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 Figure 1
A map of the Loch Creran study area, including the sampling locations, C3, C5, South Shian and Barcaldine pier. The square represents the location of the BADC weather station at Dungrianach, Strath of Appin.
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 Figure 2
 A schematic representation of the PI(mp) reference envelope representing the structure of a micro-plankton community under naturally fluctuating seasonal and annual succession. The open circles represent the “historic” data used to construct the reference envelope. The black circles represent new observations. Those lying inside the reference envelope indicate that no change has taken place in the underlying structure of the community while those lying outside the envelope may indicate a slight or large change to the structure of the community depending on their position in the 2 dimensional phase space. The diagram was redrawn with modifications from Tett et al., (2008).
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Figure 3
Climatologies of the abundance (Cells/l) of (A) Heterotrophic dinoflagellates, (B) Ciliates, (C)  Autotrophic dinoflagellates and (D) Pelagic diatoms observed in Loch Creran (Log10Cells/l). The empty circles represent the historical data collected between 1979 and 1981. The filled circles represent the observations made between 2011 and 2013. The upper and lower dashed lines represent the 95th and 5th percentiles of all the observations made between 1979 and 1981. The heavier dashed line between them represents the median. There was insufficient data between 1979 and 1981 to create an envelope for heterotrophic dinoflagellates so in this case the envelope is created by using data from 1970 to 1981.
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Figure 4
PI(mp) plot comparing the relative monthly mean abundances of diatoms and auto/mixotrophic dinoflagellates observed in Loch Creran. The top two diagrams show relative micro-plankton abundance (Log10 cells/l). The diagram on the left represents the reference period 1979 -1981 with the resulting reference envelope. The diagram on the right represents the numbers recorded between 2011 and 2013 in relation to the reference envelope. The bottom two diagrams show micro-plankton biovolume (Log10 mm3/l). Again the diagram on the left illustrates the reference envelope and that on the right shows the relative biovolume recorded between 2011 and 2013 in relation to the envelope.
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Figure 5
PI(mp) plot comparing the relative abundances and biovolume of Ciliates and heterotrophic dinoflagellates observed in Loch Creran. Refer to figure 4 for a detailed description of the diagrams.
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Figure 6
PI(mp) plot comparing the relative abundances and biovolume of ciliates and small flagellates observed in Loch Creran. Refer to figure 4 for a detailed description of the diagrams
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          Figure 7
PI(mp) plot comparing the relative abundances and biovolume of diatoms and the potentially toxin producing diatom Pseudo-nitzschia spp. observed in Loch Creran. Refer to figure 4 for a detailed description of the diagrams.
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Figure 8
Climatologies of (A) dissolved inorganic nitrogen, (B) dissolved inorganic phosphorus and (C) dissolved silicon concentrations (µM) measured in the top ten metres between 1971 and 1976 in Loch Creran (open circles) over plotted with measurements made between 2011 and 2013 (black circles). Data was extracted from Cottrell and Tett (1973), Solorzano and Ehrlich (1979) and Jones (1979). The upper and lower dashed lines represents the 90th and 10th percentiles respectively. The middle dashed line represents the median. 
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Figure 9
Seven day running mean precipitation levels (mm) measured between January and June during the period 1979 to1981 (dashed line) plotted against seven day running mean levels measured during the period 2011 to 2013 (solid line) at Dungrianach, Strath of Appin, Argyll (Loch Creran catchment. The two periods were analysed with a Kolmogorov Smirnov test - D critical = 0.121, D max = 0.139, p < 0.01 where D = differences in cumulative frequency. The vertical bars indicate those days during the period 2011-13 when precipitation levels were at least three times greater than the mean precipitation level measured on that day during the period 1979-81.  Rainfall data was generously provided by the BADC.
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Figure S1
Chlorophyll (top diagram) and pheopigment (bottom diagram), concentrations (Log10 µg/l) measured in Loch Creran between 2011 and 2013 (red circles) overlaid on an envelope which represents 90% of the measurements made between 1979 and 1981. The upper dashed line represents the 90th percentile. The lower dashed line represents the 10th percentile. The middle dashed line represents the median.
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      Figure S2
PI(mp) plot comparing the relative mean monthly abundances of diatoms and auto/mixotrophic dinoflagellates observed in Loch Creran. The top two diagrams show relative micro-plankton numbers (cells/l). The diagram on the left represents the reference period 1979 -1981 with the resulting reference envelope. The diagram on the right represents the numbers recorded between 2011 and 2013 in relation to the reference envelope. The bottom two diagrams show micro-plankton biovolume (mm3/l). Again the diagram on the left illustrates the reference envelope and that on the right shows the relative biovolume recorded between 2011 and 2013 in relation to the envelope. Dark blue circles represent results for December, January and February. Green circles represent results for March, April and May. Yellow circles represent the results for June, July and August and open circles represent the results obtained during September, October and November. The number of data points used to create the reference envelope is given in the two left hand diagrams and the number of new data points obtained during the comparison period is given on the two right hand diagrams.
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Figure S3
PI(mp) plot comparing the relative abundances and biovolume of Ciliates and Heterotrophic dinoflagellates observed in Loch Creran. Refer to figure S2 for a detailed description of the diagrams.
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Figure S4
PI(mp) plot comparing the relative abundances and biovolume of Diatoms and the potentially toxin producing Pseudo-nitzschia spp. observed in Loch Creran. Refer to figure S2 for a detailed description of the diagrams.
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Figure S5
PI(mp) plot comparing the relative abundances and biovolume of Ciliates and small flagellates observed in Loch Creran. Refer to figure S2 for a detailed description of the diagrams.
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Figure S6
A climatology of chlorophyll (top diagram) and pheopigments (bottom diagram), concentrations (Log10 µg/l) measured between 1979 and 1981(red circles) in the main basin of Loch Creran overlaid on an envelope which represents 90% of the measurements made at Barcaldine Pier during the same period. The upper dashed line represents the 90th percentile. The lower dashed line represents the 10th percentile. The middle dashed line represents the median.
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Figure S7
PI(mp) plot comparing the relative weekly abundances of diatoms and auto/mixotrophic dinoflagellates observed in Loch Creran. The top two diagrams show relative micro-plankton numbers (cells/l). The diagram on the left represents the reference period 1979 -1981 with the resulting reference envelope. The diagram on the right represents the numbers recorded between 2011 and 2013 in relation to the reference envelope. The bottom two diagrams show micro-plankton biovolume (mm3/l). Again the diagram on the left illustrates the reference envelope and that on the right shows the relative biovolume recorded between 2011 and 2013 in relation to the envelope. Dark blue/black circles represent results for December, January and February. Green/dark grey circles represent results for March, April and May. Yellow/light grey circles represent the results for June, July and August and open circles represent the results obtained during September, October and November. The number of new data points obtained during the comparison period is given on the two right hand diagrams.
Table 1
Observed changes to the abundance of Diatoms, Autotrophic dinoflagellates and Ciliates in Loch Creran between 1979-81 and 2011-13 followed by the changes observed between the reference conditions 1979-81 and the comparison period 2011-13 for the PI(mp) pairings; Diatoms vs. Autotrophic dinoflagellates, Ciliates vs. Heterotrophic dinoflagellates, Diatoms vs. Pseudo-nitzschia spp. and Ciliate vs. small flagellates. Sample size is given for cells/l and mm3/l respectively
	Lifeform
	Abundance
	Significance
	Sample size (n)

	Pelagic diatoms
	Decrease
	P < 0.001
	115

	Auto/mixotrophic dinoflagellates
	Increase
	P < 0.01
	109

	Ciliates
	No change
	P > 0.05
	57

	Heterotrophic dinoflagellates
	Decrease
	P < 0.05
	79

	PI(mp) pairing
	Change from reference conditions
	Significance
	Sample size (n)

	Diatoms vs. Autotrophic dinoflagellates (cells/l) (mm3/l)
	Yes
	P < 0.0001
	33(33)

	Ciliates vs. Heterotrophic dinoflagellates (cells/l) (mm3/l)
	Yes
	P < 0.0001
	35(35)

	Diatoms vs. Pseudo-nitzschia spp. (cells/l) (mm3/l)
	Yes
	P < 0.0001
	23(21)

	Ciliates vs. small flagellates (cells/l) (mm3/l)
	Yes
	P < 0.0001
	24(24)

	
	
	
	



Table 2  
	PI(mp) 2011-13

	Year
	2011
	2012
	2013

	Diatoms/Autotrophic dinoflagellates (cells/l)
	0.25
	0.58
	0.00

	Ciliates/Heterotrophic dinoflagellates (cells/l)
	0.25
	0.00
	0.00

	Mean PI(mp)
	0.25
	0.29
	0.00


PI(mp) results for abundance during the period 2011 to 2013 in Loch Creran, Argyll. A PI(mp) value of one indicates no significant change to the structure of the community while values less than one indicate disturbance
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