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Supplementary Figure S1. Study region (~5000 km). Orange contour along the coast 

represent the modelling cells on a 5 km resolution. (Left panel) Sampling effort for 

Saccorhiza polyschides (year; black dots represent sampling sites). (Right panel) 

Data compiled from literature (black dots represent sites where information for S. 

polyschides was available). Maps generated with QGIS (QGIS Development Team, 

2016. QGIS Geographic Information System. Open Source Geospatial Foundation 

Project. http://www.qgis.org/). 
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Supplementary Table S1. Records of occurrence used for modelling the distribution 

of Saccorhiza polyschides with information for Longitude (Lon), Latitude (Lat), Year, 

presence or absence (PA), type of record (Field survey or literature) and Reference 

citation. 

Lon Lat Year PA Type Reference 
-8.875 41.775 2003 1 Monitoring - 
-8.875 41.675 2003 1 Monitoring - 
-8.775 41.475 2003 1 Monitoring - 
-8.725 41.275 2003 1 Monitoring - 
-8.725 41.225 2003 1 Monitoring - 
-8.675 41.025 2003 1 Monitoring - 
-8.775 40.625 2003 1 Monitoring - 
-8.875 40.175 2003 1 Monitoring - 
-9.125 39.525 2003 1 Monitoring - 
-9.325 39.375 2003 1 Monitoring - 
-9.475 38.875 2003 1 Monitoring - 
-9.475 38.725 2003 1 Monitoring - 
-9.325 38.675 2003 1 Monitoring - 
-8.975 38.475 2003 1 Monitoring - 
-9.225 38.425 2003 1 Monitoring - 
-9.125 38.425 2003 1 Monitoring - 
-8.875 37.975 2003 1 Monitoring - 
-8.925 37.225 2003 1 Monitoring - 
-8.525 37.125 2003 0 Monitoring - 
-8.675 37.075 2003 1 Monitoring - 
-8.475 37.075 2003 0 Monitoring - 
-8.225 37.075 2003 0 Monitoring - 
-8.925 37.025 2003 1 Monitoring - 
-8.025 37.025 2003 0 Monitoring - 
-6.425 36.675 2003 0 Monitoring - 
-8.875 41.825 2008 1 Monitoring - 
-8.875 41.675 2008 1 Monitoring - 
-8.825 41.625 2008 1 Monitoring - 
-8.775 41.425 2008 1 Monitoring - 
-8.775 41.375 2008 1 Monitoring - 
-8.725 41.175 2008 1 Monitoring - 
-8.675 41.025 2008 1 Monitoring - 
-8.875 40.175 2008 1 Monitoring - 
-9.325 39.375 2008 1 Monitoring - 
-9.375 39.125 2008 1 Monitoring - 
-9.425 38.975 2008 1 Monitoring - 
-9.225 38.425 2008 1 Monitoring - 
-8.825 37.625 2008 1 Monitoring - 
-1.175 37.525 2008 0 Monitoring - 
-8.825 37.425 2008 0 Monitoring - 
-7.475 37.175 2008 0 Monitoring - 
-8.525 37.125 2008 0 Monitoring - 
-8.975 37.075 2008 0 Monitoring - 
-8.775 37.075 2008 0 Monitoring - 
-8.175 37.075 2008 0 Monitoring - 
-6.725 37.075 2008 0 Monitoring - 



Lon Lat Year PA Type Reference 
-8.925 37.025 2008 0 Monitoring - 
-6.625 37.025 2008 0 Monitoring - 
-1.875 37.025 2008 0 Monitoring - 
-6.425 36.875 2008 0 Monitoring - 
-6.425 36.775 2008 0 Monitoring - 
-3.225 36.775 2008 0 Monitoring - 
-3.925 36.725 2008 0 Monitoring - 
-3.625 36.725 2008 0 Monitoring - 
-2.875 36.725 2008 0 Monitoring - 
-6.425 36.675 2008 0 Monitoring - 
-6.175 36.375 2008 0 Monitoring - 
-5.775 43.625 2010 1 Monitoring - 
-8.725 43.325 2010 1 Monitoring - 
-8.525 43.325 2010 1 Monitoring - 
-9.125 42.825 2010 1 Monitoring - 
-9.025 42.675 2010 1 Monitoring - 
-8.875 42.025 2010 1 Monitoring - 
-8.875 41.925 2010 1 Monitoring - 
-8.875 41.825 2010 1 Monitoring - 
-8.875 41.725 2010 1 Monitoring - 
-8.825 41.625 2010 1 Monitoring - 
-8.775 41.575 2010 1 Monitoring - 
-8.775 41.525 2010 1 Monitoring - 
-8.775 41.375 2010 1 Monitoring - 
-8.725 41.225 2010 1 Monitoring - 
-8.675 41.025 2010 1 Monitoring - 
-8.775 40.625 2010 1 Monitoring - 
-8.875 40.175 2010 1 Monitoring - 
-9.275 39.425 2010 1 Monitoring - 
-9.375 39.325 2010 1 Monitoring - 
-9.375 39.125 2010 1 Monitoring - 
-9.425 38.975 2010 1 Monitoring - 
-9.175 38.425 2010 1 Monitoring - 
-8.875 37.975 2010 0 Monitoring - 
-8.825 37.825 2010 0 Monitoring - 
-8.775 37.725 2010 0 Monitoring - 
-8.925 37.175 2010 1 Monitoring - 
-7.475 37.175 2010 0 Monitoring - 
-8.575 37.125 2010 0 Monitoring - 
-8.775 37.075 2010 0 Monitoring - 
-8.675 37.075 2010 0 Monitoring - 
-8.475 37.075 2010 0 Monitoring - 
-6.725 37.075 2010 0 Monitoring - 
-8.975 37.025 2010 0 Monitoring - 
-8.925 37.025 2010 0 Monitoring - 
-8.875 37.025 2010 0 Monitoring - 
-6.425 36.875 2010 0 Monitoring - 
-6.425 36.675 2010 0 Monitoring - 
-6.175 36.375 2010 0 Monitoring - 
-5.625 36.025 2010 1 Monitoring - 
-6.175 35.175 2010 0 Monitoring - 
-6.825 34.025 2010 0 Monitoring - 
-7.175 33.825 2010 0 Monitoring - 
-7.525 33.625 2010 0 Monitoring - 
-8.575 33.225 2010 1 Monitoring - 



Lon Lat Year PA Type Reference 
-8.725 33.025 2010 1 Monitoring - 
-9.675 31.725 2010 1 Monitoring - 
-9.775 31.525 2010 1 Monitoring - 
-9.625 30.375 2010 0 Monitoring - 
-8.875 41.825 2011 1 Monitoring - 
-8.875 41.675 2011 1 Monitoring - 
-8.825 41.625 2011 1 Monitoring - 
-8.775 41.425 2011 1 Monitoring - 
-8.725 41.175 2011 1 Monitoring - 
-8.675 41.025 2011 1 Monitoring - 
-8.875 40.175 2011 1 Monitoring - 
-9.325 39.375 2011 1 Monitoring - 
-9.375 39.125 2011 1 Monitoring - 
-9.425 38.975 2011 1 Monitoring - 
-9.225 38.425 2011 1 Monitoring - 
-9.125 38.425 2011 1 Monitoring - 
-8.875 37.975 2011 0 Monitoring - 
-8.875 37.325 2011 1 Monitoring - 
-8.775 37.075 2011 0 Monitoring - 
-8.675 37.075 2011 0 Monitoring - 
-8.475 37.075 2011 0 Monitoring - 
-8.275 37.075 2011 0 Monitoring - 
-8.125 37.075 2011 0 Monitoring - 
-8.975 37.025 2011 0 Monitoring - 
-8.925 37.025 2011 0 Monitoring - 
-8.025 37.025 2011 0 Monitoring - 
-7.825 36.975 2011 0 Monitoring - 
-5.625 36.025 2011 1 Monitoring - 
-6.175 35.175 2011 0 Monitoring - 
-6.825 34.025 2011 0 Monitoring - 
-8.575 33.225 2011 1 Monitoring - 
-9.675 31.725 2011 1 Monitoring - 
-9.625 30.375 2011 0 Monitoring - 
-7.875 43.725 2012 1 Monitoring - 
-7.625 43.725 2012 1 Monitoring - 
-8.125 43.675 2012 1 Monitoring - 
-7.325 43.625 2012 1 Monitoring - 
-5.925 43.625 2012 1 Monitoring - 
-5.775 43.625 2012 0 Monitoring - 
-8.225 43.575 2012 1 Monitoring - 
-7.075 43.575 2012 1 Monitoring - 
-6.825 43.575 2012 1 Monitoring - 
-6.475 43.575 2012 1 Monitoring - 
-6.275 43.575 2012 1 Monitoring - 
-5.275 43.525 2012 0 Monitoring - 
-5.025 43.475 2012 0 Monitoring - 
-3.525 43.475 2012 0 Monitoring - 
-8.275 43.425 2012 1 Monitoring - 
-4.775 43.425 2012 0 Monitoring - 
-4.425 43.425 2012 0 Monitoring - 
-4.275 43.425 2012 0 Monitoring - 
-3.325 43.425 2012 0 Monitoring - 
-2.675 43.425 2012 0 Monitoring - 
-8.425 43.375 2012 1 Monitoring - 
-8.625 43.325 2012 1 Monitoring - 



Lon Lat Year PA Type Reference 
-2.425 43.325 2012 0 Monitoring - 
-2.275 43.325 2012 0 Monitoring - 
-2.125 43.325 2012 0 Monitoring - 
-8.925 43.275 2012 1 Monitoring - 
-9.175 43.125 2012 1 Monitoring - 
-9.125 42.925 2012 1 Monitoring - 
-9.025 42.725 2012 1 Monitoring - 
-8.775 42.625 2012 1 Monitoring - 
-9.025 42.525 2012 1 Monitoring - 
-8.875 42.425 2012 1 Monitoring - 
-8.775 42.225 2012 1 Monitoring - 
-8.875 42.125 2012 1 Monitoring - 
-8.875 41.975 2012 1 Monitoring - 
-8.875 41.775 2012 1 Monitoring - 
-8.825 41.625 2012 1 Monitoring - 
-8.775 41.475 2012 1 Monitoring - 
-8.725 41.325 2012 1 Monitoring - 
-8.675 41.025 2012 1 Monitoring - 
-8.775 40.625 2012 1 Monitoring - 
-8.875 40.175 2012 1 Monitoring - 
-9.375 39.325 2012 0 Monitoring - 
-9.425 39.075 2012 1 Monitoring - 
-9.225 38.425 2012 1 Monitoring - 
-8.825 37.475 2012 1 Monitoring - 
-8.875 37.375 2012 1 Monitoring - 
-8.925 37.175 2012 1 Monitoring - 
-8.825 37.075 2012 0 Monitoring - 
-8.675 37.075 2012 0 Monitoring - 
-8.275 37.075 2012 0 Monitoring - 
-8.125 37.075 2012 0 Monitoring - 
-8.975 37.025 2012 0 Monitoring - 
-8.925 37.025 2012 0 Monitoring - 
-7.825 36.975 2012 0 Monitoring - 
-5.625 36.025 2012 1 Monitoring - 
-6.825 34.025 2012 0 Monitoring - 
-7.175 33.825 2012 0 Monitoring - 
-7.525 33.625 2012 0 Monitoring - 
-8.725 33.025 2012 1 Monitoring - 
-9.675 31.725 2012 1 Monitoring - 
-9.775 31.525 2012 1 Monitoring - 
-9.625 30.375 2012 0 Monitoring - 
-5.775 43.625 1986 1 Literature 1 
-5.725 43.575 1986 1 Literature 1 
-8.375 43.375 1986 1 Literature 1 
-3.175 43.375 1986 1 Literature 2 
-8.875 42.425 1986 1 Literature 1 
-8.175 43.625 1987 1 Literature 1 
-3.175 43.375 1987 1 Literature 1 
-9.025 42.675 1987 1 Literature 1 
-7.275 43.575 1988 1 Literature 1 
-6.025 43.575 1988 1 Literature 1 
-4.275 43.425 1988 1 Literature 1 
-2.925 43.425 1988 1 Literature 1 
-3.125 43.375 1988 1 Literature 1 
-2.675 43.375 1988 1 Literature 1 



Lon Lat Year PA Type Reference 
-1.825 43.375 1988 1 Literature 1 
-1.775 43.375 1988 1 Literature 1 
-1.975 43.325 1988 1 Literature 1 
-9.025 43.225 1988 1 Literature 1 
-9.225 43.175 1988 1 Literature 1 
-8.725 42.675 1988 1 Literature 1 
-8.225 43.425 1989 1 Literature 1 
-3.775 43.425 1989 1 Literature 1 
-8.825 43.375 1989 1 Literature 1 
-8.375 43.375 1989 1 Literature 1 
-8.275 43.375 1989 1 Literature 1 
-9.075 42.775 1989 1 Literature 1 
-8.975 42.775 1989 1 Literature 1 
-8.875 42.425 1989 1 Literature 1 
-8.825 41.675 1989 1 Literature 1 
-8.675 41.175 1989 1 Literature 1 
-8.875 40.175 1989 1 Literature 1 
-9.125 39.525 1989 1 Literature 1 
-9.475 38.725 1989 1 Literature 1 
-8.975 38.475 1989 1 Literature 1 
-5.275 35.925 1989 1 Literature 3 
-5.575 35.825 1989 1 Literature 3 
-8.575 33.225 1989 1 Literature 3 
-8.175 43.625 1990 1 Literature 1 
-6.675 43.575 1990 1 Literature 1 
-6.625 43.575 1990 1 Literature 1 
-6.375 43.575 1990 1 Literature 1 
-8.425 43.375 1990 1 Literature 1 
-9.225 43.125 1990 1 Literature 1 
-9.175 43.125 1990 1 Literature 1 
-9.025 42.675 1990 1 Literature 1 
-8.725 42.675 1990 1 Literature 1 
-8.775 41.425 1990 1 Literature 1 
-9.525 39.425 1990 1 Literature 4 
-7.275 43.625 1991 1 Literature 1 
-7.225 43.575 1991 1 Literature 1 
-3.825 43.475 1991 1 Literature 1 
-2.825 43.475 1991 1 Literature 5 
-2.775 43.475 1991 1 Literature 5 
-3.225 43.425 1991 1 Literature 5 
-2.975 43.425 1991 1 Literature 5 
-8.225 43.375 1991 1 Literature 1 
-8.825 43.325 1991 1 Literature 1 
-2.425 43.325 1991 1 Literature 5 
-9.275 42.975 1991 1 Literature 1 
-8.775 42.575 1991 1 Literature 1 
-8.325 43.475 1992 1 Literature 1 
-4.875 43.475 1992 1 Literature 1 
-4.475 43.425 1992 1 Literature 1 
-8.425 43.375 1992 1 Literature 1 
-8.825 42.175 1992 1 Literature 1 
-8.775 42.175 1992 1 Literature 1 
-6.525 43.575 1993 1 Literature 1 
-6.175 43.575 1993 1 Literature 1 
-7.025 43.525 1993 1 Literature 1 



Lon Lat Year PA Type Reference 
-8.875 42.125 1993 1 Literature 1 
-8.875 42.075 1993 1 Literature 1 
-8.875 41.925 1993 1 Literature 1 
-8.875 41.775 1993 1 Literature 1 
-8.875 41.725 1993 1 Literature 1 
-9.225 38.425 1993 1 Literature 6 
-8.825 37.925 1993 1 Literature 7 
-8.825 37.775 1993 1 Literature 7 
-8.775 37.725 1993 1 Literature 7 
-8.825 37.675 1993 1 Literature 7 
-8.825 37.525 1993 1 Literature 7 
-8.825 37.425 1993 1 Literature 7 
-8.825 37.375 1993 1 Literature 7 
-5.625 36.025 1993 1 Literature 1 
-6.575 43.575 1994 1 Literature 1 
-8.725 42.225 1994 1 Literature 1 
-5.375 35.925 1995 1 Literature 8 
-5.875 35.825 1995 1 Literature 8 
-5.575 35.825 1995 1 Literature 8 
-5.875 35.775 1995 1 Literature 8 
-9.675 31.725 1995 1 Literature 3 
-9.175 38.525 1996 1 Literature 9 
-9.225 38.475 1996 1 Literature 9 
-9.225 38.425 1996 1 Literature 9 
-9.175 38.425 1996 1 Literature 9 
-9.125 38.425 1996 1 Literature 9 
-5.375 35.925 1996 1 Literature 8 
-5.875 35.825 1996 1 Literature 8 
-5.575 35.825 1996 1 Literature 8 
-5.875 35.775 1996 1 Literature 8 
-9.675 31.725 1996 1 Literature 3 
-9.225 38.425 1997 1 Literature 10 
-8.875 41.875 1999 1 Literature 11 
-8.875 41.775 1999 1 Literature 11 
-8.825 41.625 1999 1 Literature 11 
-8.775 41.475 1999 1 Literature 11 
-8.775 41.375 1999 1 Literature 11 
-8.725 41.225 1999 1 Literature 11 
-8.675 41.075 1999 1 Literature 11 
-8.675 40.975 1999 1 Literature 11 
-8.775 40.625 1999 1 Literature 11 
-8.925 40.175 1999 1 Literature 11 
-8.875 41.875 2000 1 Literature 11 
-8.875 41.775 2000 1 Literature 11 
-8.825 41.625 2000 1 Literature 11 
-8.775 41.475 2000 1 Literature 11 
-8.775 41.375 2000 1 Literature 11 
-8.725 41.225 2000 1 Literature 11 
-8.675 41.075 2000 1 Literature 11 
-8.675 40.975 2000 1 Literature 11 
-8.775 40.625 2000 1 Literature 11 
-8.925 40.175 2000 1 Literature 11 
-9.225 38.425 2000 1 Literature 9 
-8.875 41.875 2001 1 Literature 11 
-8.875 41.775 2001 1 Literature 11 



Lon Lat Year PA Type Reference 
-8.825 41.625 2001 1 Literature 11 
-8.775 41.475 2001 1 Literature 11 
-8.775 41.375 2001 1 Literature 11 
-8.725 41.225 2001 1 Literature 11 
-8.675 41.075 2001 1 Literature 11 
-8.675 40.975 2001 1 Literature 11 
-8.775 40.625 2001 1 Literature 11 
-8.925 40.175 2001 1 Literature 11 
-8.875 41.875 2002 1 Literature 11 
-8.875 41.775 2002 1 Literature 11 
-8.825 41.625 2002 1 Literature 11 
-8.775 41.475 2002 1 Literature 11 
-8.775 41.375 2002 1 Literature 11 
-8.725 41.225 2002 1 Literature 11 
-8.675 41.075 2002 1 Literature 11 
-8.675 40.975 2002 1 Literature 11 
-8.775 40.625 2002 1 Literature 11 
-8.925 40.175 2002 1 Literature 11 
-8.575 33.225 2002 1 Literature 3 
-9.775 31.525 2002 1 Literature 3 
-8.875 41.875 2003 1 Literature 11 
-8.875 41.775 2003 1 Literature 11 
-8.825 41.625 2003 1 Literature 11 
-8.775 41.475 2003 1 Literature 11 
-8.775 41.375 2003 1 Literature 11 
-8.725 41.225 2003 1 Literature 11 
-8.675 41.075 2003 1 Literature 11 
-8.675 40.975 2003 1 Literature 11 
-8.775 40.625 2003 1 Literature 11 
-8.925 40.175 2003 1 Literature 11 
-3.175 43.375 2003 0 Literature 12 
-8.875 41.875 2004 1 Literature 11 
-8.875 41.775 2004 1 Literature 11 
-8.825 41.625 2004 1 Literature 11 
-8.775 41.475 2004 1 Literature 11 
-8.775 41.375 2004 1 Literature 11 
-8.725 41.225 2004 1 Literature 11 
-8.675 41.075 2004 1 Literature 11 
-8.675 40.975 2004 1 Literature 11 
-8.775 40.625 2004 1 Literature 11 
-8.925 40.175 2004 1 Literature 11 
-8.875 41.875 2005 1 Literature 11 
-8.875 41.775 2005 1 Literature 11 
-8.825 41.625 2005 1 Literature 11 
-8.775 41.475 2005 1 Literature 11 
-8.775 41.375 2005 1 Literature 11 
-8.725 41.225 2005 1 Literature 11 
-8.675 41.075 2005 1 Literature 11 
-8.675 40.975 2005 1 Literature 11 
-8.775 40.625 2005 1 Literature 11 
-8.925 40.175 2005 1 Literature 11 
-2.975 43.425 2006 1 Literature 12 
-8.875 41.875 2006 1 Literature 11 
-8.875 41.775 2006 1 Literature 11 
-8.825 41.625 2006 1 Literature 11 



Lon Lat Year PA Type Reference 
-8.775 41.475 2006 1 Literature 11 
-8.775 41.375 2006 1 Literature 11 
-8.725 41.225 2006 1 Literature 11 
-8.675 41.075 2006 1 Literature 11 
-8.675 40.975 2006 1 Literature 11 
-8.775 40.625 2006 1 Literature 11 
-8.925 40.175 2006 1 Literature 11 
-2.675 43.425 2007 1 Literature 12 
-8.875 41.875 2007 1 Literature 11 
-8.875 41.775 2007 1 Literature 11 
-8.825 41.625 2007 1 Literature 11 
-8.775 41.475 2007 1 Literature 11 
-8.775 41.375 2007 1 Literature 11 
-8.725 41.225 2007 1 Literature 11 
-8.675 41.075 2007 1 Literature 11 
-9.425 39.375 2007 1 Literature 13 
-9.375 39.375 2007 1 Literature 13 
-3.175 43.375 2007 0 Literature 12 
-2.675 43.425 2008 1 Literature 12 
-9.425 39.375 2008 1 Literature 5 
-2.825 43.475 2008 0 Literature 5 
-2.775 43.475 2008 0 Literature 5 
-3.225 43.425 2008 0 Literature 5 
-2.975 43.425 2008 0 Literature 5 
-3.175 43.375 2008 0 Literature 12 
-2.425 43.325 2008 0 Literature 5 
-3.425 43.425 2009 1 Literature 14 
-7.725 43.775 2010 1 Literature 15 
-7.925 43.725 2010 1 Literature 15 
-7.875 43.725 2010 1 Literature 15 
-7.575 43.725 2010 1 Literature 15 
-8.075 43.675 2010 1 Literature 15 
-5.975 43.625 2010 1 Literature 15 
-8.275 43.575 2010 1 Literature 15 
-7.175 43.575 2010 1 Literature 15 
-6.975 43.575 2010 1 Literature 15 
-6.825 43.575 2010 1 Literature 15 
-6.675 43.575 2010 1 Literature 15 
-6.475 43.575 2010 1 Literature 15 
-6.275 43.575 2010 1 Literature 15 
-6.075 43.575 2010 1 Literature 15 
-8.275 43.475 2010 1 Literature 15 
-8.375 43.375 2010 1 Literature 15 
-8.875 43.325 2010 1 Literature 15 
-8.975 43.225 2010 1 Literature 15 
-9.175 43.125 2010 1 Literature 15 
-9.275 43.025 2010 1 Literature 15 
-9.225 42.925 2010 1 Literature 15 
-9.025 42.775 2010 1 Literature 15 
-8.875 42.625 2010 1 Literature 15 
-9.075 42.575 2010 1 Literature 15 
-8.875 42.425 2010 1 Literature 15 
-8.875 42.325 2010 1 Literature 15 
-8.825 42.325 2010 1 Literature 15 
-8.725 42.275 2010 1 Literature 15 



Lon Lat Year PA Type Reference 
-8.825 42.125 2010 1 Literature 15 
-5.325 35.925 2010 1 Literature 16 
-3.025 35.925 2010 1 Literature 16 
-5.775 43.625 2010 0 Literature 15 
-5.675 43.575 2010 0 Literature 15 
-5.475 43.575 2010 0 Literature 15 
-5.025 43.475 2010 0 Literature 15 
-4.875 43.475 2010 0 Literature 15 
-4.775 43.425 2010 0 Literature 15 
-4.625 43.425 2010 0 Literature 15 
-4.475 43.425 2010 0 Literature 15 
-4.375 43.425 2010 0 Literature 15 
-8.725 41.175 2012 1 Literature 3 
-9.375 39.325 2012 1 Literature 3 
-5.325 35.925 2012 1 Literature 16 
-3.025 35.925 2012 1 Literature 16 
-9.075 32.725 2012 1 Literature 3 
-9.825 31.375 2012 1 Literature 3 
-5.975 43.625 2007 1 Literature 15 
-6.975 43.575 2007 1 Literature 15 
-6.825 43.575 2007 1 Literature 15 
-6.675 43.575 2007 1 Literature 15 
-6.475 43.575 2007 1 Literature 15 
-6.275 43.575 2007 1 Literature 15 
-6.075 43.575 2007 1 Literature 15 
-5.881 43.630 2007 1 Literature 15 
-6.152 43.569 2007 1 Literature 15 
-6.562 43.575 2007 1 Literature 15 
-5.775 43.625 2007 0 Literature 15 
-5.675 43.575 2007 0 Literature 15 
-5.475 43.575 2007 0 Literature 15 
-5.025 43.475 2007 0 Literature 15 
-4.875 43.475 2007 0 Literature 15 
-4.775 43.425 2007 0 Literature 15 
-4.625 43.425 2007 0 Literature 15 
-4.475 43.425 2007 0 Literature 15 
-4.375 43.425 2007 0 Literature 15 
-5.161 43.492 2007 0 Literature 15 
-5.975 43.625 2008 1 Literature 15 
-6.975 43.575 2008 1 Literature 15 
-6.825 43.575 2008 1 Literature 15 
-6.675 43.575 2008 1 Literature 15 
-6.475 43.575 2008 1 Literature 15 
-6.275 43.575 2008 1 Literature 15 
-6.075 43.575 2008 1 Literature 15 
-5.881 43.630 2008 1 Literature 15 
-6.152 43.569 2008 1 Literature 15 
-6.562 43.575 2008 1 Literature 15 
-5.775 43.625 2008 0 Literature 15 
-5.675 43.575 2008 0 Literature 15 
-5.475 43.575 2008 0 Literature 15 
-5.025 43.475 2008 0 Literature 15 
-4.875 43.475 2008 0 Literature 15 
-4.775 43.425 2008 0 Literature 15 
-4.625 43.425 2008 0 Literature 15 



Lon Lat Year PA Type Reference 
-4.475 43.425 2008 0 Literature 15 
-4.375 43.425 2008 0 Literature 15 
-5.161 43.492 2008 0 Literature 15 
-5.975 43.625 2009 1 Literature 15 
-6.975 43.575 2009 1 Literature 15 
-6.825 43.575 2009 1 Literature 15 
-6.675 43.575 2009 1 Literature 15 
-6.475 43.575 2009 1 Literature 15 
-6.275 43.575 2009 1 Literature 15 
-6.075 43.575 2009 1 Literature 15 
-5.881 43.630 2009 1 Literature 15 
-6.152 43.569 2009 1 Literature 15 
-6.562 43.575 2009 1 Literature 15 
-5.775 43.625 2009 0 Literature 15 
-5.675 43.575 2009 0 Literature 15 
-5.475 43.575 2009 0 Literature 15 
-5.025 43.475 2009 0 Literature 15 
-4.875 43.475 2009 0 Literature 15 
-4.775 43.425 2009 0 Literature 15 
-4.625 43.425 2009 0 Literature 15 
-4.475 43.425 2009 0 Literature 15 
-4.375 43.425 2009 0 Literature 15 
-5.161 43.492 2009 0 Literature 15 
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Supplementary Table S2. Environmental predictors used for modelling the 

distribution of Saccorhiza polyschides. Name of predictors (SST - Sea Surface 

Temperature; SWH - Significant Wave Height; CUI – Coastal Upwelling Index; 

Winter: NDJF; Spring: MAMJ; Summer: JAS), range in the study region, units, 

rationale and mean relative contribution to the accuracy of models (bold values 

show predictors included in the final ensemble). 

Name Range (unit) Rationale Contribution (%) 
Consecutive summer days 
with SST above 18°C  

37-92 (days) Can reduce the performance and growth of adult 
sporophytes1,2,3 

9.25±0.76 

Consecutive summer days 
with SST above 23°C 

0-92 (days) Can negatively affect the survival of sporophytes 
and the spore release, settlement and 
germination1,3,4 

4.94±0.58 

Maximum summer SST  19.17-29.28 (ºC) Tipping point for the survival of sporophytes1,5 8.81±0.82 
Consecutive winter days 
with SST above 18°C 

0-129 (days) Can negatively affect the fertility of the female 
gametophyte3,4 

15.82±0.82 

Consecutive winter days 
with SST above 23°C 

0-28 (days) Can negatively affect the survival of 
gametophytes and young microscopic 
sporophytes3,6 

0.32±0.21 

Maximum winter SST  17.88-25.54 (ºC) Tipping point for the survival of gametophytes3,6 13.61±0.82 
Consecutive spring days 
with SST above 18°C 

0-85 (days) Can reduce the performance and growth of 
young sporophytes1,2,3,4 

15.72±0.85 

Consecutive spring days 
with SST above 23°C 

0-22 (days) Can halt the growth and affect the survival of 
young sporophytes1,3,4 

0.17±0.27 

Maximum spring SST  17.46-27.02 (ºC) Tipping point for the survival of sporophytes 
during rectruitment1,3,5 

13.24±0.81 

Consecutive summer days 
with SWH above 3m 

0-7 (days) Days of high waves can have a major negative 
effect on sporophytes7,8 

-0.1±0.29 

Maximum SWH of 
summer 

1.57-7.48 (m) Individual days of high waves can wipe out 
sporophytes8,9 

0.39±0.35 

Consecutive winter days 
with SWH above 3m 

0-29 (days) The development of gametophytes can be 
compromised due to scouring and burial10,11 

-0.2±0.36 

Maximum SWH of winter 2.75-10.53 (m) Individual days of high waves can promote 
scouring and burial of gametophytes10,11 

0.22±0.32 

Consecutive spring days 
with SWH above 3m 

0-12 (days) The development of sporophytes can be 
compromised due to scouring and burial10,11 

0.25±0.38 

Maximum SWH of spring 2.32-9.20 (m) Individual days of high waves can wipe out 
sporophytes during rectruitment8,9 

-0.3±0.36 

Consecutive summer days 
with CUI above 16 

0-92 (days) Favourable upwelling conditions driving nutrients 
for sporophytes12,13 

3.28±0.48 

Consecutive summer days 
with CUI above 32 

0-82 (days) Strong upwelling conditions driving nutrients for 
sporophytes12,13 

2.20±0.49 

Consecutive spring days 
with CUI above 16 

2-110 (days) Favourable upwelling conditions driving nutrients 
for sporophytes during rectruitment12,13 

8.44±0.47 

Consecutive spring days 
with CUI above 32 

0-65 (days) Strong upwelling conditions driving nutrients for 
sporophytes during rectruitment12,13 

3.25±0.47 
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Supplementary Figure S2. Relationship between temperature and nutrients (top left 

panel: Nitrates; top right panel: Phosphates) and between coastal upwelling index 

(averaged for spring; MAMJ) and nutrients (bottom left panel: Nitrates; bottom right 

panel: Phosphates) inferred for the study region. In situ data obtained from the 

World Ocean Atlas1, CARbon IN the Atlantic2 and the Global Ocean Data Analysis 

Project3. 
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Supplementary Figure S3. Reconstruction of the species’ distribution based on 

summer predictors only and no potential for temporal dispersal (macroscopic traits 

only). (Top left panel) Predicted distribution for 2014 and (right top panel) areas of 

persistence and extinction predicted from 1986 to 2014. (Bottom panel) Extent of S. 

polyschides in Iberia-Morocco predicted from 1986 to 2100 with remote sensing 

data and AOGCMs (under two scenarios of greenhouse gas emissions; RCP26 and 

RCP8.5). The inset displays the accuracy of hindcasts as True Skill Statistics, 

sensitivity (true presence rate) and specificity (true absence rate). Maps generated 

with QGIS (QGIS Development Team, 2016. QGIS Geographic Information System. 

Open Source Geospatial Foundation Project. http://www.qgis.org/). 

 

 



Supplementary Figure S4. Time-series of the most important predictors included in 

the final ensemble, averaged for the Iberia-Morocco region (SST - Sea Surface 

Temperature; CUI – Coastal Upwelling Index; Winter: NDJF; Spring: MAMJ). 

 



Supplementary Figure S5. Correlation matrix between all environmental predictors 

used to model the ecological niche of Saccorhiza polyschides (year 2010 as an 

illustrative example). The diagonal shows the histogram and name of each predictor. 

The right side of the figure shows the Spearman correlation coefficient between 

pairs of predictors, while the left side displays a scatter plot between pairs. 

 


