Patterns and ecosystem consequences of shark declines in the ocean
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[image: image1.emf]Appendix S1: Conservation status of Australian, NE Atlantic and Mediterranean chondrichthyans as assessed by the International Union for the Conservation of Nature (IUCN). Red indicates the percentage of species regionally assessed as Critically Endangered (CR), Endangered (EN), and Vulnerable (VU); yellow indicates Near Threatened (NT) status; green the percentage of species assessed as Least Concern (LC); transparent bars refer to species that are assessed Data Deficient (DD). Number of species assessed (N) is reported. Data have been extracted from the regional reports available (Cavanagh et al. 2003; Cavanagh & Gibson 2007; Gibson et al. 2008). 
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Appendix S2: Trends in the shark landings of the shark control program in Queensland, Australia. For the species specific trajectories (a-g) and cumulative catch per location (h) after 1986, data have been extracted from official statistics of the Queensland Department of Primary Industries and Fisheries available at http://www.oesr.qld.gov.au/queensland-by-theme/industry/agriculture-forestry-fishing/tables/shark-control-program-caught-area/index.shtml. For the cumulative catch per location in years prior to 1986, data were extracted from Paterson et al. 1990. Dashed lines represent predicted values of local regressions.

Appendix S3: Parameter estimates of Generalized Linear Models (GLM) applied to shark netting data in South Africa from 1952-72extracted from Holden (1977) and shown in Fig. 4. GLM were fitted to the data assuming a Poisson distribution and a log link. Fishing effort in term of meters of nets per location has been treated as an offset variable. Species names refer to the most common species; * included few Carcharinus obscurus; + included some Sphyrna tudes; ++ included some C. brevipinna; Parameter estimates of the models are reported in SM. “Others” were mainly pelagic species such as shortfin mako (Isurus oxyrhinchus), blue shark (Prionace glauca) and tiger sharks (Galeocerdo cuvier).
	Species
	Slope
	p-value
	Deviance
	Location
	Percent change
	Period

	Carcharhinus leucas*
	-0.20
	< 0.001
	178.55
	Main Beach
	-98.2
	1952-1972

	Carcharhinus limbatus+
	-0.23
	< 0.001
	189.60
	Main Beach
	-99.1
	1952-1972



	Sphyrna lewini++
	-0.25
	< 0.001
	63.52
	Main Beach
	-99.3
	1952-1972

	Carcharhias Taurus
	-0.24
	< 0.001
	117
	Main Beach
	-99.2
	1952-1972

	Carcharodon carcharias
	-0.14
	< 0.001
	39.20
	Main Beach
	-94.5
	1952-1972

	Others
	0.01
	0.61
	45.26
	Main Beach
	-31.7
	1952-1972

	Carcharhinus leucas*
	-0.19
	< 0.001
	44.66
	Brighton Beach
	-87.7
	1961-1972

	Carcharhinus limbatus+
	-0.25
	< 0.001
	122.05
	Brighton Beach
	-93.5
	1961-1972

	Sphyrna lewini++
	-0.18
	< 0.001
	47.79
	Brighton Beach
	-85.9
	1961-1972

	Carcharhias Taurus
	-0.26
	< 0.001
	18.99
	Brighton Beach
	-94.4
	1961-1972

	Carcharodon carcharias
	-0.03
	0.46
	17.64
	Brighton Beach
	-27.5
	1961-1972

	Others
	0.27
	< 0.001
	28.82
	Brighton Beach
	17.8
	1961-1972


Appendix S4. Updated list of elasmobranch local extinctions after Dulvy et al. (2003). The most recent year the species was caught or observed in the period considered by the reference is indicated. Confirmed indicates whether the claim of local extirpation by Dulvy et al. 2003 can be dismissed or accepted on the basis of further information. 
	Species
	Region
	FAO area
	Last caught
	Period
	Reference and notes
	Confirmed

	Dipturus batis
	Adriatic Sea
	Mediterranean and Black Sea
	1966
	1948-2005
	Analyzed trawl surveys in the Adriatic Sea from 1948 to 2005 (Ferretti unpublished data)
	yes

	Galeorhinus galeus
	
	
	1956
	
	
	

	Squatina squatina
	
	
	1958
	
	
	

	Heptranchias perlo
	
	
	1948
	
	
	

	Leucoraja circularis
	
	
	1948
	
	
	

	Pteromilaeus bovinus
	
	
	1948
	
	
	

	Rostroraja alba
	
	
	2004
	
	
	no



	Oxynotus centrina
	
	
	2003
	
	
	

	Oxynotus centrina
	Gulf of Lions


	Mediterranean and Black sea
	1992
	1957-1995


	Species disappeared from trawl survey data used by Aldebert et al. (1997). Monte-Luna et al. ( 2007) cautions for further investigation given the qualitative nature of some surveys used by Aldebert et al. (1997)
	Further investigation required



	Dipturus batis
	
	
	1960
	
	
	

	Dipturus oxyrhincus
	
	
	1984
	
	
	

	Galeorhinus galeus
	
	
	1957
	
	
	

	Mustelus mustelus
	
	
	1989
	
	
	

	Mustelus asterias
	
	
	1970
	
	
	

	Leucoraja naevus
	
	
	1989
	
	
	

	Raja microcellata
	
	
	1960
	
	
	

	Scyliorhinus stellaris
	
	
	1987
	
	
	

	Myliobatis Aquila
	
	
	1976
	
	
	

	Leucoraja circularis
	
	
	1960
	
	
	

	Leucoraja miraletus
	
	
	1989
	
	
	

	Leucoraja undulata
	Tyrrhenian Sea


	Mediterranean and Black Sea
	NA
	1972-2005


	Species absent or disappeared from trawl survey data (Ferretti et al. 2005)


	yes

	Raja polystigma
	
	
	1990
	
	
	

	Dasyatis centroura
	
	
	NA
	
	
	

	Dipturus batis
	
	
	NA
	
	
	

	Galeorhinus galeus
	
	
	NA
	
	
	

	Rostroraja alba
	
	
	1993
	
	
	

	Squatina aculeate
	
	
	1973
	
	
	

	Squatina oculata
	
	
	NA
	
	
	

	Pteroplatytrygon violacea
	
	
	NA
	
	
	

	Mustelus punctulatus
	
	
	NA
	
	
	

	Squatina squatina
	
	
	1974
	
	
	

	Torpedo nobiliana
	
	
	1993
	
	
	

	Mustelus mustelus
	
	
	2001
	
	
	

	Mustelus asterias
	
	
	NA
	
	
	

	Heptranchias perlo
	
	
	1974
	
	
	

	Raja brachyura
	
	
	NA
	
	
	

	Dipturus batis
	Irish Sea
	Northeast Atlantic


	1981
	1957-1995


	Dulvy et al. 2003
	yes



	Dipturus oxyrhincus
	
	
	1880
	
	
	

	Rostroraja alba
	
	
	1880
	
	
	

	Squatina squatina
	
	
	1998
	
	
	

	Dipturus batis
	North Sea
	
	1991
	1982-2002
	Ellis et al. 2005
	yes

	Mustelus mustelus
	Wadden Sea


	
	1990
	NA


	Dulvy et al. 2003
	yes

	Dasyatis pastinaca
	
	
	1966
	
	
	

	Raja clavata
	
	
	1960
	
	
	

	Scyliorhinus canicula
	
	
	1955
	
	
	

	Squatina squatina
	Bay of Biscay
	
	NA
	
	
	

	Echinorhinus brucus
	
	
	1981
	
	
	

	Rostroraja alba
	English channel
	
	1880
	NA
	
	yes

	Pristis pesctinata
	W Atlantic
	Atlantic western Central
	NA
	NA
	Although population number below viable levels, updated analyses rejected such claim (Monte-Luna et al. 2007)
	no



	Pristis pesctinata
	Bermuda
	
	NA
	
	
	

	Pristis perotteti
	Gulf of California
	Pacific Eastern Central
	NA
	NA
	Synonymous of Pristis pristis which is claimed to not occur in the Gulf of California (Monte-Luna et al. 2007)
	


Appendix S5: Coefficients of linear models fitted to data depicted in Fig. 6 (b-d).
	Group
	Slope
	p-value
	R2

	small sharks
	0.079987
	< 0.001
	0.68

	Batoids
	0.04106
	< 0.001
	0.45

	Teleosts
	-0.03124
	< 0.001
	0.61


Appendix S6: Coefficients of linear regression models fitted to data depicted in Fig. 6 (f-h).
	Group
	Slope
	p-value
	R2

	small sharks
	-0.02961
	0.06
	0.15

	Batoids
	0.02361
	0.002
	0.35

	Teleosts
	0.012006
	0.06
	0.15
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