.6778434674

		R		260		D		30		Y		0.6786128944

		R		150		D		20		Y		0.679157297

		R		130		U		30		Y		0.6798402196

		R		0		U		40		Y		0.6803507456

		R		290		U		60		Y		0.6815472785

		R		450		U		30		Y		0.6844914835

		R		290		U		50		Y		0.6871493307

		R		410		U		30		Y		0.687166707

		R		20		U		50		Y		0.6921922547

		R		320		U		40		Y		0.6934656267

		R		120		U		130		Y		0.6936892638

		R		280		U		50		Y		0.6943203225

		R		20		U		70		Y		0.6946474366

		R		250		U		50		Y		0.7023824827

		R		190		D		20		Y		0.703638973

		R		290		U		40		Y		0.7049040229

		R		190		U		20		Y		0.7075110331

		R		320		U		10		Y		0.7083600668

		R		50		U		100		Y		0.7100974873

		R		240		U		40		Y		0.7157131946

		R		260		U		50		Y		0.715883369

		R		260		U		30		Y		0.7164186246

		R		150		U		40		Y		0.7215743521

		R		30		D		10		Y		0.7218501621

		R		480		U		20		Y		0.7234137776

		R		400		U		10		Y		0.7245457152

		R		280		D		20		Y		0.7250796356

		R		190		D		0		Y		0.7287789888

		R		170		U		20		Y		0.7328246349

		R		320		U		30		Y		0.7372464141

		R		100		U		40		Y		0.7428564677

		R		60		D		30		Y		0.7430341042

		R		90		U		40		Y		0.7512035836

		R		50		U		40		Y		0.7536742895

		R		50		U		110		Y		0.7568983577

		R		20		D		30		Y		0.7617917784

		R		10		D		0		Y		0.762521346

		R		160		D		20		Y		0.7638319164

		R		130		U		50		Y		0.7656822008

		R		240		U		50		Y		0.7661647883

		R		90		U		60		Y		0.7671561362

		R		20		D		20		Y		0.7683831072

		R		130		D		40		Y		0.7693362918

		R		90		U		110		Y		0.7702083796

		R		250		U		90		Y		0.7732772762

		R		330		U		50		Y		0.7735417668

		R		80		U		90		Y		0.7744721126

		R		130		U		140		Y		0.7757148984

		R		20		U		90		Y		0.7806597793

		R		90		U		30		Y		0.7817212963

		R		250		D		10		Y		0.7836678531

		R		110		D		30		Y		0.7842768113

		R		470		U		10		Y		0.7875083242

		R		180		D		0		Y		0.7890438642

		R		200		U		50		Y		0.7909267005

		R		150		U		30		Y		0.7930393121

		R		80		D		30		Y		0.7931249762

		R		190		U		60		Y		0.7986956357

		R		170		U		60		Y		0.7989124377

		R		160		D		0		Y		0.8045780487

		R		100		U		10		Y		0.8046963179

		R		420		U		40		Y		0.8059636912

		R		110		U		130		Y		0.8074857518

		R		60		U		50		Y		0.8084397887

		R		110		D		10		Y		0.8142501562

		R		490		U		10		Y		0.8183429954

		R		470		U		50		Y		0.8195638954

		R		300		D		30		Y		0.8225386087

		R		210		U		50		Y		0.8230151917

		R		60		U		20		Y		0.8243727791

		R		480		U		40		Y		0.8265136045

		R		190		D		30		Y		0.8275626018

		R		10		U		50		Y		0.8301448052

		R		310		U		10		Y		0.8318353298

		R		210		U		10		Y		0.834171563

		R		160		U		70		Y		0.8350272227

		R		470		U		20		Y		0.8370406457

		R		130		U		120		Y		0.8400364857

		R		360		U		10		Y		0.8419775002

		R		260		U		80		Y		0.8423823718

		R		10		D		40		Y		0.8459279021

		R		280		U		100		Y		0.8467017055

		R		170		U		40		Y		0.8498399436

		R		190		U		30		Y		0.8531204749

		R		130		D		10		Y		0.8536829474

		R		100		U		120		Y		0.8573896196

		R		50		U		60		Y		0.8576240922

		R		320		D		10		Y		0.8580002087

		R		490		U		50		Y		0.8580370581

		R		90		U		90		Y		0.8601082002

		R		110		U		30		Y		0.8602687781

		R		340		D		0		Y		0.8625442908

		R		130		D		30		Y		0.8630491106

		R		280		U		30		Y		0.8642548969

		R		330		U		30		Y		0.8650642841

		R		440		U		50		Y		0.8666861011

		R		260		D		20		Y		0.8685627294

		R		270		D		0		Y		0.8734991727

		R		0		D		30		Y		0.8742238572

		R		410		U		20		Y		0.8755564867

		R		340		U		30		Y		0.8761520684

		R		220		U		60		Y		0.8801762493

		R		340		U		10		Y		0.8808320148

		R		400		U		40		Y		0.8823901826

		R		80		U		110		Y		0.8860999647

		R		90		D		30		Y		0.8900116535

		R		300		U		90		Y		0.8911795516

		R		110		U		70		Y		0.8958539614

		R		150		U		10		Y		0.8958830903

		R		130		U		90		Y		0.8966889318

		R		140		D		0		Y		0.8981854654

		R		100		D		20		Y		0.8983154228

		R		60		U		40		Y		0.8984918751

		R		120		U		50		Y		0.9005987062

		R		340		U		20		Y		0.9007911114

		R		260		U		40		Y		0.9018944193

		R		200		U		40		Y		0.9024523116

		R		240		D		30		Y		0.9092090406

		R		280		U		70		Y		0.9096585425

		R		110		U		20		Y		0.9109967291

		R		30		U		80		Y		0.9139909617

		R		460		D		0		Y		0.9166692024

		R		260		U		100		Y		0.9189369895

		R		130		U		20		Y		0.9221238057

		R		440		U		20		Y		0.925797443

		R		80		U		40		Y		0.9271712215

		R		20		U		100		Y		0.9334659742

		R		120		U		120		Y		0.9335870919

		R		440		U		40		Y		0.9355261054

		R		0		U		30		Y		0.9359995581

		R		50		U		50		Y		0.9375361315

		R		230		U		10		Y		0.9411254703

		R		60		U		90		Y		0.9413918447

		R		270		U		110		Y		0.942853525

		R		390		U		30		Y		0.9446187247

		R		10		U		80		Y		0.9468751387

		R		350		D		0		Y		0.9499097783

		R		240		U		10		Y		0.9549636373

		R		230		U		60		Y		0.9564594354

		R		330		U		70		Y		0.9589777796

		R		80		U		30		Y		0.9598934647

		R		230		U		20		Y		0.9603634863

		R		110		D		0		Y		0.9621108244

		R		0		D		10		Y		0.9638288245

		R		290		U		90		Y		0.9641632055

		R		40		U		10		Y		0.9651163702

		R		280		U		60		Y		0.9678732302

		R		180		U		10		Y		0.9691923651

		R		120		U		110		Y		0.9701566168

		R		150		U		60		Y		0.9702179256

		R		170		U		80		Y		0.9723437075

		R		0		D		0		Y		0.9742119487

		R		410		U		40		Y		0.9747964403

		R		270		U		100		Y		0.9757956765

		R		130		U		40		Y		0.976221211

		R		70		U		80		Y		0.9801400116

		R		280		D		30		Y		0.9816224165

		R		110		U		140		Y		0.985805535

		R		430		U		20		Y		0.9860152081

		R		100		U		60		Y		0.9874924273

		R		310		D		20		Y		0.9879803764

		R		120		U		30		Y		0.9886018585

		R		150		U		70		Y		0.9890804288

		R		120		U		40		Y		0.9912205758

		R		490		U		40		Y		0.9932741697

		R		210		D		0		Y		0.9936532786

		R		300		U		60		Y		0.9941855626

		R		120		D		0		Y		0.9973562003

		R		10		D		10		Y		0.9980196716

		R		390		D		10		Y		0.9989202844

		L		490		D		10		Y		0.0031888122

		L		80		D		10		Y		0.0066799502

		L		150		U		60		Y		0.0079829258

		L		390		D		10		Y		0.009744899

		L		250		D		50		Y		0.0108927055

		L		410		D		40		Y		0.0117592705

		L		170		D		0		Y		0.0245210987

		L		500		D		0		Y		0.0255688457

		L		250		D		10		Y		0.0284880841

		L		450		D		0		Y		0.031624297

		L		160		D		10		Y		0.0330375889

		L		380		D		40		Y		0.0507264315

		L		140		U		20		Y		0.0526281709

		L		290		D		50		Y		0.0526879535

		L		160		U		80		Y		0.0545553441

		L		280		D		50		Y		0.0569863333

		L		320		D		20		Y		0.0578057431

		L		500		D		20		Y		0.0603828007

		L		250		D		60		Y		0.069829912

		L		460		D		20		Y		0.0702894951

		L		280		D		20		Y		0.0703458023

		L		140		U		10		Y		0.0725929793

		L		30		D		20		Y		0.0728004986

		L		280		D		10		Y		0.0774516904

		L		190		D		10		Y		0.0855679486

		L		100		D		0		Y		0.0860636966

		L		510		D		20		Y		0.0919598026

		L		280		D		60		Y		0.0922355829

		L		80		D		20		Y		0.093452332

		L		480		D		20		Y		0.0958435194

		L		300		D		20		Y		0.0966454589

		L		450		D		10		Y		0.1018043272

		L		390		D		40		Y		0.1018779957

		L		470		D		0		Y		0.1061922102

		L		320		D		30		Y		0.1078145279

		L		40		D		20		Y		0.112671724

		L		540		D		10		Y		0.1149857733

		L		140		U		40		Y		0.1173602993

		L		460		D		30		Y		0.1250238227

		L		420		D		10		Y		0.1250381872

		L		210		D		10		Y		0.1288006325

		L		170		U		90		Y		0.1288801833

		L		150		U		40		Y		0.1364829485

		L		170		U		30		Y		0.1371562913

		L		240		D		10		Y		0.1421027985

		L		180		U		40		Y		0.1459781607

		L		120		D		30		Y		0.1469768376

		L		110		D		10		Y		0.1578500792

		L		210		D		0		Y		0.1623390295

		L		440		D		10		Y		0.1646092865

		L		180		U		10		Y		0.1684062268

		L		530		D		30		Y		0.1720021973

		L		110		D		40		Y		0.1775131438

		L		360		D		40		Y		0.1777918179

		L		310		D		50		Y		0.1802785213

		L		30		D		10		Y		0.1850237422

		L		250		D		40		Y		0.1885881203

		L		180		U		20		Y		0.1947823113

		L		510		D		30		Y		0.1979310287

		L		350		D		0		Y		0.2091977599

		L		420		D		0		Y		0.211363449

		L		470		D		10		Y		0.2118821775

		L		260		D		30		Y		0.2169561459

		L		220		D		0		Y		0.2199634166

		L		20		D		20		Y		0.2227906226

		L		170		U		20		Y		0.223264024

		L		140		D		0		Y		0.2280961866

		L		500		D		10		Y		0.2308129765

		L		370		D		30		Y		0.2337560662

		L		270		D		20		Y		0.2346126672

		L		20		D		10		Y		0.2380313823

		L		330		D		30		Y		0.2421526843

		L		120		D		0		Y		0.2463054868

		L		120		D		10		Y		0.2477380082

		L		270		D		0		Y		0.2538150405

		L		420		D		20		Y		0.2624899411

		L		520		D		0		Y		0.2640247026

		L		270		D		60		Y		0.270075717

		L		390		D		20		Y		0.275409675

		L		170		D		10		Y		0.2760221153

		L		100		D		10		Y		0.2760283817

		L		330		D		10		Y		0.2859954231

		L		410		D		20		Y		0.2952234684

		L		10		D		20		Y		0.3025755553

		L		430		D		40		Y		0.30327207

		L		360		D		30		Y		0.3047704499

		L		510		D		0		Y		0.3049433923

		L		40		D		30		Y		0.3065778785

		L		290		D		30		Y		0.3093892552

		L		250		D		20		Y		0.3102349212

		L		420		D		30		Y		0.3108696836

		L		430		D		0		Y		0.3221281617

		L		490		D		20		Y		0.3229601733

		L		370		D		40		Y		0.3265474421

		L		30		D		0		Y		0.3294991817

		L		370		D		10		Y		0.3340152079

		L		250		D		30		Y		0.3352563321

		L		380		D		0		Y		0.335619104

		L		300		D		30		Y		0.3418068749

		L		270		D		10		Y		0.3423319915

		L		260		D		50		Y		0.343270295

		L		130		D		10		Y		0.3439752156

		L		510		D		10		Y		0.3485483776

		L		520		D		20		Y		0.3497250059

		L		30		D		30		Y		0.3547359203

		L		360		D		20		Y		0.36191538

		L		350		D		40		Y		0.3621507302

		L		300		D		10		Y		0.3663792156

		L		160		U		10		Y		0.3697436862

		L		170		U		70		Y		0.3728033065

		L		200		D		0		Y		0.3808038123

		L		440		D		20		Y		0.3829501357

		L		130		D		0		Y		0.391918991

		L		330		D		20		Y		0.3928392901

		L		330		D		40		Y		0.3938530522

		L		380		D		30		Y		0.3956103255

		L		40		D		0		Y		0.3961046135

		L		450		D		40		Y		0.4113234759

		L		450		D		20		Y		0.4130832377

		L		300		D		0		Y		0.4216031924

		L		440		D		40		Y		0.422209943

		L		270		D		30		Y		0.4224644421

		L		310		D		60		Y		0.4342703341

		L		310		D		0		Y		0.4368678339

		L		70		D		0		Y		0.4407317007

		L		90		D		20		Y		0.442891456

		L		530		D		20		Y		0.4449065116

		L		150		U		90		Y		0.4457252407

		L		170		U		50		Y		0.4548908144

		L		110		D		0		Y		0.4569544425

		L		50		D		10		Y		0.4630384717

		L		150		D		10		Y		0.4640694145

		L		260		D		40		Y		0.4688937612

		L		210		D		20		Y		0.4720412864

		L		540		D		0		Y		0.4866063207

		L		70		D		10		Y		0.4880592002

		L		480		D		10		Y		0.4905313177

		L		380		D		20		Y		0.5003340954

		L		240		D		20		Y		0.5053386392

		L		470		D		20		Y		0.5059042453

		L		170		U		60		Y		0.5125998945

		L		10		D		0		Y		0.5228891739

		L		460		D		10		Y		0.5244579092

		L		490		D		0		Y		0.5286513101

		L		90		D		0		Y		0.5307893418

		L		160		U		90		Y		0.5322108979

		L		400		D		30		Y		0.5383729944

		L		200		D		10		Y		0.542935493

		L		290		D		0		Y		0.5544120669

		L		320		D		0		Y		0.5559742331

		L		520		D		30		Y		0.5632968535

		L		110		D		30		Y		0.5679121244

		L		340		D		30		Y		0.5700678985

		L		400		D		20		Y		0.5725054513

		L		190		D		0		Y		0.5741505692

		L		370		D		0		Y		0.5746834808

		L		160		U		40		Y		0.5780965726

		L		360		D		10		Y		0.5822741243

		L		540		D		20		Y		0.5945324976

		L		220		D		10		Y		0.5960705261

		L		230		D		20		Y		0.5993983195

		L		150		U		20		Y		0.6006201514

		L		410		D		10		Y		0.6010101863

		L		150		U		30		Y		0.610364453

		L		150		U		50		Y		0.6116408875

		L		100		D		30		Y		0.6171011035

		L		270		D		50		Y		0.6249433308

		L		340		D		0		Y		0.6321334412

		L		60		D		10		Y		0.6373594915

		L		530		D		10		Y		0.6381772876

		L		320		D		50		Y		0.6422827108

		L		430		D		30		Y		0.6463268015

		L		290		D		40		Y		0.6597187722

		L		120		D		20		Y		0.6708487704

		L		160		D		0		Y		0.6734875149

		L		110		D		20		Y		0.67630043

		L		150		U		80		Y		0.6789154348

		L		300		D		60		Y		0.6903235903

		L		170		U		40		Y		0.6940154597

		L		160		U		30		Y		0.6977668592

		L		410		D		30		Y		0.6991226857

		L		50		D		0		Y		0.7121571379

		L		60		D		0		Y		0.7188933623

		L		480		D		0		Y		0.7193983182

		L		290		D		20		Y		0.7232026111

		L		360		D		0		Y		0.7255015603

		L		310		D		40		Y		0.7266847896

		L		350		D		20		Y		0.7267615991

		L		260		D		10		Y		0.7296266717

		L		410		D		0		Y		0.7323665539

		L		440		D		30		Y		0.7351768275

		L		350		D		10		Y		0.7369919429

		L		340		D		40		Y		0.7425271093

		L		530		D		0		Y		0.7504685847

		L		390		D		30		Y		0.755123112

		L		160		U		50		Y		0.756070336

		L		40		D		10		Y		0.7603283553

		L		540		D		30		Y		0.7612649634

		L		200		D		20		Y		0.763764856

		L		310		D		20		Y		0.7702540145

		L		290		D		60		Y		0.7762795399

		L		270		D		40		Y		0.7797791607

		L		400		D		40		Y		0.7832529321

		L		290		D		10		Y		0.7841709688

		L		430		D		20		Y		0.7868449945

		L		400		D		10		Y		0.7873637578

		L		320		D		60		Y		0.7935475976

		L		240		D		0		Y		0.8029109125

		L		10		D		10		Y		0.8058559782

		L		140		U		30		Y		0.8068263213

		L		280		D		30		Y		0.8127338376

		L		80		D		0		Y		0.8151182906

		L		430		D		10		Y		0.8160177987

		L		450		D		30		Y		0.8191835614

		L		420		D		40		Y		0.8320028045

		L		150		D		0		Y		0.8370463366

		L		440		D		0		Y		0.8391296146

		L		150		U		70		Y		0.8398123059

		L		140		D		10		Y		0.8433985103

		L		340		D		20		Y		0.8481586095

		L		90		D		10		Y		0.8483168173

		L		220		D		20		Y		0.8604403567

		L		520		D		10		Y		0.8606101922

		L		180		U		30		Y		0.8628432395

		L		280		D		0		Y		0.8643782455

		L		280		D		40		Y		0.8741066497

		L		260		D		0		Y		0.874870065

		L		310		D		10		Y		0.8760030079

		L		300		D		50		Y		0.8793074549

		L		170		U		10		Y		0.8873062212

		L		300		D		40		Y		0.8898412056

		L		350		D		30		Y		0.8936478398

		L		180		D		0		Y		0.8938055896

		L		150		U		10		Y		0.9018334216

		L		230		D		10		Y		0.902222403

		L		400		D		0		Y		0.9107922361

		L		460		D		0		Y		0.9124529067

		L		390		D		0		Y		0.9159799816

		L		20		D		0		Y		0.9175329649

		L		320		D		10		Y		0.921529849

		L		260		D		60		Y		0.9288394199

		L		370		D		20		Y		0.9296530586

		L		320		D		40		Y		0.9314628335

		L		230		D		0		Y		0.9375470027

		L		260		D		20		Y		0.9376355055

		L		160		U		60		Y		0.9419147483

		L		170		U		80		Y		0.9436067077

		L		180		D		10		Y		0.944067048

		L		100		D		20		Y		0.9609067001

		L		330		D		0		Y		0.9723775721

		L		340		D		10		Y		0.9770309344

		L		160		U		20		Y		0.9796516054

		L		310		D		30		Y		0.9826452425

		L		380		D		10		Y		0.9924777815

		L		250		D		0		Y		0.9928005307

		L		160		U		70		Y		0.999361632





sample size

		s2		1.94

		d		0.1512

		n		327.4914266118





variance

		d		0.474

		n		76

		s2		4.4448604748
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