Analysis of Basking Shark Data 2005-2008
General points:

The majority of the analysis, both tables/graphs and maps is for data from May, June, July and August only. This is because there are so few sightings in other months that they don’t really provide any additional/helpful information. The exception to this are the sighting maps called 2005/6/7/8_all (i.e. maps 1,2,3&4), which contain all sightings!

1. Basics 
a) Number of Sightings
	Table 1: Number of Sightings

	 
	May
	June
	July 
	August
	Total

	2005
	4
	68
	69
	18
	159

	2006
	47
	244
	199
	16
	506

	2007
	58
	147
	298
	174
	677

	2008
	50
	271
	179
	64
	564

	Total
	159
	730
	745
	272
	1906


[image: image1.emf]
Notes: Overall, numbers are higher in June and July. Far fewer numbers in 2005, almost certainly due to lack of reporting – shows importance of public awareness.

Link to:
Maps 1-4 : distribution of all sightings in each of the four years.

Maps 5-9: all May sightings together (Map 5) then May sightings in each year separately 

Maps 10-14: as above but for June

Maps 15-19: as above but for July

Maps 20-24: as above but for August

Overall, there seems to be the pattern that in May the majority of sightings are in the south and in August the majority in the north. In June and July they are everywhere! Also the majority of the sightings on the east coast are in May and June (rather than later in the summer). 


Map 25: distribution of sightings in the ‘low’ season i.e. any sighting not in May-August. Doesn’t really show much as there are so few sightings, but they do show a very random distribution.

	Table 2: Monthly Percentages of Sightings per year

	 
	May
	June
	July 
	August

	2005
	2.5
	42.8
	43.4
	11.3

	2006
	9.3
	48.2
	39.3
	3.2

	2007
	8.6
	21.7
	44
	25.7

	2008
	8.9
	48
	31.7
	11.3

	Average
	8.3
	38.3
	39.1
	14.3
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Notes: By looking at percentages it removes the bias caused by changing overall number of sightings within a year. With the exceptions of May 2005 (lack of reporting?) and June 2007 (??), the months of May, June and July are fairly consistent over the years. August shows more variation. Confirms that June and July have the highest percentage of the sightings of a year. 

b) Number of Individuals
	Table 3: Number of Individuals

	 
	May
	June
	July
	August
	Total

	2005
	4
	115
	112
	18
	249

	2006
	73
	671
	398
	25
	1167

	2007
	107
	552
	822
	511
	1992

	2008
	74
	874
	700
	164
	1812

	Total
	258
	2212
	2032
	718
	5220
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	Table 4: Monthly Percentage of Individuals per year

	 
	May
	June
	July
	August

	2005
	1.6
	46.2
	45.0
	7.2

	2006
	6.3
	57.5
	34.1
	2.1

	2007
	5.4
	27.7
	41.3
	25.7

	2008
	4.1
	48.2
	38.6
	9.1
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Notes: Follows same pattern as number of sightings – much higher numbers of animals in June and July. Again, June 2007 is a slightly strange one with a lower percentage of animals than compared with other Junes.  

2. Size Classes

	Table 5: Number of Animals
	Size Class

	
	<2m
	2-4m
	4-6m
	6-8m
	>8m
	Total

	May
	1
	20
	55
	63
	28
	167

	June
	16
	156
	297
	245
	101
	815

	July
	20
	151
	294
	293
	116
	874

	August
	10
	67
	107
	116
	35
	335

	Total
	47
	394
	753
	717
	280
	2191


[image: image5.emf]Graph 5: Number of Animals per month in each size class
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Notes: All years have been compiled together. Very few small animals at the start of the season (i.e. under 2m and 2-4m, in May). Not much else noteworthy. However, whole thing should be treated with extreme caution due to people’s inability to accurately determine animal’s size!! 

Links to:
Map 26: all sightings of animals under 2 metres, from all years



Map 27: as above but for 2-4m



Map 28: as above but for 4-6m



Map 29: as above but for 6-8m



Map 30: as above but for over 8m

Seems like the majority of the large animals are seen further north, i.e. around Peel and Niarbyl.

3. Group Size

	Table 6: Average Group Size
	 

	 
	May
	June
	July 
	August
	Overall

	2005
	1.0
	1.7
	1.6
	1.0
	1.3

	2006
	1.7
	2.7
	2.2
	1.3
	2.0

	2007
	1.8
	3.8
	2.8
	2.9
	2.8

	2008
	1.5
	3.3
	3.9
	2.6
	2.8

	Overall
	1.5
	2.9
	2.6
	2.0
	2.2


[image: image6.emf]Graph 6: Average Group Sizes
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Notes: All years have been compiled together. Overall, the group size is lowest in May and highest in June. There appears to be a pattern for an increasing group size over the years, as well as consistently larger groups in the busy months (June & July). Strange exception is July 2007??

Links to:
Map 31: all sightings from all years where the group size is 6-10 individuals


Map 32: as above but for group sizes 11-20 individuals


Map 33: as above but for groups bigger than 20 individuals


Map 34: as above but for group sizes 3-5 individuals


Map 35: as above but for group sizes 1-2 individuals

Most noticeable thing is that there are very few large groups on the east coast – e.g. only 10 sightings of groups over 6 individuals out of 203 sightings. Even with group sizes of 3-5 there is a distinct lack of sightings on the east coast. 

4. Breaching Events

[image: image7.emf]Graph 7: Number of Breaching Events per month
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Notes: All years have been compiled together. Interestingly there are significantly more breaching events in July.

Also interesting….. The average group size when a breaching event occurs is 4.4 – twice as big as the overall average group size. Does anyone know the function of breaching? 

Links to:
Map 36: distribution of breaching events. All years have been compiled together. Different coloured dots represent the different months. No apparent pattern of distribution. 

5. Lunar Phase

[image: image8.emf]Graph 8: High Tide Height (representing lunar phase) 
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Notes: Using the height of tide to represent the phase of the moon and plotting this against the number of sightings each day. This is for 2008 but other years look v similar – i.e. no apparent pattern! This is most probably due to the overriding variable affecting sighting frequency - the weather! Therefore, there may be a pattern but without a lot of effort related data we’ll never be able to tell what it is!

6. Analysis of Effort Related Data
Notes: Effort is measured in 15 minute intervals. An interval is considered to be ‘Sighting positive’ if there was a sighting in that interval. Again, we have only included effort in the months May-August. All years have been compiled together, and there is only effort from 2006, 2007 and 2008. 

To date, we have 529 effort intervals (i.e. 132.25 hours) of which 158 intervals are sighting positive. This is 29.9% sighting positive. Although this may not sound high initially, this means that basically you will see a shark for 18 minutes of every hour that you watch, which is pretty good!

The major benefit of having effort related data is that you then have a constant which allows you to compare different times/sites more accurately. Although we don’t have that much data at the moment, we have broken the data down by month and by location. Results below…..

a) Sighting frequency by month

	Month
	% of Sighting Positive Intervals

(n=number of intervals)

	May
	25.3 

(n=87)

	June
	37.8 

(n=98)

	July
	59.7 

(n=124)

	August
	11.4 

(n=220)


This shows that there is a steady increase in sightings in May and June, with a much higher number in July and a sharp decline in August. Although this basically mirrors the pattern with the opportunistic sightings, the much higher sighting frequency in July compared with June is a significant difference. This data is not influenced by extraneous variables such as the weather and therefore may be more accurate. However, we need more of this data to be able to confirm this…….!

b) Sighting frequency by area

Areas have been defined as:


1: Peel – all effort from Peel Castle, Peel Hill, Contrary Head areas


2: Niarbyl – all effort from Dalby, Niarbyl areas


3: The Calf – all effort from both sides of the Calf


4: Port St. Mary – all effort from Port St Mary ledges
	Area
	% of Sighting Positive Intervals

(n=number of intervals)

	1
	73.5 

(n=34)

	2
	40.1 

(n=312)

	3
	5.0 

(n=101)

	4
	3.7 

(n=82)


Slightly surprised the percentage is so low from the Calf and would have expected the Niarbyl area to be higher too. This does show however that there are many more sightings on the west coast than round the south and east.  At this stage we haven’t worked out the size of each area, but the field of view in the areas is not going to be hugely different. Also, much more effort still needed, as always!!

c) Tidal Analysis
The influence of the tidal cycle can be looked at in 2 basic ways:

i) the ebb/flood/slack effect i.e is the tide coming in, going out or not really moving

ii) the tidal strength effect i.e. is the tide moving slowly, mid speed or high speed. This was calculated using the rule of 12ths. 

With the data we have at the moment, neither of these has a significant effect on the sighting frequency of sharks. This can be shown by a chi squared test, which returned the following p values:

i) Ebb/Flood/Slack – p = 0.42, df = 2

ii) Low/Mid/High flow of water – p = 0.16, df = 2

Again though, these are preliminary results. Although there was enough data to do this analysis, it gives some good indications of what’s going on and the patterns could very well be accurate, more effort data is needed to determine whether this really is the case.  
