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Methods 

We identified and searched the entire publication runs of 30 peer-reviewed journals 

(Table S2) likely to contain articles reporting lifespan and/or growth rate data on marine 

bivalves.  We tracked down additional references cited therein, and also retrieved articles cited in 

previous molluscan lifespan compilations [1-5].  A full list of references is provided at the end of 

this Supplement.  Our database differs from previous attempts in that all entries are derived 

solely from primary sources, based on natural populations, and we record not only maximum 

reported lifespan (MLSP), but also von Bertalanffy growth parameters and latitude and longitude 

of the population sampled.  Water depth was also tabulated if provided, along with other 

population metadata (Table S3).  The database consists of observations derived from 1,148 
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populations.  Not all variables are recorded for all populations, but 1,084 report maximum 

lifespan, 673 report von Bertalanffy k values, and 613 report both of these. 

Parameters from the von Bertalanffy growth equation [6] can be used to describe the 

growth of many marine invertebrates.  The standard form of the von Bertalanffy growth equation 

can be written as: 

Lt= L∞(1-e-k (t-t
0

)) 

where Lt = shell length at time t, L∞ = asymptotic size, or the size at which growth rate is 

essentially zero, k = rate at which L∞ is attained, and t0= age at which the bivalve has a size of 

zero (the x intercept on a plot of size as a function of age).   In organisms with indeterminate 

growth, such as bivalves, a maximum size may not be biologically appropriate, though L∞ is 

often treated as such in the literature.  Where only age-size data were provided but not curve-fit, 

we calculated von Bertalanffy growth parameters using the nls procedure in R.   

Taxonomy for all entries in the database was verified using the World Online Register of 

Marine Species (http://www.marinespecies.org/).  Representatives from 45 bivalve families are 

included in the database (Table S4), accounting for nearly half of all described families.  The 

most numerous are the Veneridae (n=223), Mytilidae (n=121), Pectinidae (n=116), and 

Hiatellidae (n=70).    

 

Results and Discussion 

Lifespan and growth within taxa 

 An examination of lifespan versus latitude in species with at least 15 observations 

spanning more than 10°of latitude (Fig. S2) makes apparent that the pattern in Fig. 2A is not 

driven by one or a few taxa, but rather is a feature present across the Bivalvia, both within and 

http://www.marinespecies.org/
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across taxa.  In 11 of 12 well-sampled species spanning 9 families, the slope of the relationship 

between maximum within-population lifespan and absolute latitude exceeds zero at a 

significance of p < 0.10.  The lower slope of the best-fit line for Mercenaria may be an artifact of 

sampling mainly shallow-water populations along the U.S. Atlantic Coast, which have 

historically been heavily harvested [7, 8].  The oldest specimen of Mercenaria mercenaria, a 

106-year-old individual, was collected in water deeper (15m) than had been investigated before 

[9], suggesting the potential for a different age-latitude relationship in less impacted, deeper-

water populations.   See discussion on depth below.  

   

Depth versus lifespan, growth rate, and size 

Nutrient availability and temperature decrease with depth as they do with latitude, and 

thus the depth at which an organism lives may also relate to its longevity and growth.  In 

addition, deep-water ecosystems have been described as ecologically distinct from those on the 

shelf due in part to different evolutionary histories [10], and this could be reflected in differences 

in lifespan and growth [e.g., 11 for fishes].  Sources report depths for fewer than half of all 

populations (N = 425), and those are often given as approximations or broad ranges.    It is 

possible, therefore, that water depth could introduce variation that is unaccounted for and 

obscures patterns in lifespan and growth with latitude.  Reported data, however, are strongly 

skewed toward shallow shelf settings (modal depth = 10 m; only 7 populations are recorded from 

≥200 meters), and there is no reason to believe the remainder to be any different, particularly 

given that most come from fisheries targets harvested on the shelf.  Patterns we report are 

therefore likely to characterize shallow shelf faunas – there is no systematic bias associated with 
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including a large number of slope or deep sea taxa from particular regions that could color our 

results. 

While the vast majority of our data come from shelf settings, it is nonetheless possible 

that effects associated with water depth could be present in the data.  Jones et al. [12], e.g.,  

presented data suggesting differences in longevity, growth, and body size  between shallow and 

deep populations of Spisula solidissima off New Jersey, but few other systematic studies exist.  

We restricted our analysis to the well-sampled mid-latitudes (30-60° N and S) so as to minimize 

conflation with covariates of latitude as much as possible.  The relationship between depth and 

lifespan is positive and significant, but there is no demonstrable relationship between depth and 

either growth rate or body size (Fig. S4).  These results should be treated with caution.  

Observations from many more populations along broad depth transects at constant latitude are 

needed to establish the presence or absence of pattern with confidence.   

 

Supplementary Figures: 
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Figure S1.  Histograms of population-level maximum lifespans for each 16° latitude bin.  Curves 

are best fit exponential equations.  Y-axes vary to best show fits to distribution.  Panel F shows 

all 5 regressions on a log scale, truncated at the observed maximum lifespan for that bin, to 

illustrate differences in slope (probability of death) with latitude and maximum lifespan.  See 

main text for more discussion. 
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Figure S2.  Relationship between latitude and lifespan in 12 species with at least 15 populations 

spanning >10° of latitude.  All but one of the regressions (Mercenaria) are significant at the 0.01 

level.     
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Figure S3.  Relationships between maximum body size (approximated by L∞) and lifespan (A) 

and growth rate (B).  Neither of the relationships are statistically significant. 
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Figure S4.  Relationship between water depth and A) maximum lifespan, N=411 observations, 

B) growth rate, N=278 observations, and C) body size, N=278 observations, for populations 

between 30° and 60° N and S latitude.  Only the trend with lifespan is significant (p ≤ 0.01). 
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Figure S5.  Biovolume of bivalve genera through the Phanerozoic derived from Heim et al.  [13], 

plotted as body size of the largest measured species within each genus over the geologic range of 

the entire genus.  Gray bars are geologic ranges. Red line shows the trend in mean biovolume  

towards the Recent for 50-million-year time bins, an increase perhaps first noticed by Runnegar 

[14].    
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Supplementary Tables: 

 

Table S1.  Maximum reported lifespans (MLSP) for species represented in database.  References 

provided in supplementary Excel file. 

 

 
 

Species MLSP (yrs.) Species MLSP (yrs.)

Abra  alba 4 Barnea  parva 6

Abra  nitida 8.8 Bathymodiolus  childressi 100

Abra  prismatica 1.8 Brachidontes  variabilis 5

Abra  tenuis 2.5 Callista  chione 18

Adacnarca  nitens 20 Calyptogena  magnifica 4

Adamussium  colbecki 20 Carditamera  affinis 17.25

Aequipecten  opercularis 8 Cavatidens  omissa 1

Aligena  elevata 7 Cerastoderma  edule 14

Amarilladesma  mactroides 8 Cerastoderma  glaucum 6

Amiantis  purpurata 25 Chamelea  gallina 12

Amusium  pleuronectes 2 Chamelea  striatula 11

Amygdalum  glaberrimum 1 Chione  cancellata 6

Anadara  broughtonii 20 Chione  cortezi 8

Anadara  cornea 4 Chione  elevata 11

Anadara  inaequivalvis 7 Chione  undatella 2

Anadara  nobilis 4 Chionista  fulctifraga 16

Anadara  tuberculosa 25 Chlamys  islandica 35

Anodontia  alba 2 Chlamys  tehuelcha 5

Anomalocardia  flexuosa 2.6 Choromytilus  chorus 1.25

Anomalodiscus  squamosus 3 Choromytilus  meridionalis 9

Arca  noae 16 Ciliatocardium  ciliatum 35

Arca  ventricosa 10 Clinocardium  nuttallii 16

Arca  zebra 10 Corbicula  fluminea 4

Arctica  islandica 507 Corbula  gibba 2

Arcuatula  arcuatula 1.5 Crassostrea  ariakensis 5

Arcuatula  senhousia 2 Crassostrea  bilineata 4

Argopecten  irradians 2 Crassostrea  gigas 7

Argopecten  irradians concentricus 2 Crassostrea  glomerata 1.25

Argopecten  purpuratus 6 Crassostrea  rhizophorae 1

Arvella   manshurica 9 Crassostrea  virginica 6

Asaphis  deflorata 7 Crassula  aequilatera 5

Astarte  arctica 9 Crenella   decussata 7

Astarte  borealis 10 Crenomytilus  grayanus 150

Astarte  elliptica 20 Cumingia   tellinoides 4

Astarte  warhami 3 Cyclocardia  ventricosa 12

Atrina  vexillum 11 Cyrtodaria  siliqua 105

Aulacomya  atra 18 Cytrodaria  kurriana 19

Austrovenus  stutchburyi 9 Decatopecten  radula 8

Barbatia  trapezina 6.29 Diplodon  chilensis patagonicus 90

Barnea  candida 4 Diplodonta  aleutica 6
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Table S1 cont. 

 

 

 

 

 

Species MLSP (yrs.) Species MLSP (yrs.)

Divaricella  irpex 1 Hiatella  arctica 126

Donax  cuneatus 3 Katelysia  opima 3

Donax  denticulatus 1.5 Keenocardium  californiense 9

Donax  dentifer 4.5 Kurtiella  bidentata 7

Donax  faba 2 Lasaea  adansoni 4

Donax  gouldi 3 Laternula  elliptica 36

Donax  hanleyanus 5.18 Leiosolenus  patagonicus 15

Donax  incarnatus 2 Leukoma  antiqua 16

Donax  serra 2 Leukoma  grata 14

Donax  sordidus 1.4 Leukoma  jedoensis 6

Donax  spiculum 0.6 Leukoma  staminea 19

Donax  striatus 2.4 Leukoma  thaca 9

Donax  trunculus 5 Liocyma  fluctuosa 23

Donax  variabilis 1 Lissarca  miliaris 7

Donax  vittatus 8 Lissarca  notorcadensis 18

Dosinia  concentrica 3 Lithophaga  lithophaga 54

Dosinia  elegans 6 Loripes  lucinalis 4.9

Dosinia  exoleta 12 Lunarca  ovalis 3

Dosinia  hepatica 9 Lyonsia  arenosa 7

Dosinia  japonicum 16 Lyonsia  vniroi 10

Dosinia  lupinus 15 Macoma  balthica 33

Ensis  directus 8.5 Macoma  calcarea 18

Ensis  macha 9 Macoma  lama 8

Ensis  magnus 18 Macoma  loveni 11

Ensis  siliqua 10 Macoma  middendorffi 19

Eontia  ponderosa 15 Macoma  nobilis 3

Equichlamys  bifrons 13 Mactra  chinensis 12

Eurhomalea  exalbida 70 Mactromeris  polynyma 60

Eurhomalea  rufa 2.5 Megapitaria  maculata 10

Ezocallista  brevisiphonata 52 Megapitaria  squalida 2.5

Fragum  fragum 5 Megayoldia  thraciaeformis 15

Gafrarium  pectinatum 3 Mercenaria  campechiensis 28

Gaimardia  trapesina 5 Mercenaria  mercenaria 106

Gari  solida 14.83 Meretrix  casta 3

Gemma  gemma 6 Mesodesma  arctatum 24

Geukensia  demissa 24 Mimachlamys  gloriosa 4

Glossocardia  obesa 8 Mimachlamys  varia 6

Glycymeris  bimaculata 57 Mizuhopecten  yessoensis 15

Glycymeris  glycymeris 192 Modiolus  modiolus 48

Glycymeris  nummaria 20 Mulinia  edulis 7
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Table S1 cont.  

 

 

 

 

 

Species MLSP (yrs.) Species MLSP (yrs.)

Mulinia  lateralis 0.58 Pholas  dactylus 14

Musculus   discors 9 Phreagena  kilmeri 16

Musculus  niger 19 Pillucina  neglecta 1.5

Mya  arenaria 28 Pinctada  imbricata 7

Mya  baxteri 30 Pinctada  imbricata fucata 6

Mya  pseudoarenaria 26 Pinctada  imbricata radiata 4

Mya  truncata 50 Pinctada  margaritifera 5

Mysella  cuneata 4 Pinctada  maxima 20

Mysella  kurilensis 9 Pinna  bicolor 12

Mysella  planulata 4 Pinna  nobilis 26

Mytilus  californianus 6 Placopecten  magellanicus 20

Mytilus  coruscus 29 Polititapes  aureus 5

Mytilus  edulis 24 Polititapes  rhomboides 11

Mytilus  edulis planulatus 3 Portlandia  arctica 7

Mytilus  galloprovincialis 20 Potamocorbula  adusta 1.71

Mytilus  trossulus 13 Protapes  gallus 3

Nucula  paulula 1 Protothaca  euglypta 15

Nucula  turgida 10 Pteria  colymbus 1

Nuculana  minuta 9 Pteria  penguin 2.7

Nuculana  pernula 11 Ptericolaria  pholadiformis 10

Ostrea  chilensis 8 Rangia  cuneata 8

Ostrea  edulis 16 Reloncavia  chilencia 1

Ostrea  puelchana 6.5 Ruditapes  decussatus 8

Panomya   ampla 11 Ruditapes  philippinarum 16

Panopea  abbreviata 86 Saxidomus  gigantea 20

Panopea  generosa 168 Saxidomus  purpurata 9

Panopea  globosa 60 Scrobicularia  plana 18

Panopea  zelandica 85 Semele  lenticularis 13

Paphia  laterisulca 3 Semele  solida 9

Paphia  undulata 3 Senilia  senilis 30

Paphies  donacina 5 Septifer  virgatus 12

Paphies  ventricosa 7 Serripes  groenlandicus 39

Parvicardium  exiguum 1 Siliqua  alta 18

Patinopecten  caurinus 19 Siliqua  patula 19

Pecten  albus 3 Siliqua  pulchella 2

Pecten  fumatus 16 Solemya   sp. 1

Pecten  jacobaeus 13 Sphenia  sincera 3

Pecten  maximus 22 Spisula  discors 9

Perna  perna 9.03 Spisula  murchisoni 7

Perna  viridis 3 Spisula  sachalinensis 70
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Table S1 cont. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Species MLSP (yrs.) Species MLSP (yrs.)

Spisula  solida 13 Timoclea  micra 1

Spisula  solidissima 37 Tindaria  callistiformis 100

Spisula  solidissima similis 5.5 Tivela  mactroides 3.3

Spisula  subtruncata 4 Tivela  stultorum 53

Spisula  voyi 52 Tresus  capax 16

Spondylus  limbatus 16 Tresus  nuttallii 16

Tagelus  divisus 2.5 Tridacna  crocea 60

Tagelus  dombeii 10 Tridacna  dersa 30

Tawera  elliptica 23 Tridacna  gigas 60

Tawera  mawsoni 14 Tridacna  maxima 28

Tawera  sphaericula 9 Venerupis  bruguieri 6.5

Tegillarca  granosa 7.5 Venerupis  corrugata 10

Tellina  capsoides 3 Venerupis  japonica 10

Tellina  cuspis 4 Venus  verrucosa 16

Tellina  exotica 1 Xenostrobus  pulex 3

Tellina  fabula 6 Ylistrum  balloti 3

Tellina  liliana 1 Ylistrum  japonicum 2

Tellina  lutea 41 Yoldia  amygdalea hyperborea 9

Tellina  martinicensis 2 Yoldia  eightsi 65

Tellina  piratica 2 Yoldia  limatula 4

Tellina  tenuis 7 Yoldia  myalis 11

Teredo  navalis 2 Yoldia  notabilis 17

Theora  lubrica 1.8 Yoldia  seminuda 14

Thracia  septentrionalis 11 Zirfaea  pilsbryi 7

Thyasira  flexuosa 3.2 Zygochlamys  patagonica 25

Thyasira  gouldi 2
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Table S2.  List of journals and years for which exhaustive searches were completed.  
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Table S3.  Parameters recorded in the lifespan database (see MossSupplData.xls), as provided by 

the authors. 

 

Family- Accepted family 

Given genus – Genus supplied in text 

Given species –Species supplied in text 

Accepted genus – Genus according to WoRMS 

Accepted species –Species according to WoRMS 

MLSP – Maximum lifespan of each population presented in source 

IP- Scale of study, I=Individual, P=population  

N- number of individuals if population 

Location – Geographic name  

Latitude – Decimal degrees 

Longitude – Decimal degrees 

Minimum depth - meters 

Maximum depth - meters 

Linf – Parameter of von Bertalanffy growth equation 

K – Parameter of von Bertalanffy growth equation 

t0- Parameter of von Bertalanffy growth equation 

Vbmeth – Method of estimating von Bertalanffy growth equation; L=length frequency analysis, 

M=growth bands produced at shell margin, H=growth bands in hinge, R=mark and recapture 

Author 

Year 

Paper title 

Journal 

Comments – from enterer  
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Table S4.  Number of observations for each family recorded in the database.   

Family n   Family n   Family n 

Veneridae 223   Astartidae 10   Vesicomyidae 2 

Mytilidae 121  Philobryidae 10  Lasaeidae 1 

Pectinidae 116  Yoldiidae 9  Nassariidae 1 

Cardiidae 73  Glycymerididae 7  Nuculidae 1 

Hiatellidae 70  Montacutidae 7  Solemyidae 1 

Mactridae 70  Pholadidae 5  Spondylidae 1 

Tellinidae 68  Nuculanidae 5  Teredinidaeá 1 

Myidae 51  Psammobiidae 4  Thraciidae 1 

Donacidae 42  Carditidae 3  Tindariidae 1 

Arcticidae 39  Corbulidae 3  Trapezidae 1 

Arcidae 28  Thyasiridae 3  Undulinidae 1 

Semelidae 28  Latemulidae 3    

Pharidae 24  Ungulinidae 3    

Ostreidae 24  Cyamiidae 2    

Pinnidae 22  Cyrenidae 2     

Pteriidae 14  Lucinidae 2    

Mesodesmatidae 12  Lyonsiidae 2    

Solenidae 11  Solecurtidae 2    
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