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a
AA see arachidonic acid
abdominal sense organ (ASO)  47
abrasion  84
absorption efficiency (AE)

environmental contaminants  445
growth  312
particle processing and nutrient 

utilisation  176, 191–194, 193
ABT see Arrhenius break temperature
ABV see aquatic birnavirus
AC see Agulhas Current
ACAP see Arctic Council Action Plan
ACC see amorphous calcium carbonate
acetate peels  302–304, 303–304
acetylcholinesterase (AChE) inhibition   

472, 474–475
acid mucopolysaccharide (AMPS)  165, 167
ACTase see aspartate transcarbamylase
active metabolic rate (AMR)  367
active swimming  7, 253
adductor muscles

ecology of marine mussels  93
functional morphology  21
growth  310

adenosine triphosphate (ATP)  376
ADG see adipogranular
adhesive proteins  34–40, 35–37
adipogranular (ADG) cells  223, 229, 239

AE see absorption efficiency
aerial exposure

cardiovascular system  361, 363
ecology of marine mussels  60, 63, 

70–71, 73–75
excretory system  391
growth  303–304, 326–328, 327–328
population genetics, genomics and 

selective breeding  555
reproduction  236, 241
respiratory system  386–387

AFDW see ash‐free dry weight
AFLP see amplified fragment‐length 

polymorphism
AFM see atomic force microscopy
AG see agranulocytes
age determination

functional morphology  27
shell growth rings  301–305,  

302–304
agranulocytes (AG)  358–360, 359
Agulhas Current (AC)  68–69, 68, 531
Aichi virus (AiV)  763
AIF see allograft inflammatory factor
AiV see Aichi virus
algal blooms

aquaculture  645–646
growth  319–320
larval development  252

Subject Index

Page locators in bold indicate tables. Page locators in italics indicate figures. This index uses 
letter‐by‐letter alphabetization. Please also refer to separate species index.
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Subject Index 839

particle processing and nutrient 
utilisation  156

see also harmful algal blooms
alimentary canal  40–42, 41
alizirin red S (ARS)  300
allograft inflammatory factor (AIF)  724
allometric growth measurement  307–311,  

309–310
AM see artificial mussels
amino acids

aquaculture  623
excretory system  397–399, 398
particle processing and nutrient 

utilisation  190
ammonia excretion  45, 388–395, 389, 

390, 392–394
amnesic shellfish poisoning (ASP)  766,  

768–769
amorphous calcium carbonate (ACC)  112
AMOVA see analysis of molecular variance
AMP see antimicrobial peptides
amplified fragment‐length polymorphism 

(AFLP)  519, 520, 554
AMPS see acid mucopolysaccharide
AMR see active metabolic rate
analysis of molecular variance (AMOVA)  535
anisosmostic extracellular regulation   

395–397
ANN see artificial neural networks
annual growth bands  27
antibiotics

aquaculture  627–628
bioconcentration factor  447, 447
population genetics, genomics and 

selective breeding  565–566
public health  754–755

antibody microarrays  572–573
antifouling agents

aquaculture  649
dispersal, settlement and recruitment  259
functional morphology  40

antimicrobial peptides (AMP)  715, 722, 723
anus  42, 180–181
AOAC see Association of Official Analytical 

Chemists

AOC see Appellation d’Origine Contrôlée
Apicomplexan parasite unknown (APX)  684
APMW see Asia‐Pacific Mussel Watch
Appellation d’Origine Contrôlée (AOC)  638
APX see Apicomplexan parasite unknown
aquaculture  603–674

broodstock conditioning  615–618,  
616–617

culture methods  630–642
bottom culture in The 

Netherlands  639–640, 640
bouchot culture in 

France  636–638, 637–638
longline culture in Chile  630–634, 632
pole/stake culture in Thailand  640–642
raft culture in Spain  634–636, 635

culture of microalgae  607–612, 608–610
disease in the hatchery  626–628
disease, parasites and the immune 

response  696, 711
ecology of marine mussels  96–99, 

97, 113–114
ecosystem approach to bivalve 

culture  653–657, 654
embryo development  620, 621
environmental contaminants  414
environmental impacts  645–652, 648
excretory system  390
grow‐out of mussel seed  628–629, 629
growth  310, 328–329, 331, 336
hatchery culture of mussels  615–629
hatchery culture of seed and juvenile 

mussels  605–615
historical and contemporary context   

603–604, 630
larval identification and abundance  258
larval rearing  620–622, 622
metamorphosis, settlement and nursery 

culture of spat  622–626, 624–625
offshore mussel culture  642–645, 643–644
particle processing and nutrient utilisation   

156, 192–193
population genetics, genomics and 

selective breeding  515, 528–529, 
565–566, 569–578
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productivity by country  606, 630
replacement/supplement diets for 

microalgae  612–615
wild seed collection  604–605

aquatic birnavirus (ABV)  676
arachidonic acid (AA)  611–612
aragonite  24–25, 24, 111–112
Arctic Council Action Plan (ACAP)  781
Arrhenius break temperature (ABT)  368
ARS see alizirin red S
artificial mussels (AM)  362, 459–460, 460
artificial neural networks (ANN)  760–761
ash‐free dry weight (AFDW)  95–96, 312
Asia‐Pacific Mussel Watch (APMW)  468–471
ASO see abdominal sense organ
ASP see amnesic shellfish poisoning
aspartate transcarbamylase (ACTase)  237
ASQAAC see Australian Shellfish Quality 

Assurance Advisory Committee
ASSETS model  655
assimilation efficiency  446
Association of Official Analytical Chemists 

(AOAC)  776
astrovirus  763
atomic force microscopy (AFM)  25
ATP see adenosine triphosphate
attachment

ecology of marine mussels  80–84, 
81, 99–100

functional morphology  37–40
reproduction  244–245
see also byssal apparatus

Australian Shellfish Quality Assurance 
Advisory Committee (ASQAAC)  791

autonomous underwater vehicles (AUV)  258
azaspiracid poisoning (AZP)  766, 767, 

770–771, 777–778

b
bacterial artificial chromosome (BAC) 

fingerprinting  554
bacterioplankton  188–191
ballast water  651–652
BAP see Best Aquaculture Practices

basophilic cells  176, 178
basophilic granulocytes (BG)  358–360, 359
batch culture  608–609, 609
BC see Benguela Current
BCF see bioconcentration factor
BDE see brominated diphenyl esters
Benguela Current (BC)  68–69, 68
Best Aquaculture Practices (BAP) 

certification  643
best linear unbiased prediction (BLUP)  575–576
BFR see brominated flame retardants
BG see basophilic granulocytes
BGI see Blue Growth Initiative
bioaccumulation

bioaccumulation potential  446–450, 447
biomonitoring and bioindicators  455–460, 

457–458, 460
concepts and definitions  444–445
factors affecting bioconcentration in 

marine mussels  450–455
functional morphology  33–34
kinetic modelling in contaminant 

bioaccumulation  448–460, 459
bioarchives  28–29
biochips see microarrays
bioconcentration factor (BCF)  446–450, 447
biocontrol  649
biodeposition  197–198
biodiversity  62–63, 104, 645–646
bioerosion  14
biofouling

aquaculture  647–649, 648
ecology of marine mussels  83–86, 99

bioindicators  455–460, 457–458, 460
biomagnification factor (BMF)  450
biomarkers

acetylcholinesterase inhibition  472, 474–475
active biomonitoring with marine 

mussels  472–481
cardiovascular system  364–365, 365
concepts and definitions  471–472, 472
dispersal, settlement and recruitment  255
environmental contaminants  471–485
enzyme reactions  473
genotoxicity  480–481

aquaculture (cont’d)
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gg  325
integrative biomarker approach  481–485, 483
lysosome membrane stability/permeability  

475–476
morphological damage  477
particle processing and nutrient utilisation   

180, 187
peroxisome proliferation  476–477
physiological markers  477–479
population genetics, genomics and 

selective breeding  563, 567
reproduction  241
specific proteins/metallothioneins  472,  

473–476
biomimetic sensors/loggers

artificial mussels  362, 459–460, 460
environmental contaminants  416
public health  758–759, 777–778
robomussels  71–79, 72–73, 76

biomineralisation  560–561
biophysical modelling  255
biotoxins see phycotoxins
bivalve purification procedures  788–798

depuration techniques  789–791, 790–792
efficiency of depuration  791–798, 793, 795
relaying  789

black‐body discolouration  680, 681
Blue Growth Initiative (BGI)  657
BLUE SEED project  606–607, 621–622
BLUP see best linear unbiased prediction
BMF see biomagnification factor
bonamiosis  685
boring habits  13–14
bottom culture  639–640, 640
bouchot culture  603, 628, 636–638, 637–638
bovine serum albumin (BSA)  163, 164
bradycardia  362–363, 364
BrdU see bromodeoxyuridine
breeding programmes  575–578, 576, 577
brevetoxins (BTX)  767, 770
brominated diphenyl esters (BDE)  417
brominated flame retardants (BFR)  252, 

432–433, 453
bromodeoxyuridine (BrdU) 

immunohistochemistry  177–178, 179

broodstock conditioning   
615–618, 616–617

broodstock establishment  570–571
brown‐spot discolouration  680, 681
BSA see bovine serum albumin
BT see butyltins
BTX see brevetoxins
burrowing  7–8
BUSCO analysis  561–562
butyltins (BT)  463–464, 468–471
byssal apparatus

aquaculture  603
ecology of marine mussels  69, 80–83, 

86–89, 89, 93, 112
functional morphology  21, 34–40, 35–37
metamorphosis and post‐larval dispersal   

261–262
phylogeny and evolution of marine 

mussels  6–7, 11
reproduction  237

c
C1q domain‐containing (C1qDC) proteins  720
calcein  300–301, 300
calcification  250
calcite  24–25, 24
calcium carbonate

ecology of marine mussels  109–112, 110
functional morphology  24–26, 24, 45
larval development  250

California State Mussel Watch (CSMW)   
462–465, 464

Canadian Food Inspection Agency (CFIA)   
791, 798–800

Canadian Shellfish Sanitation Program 
(CSSP)  791, 798–800

canonical variates analysis (CVA)  307
capture efficiency (CE)  160–163, 162, 164
carbon dioxide

ecology of marine mussels  102, 103, 
109–114, 110

excretory system  391–392
growth  329–331, 330
larval development  250
respiratory system  387
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cardiovascular system  357–365
functional morphology  43–44, 43
haemolymph plasma and haemocytes   

357–360, 358, 359, 365–366
heart and haemolymph system  357
heart rate  360–365, 361, 363–365

carotenoids  220
carrying capacity  328–329
caspases  702–703
CCRF see Code of Conduct for Responsible 

Fisheries
CDC see Centers for Disease Control and 

Prevention
cDNA see complementary DNA
CE see capture efficiency
CEFAS see Centre for Environment, Fisheries 

and Aquaculture Science
cell sorting (CS)  258
cementation  7
CEN see European Committee of 

Standardization
Centers for Disease Control and Prevention 

(CDC)  756, 760
central nervous system (CNS)  46
Centre for Environment, Fisheries and 

Aquaculture Science (CEFAS)  791
cerebral ganglia  45–46, 45
Certified Reference Materials Program 

(CRMP)  776
CFIA see Canadian Food Inspection Agency
chemical boring  13–14
chemoreceptors  31, 46
chemosynthetic bacteria  33
chemosynthetic habitats  14–15, 14
chlorophyll a

aquaculture  604
dispersal, settlement and recruitment   

265
growth  318, 331

Cholera and Other Vibrio Illness Surveillance 
(COVIS)  756

chromosome set manipulation  336
CI see condition index; cyclic imines
cilia

functional morphology  32, 33–34, 40–42

particle processing and nutrient 
utilisation  157–163, 159, 161, 
166–167, 172–173

circulatory system see cardiovascular system
cirri trapping  159–160
clearance rate (CR)  141–157

control of filtration rate  156
energetic costs of filtration  156–157
environmental contaminants  478–479
estimation of filtration rate  141–146,  

142–145
factors influencing filtration rate  146–156

current velocity  154–156, 155
particle concentration  148–150, 149
salinity  152–154, 152, 153
size  146–148, 147
temperature  150–151, 151

CL‐Fl see liquid chromatography with 
fluorescence detection

climate change
aquaculture  604
disease, parasites and the immune 

response  694
ecology of marine mussels  56, 102–115

climate warming  65–66, 69–71, 74, 
102–109, 103, 107

hypoxia  104, 114–115
ocean acidification  102–104, 103, 

109–114, 110
precipitation  66

larval development  250
climate variability hypothesis  377–379
CLSM see confocal laser scanning microscopy
clustering analysis  255
cMDH see cytosolic malate dehydrogenase
cnetidia see gills
CNS see central nervous system
cocoon‐forming cells  13
Code of Conduct for Responsible Fisheries 

(CCRF)  653
COI see cytochrome c oxidase subunit I
cold‐and‐hold method  615–616
cold‐seep vents

disease, parasites and the immune 
response  697
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larval development  251
phylogeny and evolution of marine 

mussels  14–15, 14
population genetics, genomics and 

selective breeding  537–539
competition

aquaculture  650–651
ecology of marine mussels  56, 79, 83, 

86–87, 99–102, 100–101
growth  332
particle processing and nutrient 

utilisation  185–186
reproduction  221

complementary DNA (cDNA)  520–521, 
556–557, 715, 725

conchiolin  24
condition index (CI)  240, 241, 242, 478
confocal laser scanning microscopy 

(CLSM)  157
confocal microscopy  249
connectivity  254–255
conspecific sperm precedence (CSP)  246,  

547
continuous culture  609–611, 610
coral reefs  13–14
COVIS see Cholera and Other Vibrio Illness 

Surveillance
CR see clearance rate
critical temperature (CT)  377–379
CRMP see Certified Reference 

Materials Program
cryopreservation  360, 619–620
cryoprotection  77
crystalline style

functional morphology  40–42, 41
particle processing and nutrient 

utilisation  172–173–5
CS see cell sorting
CSMW see California State Mussel Watch
CSP see conspecific sperm precedence
CSSP see Canadian Shellfish 

Sanitation Program
CT see critical temperature
cultured mussels see aquaculture
currents

dispersal, settlement and recruitment  253
growth  331
particle processing and nutrient 

utilisation  154–156, 155
population genetics, genomics and 

selective breeding  528, 531
see also oceanic currents

CVA see canonical variates analysis
cyclic imines (CI)  770–771
cytochrome c oxidase subunit I (COI) 

gene  521, 531, 534–537, 552–553
cytogenetic mapping  554
cytokines  722–724
cytosolic malate dehydrogenase (cMDH)   

65, 548–549

d
DA see domoic acid; dopamine
DCF see diclofenac
DD see dispersal distance
DEB see dynamic energy budget
denitrifying bacteria  198
DEPOMOD model  656
depuration  789–798

efficiency of depuration  791–798, 
793, 795

techniques  789–791, 790–792
desiccation

ecology of marine mussels  60, 
69–70, 74, 113

reproduction  236
DFA see direct fluorescent antibody; 

discriminant function analysis
DFAA see dissolved free amino acids
DHA see docosahexaenoic acid
diarrhoetic shellfish poisoning 

(DSP)  564–565, 766, 768–769, 777
diclofenac (DCF)  566
digestion see particle processing and nutrient 

utilisation
digestive cells  176, 177
digestive gland

functional morphology  40–42, 41
particle processing and nutrient 

utilisation  175–180, 176–179, 179
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dihydroxyphenylalanine (DOPA)  35–38, 36
DI‐MS/MS see direct infusion tandem mass 

spectrometry
dinophysistoxins (DTX)  768–770, 778
dioxin‐like PCBs  418, 430–432, 431
direct fluorescent antibody (DFA) testing  765
direct infusion tandem mass spectrometry 

(DI‐MS/MS)  565
discriminant function analysis (DFA)   

307, 567
disease, parasites and the immune response   

675–752
abiotic effects on mussel immune response  

726–727
annelids  703–704
aquaculture  603, 626–628, 650–651
bacteria  677–678, 679
concepts and definitions  675
crustaceans  704–711, 705, 707–708, 710
defence mechanisms  714–725, 716

adaptive and innate immunity  714–715
cellular defence components of the 

immune system  717–718
genomics of bivalve immunity  715–717
humoral defence mechanisms  721–725, 

723, 724
immune recognition  718–720

functional morphology  29–30
fungi  678–682, 680–682
neoplasia  711–714, 712
platyhelminths  694–703

Cestoda  700–702, 701
Trematoda  694–700, 695, 700
Tubellaria  702–703

population genetics, genomics and 
selective breeding  555, 559–560

porifera  692–694, 693
protistans  682–692

Apicomplexa  682–684, 684
Ascetosporea  685–689, 687–688
Chlorophyta  689–690, 689
Ciliophora  690–692, 692

reproduction  241
signal transduction pathways  725–726
viruses  675–677

see also separate species list
dislodgement  80–82, 81, 84
dispersal distance (DD)  253–254
dispersal, settlement and 

recruitment  252–267
aquaculture  622–626, 624–625
ecology of marine mussels  65, 67, 

74, 84–85
larval dispersion and population 

connectivity  252–259
larval identification and abundance   

256–258, 257
metamorphosis and post‐larval dispersal   

261–263, 261
population genetics, genomics and 

selective breeding  516, 529, 531, 
534–535, 539–553

recruitment  65, 67, 74, 84–85, 
263–267, 264–265

settlement  259–263, 261
see also hybridisation and hybrid zones; 

invasive species
disseminated neoplasia (DN)  711–714, 712
dissolved free amino acids (DFAA)  190
dissolved organic matter (DOM)

environmental contaminants  451–452
larval development  251–252
particle processing and nutrient 

utilisation  170, 181, 188–191
dissolved oxygen (DO)  114–115, 330–331
disturbance  84–87
DLS see dynamic light scattering
DN see disseminated neoplasia
DNA barcoding  521
DNA chips see microarrays
DNA damage  360, 480–481
DO see dissolved oxygen
docosahexaenoic acid (DHA)  611–612
DOM see dissolved organic matter
domoic acid (DA)  767, 768, 777–778
DOPA see dihydroxyphenylalanine
dopamine (DA)  238
doubly uniparental inheritance (DUI)   

221–222
down‐welling  623, 624, 628–629, 629
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DSP see diarrhoetic shellfish poisoning
DTX see dinophysistoxins
DUI see doubly uniparental inheritance
dynamic energy budget (DEB)

ecology of marine mussels  108–109
growth  313–317, 314, 315–316
particle processing and nutrient 

utilisation  194
dynamic light scattering (DLS)  442–444

e
EAA see ecosystem approach to aquaculture
EBSD see electron backscatter diffraction
ECASA project  654–655
ECF see extracellular fluid
ecology of marine mussels  56–140

climate change: potential and observed 
impacts  102–115

climate warming  102–109, 103, 107
hypoxia  104, 114–115
ocean acidification  102–104, 103, 

109–114, 110
precipitation  60

concepts and definitions  56
factors affecting geographic 

distribution  64–69, 68
factors affecting local distribution  69–102

biofouling  99
competition  99–102, 100–101
disturbance  84–87
predation  87–99, 89–90, 94, 97
salinity  78–79
substrate  82–83
temperature  70–78, 72–73, 76
wave exposure  79–82, 81

global distribution patterns  57–59
local distribution patterns  59–64, 60–61

ecosystem approach to aquaculture (EAA)   
653–657, 654

ecosystem bioengineering  62–63
EcoWin2000 model  655
ectotherms  77–78
EDC see endocrine‐disrupting compounds
EDTA see ethylenediaminetetraacetic acid
effective shore level (ESL)  79

EFSA see European Food Safety Authority
EG see eosinophilic granulocytes
egg disease  681–682, 682
EIA see Environmental Impact Assessments; 

enzyme immunoassay
eicosapentaenoic acid (EPA)  186, 611–612
electron backscatter diffraction (EBSD)  25
electron micrography  177–178
electron probe microanalysis (EPMA)  25
electrospray ionisation (ESI‐MS)  562
ELEFAN  297–298, 297
ELISA see enzyme‐linked 

immunosorbent assay
El Niño–Southern Oscillation (ENSO)   

69, 267
embryology see larval development
encapsulation  718
Encyclopedia of Life  57
endocrine‐disrupting compounds (EDC)   

252, 426, 433–434, 446
endocytosis  173, 176, 180
energetics

dynamic energy budget  108–109, 194, 
313–317, 314, 315–316

ecology of marine mussels  108–109
environmental contaminants  446, 

448–450, 449
particle processing and nutrient 

utilisation  156–157, 194
reproduction  229–243, 240, 242, 244
respiratory system  367–368, 383–384
scope for growth  311–313, 313, 321–322

engineered nanoparticles (ENP)  440–444, 
441, 443

ENSO see El Niño–Southern Oscillation
environmental contaminants  414–514

aquaculture  636
biological markers of pollution  471–485

acetylcholinesterase inhibition   
472, 474–475

active biomonitoring with marine 
mussels  472–481

concepts and definitions  414–416, 
471–472, 472

enzyme reactions  473
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genotoxicity  480–481
integrative biomarker 

approach  481–485, 483
lysosome membrane stability/

permeability  475–476
morphological damage  477
peroxisome proliferation  476–477
physiological markers  477–479
specific proteins/metallothioneins  472,  

473–476
cardiovascular system  364–365, 365
contaminant levels in seawater, sediments 

and biota  444–448
absorption and absorption efficiency   

445
assimilation and assimilation efficiency   

446
bioaccumulation  444–445
bioconcentration factor  446–448, 447

contaminants in the marine 
environment  416–444, 417–424

analytical techniques  424, 425
emerging organic contaminants  432–444,  

436, 438, 441, 443
heavy metals  420–425, 423–424
persistent organic 

contaminants  417–422, 425–432, 431
disease, parasites and the immune 

response  726–727
ecology of marine mussels  69–70
excretory system  395
functional morphology  29, 33–34
growth  332–333
kinetic modelling in contaminant 

bioaccumulation  448–460, 459
biomonitoring and bioindicators   

455–460, 457–458, 460
factors affecting bioconcentration in 

marine mussels  450–455
larval development  252
mussel monitoring programmes  460–471

Asia‐Pacific Mussel Watch  468–471
California State Mussel 

Watch  462–465, 464

Mediterranean Mussel Watch  465–468
Mussel Watch Program  460–462

particle processing and nutrient 
utilisation  156, 175, 180

population genetics, genomics and 
selective breeding  558–559, 563–566

public health  779–784
respiratory system  388
see also individual types

Environmental Impact Assessments 
(EIA)  655

Environmental Protection Agency (EPA)   
785

environmental quality standards (EQS)   
415–416

Environmental Sample Processor (ESP)   
258, 775

enzyme immunoassay (EIA)  765
enzyme‐linked immunosorbent assay  

(ELISA)
public health  758–759, 775, 777
reproduction  231

enzymes
cardiovascular system  359–360
disease, parasites and the immune 

response  702–703
ecology of marine mussels  65
environmental contaminants  473
functional morphology  42
particle processing and nutrient 

utilisation  173, 174–181, 179
population genetics, genomics and 

selective breeding  548–549
reproduction  237

eosinophilic granulocytes (EG)  358–360,  
359

EPA see eicosapentaenoic acid; 
Environmental Protection Agency

epibionts  80–82, 92, 332
epizoism  84
EPMA see electron probe microanalysis
EQS see environmental quality standards
ESI‐MS see electrospray ionisation
ESL see effective shore level
ESP see Environmental Sample Processor

environmental contaminants (cont’d)
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EST see expressed sequence tags
estuarine systems

aquaculture  645
ecology of marine mussels  59–60, 62, 

66–67, 78–79
larval development  250
particle processing and nutrient 

utilisation  186
population genetics, genomics and 

selective breeding  542
ethylenediaminetetraacetic acid (EDTA)  620
eulamellibranch gills  33
eulittoral zone  70
European Committee of Standardization 

(CEN)  763
European Food Safety Authority (EFSA)  767,  

768–772, 781–783
eutrophication

aquaculture  645–646, 655
growth  319–320, 330–331
see also algal blooms

evaporative cooling  74
evenness index  63
excretory system  388–399

ammonia excretion  388–395, 389
factors influencing excretion rates   

390–392, 390, 392
functional morphology  45
oxygen–nitrogen ratio  392–395,  

393–394
functional morphology  44–45
osmoregulation  395–399, 396, 398

exhalant opening
functional morphology  31–32, 31
particle processing and nutrient 

utilisation  155–156, 162, 166
expressed sequence tags (EST)  520–521, 

715, 725
extracellular digestion  174–175
extracellular fluid (ECF)  77

f
FA see fatty acid
FAA see free amino acids
FAAS see flame atomic absorption spectroscopy

factor analysis  307
faecal indicator organisms (FIO)  755–757
faeces

functional morphology  42
particle processing and nutrient 

utilisation  183, 187, 191, 197
family selection  571–573
FAO see Food and Agriculture Organization
FARM model  655
fatty acid (FA) profiling  186–188, 187
FC see flow cytometry
FDA see Food and Drug Administration
fecundity  231, 242–245

aquaculture  603, 617
population genetics, genomics and 

selective breeding  516, 542
fertilisation  245–247
FFF see field‐flow fractionation
FGKAM see functional generalised kernel 

additive model
FIA see flow injection analysis
fibrinogen‐related proteins (FREP)  719
field‐flow fractionation (FFF)  442
fillibranch gills  32–33, 32
filtration rate (FR)  141–157

control of filtration rate  156
energetic costs of filtration  156–157
estimation of filtration rate  141–146,  

142–145
factors influencing filtration rate  146–156

current velocity  154–156, 155
particle concentration  148–150, 149
salinity  152–154, 152, 153
size  146–148, 147
temperature  150–151, 151

FIO see faecal indicator organisms
FIR see Fish Inspection Regulations
FiSAT II  297–298
FISH see fluorescence in situ hybridisation
fish farms  645–646, 654
fishing  87
Fish Inspection Regulations (FIR)  791, 799
flame atomic absorption spectroscopy 

(FAAS)  425
flow cytometry (FC)  765

0005218927.INDD   847 11/10/2021   1:16:29 PM



Subject Index848

flow injection analysis (FIA)  425
flow‐through broodstock tank  616–617, 616
fluorescence in situ hybridisation (FISH)  258,  

554, 765–766, 779
follicle stimulating hormone (FSH)  237–238
Food and Agriculture Organization (FAO)   

754–756, 767–768, 770–771, 781, 785
Food and Drug Administration (FDA)  785
foot

attachment  37–40
byssus composition  34–37, 35–37
functional morphology  34–40
phylogeny and evolution of marine mussels   

1, 3, 5, 12
Ford–Walford plot  298
Fourier analysis  308
Fourier transform infrared spectrometry 

(FT‐IR)  429, 444
FR see filtration rate
Français de Recherche pour l’Exploitation de 

la Mer (IFREMER)  797
free amino acids (FAA)  397–399, 398
FREP see fibrinogen‐related proteins
FSH see follicle stimulating hormone
FT‐IR see Fourier transform infrared 

spectrometry
Fukushima Dai‐ichi Nuclear Power Plant  784
functional generalised kernel additive model 

(FGKAM)  605
functional morphology  21–55

alimentary canal  40–42, 41
environmental contaminants  477
excretory organs  44–45
foot  34–40, 35–37
gills  31–34, 32, 40
gonads  43
heart and haemolymph vessels  43–44, 43
labial palps  40
larval identification and abundance   

256–258, 257
mantle  25–26, 26, 29–34, 30–32
metamorphosis  261–263, 261
nerves and sensory receptors  45–47, 45
shell  21–29, 22, 23, 24, 26–28

furans  430–432, 431

g
GAA see Global Aquaculture Alliance
GAG see glycosaminoglycans
GAM see generalised additive model
gamete compatibility  245–247
gamete‐recognition proteins (GRP)  246–247
gamete volume fraction (GVF)  229–230, 243
gametogenesis

aquaculture  615–616
disease, parasites and the immune 

response  696–697
functional morphology  29–30
particle processing and nutrient 

utilisation  180, 181, 192
reproduction  219–221, 222–224, 223, 

225–227, 232, 234, 236–240
respiratory system  387

gaping  74, 386–387
gas chromatography mass spectrometry 

(GC‐MS)  426–429, 432–434, 444, 565
gas chromatography with electron capture 

detection (GC‐ECD)  429, 433
gastric shield

functional morphology  40–42, 41
particle processing and nutrient 

utilisation  173, 174–175
gastroenteritis  754
GC‐ECD see gas chromatography with 

electron capture detection
GC‐MS see gas chromatography mass 

spectrometry
gel electrophoresis (GE)  516–517, 562
generalised additive model (GAM)  605
genetics see population genetics, genomics 

and selective breeding
genome‐wide association studies (GWAS)   

574
genomics see population genetics, genomics 

and selective breeding
genotoxicity see DNA damage
geochemical tags  255
Geographic Information Systems (GIS)  656
geometric morphological methods  307–309,  

309–310
GES see Good Environmental Status
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GF‐AAS see graphite furnace atomic 
absorption spectrometry

GHG see greenhouse gases
GHO see Global Health Observatory
GIA see growth increment analysis
gill filaments

particle processing and nutrient 
utilisation  141, 157–163, 159, 161

phylogeny and evolution of marine 
mussels  5–6

gill necrosis virus (GNV)  676
gills

functional morphology  31–34, 40
functions  33–34
metamorphosis and post‐larval 

dispersal  261–262
particle processing and nutrient 

utilisation  141, 157–172, 159, 
161–162, 164, 166, 168–169

respiratory system  365–366, 383–384
structure  31–33, 32

GIS see Geographic Information Systems
Global Aquaculture Alliance (GAA)  643
global distribution patterns  57–59
GlobalHAB  774–775, 774
Global Health Observatory (GHO)  756
glucagon‐like peptides  239–240
glucan‐binding proteins (GNBP)  719
glycogen

excretory system  390, 394–395
functional morphology  29–30
reproduction  239–240, 240
respiratory system  387

glycoproteins  174–175, 388
glycosaminoglycans (GAG)  25
GNBP see glucan‐binding proteins
GnRH see gonadotropin‐releasing hormone
GNV see gill necrosis virus
Gompertz growth model  298–299
gonadal neoplasia  711–714, 712
gonadosomatic index (GSI)  229, 242
gonadotropin‐releasing hormone (GnRH)   

237–238
gonads

environmental contaminants  454

functional morphology  43
reproduction  220–221, 228–229

Good Environmental Status (GES)  484
GPT see gut passage time
granulocytes  358–360, 359
granulocytoma  180
graphite furnace atomic absorption 

spectrometry (GF‐AAS)  425
greenhouse gases (GHG)  102, 103, 

109–114, 110
groundwater discharge  330–331
growth  296–356

concepts and definitions  296
dynamic energy budget  313–317, 

314, 315–316
ecology of marine mussels  83, 93, 

106–108, 107, 110–113
endogenous growth modulators  333–337

genotype  333–336, 335
growth factors  336–337
size and net growth efficiency  336, 337

environmental contaminants  454–455
excretory system  391–392
exogenous growth modulators  317–333

carbon dioxide and oxygen 
concentrations  329–331, 330

food  317–320, 318–319
other factors  331–333
salinity  324–326, 325–326
stock density  328–329
temperature  320–324, 321–323
tidal level and wave action  326–328,  

327–328
measurement of absolute growth  296–306

growth curves  298–299, 299, 328
length‐frequency distribution  296–299, 

297, 299, 301
mark‐and‐recapture and growth 

increment analysis  299–301, 300
mussel shell as a marine archive   

305–306, 306
shell growth rings  301–305, 302–304

measurement of allometric growth   
307–311, 309–310

see also scope for growth
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growth increment analysis (GIA)  299–301, 300
GRP see gamete‐recognition proteins
GRT see gut retention time
GSI see gonadosomatic index
Gulf Stream  64–65
gut content analysis  181–184, 182
gut passage time (GPT)  192, 193
gut retention time (GRT)  173
GVF see gamete volume fraction
GWAS see genome‐wide association studies
gymnodimines (GYM)  771
gynodioecy  220

h
HAB see harmful algal blooms
HACCP see Hazard Analysis and Critical 

Control Point
haemocyte infection virus (HIV)  676
haemocytes  357–360, 359
haemocytosis  717
haemolymph

cardiovascular system  357–360, 358
functional morphology  33, 43–44, 43
respiratory system  365–366

Hardy–Weinberg equilibria (HWE)   
541–542, 571

harmful algal blooms (HAB)
aquaculture  636
public health  766, 772–776, 773–774

hatchery culture
broodstock conditioning  615–618, 616–617
culture of microalgae  607–612, 608–610
disease in the hatchery  626–628
embryo development  620, 621
grow‐out of mussel seed  628–629, 629
larval rearing  620–622, 622
metamorphosis, settlement and nursery 

culture of spat  622–626, 624–625
mussels  615–629
productivity by country  606
replacement/supplement diets for 

microalgae  612–615
seed and juvenile mussels  605–615
spawning, fertilisation and 

cryopreservation  618–620, 618

HAV see hepatitis A virus
Hazard Analysis and Critical Control Point 

(HACCP)  777, 788, 800–805, 
801–803, 804

heart  43–44, 43, 357
heart rate (HR)  360–365, 361, 363–365, 478
heat‐and‐treat method  615–616
heat shock proteins (Hsp)  72–74
heatwaves  74
heavy metals

cardiovascular system  364–365, 365
environmental contaminants  420–425, 

423–424, 446, 451–455, 458–460, 
466–468, 472–478, 481, 485

functional morphology  29, 45
larval development  252
population genetics, genomics and 

selective breeding  558, 565–566
respiratory system  388

hepatitis A virus (HAV)  761, 762, 
763, 793–796

hepatitis E virus (HEV)  763
heritability  568–573, 569, 570, 578
hermaphroditism/intersex  219–220,  

552–553
heteromyarian form  5–7, 6, 11–13, 12
heterozygosity  333–334, 516–517
HEV see hepatitis E virus
high‐performance liquid chromatography  

(HPLC)
excretory system  390, 397–398
public health  778–779, 778

high‐performance liquid chromatography 
mass spectrometry (HPLC‐MS)  428

high‐resolution melting (HRM) analysis   
257

high‐speed solvent extraction (HSSE)  434
high‐throughput sequencing (HTS)

dispersal, settlement and recruitment   
258–259

population genetics, genomics and 
selective breeding  518, 534, 556–557

hinge apparatus  256
holding tanks  617–618, 617
homorhabdic gills  33, 166–168
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HPLC see high‐performance liquid 
chromatography

HPLC‐MS see high‐performance liquid 
chromatography mass spectrometry

HR see heart rate
HRM see high‐resolution melting
Hsp see heat shock proteins
HSSE see high‐speed solvent extraction
HTS see high‐throughput sequencing
hummocking  84
HWE see Hardy–Weinberg equilibria
hybridisation and hybrid zones  539–551

genetic variation and population structure 
in mussels  532, 537

M. edulis and M. galloprovincialis   
539–544, 541, 543

M. edulis and M. trossulus  544–548, 545–546
M. trossulus and M. galloprovincialis   

548–551, 550
hydrodynamic modelling  254–255
hydrogen bonding  38
hydrographic factors  64–69, 68
hydrothermal vents

disease, parasites and the immune 
response  680

functional morphology  33
larval development  251
phylogeny and evolution of marine 

mussels  14–15, 14
population genetics, genomics and 

selective breeding  535–539, 538
hypoosmotic stress  66
hypoxia

cardiovascular system  362–363, 364
ecology of marine mussels  104, 114–115
functional morphology  38
growth  330–331
particle processing and nutrient 

utilisation  175
respiratory system  370–372, 371, 

382–386, 383–385

i
IBD see isolation‐by‐distance
IBR see integrated biomarker response

ice‐nucleating bacteria  77
ice‐nucleating proteins  77
ICES see International Council for the 

Exploration of the Sea
ICON see integrated contaminant monitoring
ICP‐AE see inductively coupled plasma 

atomic emission
ICP‐MS see inductively coupled plasma mass 

spectrometry
ICP‐OES see inductively coupled plasma 

optical emission spectrometry
IEA see integrated ecosystem assessment
IFN see interferons
IFREMER see Français de Recherche pour 

l’Exploitation de la Mer
IHC see immunohistochemistry
IL see interleukins
immigration see dispersal, settlement and 

recruitment
immune response see disease, parasites and 

the immune response
immunohistochemistry (IHC)

larval development  247
particle processing and nutrient utilisation   

177–178, 179
IMTA see Integrated Multi‐Trophic 

Aquaculture
inducible defence characters  83
inductively coupled plasma atomic emission 

(ICP‐AE)  425
inductively coupled plasma mass 

spectrometry (ICP‐MS)  425
inductively coupled plasma optical emission 

spectrometry (ICP‐OES)  425
infaunal beds

ecology of marine mussels  60, 82
phylogeny and evolution of marine 

mussels  11–13
infrared photoplethysmogram (IR‐PPG)  360
inhalant opening

functional morphology  31–32, 31
particle processing and nutrient utilisation   

155–156, 162, 166, 167–168
in situ hybridisation localisation  172
insulin‐related peptides  337
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integrated biomarker response (IBR)   
481–482

integrated contaminant monitoring (ICON)   
484–485

integrated ecosystem assessment (IEA)  482, 485
Integrated Multi‐Trophic Aquaculture 

(IMTA)  646, 654
interbreeding see hybridisation and 

hybrid zones
interferons (IFN)  722
Intergovernmental Oceanographic 

Commission (IOC)  774–775, 774
Intergovernmental Panel on Climate Change 

(IPCC)  102–104
interleukins (IL)  722
internal transcribed spacer 1 (ITS‐1) region   

688–689
International Council for the Exploration of 

the Sea (ICES)  482–484, 483
International Organization of 

Standardization (ISO)  763, 786, 791
Interstate Shellfish Sanitation Conference 

(ISSC)  785
intertidal zone

aquaculture  628–629, 650–651
cardiovascular system  361–362, 361, 363
disease, parasites and the immune 

response  696–699
dispersal, settlement and recruitment   

262–263, 266
ecology of marine mussels  59–64, 60–61, 

66, 69–82, 81, 84–86, 99
environmental contaminants  454–455
functional morphology  38
growth  302–305, 324–328, 327–328
particle processing and nutrient utilisation   

155–156, 178, 181–185, 188, 192–193
population genetics, genomics and 

selective breeding  548–549, 555
reproduction  220, 234, 236–237, 244–245
respiratory system  370, 373–376

intestine  42, 180–181
intracellular digestion  175–180, 176–179, 179
invaginated eyecups  46
invasive species

aquaculture  647–652, 648
ecology of marine mussels  65–67, 79, 

93–94, 99
population genetics, genomics and 

selective breeding  551–553
IOC see Intergovernmental Oceanographic 

Commission
IPCC see Intergovernmental Panel on 

Climate Change
IR‐PPG see infrared photoplethysmogram
ISO see International Organization of 

Standardization
isolation‐by‐distance (IBD) models  255
isomyarian form  6, 7, 11, 12
isoosmotic intracellular regulation  397
ISSC see Interstate Shellfish Sanitation 

Conference
ITS‐1 see internal transcribed spacer 1

j
JAK‐STAT pathway  725–726

k
Keber’s organs  44–45
kidneys

excretory system  388–389
functional morphology  44–45

l
labial palps

functional morphology  40
metamorphosis and post‐larval 

dispersal  261–262
particle processing and nutrient 

utilisation  165–172, 166, 168–169
Labrador Current  64–65
lagoons  331
LA‐ICP‐MS see laser ablation inductively 

coupled plasma mass spectrometry
lamellibranch gills  31–33, 32
landmark‐based methods  308–309,  

309–310
large marine ecosystems (LME)  104
larval byssal apparatus

ecology of marine mussels  82, 86–87, 112
functional morphology  34
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phylogeny and evolution of marine 
mussels  6–7

larval development  249–252
aquaculture  620–622, 621–622
concepts and definitions  219
embryology and morphological 

features  247–248, 247, 248
factors affecting larval growth   

249–252, 249
see also dispersal, settlement and 

recruitment; metamorphosis
larval identification  256–259, 257
laser ablation inductively coupled plasma 

mass spectrometry (LA‐ICP‐MS)   
25, 255

laser diffraction (LD)  442–444
LC‐MS see liquid chromatography mass 

spectrometry
LC‐MS/MS see liquid chromatography 

tandem MS
LD see laser diffraction
lectins  718–719
length‐frequency distribution 

(LFD)  296–299, 297, 299, 301
LFD see length‐frequency distribution
LH see luteinising hormone
limit of detection (LOD)  426
limit of quantification (LOQ)  426
lipid dynamics  77–78
lipofuscin  325
lipopolysaccharide (LPS)  715
liquid chromatography mass spectrometry 

(LC‐MS)  426, 429–430, 565
liquid chromatography tandem MS  

(LC‐MS/MS)  562, 779
liquid chromatography with fluorescence 

detection (LC‐Fl)  426
liquid‐liquid extraction (LLE)  426
littoral zones  70
LLE see liquid‐liquid extraction
LME see large marine ecosystems
LOAEL see lowest observed adverse 

effect level
LOD see limit of detection
loess  156

longline culture  630–634, 632, 641, 647
LOQ see limit of quantification
lowest observed adverse effect level 

(LOAEL)  767–770
LPS see lipopolysaccharide
luteinising hormone (LH)  237–238
lysosome membrane stability/

permeability  475–476
lysozymes  721–722

m
M7/M3 lysin  246–247
MAb see monoclonal antibodies
MAC see membrane attack complex
MAE see microwave assisted extraction
magnetic resonance imaging (MRI)   

157–158, 231
MALDI‐TOF‐MS see matrix‐assisted laser 

desorption/ionisation‐time of flight
male‐associated polypeptide (MAP39)   

220, 245
MALS see multi angle light scattering
managed aquifer recharge (MAR)  435–436
Management and Exploitation Areas for 

Benthic Resources (MEABR)  632–633
mangroves  62
mantle

function  29–31, 31
functional morphology  29–34
mytilid shell margin  25–26, 26
population genetics, genomics and 

selective breeding  560–561
structure  29, 30

MAP39 see male‐associated polypeptide
MAPK pathway  725–726
MAR see managed aquifer recharge
Marine Protected Areas (MPA)  254–255
Marine Strategy Framework Directive (MSFD 

2008/56/EC)  414–416, 484
Marine Water Quality Monitoring 

Program  799
mark‐and‐recapture  299–301, 300
marker‐assisted selection (MAS)  571–574
marteilioisis  686–690, 687–688
MAS see marker‐assisted selection
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mass selection  571–572
matrix‐assisted laser desorption/ionisation‐

time of flight (MALDI‐TOF‐MS)  562
maximum allowable levels  769
maximum entropy model (MAXENT)   

254–255
MEABR see Management and Exploitation 

Areas for Benthic Resources
mechanical boring  13–14
Mediterranean Mussel Watch (MMW)   

465–468
mefp proteins  35–37, 40
membrane attack complex (MAC)  722
MeML see mucosal C‐type lectin
Memoranda of Understanding (MOU)   

785, 791
messenger RNA (mRNA)  520–521, 

555, 715–717
metabolic rate depression (MRD)  384
metabolomics  565–567
metallothioneins (MT)  34, 472, 

473–476, 797
metamorphosis  261–263, 261

aquaculture  622–626, 624–625
metapopulation dynamics  265
methane‐oxidising bacteria  15
mGDF see molluscan growth and 

differentiation factor
microalgae

culture of microalgae  607–612, 608–610
grow‐out of mussel seed  629–629
population genetics, genomics and 

selective breeding  564–565
replacement/supplement diets for 

microalgae  612–615
microalgal‐binding lectins  171–172, 172
microarrays

disease, parasites and the immune 
response  715–716

population genetics, genomics and 
selective breeding  556–558, 562–563

public health  759, 777–778
microcapsules  614
microfouling  37–38, 39
microplastic particles (MP)

environmental contaminants  388, 
437–440, 438

particle processing and nutrient 
utilisation  189

population genetics, genomics and 
selective breeding  558

public health  783
microsatellite markers  518–521, 528–531, 

554, 571
microwave assisted extraction (MAE)  426
microwave solid phase dispersion (MSPD)   

433
migration inhibitory factor (MIF)  722
mitochondrial DNA (mtDNA)  220–222, 

517–518, 533, 555, 556
mitochondrial respiration  376–377, 377
mixed mucopolysaccharide (MMPS)  165
MLH see multiple locus heterozygosity
MMPS see mixed mucopolysaccharide
MMW see Mediterranean Mussel Watch
molecular markers  515, 517–521, 

520, 522–527
molluscan growth and differentiation factor 

(mGDF)  336–337
monitoring and quality control  798–800

live mussel legislation and regulation in 
Canada  798–799

marine biotoxin monitoring and 
control  800

sanitary survey and classification  799–800
monoclonal antibodies (MAb)  256–257,  

758–759
monomyarian form  5–7, 6
monospermy  245
monsoonal rains  79
Most Probable Number (MPN) 

technique  786, 786, 793–794
MOU see Memoranda of Understanding
MP see microplastic particles
MPA see Marine Protected Areas
m‐PCR see multiplex polymerase chain 

reaction
MPN see Most Probable Number
MRD see metabolic rate depression
MRI see magnetic resonance imaging
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mRNA see messenger RNA
MSFD see Marine Strategy Framework 

Directive
MSP see mycotic sloughing periostracum
MSPD see microwave solid phase dispersion
MSTN see myostatin
MSX see multinucleate sphere X
MT see metallothioneins
mtDNA see mitochondrial DNA
mucosal C‐type lectin (MeML)  171–172, 172
mucus  165
mud blisters  703
multi angle light scattering 

(MALS)  442–444
MULTIFAN  297–298
multinucleate sphere X (MSX)  685
multiple locus heterozygosity (MLH)  333–334
multiplex polymerase chain reaction 

(m‐PCR)  758
mussel breeding programmes  575–578, 

576, 577
mussel culture see aquaculture
mussel mitigation farming  320
Mussel Watch Program (MWP)  460–465, 

464, 701–702
MWP see Mussel Watch Program
mycotic sloughing periostracum (MSP)   

678, 680
myostatin (MSTN)  337
myostracum  26
MYTIAD project  467–468
MYTILOS project  467
MYTIOR project  467–468
MYTITURK project  468

n
NA see noradrenaline
nacre

disease, parasites and the immune 
response  718

functional morphology  24, 26–27, 29–30
growth  302

nanoparticles (NP)
environmental contaminants  440–444, 

441, 443, 481

excretory system  388, 395
particle processing and nutrient 

utilisation  163, 164, 188–189
public health  783

National Mussel Watch (NMW)  462–463
National Oceanic and Atmospheric 

Administration (NOAA)
disease, parasites and the immune 

response  701–702
environmental contaminants  460–461, 

464, 485
public health  785

National Shellfish Sanitation Program 
(NSSP)  776, 784–786, 787, 805

National Status and Trends Program 
(NS&T)  701–702

nDNA see nuclear DNA
neoglycoproteins (NGP)  163, 164
neoplasia  711–714, 712
nephridia  44–45, 388–389
nervous system  45–47, 45
nest‐building  13
net culture  96–99, 97
net growth efficiency  336, 337
neuropeptides  46, 237–238
neurotoxic shellfish poisoning 

(NSP)  766, 769–770
next‐generation sequencing 

(NGS)  518, 556–557
NFκB see nuclear factor κB
NGP see neoglycoproteins
NGS see next‐generation sequencing
nitrogen cycle

aquaculture  645–646
growth  320
particle processing and nutrient 

utilisation  195, 196, 198
NMR see nuclear magnetic resonance
NMW see National Mussel Watch
NOAA see National Oceanic and 

Atmospheric Administration
noradrenaline (NA)  238
norovirus (NoV)  760–761, 763, 793–796, 795
North Pacific Gyre Oscillation (NPGO)  266
NoV see norovirus
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NP see nanoparticles
NPGO see North Pacific Gyre Oscillation
NS&T see National Status and 

Trends Program
NSP see neurotoxic shellfish poisoning
NSSP see National Shellfish 

Sanitation Program
nuclear DNA (nDNA)  517–518, 546
nuclear factor κB (NFκB) pathway  725–726
nuclear magnetic resonance (NMR)   

399, 565
nutrient recycling  195, 197–198
nutrient utilisation see particle processing 

and nutrient utilisation

o
OA see ocean acidification; okadaic acid
ocean acidification (OA)

disease, parasites and the immune 
response  694, 727

ecology of marine mussels  102–104, 103, 
109–114, 110

excretory system  391–392
functional morphology  38
growth  305, 329–331, 330
larval development  250
respiratory system  387

oceanic currents
ecology of marine mussels  64–65, 

68–69, 68, 87
particle processing and nutrient 

utilisation  154–156, 155
population genetics, genomics and 

selective breeding  528, 531
ocelli  31
OCR see oxygen consumption rate
Office International des Epizooties 

(OIE)  686, 688–689
offshore mussel culture  642–645, 643–644
OIE see Office International des Epizooties
oil spills, growth  333
okadaic acid (OA)  767, 768–770, 777–778
O:N see oxygen–nitrogen
oocytes/oocytosis  224, 226–227, 229, 231, 

241, 681–682, 682

oocyte volume fraction (OVF)  231
optimal foraging theory  92
organic matter sources (OMS)  186
organochlorine pesticides (OCP)

environmental contaminants  421–422, 
429–430, 462–464, 467–471

public health  782
organophosphate pesticides  395, 

472, 474–475
OsHV‐1 see Ostreid herpesvirus 1
osmoregulation  395–399, 396, 398
osmosensing  397
OSPAR monitoring programmes  483–484, 483
osphradia  46–47
Ostreid herpesvirus 1 (OsHV‐1)  676–677
OTC see oxytetracycline
overall pump efficiency  157
OVF see oocyte volume fraction
OVVD see oyster velar virus disease
oxidative burst  716, 724–725, 724
oxidative shell damage  325
oxidative stress see reactive oxygen species
oxygenation

cardiovascular system  362–363, 364
ecology of marine mussels  104, 114–115
functional morphology  38
growth  330–331
particle processing and nutrient 

utilisation  155, 175
respiratory system  370–372, 371, 

382–386, 383–385
oxygen consumption rate (OCR)  366–388

acclimation to temperature change   
372–373, 372, 374–375

acute temperature response  368–372, 
370, 371

adaptation and acclimation to low 
temperatures  373–377, 377

aerial exposure  386–387
food  367–368
gas exchange processes  365–366
other factors  387–388
oxygen availability  382–386, 383–385
oxygen consumption rate  366–388, 371, 

382–386, 383–385
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salinity  379–382, 380–384
size  366–367
temperature tolerances  377–379

oxygen–nitrogen (O:N) 
ratio  392–395, 393–394

oxytetracycline (OTC)  300
oyster velar virus disease (OVVD)  676

p
Pacific Decadal Oscillation (PDO)

dispersal, settlement and recruitment  266
ecology of marine mussels  65, 106

PAH see polyaromatic hydrocarbons
pallial line  21, 31
pallial muscle  31
PAMP see pathogen‐associated molecular 

patterns
parallel sequencing  518
paralytic shellfish poisoning (PSP)

aquaculture  651
population genetics, genomics and 

selective breeding  558–559
public health  766–767, 769, 772, 773, 

776, 797
parasites see disease, parasites and the 

immune response
Paris Agreement  104
particle processing and nutrient utilisation   

141–218
absorption efficiency  176, 191–194, 193
alimentary canal and digestive process   

174–191
digestive gland and intracellular 

digestion  175–180, 176–179, 179
intestine  180–181
mussel nutrition  181–191, 182, 187
stomach and extracellular digestion   

174–175
aquaculture  611–615, 629–629
concepts and definitions  141
filtration and clearance rates  141–157
functional morphology  37–38, 42
growth  317–320, 318–319
impacts of mussels on marine 

ecosystems  194–198, 196

mechanisms  157–173
imaging techniques  157–158, 158
postingestive processing in the 

stomach  172–173
pre‐ingestive processing on gills and 

labial palps  165–172, 166, 168–169
role of cilia  157–160, 159, 161
selective capture on the gills  160–163, 

162, 164
respiratory system  367–368
see also bioaccumulation

particulate organic matter (POM)
aquaculture  645
growth  312, 317, 320
particle processing and nutrient 

utilisation  150, 171, 184–186,  
190–191

particulate organic nitrogen (PON)  198
passive sampling devices (PSD)  459–460, 

460, 465
pathogen‐associated molecular patterns 

(PAMP)  718–719
pathogenic infections see disease, parasites 

and the immune response
pattern‐recognition receptors 

(PRR)  558–559, 718–720
PCA see principal components analysis
PCB see polychlorinated biphenyls
PCP see personal care products
PCR see polymerase chain reaction
PCR‐DGGE see polymerase chain reaction‐

denaturing gradient gel 
electrophoresis

PDO see Pacific Decadal Oscillation
pearl formation  29–30, 718
pectenotoxins (PTX)  770
pedal ganglia  45–46, 45
peptidoglycan recognition proteins 

(PGRP)  719–720
perforin proteins  722
pericardial glands  44–45
periostracum  24–26
peroxisome proliferation  476–477
persistent organic pollutants (POP)  782
personal care products (PCP)  434–436, 436
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PES see protein expression signatures
PFP see pufferfish poisoning
PGRP see peptidoglycan recognition proteins
phagocytosis  359–360, 359, 717–718
pharmaceuticals

environmental contaminants  422, 
434–436, 447–448, 447

larval development  252
population genetics, genomics and 

selective breeding  566
photomicrography  304
photoperiod  178
photoplankton  198
phycotoxins

bivalve purification procedures  793–797,  
800

detection of marine toxins  776–779, 778, 780
harmful algal blooms  772–776, 773–774
marine biotoxin monitoring and 

control  800
maximum allowable levels  769
population genetics, genomics and 

selective breeding  558–559, 564–565
public health  766–779, 793–797, 800
quantitation  767
sources and vectors  766–772

phylogenetic analysis  220
phylogeny and evolution of marine 

mussels  1–20
Bivalvia

evolution and adaptive radiation  5–8, 6
phylogeny and evolution  3–5, 4

Mytilida
phylogeny and evolution  8–11, 9, 10
significant evolutionary 

developments  11–15, 12, 14
phylum Mollusca  1–2, 2

phytoplankton
aquaculture  613, 645–646
dispersal, settlement and recruitment  266
growth  317–319, 318
larval development  251–252
particle processing and nutrient 

utilisation  150, 161–162, 181–186, 
182, 188–192, 193, 194–195, 196

reproduction  232, 235–236
respiratory system  367–368
see also harmful algal blooms

picoplankton  188–191
pinnatoxins (PnTX)  771
pinocytosis  173, 176
planktonic larval duration (PLD)   

253–254
plaques  34–38, 35–37
PLD see planktonic larval duration
PLE see pressurised liquid extraction
plicate organ (PO)  388–389
PnTX see pinnatoxins
PO see plicate organ
pole/stake culture  640–642
pollution see environmental contaminants
polyaromatic hydrocarbons (PAH)

disease, parasites and the immune 
response  726–727

environmental contaminants  419, 
426–427, 458–459, 467–468, 473, 
479, 484–485

excretory system  388
functional morphology  33–34
population genetics, genomics and 

selective breeding  565–566
public health  782–783, 797–798

polychlorinated biphenyls (PCB)
disease, parasites and the immune 

response  727
environmental contaminants  419–420, 

428–429, 458–459, 463–464, 467–471, 
473, 481, 485

growth  332
particle processing and nutrient 

utilisation  180
population genetics, genomics and 

selective breeding  563–564
public health  782

polychlorinated dibenzo‐p‐dioxins  418, 
430–432, 431

polymerase chain reaction‐denaturing 
gradient gel electrophoresis 
(PCR‐DGGE)  185

polymerase chain reaction (PCR)
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disease, parasites and the immune 
response  676, 688–689

larval identification and abundance  257
population genetics, genomics and 

selective breeding  518, 534, 541
public health  757–758, 762, 763, 765

polysaccharide β‐chitin  24
polyspermy  245
polystyrene microspheres/nanoparticles   

163, 164, 188–189
polyunsaturated fatty acids (PUFA)  186–188,  

187, 611–613
POM see particulate organic matter
PON see particulate organic nitrogen
POP see persistent organic pollutants
population connectivity  254–255
population density

dispersal, settlement and recruitment   
265–266

ecology of marine mussels  60–64, 93,  
102

functional morphology  27, 38
growth  310–311, 328–329, 332
larval identification and abundance  258
phylogeny and evolution of marine 

mussels  11, 14
population genetics, genomics and 

selective breeding  548
population genetics, genomics and selective 

breeding  515–602
concepts and definitions  515–516
genomics  553–567

disease, parasites and the immune 
response  715–717

functional genomics  555–567
genome mapping  553–555
metabolomics  565–567
proteomics  562–565
transcriptomics  555–562, 556–557

growth  333–336, 335
larval identification and 

abundance  256–257
population genetics  516–553

genetic variation and 
heterozygosity  516–517

genetic variation and population 
structure in mussels  521–539

hybridisation and hybrid zones  532, 
537, 539–551, 541, 543, 545–546, 550

interspecific genetic variation  532–539, 
536, 538

intraspecific genetic variation  528–531, 530
invasive species  551–553
molecular markers and applications   

515, 517–521, 520, 522–527
quantitative genetics and selective 

breeding  567–578
breeding objectives  569–570
breeding schemes  571–573, 572
broodstock establishment  570–571
genetic variation and traits  567–568
heritability  568–569, 569, 570
mussel breeding programmes  575–578, 
576, 577

QTL mapping and marker‐assisted 
selection  573–574

precipitation
ecology of marine mussels  66
growth  324–325
monsoonal and seasonal rains  79, 234
public health  755
reproduction  234

preCOLs see prepepsinised collagens
predation

aquaculture  647, 650–651
cardiovascular system  363–364
ecology of marine mussels  56, 69–70, 

83–84, 87–99, 89–90, 94, 97, 112–113
prey profitability  88, 92

prepepsinised collagens (preCOLs)  35–36,  
36, 38

pressurised liquid extraction (PLE)  426
PRIMER‐E software  699
principal components analysis (PCA)  307
priority substances (PS)  414–415
prismatic layer  24–27
probiotics

aquaculture  627–628
particle processing and nutrient 

utilisation  189
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programmed cell death  703
proteases  721–722
protein catabolism  388, 390–395
protein expression signatures (PES)  563–565
proteomics  562–565

ecology of marine mussels  66
larval identification and abundance  257

PRR see pattern‐recognition receptors
PS see priority substances
PSD see passive sampling devices
pseudoeulamellibranch gills  33
pseudofaeces

functional morphology  40
particle processing and nutrient 

utilisation  150, 165–169, 166, 
192, 197

PSP see paralytic shellfish poisoning
pteriatoxins (PtTX)  771
PTX see pectenotoxins
public health  753–830

bacterial infections  753–759
bacterial assays  757–759
Escherichia coli  757
Salmonella spp.  753–755
Vibrio spp.  755–756

concepts and definitions  753
Hazard Analysis and Critical Control Point 

and its application  777, 788, 
800–805, 801–803, 804

industrial pollutants  779–784
monitoring and quality control  798–800

live mussel legislation and regulation in 
Canada  798–799

marine biotoxin monitoring and 
control  800

sanitary survey and 
classification  799–800

mussel/bivalve production and processing 
controls  784–798

bivalve purification 
procedures  788–798, 790–793, 795

controlling harvesting 
areas  785–788, 786–787

regulatory framework  784–785
parasites  763–766

parasite assays  765–766
phycotoxins  766–779

detection of marine toxins  776–779, 
778, 780

harmful algal blooms  766, 772–776,  
773–774

maximum allowable levels  769
quantitation  767
sources and vectors  766–772

viral infections  759–763, 762
viral assays  763

PUFA see polyunsaturated fatty acid; 
polyunsaturated fatty acids

pufferfish poisoning (PFP)  766, 767–768

q
qPCR see quantitative polymerase chain 

reaction
QTL see quantitative trait loci
quantitative genetics and selective 

breeding  567–578
breeding objectives  569–570
breeding schemes  571–573, 572
broodstock establishment  570–571
genetic variation and traits  567–568
heritability  568–569, 569, 570
mussel breeding programmes  575–578, 

576, 577
QTL mapping and marker‐assisted 

selection  573–574
quantitative polymerase chain reaction 

(qPCR)  676, 758, 763, 779
quantitative trait loci (QTL)  335, 

518–520, 573–574
QuEChERS method  429–430, 436

r
radiation hybrid (RH) mapping  554
radionuclides

functional morphology  29, 45
public health  783–784

raft culture  634–636, 635, 641–642, 647
Raman spectroscopy  429, 444
random amplified polymorphic DNA (RAPD) 

markers  518–519, 528
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rare earth element and yttrium (REY) 
distribution  305

RBA see receptor‐based assays
rDNA see ribosomal DNA
RE see reproductive effort
reactive oxygen species (ROS)

aquaculture  620
disease, parasites and the immune 

response  716, 724–725, 724
respiratory system  384

receptor‐based assays (RBA)  777
recruitment see dispersal, settlement and 

recruitment
rectum  180–181
Regional Monitoring Program (RMP)  463–464
Regional Sea Conventions (RSC)  415–416
relaying  789
remote sensing  656
reproduction  219–247

concepts and definitions  219
doubly uniparental inheritance and sex 

determination  221–222
environmental contaminants  454
excretory system  390–391
factors controlling reproduction  235–241

annual storage cycle  239–241, 240, 242
endogenous regulation of 

gametogenesis  237–239
exogenous regulation of gametogenesis 

and spawning  236–237
fertilisation and gamete compatibility   

245–247
functional morphology  43
gametogenesis  219–221, 222–224, 223, 

225–227, 232, 234, 236–240
reproductive cycles  225–235

annual cycles by species  231–235
methods of assessment  225–231, 230

reproductive effort and fecundity  231, 
242–245, 244

respiratory system  387
sex identification  219–221
see also aquaculture; larval development; 

population genetics, genomics and 
selective breeding

reproductive effort (RE)  242–245, 244
reproductive isolating mechanisms 

(RIM)  246, 539, 547–548
reproductive output (RO)  231, 242–245
REPROSEED project  607
RER see rough endoplasmic reticulum
resource partitioning  185–186
respiration rate (RR)  74, 155
respiratory system  365–388

acclimation to temperature 
change  372–373, 372, 374–375

acute temperature response  368–372, 
370, 371

adaptation and acclimation to low 
temperatures  373–377, 377

aerial exposure  386–387
food  367–368
gas exchange processes  365–366
other factors  387–388
oxygen availability  366–388, 371, 

382–386, 383–385
oxygen consumption rate  366–388
salinity  379–382, 380–384
size  366–367
temperature tolerances  377–379

restriction fragment‐length 
polymorphisms (RFLP)

disease, parasites and the immune 
response  689

larval identification and abundance  257
population genetics, genomics and 

selective breeding  518, 533, 551–552
public health  765

retractor muscles  21
reverse transcription polymerase chain 

reaction (RT‐PCR)  220–221, 758, 
762, 763

REY see rare earth element and yttrium
RFLP see restriction fragment‐length 

polymorphisms
RH see radiation hybrid
ribosomal DNA (rDNA)  533, 535
ribosomal RNA (rRNA)  688–690
Ricker logistic model  298–299
RIM see reproductive isolating mechanisms
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RMP see Regional Monitoring Program
RMR see routine metabolic rate
RO see reproductive output
robomussels  71–79, 72–73, 76
rocky shores

disease, parasites and the immune 
response  696

dispersal, settlement and recruitment  265–266
ecology of marine mussels  59–62, 60, 

69–71, 79–86, 81, 90–91, 99–100
excretory system  392

ROMS model  656
rope culture

dispersal, settlement and recruitment  260
ecology of marine mussels  98–99
environmental impacts  647
excretory system  390
growth  328–329
longline culture in Chile  630–634, 632
metamorphosis, settlement and nursery 

culture of spat  624–626, 625, 628
ROS see reactive oxygen species
rough endoplasmic reticulum (RER)  176, 224
routine metabolic rate (RMR)  367, 376
RR see respiration rate
rRNA see ribosomal RNA
RSC see Regional Sea Conventions
RT‐PCR see reverse transcription polymerase 

chain reaction

s
salinity

cardiovascular system  362
disease, parasites and the immune 

response  727
ecology of marine mussels  56, 61–69, 

68, 78–79
environmental contaminants  452, 475
excretory system  391, 395, 396
functional morphology  38
growth  324–326, 325–326
larval development  247–249
population genetics, genomics and 

selective breeding  544–546, 545, 
548–549, 560, 563–564

reproduction  233–234, 237
respiratory system  379–382, 380–384

salt marshes
aquaculture  651
ecology of marine mussels  62
excretory system  390
growth  327
particle processing and nutrient 

utilisation  155–156
reproduction  234

sand burial/scour  86
sandwich hybridisation assay (SHA)  258
sandy beds  60, 62
sanitary survey and classification  799–800
sapovirus  763
saxitoxins (STX)  558–559, 766–767, 777–778
sbPOM see Stony Brook Parallel Ocean Model
scanning electron microscopy (SEM)

functional morphology  25
larval development  249
particle processing and nutrient 

utilisation  157
reproduction  223

scavenger receptor cysteine‐rich receptors 
(SRCR)  720

Schnute–Richards model  299
Scientific Committee on Oceanic Research 

(SCOR)  774–775, 774
scope for growth (SFG)

ecology of marine mussels  106–108, 
107, 111–113

environmental contaminants  478–479
exogenous factors  311–313, 313, 319–326, 

319, 323, 326, 330–331, 330
SCOR see Scientific Committee on Oceanic 

Research
SDM see species distribution modelling
SE see selection efficiency
sea grasses  62
seamounts  537
sea palm  100–101
secondary ion mass spectrometry (SIMS)  25
sediment retention  63
seed mussel collectors (SMC)  639–640
selection efficiency (SE)  170–172, 172
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selective breeding see population genetics, 
genomics and selective breeding

SEM see scanning electron microscopy
semi‐continuous culture  611
sensory papillae  31, 31
sensory receptors  45–47, 45
sentinel organisms see biomonitoring and 

bioindicators
sequential injection analysis (SIA)  425
serotonin  47, 238
settlement see dispersal, settlement and 

recruitment
sex determination  221–222, 515
sex identification  219–221
sex steroids  238–239
sexual selection  246
SFE see supercritical fluid extraction
SFG see scope for growth
SHA see sandwich hybridisation assay
shell

dispersal, settlement and recruitment  256
ecology of marine mussels  88–89
endogenous factors  334–335
external characteristics  26–29, 27–28
functional morphology  21–29
growth rings  301–305, 302–304
internal and external features  22, 23
mussel shell as a marine archive   

305–306, 306
mytilid shell margin  25–26, 26
phylogeny and evolution of marine 

mussels  8–13, 10, 12
population genetics, genomics and 

selective breeding  560–561
structure  24–26, 24, 26

SHELL‐E model  656
shell matrix proteins (SMP)  26
ShellSIM  655
sheltered harbours

ecology of marine mussels  60, 61, 69,  
100–101

population genetics, genomics and 
selective breeding  541–542, 543

Shepherds’s Length Composition Analysis 
(SLCA)  297–298

SIA see sequential injection analysis
signal transduction pathways  725–726
silk proteins  24
simple sequence repeats (SSR)  518
SIMS see secondary ion mass spectrometry
single nucleotide polymorphisms (SNP)

disease, parasites and the immune 
response  714

population genetics, genomics and 
selective breeding  519–520, 528, 546, 
548, 554, 571, 578

SLCA see Shepherds’s Length Composition 
Analysis

SLE see solid‐liquid extraction
SMC see seed mussel collectors
SMI see strict maternal inheritance
SMP see shell matrix proteins
SMR see standard metabolic rate
SMX see sulphamethoxazole
SNP see single nucleotide polymorphisms
solar irradiance  604–605
solid‐liquid extraction (SLE)  434
solid‐phase adsorption toxin tracking 

(SPATT)  775
solid phase extraction (SPE)  426, 434, 436
solid phase micro extraction (SPME)  426
SPATT see solid‐phase adsorption toxin 

tracking
spawning

aquaculture  615–620, 618
ecology of marine mussels  64
environmental contaminants  454
excretory system  390–391
population genetics, genomics and 

selective breeding  542, 547, 571
reproductive cycle  228, 230–231, 

231–237, 240–241
SPE see solid phase extraction
species distribution modelling (SDM)   

106–107, 107
sperm/spermatogenesis  223–224, 223, 225, 

245–246, 547, 561–562
spirolides (SPX)  771
SPME see solid phase micro extraction
SPR see surface plasmon resonance

0005218927.INDD   863 11/10/2021   1:16:31 PM



Subject Index864

spray drying  613–614
SPX see spirolides
SRCR see scavenger receptor cysteine‐rich 

receptors
SSR see simple sequence repeats
stable isotope analysis

growth  304–306, 306
particle processing and nutrient utilisation   

184–186
standard metabolic rate (SMR)  367
statocyst  47
stereology  229
Stockholm Convention on Persistent Organic 

Pollutants  782
stocking density  328–329
stomach

functional morphology  40–42, 41
particle processing and nutrient utilisation   

172–175, 183–184
Stony Brook Parallel Ocean Model 

(sbPOM)  254–255
strict maternal inheritance (SMI)  222
STX see saxitoxins
subcritical water extraction (SWE)  426
sublittoral zone  70
submerged structures  60–62, 64
substrate type/complexity

artificial substrates  98–99, 260
dispersal, settlement and recruitment  260, 266
ecology of marine mussels  82–83

subtidal zone
aquaculture  603, 628–629, 639–640
disease, parasites and the immune 

response  698
ecology of marine mussels  59–60, 

62–64, 69, 75
particle processing and nutrient 

utilisation  188
reproduction  244

succession  86–87
sulphamethoxazole (SMX)  447, 447, 566
sulphide‐rich habitats  14–15, 14, 33
sulphur‐oxidising bacteria  15
supercritical fluid extraction (SFE)  426
supersaturation  26

supralittoral zone  70
surface plasmon resonance (SPR)  777
surfactants  156, 427–428
SWE see subcritical water extraction
symbiosis

functional morphology  33
particle processing and nutrient 

utilisation  190–191
phylogeny and evolution of marine 

mussels  14–15
population genetics, genomics and 

selective breeding  535–536

t
tactile cells  31
TAG see triacylglycerides
TAM see total ammonia
TDV see three‐dimensional visualisation
TEF see toxicity equivalency factors
TEM see transient event margins; 

transmission electron microscopy
temperature

aquaculture  604–605
cardiovascular system  361–362, 361, 363
disease, parasites and the immune 

response  694, 727
dispersal, settlement and recruitment  258
ecology of marine mussels  56, 61–69, 68, 

70–78, 72–73, 76
environmental contaminants  452–454, 475
excretory system  391, 392
functional morphology  38–39
growth  305, 320–324, 321–323
larval development  249–251, 249
particle processing and nutrient 

utilisation  150–151, 151
population genetics, genomics and 

selective breeding  530–537, 536, 
542–543, 548–549, 560, 563, 567

reproduction  233, 241, 243–245
respiratory system

acclimation to temperature 
change  372–373, 372, 374–375

acute temperature response  368–372, 
370, 371
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adaptation and acclimation to low 
temperatures  373–377, 377

temperature tolerances  377–379
TEP see thioester‐containing proteins
TEQ see total toxicity equivalent
tetrodotoxin (TTX)  767–768, 777
TGF‐β see transforming growth factor
thin sectioning  302
thioester‐containing proteins (TEP)  720
thread matrix proteins (TMP)  35–36
three‐dimensional visualisation (TDV) plots  624
TidbiT loggers  71–73, 72–73
TLR see Toll‐like receptors
TMP see thread matrix proteins
TNF see tumour necrosis factor
tolerable weekly intake (TWI)  781–782
Toll‐like receptors (TLR)  719
TOM see total organic matter
total ammonia (TAM)  388–389
total organic matter (TOM)  197
total toxicity equivalent (TEQ)  767
toxicity equivalency factors (TEF)  767
trace elemental fingerprinting  29, 255
trampling  85–86
transcriptomics  555–562, 556–557
transforming growth factor (TGF‐β)  337
transient event margins (TEM)  106–107, 107
transmission electron microscopy (TEM)

cardiovascular system  358, 359
disease, parasites and the immune 

response  689, 689
functional morphology  25

triacylglycerides (TAG)  77–78
trophic transfer factor (TTF)  450
TTX see tetrodotoxin
tumour necrosis factor (TNF)  722
turbidity  195, 331
TWI see tolerable weekly intake
typhoid fever  753–754

u
ultrasonic assisted extraction (USE)  426
United Nations Educational Scientific and 

Cultural Organisation (UNESCO)   
774–775, 774

United Nations Environment Programme 
(UNEP)  781

United Nations Framework Convention on 
Climate Change (UNFCCC)  104

upwelling
aquaculture  604
growth  317–318, 318
population genetics, genomics and 

selective breeding  529
USE see ultrasonic assisted extraction

v
valve opening/closure  395, 396
VBGF/M see von Bertalanffy growth 

function/model
VCL see vitelline coat lysin
VCT see vesicular connective tissue
velum  31
ventral flattening  12–13
VERL see vitelline envelope receptor for lysin
vesicular connective tissue (VCT)  239
vibration sensitivity  47
video endoscopy  157, 158
visceral ganglion  45–46, 45
visual perception  46
vitelline coat lysin (VCL)  220–221
vitelline envelope receptor for lysin 

(VERL)  220–221
VIV see haemocyte infection virus
von Bertalanffy growth function/model 

(VBGF/M)  297, 298–299, 299, 328

w
WAC see wood‐based activated carbon
wastewater treatment plants (WWTP)

environmental contaminants  427, 437
growth  330–331

Water Framework Directive 
(WFD)  414–415, 788

wave action/exposure
dispersal, settlement and 

recruitment  262–263, 265
ecology of marine mussels  60, 79–82, 81, 

84–86, 99
functional morphology  39
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growth  326–328, 327–328
phylogeny and evolution of marine 

mussels  11–12
population genetics, genomics and 

selective breeding  541–542, 543
reproduction  245

wave splash  75–76
West Wind Drift (WWD)  528
WFD see Water Framework Directive
WGS see whole‐genome sequencing
WHO see World Health Organization
whole‐genome sequencing (WGS)  554
wigwam system  641
wild seed collection  604–605
wind energy farms  644–645, 644
within‐family selection  571–573
WMW see World Mussel Watch
wood‐based activated carbon (WAC)  797
World Health Organization (WHO)  754, 

761, 764, 767–768, 770–772, 781, 785

World Mussel Watch (WMW)  462
World Organisation for Animal Health see 

Office International des  
Epizooties

World Register of Marine Species 
(WoRMS)  57

Wright’s fixation index  255
WWD see West Wind Drift
WWTP see wastewater treatment plants

x
X‐ray diffraction (XRD)  25

y
yeast‐based diets  614–615
yessotoxins (YTX)  769, 770–772

z
zooplankton

aquaculture  613, 636
particle processing and nutrient 

utilisation  181–184, 182, 194–195

wave action/exposure (cont’d)
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