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Supplementary Figure 1: Food web stability related to complexity parameters for the 37 best
resolved food webs. (a) Number of species S (linear regression: P = 0.89, R* = 10", (b) Connectance C
= L/S* where L is the number of links (P = 0.95, R* = 10”), (c) Standard deviation of interaction
strengths (IS) o (P = 0.49, R* = 0.01), (d) May’s complexity criterion av/SC (P = 0.19, R* = 0.04).
Stability is measured as Re(Auq), for marine (blue), freshwater (green) and terrestrial ecosystems

(orange). Food webs with eigenvalues close to zero are the most stable. All quantities are dimensionless.
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Supplementary Figure 2: Effect of input parameter variability on stability and descriptors of
complexity. Output parameters: Re(A,q) corresponds to stability (first column), ¢ is standard deviation
of interaction strengths (IS) (second column) and p represents correlation between pairs of interactions
(third column). Input parameters are biomass B (a-c), production/biomass ratio P/B (d-f),
consumption/biomass ratio O/B (g-1) and diet composition DC (j-1). Points represent the mean value of
1,000 replicates of the resampling procedure, dotted lines correspond to the 2.5% and 97.5% quantile
regressions. Black lines correspond to 1:1 ratio between the original output parameter estimates (x-axis)

and the resampled ones (y-axis).
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Supplementary Figure 3: Effect of complexity on the deviation between the stability of empirical
or resampled community matrices. Re(4,,.,)a and Re(4,4,) correspond to the stability of resampled and
original community matrices respectively. Dotted lines illustrate the linear regression between
complexity oVSC and Re(Zma)n — Re(Amay). The resampled community matrices are drawn from the
resampling of (a) species biomass B (P = 0.82, R*=107", (b) production/biomass ratio P/B (P = 0.75,
R* =107 or (c) consumption/biomass ratio O/B with a CV of 10% (P = 0.32, R* =107%). (d) The
community matrices are drawn from a diet composition matrix in which predators have no prey

preferences (P = 0.59, R* = 107).
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Supplementary Figure 4: Complexity-stability relationship in 116 food webs with Tang’s
complexity criterion. Complexity is defined as 6v/SC(1 + p) — E), where E is the mean (including
zeros) and p is the correlation between pairs of interactions. Stability is measured as Re(4qy), for marine
(blue), freshwater (green) and terrestrial ecosystems (orange). Linear regression: P = 0.02, R* = 0.053.

Food webs with eigenvalues close to zero are the most stable. All quantities are dimensionless.
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Supplementary Figure 5. Relationship between species richness and the shape of interaction
strength distribution. The kurtosis x is an index of the peakedness of the interaction strength
distribution, for a normal distribution k¥ = 0. Kurtosis increases linearly with species richness on a
logarithmic scale (linear regression: P < 107", R = 0.71). Marine, freshwater and terrestrial food webs

are illustrated in blue, green and orange respectively. All quantities are dimensionless.
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Supplementary Figure 6. Effect of diagonal elements on the complexity-stability relationship. (a)
Complexity-stability relationship in 116 food webs with no intraspecific interactions (black circles, P =
0.02, R? = 0.04), with a; = 0.01 (blue triangles, P = 0.1, R* = 0.01) or a;; = 0.1 (green diamonds, P =
0.34, B> = 107). Complexity is defined as ov/SC and stability is measured as Re(Anay). (b) Relationships
between stability of food web matrices with zero (x-axis) or non-zero diagonal elements (y-axis, a; =

0.01 or 0.1). The black line corresponds to 1:1 ratio between the x-axis and y-axis.



Supplementary Table

Supplementary Table 1. Dataset information. List of the 116 Ecopath models with references, habitat
types, number of species S, connectance C, standard deviation of interaction strengths o, and resolution

index RI.

Model Name Reference Habitat § C o RI
Alaska Prince William Sound Dalsgaard et al. 1997 marine 18 0.33 12.85 0.62
oM

Alto Golfo De California Morales-Zarate et al. 2004° marine 28 0.53 2.99 0.63
Antarctica Weddel Sea Jarre-Teichmann et al. 1997 marine 19 0.25 4.38 0.57
Arctic islands, Alert Legagneux et al.* terrestrial 17 0.26 3322  0.86
Arctic islands, Bylot Legagneux et al.* terrestrial 18 0.35 31.71  0.85
Arctic islands, Herschel Legagneux et al.* terrestrial 24  0.27 26.63  0.85
Arctic islands, Nenetsky Legagneux et al.* terrestrial 24  0.29 2295 0.83
Arctic islands, Svalbard Legagneux et al.* terrestrial 14  0.27 33.76  0.76
Arctic islands, Yamal Legagneux et al.* terrestrial 23 0.29 2438 0.84
Arctic islands, Zackenberg Legagneux et al.* terrestrial 17 0.27 32.11 0.86
Bali Strait Buchary et al. 2002’ marine 13 0.58 16.7 0.51
Bay Of Biscay 1998 Ainsworth et al. 2001° marine 36 0.62 2.58 0.42
Bay Of Somme Rybarczyk et al. 2003’ marine 8 0.41 120.28 0.33
Black Sea Orek 2000° marine 9 0.42 21.52 043
Brunei Darussalam, China Silvestre et al. 1993’ marine 12 0.61 20.1 0.45
Sea

Campeche Bank, Golf of Vega-Cendejas et al. 1993'"° marine 18  0.51 7.09 0.6
Mexico

Campeche Sound Zetina-Rejon M.J. et al. 2003""  marine 24 0.52 5.36 0.61
Cape Verde Stobberup et al. 2004'* marine 24 0.5 1391  0.61
Caribbean Melgo et al. 2009" marine 28 031 456  0.68
Celestun Chavez et al. 1993" marine 15 0.51 4.45 0.6
Central Atlantic 50s Vasconcellos & Watson 2004  marine 37  0.29 4.01 0.56
Central Chile 1992 Neira et al. 2004'° marine 20 027 1227 093
Central Gulf Of California Arreguin-Sanchez et al. 2002"7  marine 25 0.37 5.88 0.63
Central Pacific, sharks Kitchell et al. 2002 marine 21 0.59 4.35 0.8
Chesapeake Present Christensen et al. 2009" marine 44  0.19 19.4 0.79
Darwin Harbour, Australia ~ Martin 2005% marine 20 049 657 05
Eastern Scotian Shelf 90s Bundy 2004*' marine 33059 152 072

Eastern Tropical Pacific Olson & Walters 2003 marine 38 041 25.56  0.81



Model Name Reference Habitat § C g RI
Etang de Thau, France Palomares et al. 1993 freshwater 10  0.78 1.66 0.52
Gambia 1986 Mendy 2003* marine 21 039  10.53  0.63
Gambia 1992 Mendy 2004 marine 21 039  10.53  0.63
Gambia 1995 Mendy 2004 marine 21 038  10.66 0.63
Gironde Estuary, France Lobry 2004 marine 16 0.39 7.83 0.56
Golfo Dulce, Costa Rica Wolff et al. 1996% marine 20 0.54 9.2 0.6
Guinee 1985 Guénette & Diallo 2004°* marine 43 044 59 0.66
Guinee 1998 Guénette & Diallo 2004 marine 43 043 5.94 0.66
Guinee Bissau 1991 Amorim et al. 2003” marine 30 043 723 057
Gulf of Salamanca, Up- Duarte & Garcia 2004 marine 17 059 832  0.54
welling

High Barents Sea Blanchard et al. 2002°' marine 15 049 482 054
AllJuvs1990

High Barents Sea Final 1990 ~ Blanchard et al. 2002 marine 38 035 345  0.66
Huizache Caimanero, Mex- Zetina-Rejon et al. 2004> marine 25 051 2.88 0.64
ico

Iceland Fisheries Buchary 2001 marine 20 054  2.05  0.69
Jalisco y Colima Galvan-Pifia 2005 marine 36 044 34 0.7
Kuala Terengganu, Malaysia Liew & Chan 1987° marine 12 0.61 2042 04
Kuosheng Bay, Taiwan Lin et al. 2004’ marine 16 0.28 1845 0.49
Lagoon of Venice Carrer & Opitz 1999* marine 15 0.32 1.17 0.48
Laguna De Bay, Philippines, Delos Reyes 1995 marine 20 0.34 23.48 0.73
1950

Laguna De Bay, Philippines, Delos Reyes & Martens 1993°°  marine 16 033  37.65 0.76
1980

Laguna De Bay, Philippines, Delos Reyes 1995 marine 19 0.33 31.73  0.73
1990

Lake Aydat, France Reyes-Marchant et al. 1993 freshwater 10  0.66 16.77 0.49
Lake Chad, Africa Palomares et al. 1993 freshwater 14  0.59 16.35 0.55
Lake George, Uganda Moreau et al. 1993% freshwater 13 0.66 13.34  0.72
Lake Kariba, Africa Machena et al. 1993% freshwater 9 0.35 182  0.67
Lake Kinneret, Israel Walline et al. 1993* freshwater 13 0.39 59.34 0.52
Lake Malawi 2, Africa Degnbol 1993% freshwater 8 0.59 44.1 0.63
Lake Malawi, Africa Nsiku 1999 freshwater 25 038  30.67 0.7
Lake Tanganyka, Africa, Moreau etal. 1993a* freshwater 6 0.78 28.38 0.5
1975

Lake Tanganyka, Africa, Moreau etal. 1993a* freshwater 6 0.78 21.5 0.5
1981

Lake Turkana, Kenya, 1973  Kolding 1993 freshwater 7 0.49 13.1 0.57
LakeTurkana, Kenya, 1987 Kolding 1993* freshwater 7 0.49 12.57  0.57
Lake Victoria, Africa, 1971 Moreau et al. 1993* freshwater 15  0.68 11.62 0.62



Model Name Reference Habitat § C o RI
Lake Victoria, Africa, 1985 Moreau et al. 1993% freshwater 15 0.71 11.32  0.62
Looe Key, Florida, USA Venier & Pauly 1997 marine 19 053  10.83 0.51
Low Barents Sea 1995 Blanchard et al. 2002*' marine 38 035 342 0.69
Low Barents Sea Juvs 1995 Blanchard et al. 2002°' marine 15 048 4.97 0.54
Mandinga Lagoon, Mexico ~ De La Cruz-Aguero 1993°' marine 19 033 1037 0.65
Maputo Bay, Mozambique De Paula et al. 1993* marine 9 0.52 42.8 0.5
Mid Atlantic Bight Okey 2001 marine 54 038 501 0.7
Monterey Bay, California Olivieri et al. 1993* marine 15 033 2354 036
Moorea Barrier reef Arias-Gonzalez et al. 1997% marine 45  0.34 8.47 0.54
Moorea Fringing reef Arias-Gonzalez et al. 1997 marine 42 033 7.18 0.56
Morocco 1984 Stanford et al. 2001 marine 37 044 391  0.52
Newfoundland Grand Banks Heymans & Pitcher 2002°7 marine 49 043 2.76 0.72
1900

Newfoundland Grand Banks Bundy 2001°* marine 30 057 23 0.76
mid-1980s

Newfoundland Grand Banks Heymans & Pitcher 2002 marine 49 043 2.85 0.76
mid-1980s

Newfounland Grand Banks Heymans & Pitcher 2002 marine 49 0.44 2.81 0.76
mid-1990s

North Atlantic 1950s Vasconcellos & Watson 2004">  marine 37 03 5.06 0.59
North Atlantic 1990s Vasconcellos & Watson 2004">  marine 37 03 5.07 0.59
Northwest Africa Morissette et al. 2010%° marine 26 0.28 21.03  0.69
Orbetello Lagoon Brando et al. 2005 marine 11 035 11.63 0.73
Pallude Della Rosa Lagoon  Carreer et al. 2000 marine 11 025 0.07 0.4
Venice

Patos Lagoon Estuary Betito & Castro 1995 marine 23 051 17.6 0.65
Peruvian upwelling system Jarre-Teichmann 1998% marine 19 0.42 2733 0.7
1950s

Peruvian upwelling system Jarre-Teichmann 1998% marine 19 042 2576 0.7
1960s

Ria Formosa Gamito & Erzini 2005% freshwater 13 0.62 24.05 0.58
Sakumo Lagoon, Ghana Pauly 2002% marine 12 0.28 36.46  0.65
San Pedro Bay, Leyte, Philip- Campos 2003% marine 15 0.63 9.26 0.48
pines

Seine Estuary Rybarczyk & Elkaim 2003 marine 14 041 20.34  0.64
Sene-Gambia Samb & Mendy 2004 marine 16 041 2727 0.56
Sierra Leone 1964 Heymans & Vakily 2004 marine 43 04 6.91 0.61
Sierra Leone 1978 Heymans & Vakily 2004 marine 43 041 6.9 0.61



Model Name Reference Habitat § C o RI

Sierra Leone 1990 Heymans & Vakily 2004” marine 43 041 6.9 0.61

Sonda Campeche Manickchand-Heileman et al. marine 18  0.62 6.23 0.7
1998”!

South Pacific, marine mam- Morissette (unpublished data) marine 42 0.33 7.18 0.55

mals

Southern Brazil Vasconcellos & Gasalla 2001’ marine 12 0.46 22,12 0.73

Southern Gulf St Lawrence Savenkoff et al. 2004" marine 29 0.52 2.11 0.7

1980

Southwest Coast Of India Vivekanandan et al. 2003 marine 10 0.54 1741 04

SriLanka Lake Prakrama Moreau et al. 2001" freshwater 16  0.38 73.22  0.63

Samudra

Strait Of Georgia Martell et al. 20027 marine 26 046 9.9 0.73

Subantartic Plateau New Bradford-Grieve et al. 2003"’ marine 17  0.26 67.13 0.54

Zealand

Tamiahua Lagoon, Golf of Abarca-Arenas &  Valero- marine 12 0.62 6.5 0.7

Mexico Pacheco 19937

Tampa Bay Walters et al. 20057 marine 51 028 445  0.86

Tampamachoco Lagoon, Rosado-Solorzano & Guzman marine 22 0.36 7.97 0.7

Mexico del Proo 1998

Terminos Lagoon, Gulf of Manickchand-Heileman et al. marine 19  0.65 3.94 0.6

Mexico 1998*!

Terminos Lagoon, seagrass Rivera-Arriaga et al. 2003 * marine 15 0.52 11.04 0.56

UK Virgin Islands, Caribbean Opitz 1993% marine 20 055  10.19 045

Upper Parana River Flood- Angelini & Agostinho 2005* freshwater 39 021  9.01  0.82

plain

Veli Lake, India Aravindan 1993% freshwater 13 045  32.13  0.58

West Coast of Greenland Pedersen & Zeller 2001 marine 21 0.5 5.08 0.74

West Coast of Sabah Garces et al. 2003" marine 28 048 1432 0.6

West Coast of Sarawak Garces et al. 2003" marine 28 048 1431 0.6

West Coast of Vancouver Is- Martell 2002 marine 14 0.61 1591 0.83

land

West Greenland, Shrimp Pedersen 1994* marine 11 048 2.46 0.59

Pound

Western Bering Sea Aydin et al. 2002 marine 33 0.39 3.59 0.72

Western Gulf of Mexico Arreguin-Sanchez et al. 1993°"  marine 23 045 5.85 0.65
Arreguin-Sanchez etal. 1993 marine 20 052 1041 0.63

Yucatan shelf, Gulf of Mex-
ico
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