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Supplement
Source code
Source code for simulations of time averaging written in the R-language is saved as Source Code.txt at http://dx.doi.org/10.1666/08092.s2.
Data sets

All unpublished data were provided by original authors and are used with their permission. All study areas are subtidal, dominated by siliciclastic sediments, characterized by good exchange with oceanic water, and relatively unaffected by human activities. 31 habitats consist of 26 habitats with siliciclastic and five habitats with carbonate sediments. Eight habitats are from tropical zone (Amazon shelf, La Mancha Lagoon, Virgin Island, Yucatán), five habitats from subtropical zone (Corpus Christi and Galveston shelves, Texas), 18 habitats from temperate zone. 13 habitats are derived from embayments (Mugu Lagoon, Mannin Bay, La Mancha Lagoon, Tomales Bay, 2 mangrove habitats from Yucatan), three habitats from back-reef lagoons (Virgin Islands and Yucatan), two habitats from high-energy straits (San Juan Channel), and 13 habitats from open shelves.
California 1975 shelf (Los Angeles area) (33-34°N) – 2 habitats are represented by sandy muds and muddy sands ranging from 30 to 90 meters of water depth. All stations are outside the impact areas of publicly operated wastewater outfalls.  Living assemblages are represented by unpublished data from the 1975 BLM-funded survey conducted by Alan Hancock Foundation, which we have digitized from rescued print-outs; death assemblages – our unpublished data generated from unprocessed sieve residues of these same samples, archived by the Los Angeles County Museum of Natural History. Mesh size 2 mm.

California 2003 shelf (Los Angeles to San Diego) (33°N) – 2 habitats on a narrow open continental shelf are represented by sandy muds and muddy sands ranging from 30 to 110 meters of water depth. All stations are outside the impact areas of publicly operated wastewater outfalls. Living assemblages – SCCWRP Bight 2003 survey [www.sccwrp.org/data/2003_bight_survey 3.html]; death assemblages – our unpublished data generated from sieve residues of these same samples, rescued from disposal. Mesh size 1 mm.

Chihama shelf, Pacific Japan (35°N) – 1 habitat with fine sand on a narrow open continental shelf, sampled from 4 to 43 m water depth, and published by Tsuchi (1959). Mesh size 1 mm.

Corpus Christi shelf, Texas (27.5°N) – unpublished data from White et al. (1983). 2 habitats sampled from 6 to 22 m water depth: bathymetrically arrayed sand, muddy sand and mud on a wide open continental shelf [area subject to bottom trawling] Mesh size 1 mm.

Patagonia shelf, Argentina (55°S) – published data from Linse (1997, 1999) and Linse and Brandt (1998). 2 facies, sampled from 100 to 217 m water depth: mud and shelly mud on an open continental shelf subjected to strong seasonal upwelling. Mesh size 0.3 mm.

San Juan Channel, Washington State (48°N) – unpublished data from Kowalewski et al. (2003). 2 facies, sampled from 20 to 115 m water depth: sandy mud with gravel, and clean gravel in a high-energy fully marine strait. Mesh size 2.3 mm.

Mannin Bay, Ireland (53°N) – unpublished data from Bosence (1979). 4 habitats, sampled from 2 to 8 m water depth: subtidal mosaic of coralline algal bank, clean algal gravel, muddy algal gravel, fine sand, and mud in a shallow v-shaped coastal embayment. Mesh size 0.5 mm.

Mugu Lagoon, California (34°N) – published data from Warme (1971). 3 habitats sampled from 0 to 2 m water depth: intertidal sand, subtidal mosaic of eelgrass and channel sand in a back-barrier lagoon. Mesh size 3 mm.

Virgin Islands (Smuggler’s Bay) (18°N) – unpublished data from Miller (1988). 2 facies, sampled from 3 to 5 m water depth: subtidal array of dense grass and mixed grass-sand in a tropical carbonate back-reef lagoon. Mesh size 5 mm.

Galveston shelf, Texas (29°N) - unpublished data from White et al. (1985). 3 shelf habitats with sufficient counts of individuals include shoreface sands (stations shallower than 7.6 m), muddy sands (11-16 m water depth), and sandy muds (stations deeper than 9 m). They were sampled with Smith-McIntyre grab (0.13 m3 of sediment). Mesh size 1 mm.
La Mancha Lagoon (19°N) - data from Castañeda and Contreras (2001), Legaria and Vasquez (2001) and Ruiz (2002). La Mancha Lagoon is located in the coastal plains of the Gulf of Mexico in the state of Veracruz (Mexico). 2 habitats are represented by muddy and sandy silt substrate. Mesh size 1.5 mm.
Eddystone – published data from Smith (1932), sampled by conical dredge hauls. We analyze living and death assemblages from one habitat: four subtidal sites characterized by inner gravel (gneiss) deposits that have sufficient numbers of living and dead individuals. Mesh size 1.5 mm.

Amazon shelf (0-4°N) – living assemblages analyzed by Aller and Stupakoff (1996) and death assemblages published by Aller (1995). 1 offshore habitat with substrate formed by firm mud (20 - 70 m water depth). Mesh size 0.3 mm.
Tomales Bay, California (38°N) – unpublished data analyzed in Johnson (1965), sampled by Van Veen grabs (0.1 m2). 2 habitats are analyzed in this study: nine subtidal sites with soft black mud and four subtidal sites with fine sand. Mesh size 1.5 mm.

Yucatan, Mexico (21°N) – data provided by Alan Ekdale and analyzed in Ekdale (1972, 1977). 3 habitats with sufficient counts of individuals are analyzed here. Two habitats are from mangrove-edged lagoons and one habitat is represented by carbonate back-reef lagoon (Cancun). Assemblages were sampled by diver-operated suction in up to 10 m water depth, and by dredge and grabs in 20-60 m water depth. Mesh size 3 mm. 
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Supplement Table 1. Parameter values used in modeling of time averaging effects on centroid location, dispersion among assemblages, and diversity with individual-based spatially implicit simulations of neutral metacommunity dynamics in 31 data sets.
	Data set
	Sediment-substrate type
	Biodiversity number (theta)
	Dispersal number (I)
	Size of local assemblage (J)
	Migration rate (m)
	Number of local assemblages
	Metacommunity species richness

	Corpus Christi 1
	sand
	14.652
	4.141
	383
	0.011
	6
	142

	Corpus Christi 2
	muddy sand
	4.586
	4.800
	21
	0.190
	4
	47

	Virgin Islands 1
	dense grass
	4.858
	30.643
	31
	0.505
	10
	46

	Virgin Islands 2
	mixed grass-sand
	3.152
	9.560
	19
	0.347
	8
	46

	San Juan Channel 1
	muddy sand
	29.043
	15.447
	342
	0.043
	4
	236

	San Juan Channel 2
	muddy sand with boulders
	15.282
	24.012
	156
	0.134
	6
	143

	Chihama shelf 1
	fine sand
	61.773
	4.320
	33
	0.119
	5
	458

	Patagonia shelf 1
	mud
	23.397
	14.156
	495
	0.028
	5
	201

	Mugu Lagoon 1
	sand
	7.954
	2.556
	59
	0.042
	14
	85

	Mugu Lagoon 2
	eelgrass
	7.644
	8.892
	77.32
	0.105
	22
	98

	Mugu Lagoon 3
	channel with sand
	6.180
	4.545
	112
	0.039
	8
	61

	Mannin 1
	coralline algae
	10.318
	1.770
	93.2
	0.019
	11
	93

	Mannin 2
	algal gravel
	16.834
	1.278
	114
	0.011
	20
	146

	Mannin 3
	muddy algal gravel
	21.409
	2.250
	95.2
	0.023
	10
	175

	Mannin 4
	fine sand
	12.894
	1.748
	61.3
	0.028
	10
	111

	Cal2003-2
	sandy mud
	7.700
	5.179
	27.1
	0.166
	8
	84

	Cal2003-3
	muddy sand
	12.541
	4.380
	16.3
	0.226
	7
	117

	Cal1975-2
	sandy mud
	5.847
	6.901
	28.2
	0.204
	6
	53

	Cal1975-3
	muddy sand
	8.458
	3.482
	26.4
	0.122
	9
	98

	Galveston 3
	muddy sand
	13.74
	5.418
	69
	0.074
	7
	143

	Galveston 4
	sand
	5.313
	3.064
	38
	0.076
	8
	49

	Galveston 2
	sandy mud
	12.080
	2.220
	86
	0.025
	4
	108

	Lag La Mancha 2
	mud
	8.775
	0.54
	25
	0.022
	4
	87

	Lag La Mancha 3
	sandy silt
	10.800
	0.725
	27
	0.027
	6
	99

	Eddystone 1
	gravel
	4.423
	18.456
	15
	0.569
	4
	54

	Tomales Bay 1
	mud
	2.431
	2.404
	23
	0.099
	9
	26

	Tomales Bay 2
	sand
	9.397
	2.76
	40
	0.066
	4
	97

	Amazon shelf 1
	mud
	12.970
	13.993
	31
	0.318
	5
	99

	Cancun 2
	coral back-reef
	17.616
	1.762
	46
	0.038
	9
	149

	Cancun 1
	mangrove
	19.329
	1.933
	142
	0.014
	5
	193

	Contoy 1
	mangrove
	33.369
	2.606
	96
	0.027
	7
	280


Supplement Table 2. Between-centroid distance, dispersion among assemblages, and test of homogeneity in dispersions (Levene test) that is expected between averaged and non-averaged assemblages after time averaging of 1000 years.
	Data set
	Between-centroid distance (Jaccard)
	Between-centroid distance (Horn-Morisita)
	Dispersion among non-averaged assemblages (Jaccard)
	Dispersion among non-averaged assemblages (Horn-Morisita)
	Dispersion among averaged assemblages (Jaccard)
	Dispersion among averaged assemblages (Horn-Morisita)
	Levene test (Jaccard) - proportion of tests with p < 0.05
	Levene test (HM) - proportion of tests with p < 0.05

	Corpus 1
	0.413
	0.284
	0.475
	0.463
	0.342
	0.359
	1
	0.33

	Corpus 2
	0.362
	0.315
	0.428
	0.405
	0.326
	0.205
	0.45
	0.62

	Virgin 1
	0.169
	0.063
	0.314
	0.170
	0.308
	0.105
	0.09
	0.5

	Virgin 2
	0.238
	0.076
	0.401
	0.210
	0.381
	0.096
	0.07
	0.67

	San Juan 1
	0.393
	0.300
	0.388
	0.406
	0.272
	0.144
	0.96
	1

	San Juan 2
	0.287
	0.103
	0.361
	0.266
	0.262
	0.079
	0.95
	1

	Chihama 1
	0.443
	0.468
	0.590
	0.598
	0.537
	0.467
	0.5
	0.84

	Patagonia 1
	0.334
	0.242
	0.405
	0.370
	0.291
	0.169
	1
	0.94

	Mugu 1
	0.324
	0.281
	0.508
	0.523
	0.369
	0.275
	1
	1

	Mugu 2
	0.234
	0.089
	0.349
	0.350
	0.257
	0.110
	1
	1

	Mugu 3
	0.303
	0.201
	0.372
	0.414
	0.251
	0.145
	0.81
	1

	Mannin 1
	0.364
	0.286
	0.536
	0.524
	0.409
	0.315
	0.95
	0.87

	Mannin 2
	0.318
	0.223
	0.610
	0.623
	0.495
	0.553
	1
	0.79

	Mannin 3
	0.385
	0.290
	0.561
	0.503
	0.463
	0.263
	0.99
	0.86

	Mannin 4
	0.368
	0.329
	0.527
	0.547
	0.414
	0.299
	0.98
	0.97

	Cal03 2
	0.326
	0.231
	0.487
	0.429
	0.420
	0.179
	0.39
	0.92

	Cal03 3
	0.335
	0.344
	0.551
	0.537
	0.474
	0.375
	0.66
	0.87

	Cal75 2
	0.278
	0.201
	0.424
	0.383
	0.351
	0.178
	0.51
	0.91

	Cal75 3
	0.339
	0.323
	0.519
	0.531
	0.391
	0.290
	0.99
	1

	Galveston 3
	0.355
	0.294
	0.456
	0.453
	0.362
	0.185
	0.83
	0.99

	Galveston 4
	0.321
	0.170
	0.380
	0.409
	0.286
	0.117
	0.56
	1

	Galveston 2
	0.459
	0.447
	0.493
	0.537
	0.330
	0.349
	0.89
	0.75

	La Mancha 2
	0.497
	0.457
	0.569
	0.566
	0.472
	0.468
	0.54
	0.45

	La Mancha 3
	0.417
	0.364
	0.522
	0.532
	0.439
	0.292
	0.43
	0.78

	Eddystone 1
	0.313
	0.225
	0.384
	0.308
	0.372
	0.230
	0.04
	0.17

	Tomales 1
	0.260
	0.185
	0.419
	0.420
	0.254
	0.156
	0.92
	0.98

	Tomales 2
	0.391
	0.368
	0.443
	0.467
	0.329
	0.251
	0.53
	0.74

	Amazon 2
	0.289
	0.215
	0.389
	0.359
	0.313
	0.200
	0.32
	0.79

	Cancun 2
	0.377
	0.366
	0.567
	0.579
	0.468
	0.403
	0.94
	0.91

	Cancun 1
	0.442
	0.384
	0.531
	0.544
	0.424
	0.425
	0.81
	0.44

	Contoy 1
	0.410
	0.396
	0.570
	0.589
	0.489
	0.422
	0.9
	0.91


Supplement Table 3. Slopes and exponents of scaling functions in 31 molluscan data sets for between-centroid distance and dispersion among non-averaged and increasingly averaged assemblages based on the exponential model, and for diversity of non-averaged and increasingly averaged assemblages of three orders expressed in the number equivalents based on the power model.
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CC-facies 1 0.001 0.022 -0.017 -0.026 0.154 -0.068 0.087 0.118 -0.058 0.060 0.080 -0.040 0.040

CC-facies 2 0.001 0.008 -0.039 -0.016 0.084 -0.027 0.057 0.113 -0.058 0.055 0.132 -0.077 0.054

Virgin-facies 1 -0.002 0.007 -0.011 -0.005 0.019 0.002 0.021 0.015 -0.013 0.003 0.014 -0.015 -0.002

Virgin-facies 2 -0.007 0.005 -0.017 -0.002 0.053 -0.010 0.043 0.041 -0.027 0.014 0.030 -0.025 0.005

SJC-facies 1 -0.004 0.015 -0.050 -0.022 0.130 -0.039 0.091 0.160 -0.079 0.081 0.164 -0.093 0.071

SJC-facies 2 -0.012 0.014 -0.038 -0.018 0.081 -0.034 0.047 0.092 -0.061 0.032 0.089 -0.064 0.024

Chihama 0.013 0.007 -0.022 -0.010 0.178 -0.042 0.137 0.246 -0.069 0.177 0.291 -0.098 0.192

Patagonia -0.003 0.009 -0.039 -0.026 0.126 -0.055 0.071 0.134 -0.074 0.061 0.122 -0.074 0.047

Mugu 1 0.017 0.028 -0.047 -0.024 0.147 -0.072 0.075 0.185 -0.136 0.049 0.189 -0.151 0.037

Mugu 2 0.001 0.028 -0.048 -0.017 0.086 -0.014 0.071 0.109 -0.084 0.025 0.121 -0.099 0.023

Mugu 3 -0.002 0.022 -0.053 -0.020 0.110 -0.041 0.070 0.130 -0.094 0.036 0.134 -0.108 0.025

Mannin 1 0.010 0.025 -0.033 -0.022 0.162 -0.082 0.081 0.166 -0.105 0.061 0.144 -0.100 0.045

Mannin 2 0.007 0.027 -0.012 -0.022 0.201 -0.121 0.081 0.168 -0.119 0.050 0.130 -0.090 0.040

Mannin 3 0.011 0.026 -0.041 -0.017 0.187 -0.084 0.103 0.171 -0.113 0.058 0.133 -0.125 0.006

Mannin 4 0.016 0.026 -0.044 -0.023 0.174 -0.070 0.104 0.192 -0.127 0.065 0.174 -0.148 0.023

Cal2003-2 0.003 0.016 -0.049 -0.014 0.110 -0.050 0.060 0.131 -0.086 0.045 0.134 -0.106 0.027

Cal2003-3 0.009 0.006 -0.033 -0.014 0.099 -0.045 0.055 0.129 -0.081 0.048 0.149 -0.113 0.034

Cal1975-2 -0.008 0.004 -0.044 -0.014 0.080 -0.031 0.049 0.099 -0.065 0.034 0.109 -0.082 0.026

Cal1975-3 0.019 0.018 -0.051 -0.027 0.133 -0.073 0.060 0.178 -0.120 0.058 0.202 -0.147 0.054

Galveston 3 0.010 0.020 -0.055 -0.018 0.135 -0.047 0.088 0.171 -0.101 0.070 0.183 -0.124 0.059

Galveston 4 -0.005 0.026 -0.055 -0.019 0.106 -0.054 0.052 0.124 -0.103 0.021 0.129 -0.116 0.012

Galveston 2 0.006 0.015 -0.032 -0.032 0.165 -0.073 0.093 0.200 -0.095 0.105 0.196 -0.092 0.103

Lag La Mancha 2 0.002 0.009 -0.017 -0.018 0.220 -0.066 0.155 0.223 -0.067 0.156 0.195 -0.059 0.136

Lag La Mancha 3 0.004 0.016 -0.042 -0.016 0.182 -0.062 0.120 0.193 -0.107 0.086 0.173 -0.126 0.046

Eddystone -0.004 -0.001 -0.011 -0.003 0.027 -0.007 0.021 0.033 -0.012 0.021 0.036 -0.016 0.020

Tomales Bay 1 -0.001 0.014 -0.050 -0.030 0.098 -0.061 0.038 0.120 -0.101 0.020 0.127 -0.111 0.015

Tomales Bay 2 0.000 0.004 -0.049 -0.025 0.140 -0.050 0.090 0.176 -0.082 0.094 0.189 -0.095 0.094

Amazon  -0.005 0.004 -0.028 -0.011 0.056 -0.018 0.038 0.066 -0.041 0.026 0.071 -0.054 0.016

Cancun 2 0.019 0.022 -0.033 -0.020 0.185 -0.070 0.115 0.219 -0.115 0.105 0.219 -0.128 0.090

Cancun 1 0.000 0.015 -0.021 -0.020 0.193 -0.065 0.129 0.186 -0.072 0.114 0.162 -0.063 0.099

Contoy 1 0.011 0.017 -0.031 -0.016 0.201 -0.066 0.136 0.223 -0.110 0.113 0.202 -0.124 0.078
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Supplement Figure 1.  Observed (black) and expected (grey) average dispersion among living assemblages on the basis of Jaccard (A) and Horn-Morisita dissimilarity (B) and observed (black) and expected (grey) species diversity on the basis of the Shannon entropy at point scale (C) in 31 molluscan data sets. All data sets were used in general modeling of time averaging effects on live-dead disagreement. 

Change in Diversity 
Rate of inventory Shannon entropy increase is positively correlated with rate of change in community composition on the basis of Jaccard dissimilarity (Spearman r [alpha] = 0.81, p < 0.0001, Spearman r [gamma] = 0.75, p < 0.0001), and rate of decrease in beta Shannon entropy is positively correlated with rate of change in community composition (Spearman r [beta] = 0.58, p = 0.0007), and on the basis of Horn-Morisita dissimilarity (Spearman r [alpha] = -0.85, p < 0.0001, Spearman r [gamma] = -0.88, p < 0.0001), and rate of decrease in beta Shannon entropy is positively correlated with rate of change in community composition (Spearman r [beta] = 0.43, p = 0.017). Rate of inventory diversity increase using the Gini-Simpson index is correlated with rate of change in community composition on the basis of Horn-Morisita dissimilarity (Spearman r [alpha] = 0.7, p < 0.0001, Spearman r [gamma] = 0.76, p < 0.0001), but rate of decrease in beta Gini-Simpson index is uncorrelated with rate of change in community composition (Spearman r [beta] = 0.25, p = 0.18).
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