SUPPLEMENTARY MATERIAL
Effort reduction and the large fish indicator: 
Spatial trends reveal positive impacts of recent European fleet reduction schemes
G.H. ENGELHARD, C.P. LYNAM, B. GARCÍA-CARRERAS, P.J. DOLDER & S. MACKINSON

Harmonizing fishing effort data between European countries

Our data on international trawling effort for 2003–2012 were taken from the Scientific, Technical and Economic Committee for Fisheries (STECF) spatial effort database (STECF 2013), where effort is quantified as number of hours fishing per ICES rectangle, country, fleet segment, and vessel size class, for all EU countries fishing in the North Sea. 
Unfortunately, the way that fishing hours are reported to STECF is not consistent between countries; whereas Denmark, the Netherlands, Germany, Belgium and France provided data on reported fishing hours, the UK (England and Scotland) provided data on ‘days at sea multiplied by 24’ (STECF 2013). However, fishing vessels do not spend all their time fishing while absent from port; a considerable proportion of the time is lost to travelling to and from port and between fishing locations, and in handling the catch. Thus, the measure ‘days at sea multiplied by 24’ would give an overestimate of number of hours fishing. This makes it problematic to (1) compare historical with contemporary effort (because historically, hours fishing were recorded directly for trawlers – see, e.g., UK Fisheries Statistical Tables); and to (2) assess spatial distribution of international fishing effort, because the English and Scottish effort will be overrepresented in the international data.
To correct for this problem, we calculated correction factors – from days absence to hours fishing – for Scottish and English trawlers in the North Sea, making use of data extracted from the Fisheries Activity Database of the UK Department for Environment, Food & Rural Affairs on English effort, and the Fisheries Management Database of Marine Scotland on Scottish effort. These represent the English and Scottish government fisheries databases (rather than the international EU STECF database). The government databases hold data on both days at sea and number of hours fishing as reported directly by fishing skippers to port officers in England and Scotland. However, see Greenstreet et al. (2007) on recent deterioration of reporting of fishing hours owing to a recent move to centralisation of data processing from fishing logbooks, which has resulted in less direct communication between fishing skippers and reporting officers. The correction factors (from days at sea to hours fishing) were obtained based on simple linear regression by fishing fleet (using effort by rectangle, expressed as both hours fishing as recorded in logbooks, and days absence):
hours fishing ~ α days absence + ε

Owing to the recent deterioration of reporting fishing hours in Scottish fisheries, only data prior to 2007 were included. The resulting correction factors α are shown in Table S1, separately for the different gear codes used in the national databases and mapped against the fleet segment descriptions used in STECF

Table S1 Trawling effort, England and Scotland: table showing how gear codes in national databases (numbered in England; 3-letter codes in Scotland) are matched against gear codes in the STECF database; and corresponding correction factors α (± standard error, SE) to estimate number of hours fishing from days at sea.

	Country
	Gear (national database)
	Gear (STECF database)
	α ± SE

	England
	1 Beam trawl
	BEAM, BT1, BT2
	7.0000 ± 0.0525

	England
	2,3,4 Otter trawl (roundfish)
	TR1
	9.5373 ± 0.1015

	England
	13,14,15,16 Various Nephrops trawls
	TR2
	7.8558 ± 0.0621

	Scotland
	LTR, MTR Light and heavy (or unspecified) otter trawls (roundfish)
	TR1
	10.5654 ± 0.0344

	Scotland
	NTR Nephrops trawl
	TR2
	7.5859 ± 0.0487

	Scotland
	ITR Industrial trawl
	TR3, OTTER
	8.723 ± 0.167
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