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accelerated solvent extraction (ASE), 148

accelerator mass spectrometry {AMS), xiii, 30, 35-36, 75-76

Ace Lake, Antarctica, 140-41

acetyl-CoA, 12-13

acidic sugars, xiii, 81, 83

acidophiles, §, 195

acylheteropolysaccharides (APS), 88, 91-92

adenosine diphosphate (ADP), 3

adenosine triphosphate (ATP): amino acids and, 106-10,
114; carbohydrates and, 84-85; cutin and, 252, 254;
metabolic synthesis and, 3-4, 9, 12

alcohols, 27; cutins and, 249, 254; fatty acids and, 14546,
149; hydrocarbons and, 192; isoprenoids and, 180, 182;
lignins and, 252; metabolic synthesis and, 12-13, 17;
suberins and, 250

aldehydes: carbohydrates and, 79, 85-86; cutins and, 254;
isoprenoids and, 171; lignins and, 256, 258, 263;
metabolic synthesis and, 12-13, 17; proteins and, 106-8,
114

aldoses, 79, 81, 86-88, 94-96

aliphatic amines, 17, 98, 104

aliphatic hydrocarbons, xv, 12-13,22-23, 186

alkaline methanolysis, 150

alkaline oxidation, 254-59, 264-66

alkaloids, 16-17

alkanes, 27; aerobic biodegradation and, 195-97;
anthropogenic markers and, 272; cutin and, 249, 254;
fatty acids and, 14748, 152; hydrocarbons and, 185-87,
190-97, 200-20S; isoprenoids and, 182-83; nucleic acids
and, 137, suberin and, 249

alkaliphiles, 5

alkenes, 207; hydrocarbons and, 186, 190-91, 194-95, 198,
201, 203; isoprenoids and, 177, 180, 182

alkenones, 214, 217, 220; fatty acids and, 160; nucleic acids
and, 141; sedimentary organic matter (SOM) and, 207-11

alkylation, 274

alkynes, 186

allelopathy, 17

alpha-ketoisovalerate, 108

alpha rays, 32

amines: aliphatic, 17, 98; amino acid biosynthesis and,
104-14; chromatographic analysis of, 114-18; citric acid
cycle and, 104-5; diazotrophs and, 104; fatty acids and,
168; hexosamines and, 104; as lake markers, 118-19; as
ocean markers, 122-23, 126; as river-estuarine markers,
119, 121-22; total dissolved free primary (TDFPA), 104

amino acids, xiv; adenosoine triphosphate (ATP) and,
106-10, 114; amine biosynthesis and, 104~14; amphoteric
nature of, 98; aromatic, 102, 106, 110, 112-13; aspartate
family, 106, 108-9; chromatographic analysis of, 114-18;
citric acid cycle and, 104-5; degradation index (DI) and,
100-101; diazotrophs and, 104; dipolar ions and, 98;
D-isomers and, 100; dissolved combined (DCAA), 102,
117, 119-22; dissolved (DAA), 119; dissolved free
(DFAA)}, 102, 114, 116, 119-22, 126; enantiomers and,
98, 114; enzymatically hydrolyzable (EHAA), 101-2, 117;
extracellular oxidation and, 101-2; fatty acids and, 147;
functional groups of, 98; glutamate family, 105-7; glycine
and, 103—4; histidine family, 106, 114; hydrolysis
reactions and, 101-2; as lake markers, 118-19; lignins
and, 112; L-isomers and, 98; mycosporine-like (MAA),
104; nitrogen cycle and, 100-101; nonessential, 100;
nonprotein, 101; as ocean markers, 122-23, 126;
particulate combined (PCAA), 102, 122-23; particulate
(PAA), 119; peptidoglycan layer and, 100; principal
components analysis (PCA) and, 100, 119, 122; pyruvate
family, 105-6, 108; redox conditions and, 102—4;
sedimentary organic matter (SOM) and, 98-104, 117, 119,
121-23, 126; selective adsorption and, 101; serine family,
106, 108-10; six metabolic-based families of, 105-14;
total hydrolyzable (THAA), 102-3, 123, 126

amino sugars, xiii, 81-83, 92, 98

ammonia-oxidizing archaea (AOA), 134

Amoebobacter purpureus, 140

Anabaena, 239

anabolic pathways, 8, 18

Anacystis montana, 194

anaerobic methanogens, §
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anaerobic oxidation of methane (AOM), 134

analytical chemical methods, xiii; compound-specific, 76-78;
dissolved organic matter {DOM) separation and, 49-51;
gas chromatography and, 60-72 (see also gas
chromatography); hplc and, 72-74 (see also
high-performance liquid chromatography (HPLC));
ionization techniques and, 61-66; isotopes and, 74-78;
lignins and, 5§9-61, 78; mass analyzers and, 66-79;
multidimensional analysis and, 69-70; radiocarbon and,
74~75 (see also radiocarbon); sedimentary organic matter
{(SOM} and, 50-52, 58, 60, 73—74, 76-78; separation
sciences and, 49-54; spectroscopic techniques and,
54-60

Animalia, 1

Antarctica, S

anthocyanes, 17

anthropogenic markers, xvii; alkylation and, 274;
antimicrobial agents and, 268, 283; bioaccumulation and,
280; bioconcentration and, 268-69; caffeine and, 17,
268-69, 285-86; carcinogenic, 267; compound-specific
isotope analysis (CSIA) and, 275; emerging contaminants
and, 268, 282-86; enantiomer ratios (ERs) and, 278;
endocrine-distupting compounds (EDCs) and, 268, 282,
284; environmental issues and, 267-86; estrogens and,
268, 282, 284; fecal matter and, 285-86; gas
chromatography and, 270-72, 279, 282; geochemical
stability and, 267; hydrophobic organic contaminants
(HOCs) and, 272-73; inverse tracers and, 272; isotopes
and, 272, 274-75, 279-81; lipophilic, 281; personal care
products and, 282-84; petrogenic compounds and,
273-74; petroleum hydrocarbons and, 268-73;
pharmaceuticals and, 282-84; phospholid-linked fatty
acids (PLFAs) and, 272; phthalates and, 268;
polybrominated diphenyl ethers (PBDEs) and, 268,
280-81; polychlorinated biphenyls (PCBs}) and, 267,
278-82; polychlorinated dibenzodioxins (PCDDs) and,
281-82; polychlorinated dibenzofurans (PCDFs) and,
281-82; polycyclic aromatic hydrocarbons (PAH) and,
267, 273-76, 282; production of, 267-68; pyrogenic
compounds and, 273-74; radiocarbon and, 272-73, 275;
sedimentary organic matter (SOM) and, 267, 272-86;
spectroscopy and, 268, 273, 279, 282; steroids and, 285;
Stockholm Convention and, 276; surfactants and, 267,
284-85; teratogenic, 267; toxicity and, 267-68, 277,
281-83; unresolved complex mixtures and, 270-72, 275;
waters of wastewater treatment plants (WWTP) and,
285-86; weathering and, 268-69, 274; World War Il era
and, 267, 276; xenobiotic, 267, 284

antimicrobial agents, 268, 283

apophycobiliproteins, 234

apoproteins, 228, 238

Arabidopsis fathko, 252, 254

Archaea, 4-6, 133-34, 214, 217, 220

archeal ammonia monoxygenase alfa subnit (amoA),
133-34

aromatic hydrocarbons, 22-23; analytical chemical methods
and, 68; anthropogenic markers and, 267, 273-76; lipids
and, 186-87, 196; metabolic synthesis and, 12-13

Arthrobacter, 249

Atlantic Ocean, 46, 134, 180, 208, 240, 261-64

atmospheric pressure chemical ionization (APCI), 64, 68, 73,
211-14, 220

atmospheric pressure photoionization (APPI), 64-65

atomic number, 30-31

Aurecococcus, 173

autonomous underwater vehicles (AUVS), 247

autotrophs: analytical chemical methods and, 56;
carbohydrates and, 83; fatty acids and, 161; hydrocarbons
and, 195; isoprenoids and, 182; metabolic synthesis and, 1,
5, 9; photosynthetic pigments and, 224, 227, 234, 236

Bacillus, 140, 249

bacteriohopanepolyols (BHPs), 181

banded iron formations (BIF), 4-5

bandpass filters, 57, 234

Beer-Lambert law, 54

Benner, R., 86

benthic processes, 25, 153

benthos, 153

benzene carboxylic acids (BCAS), 256-57, 263

beta carotene, 23

beta linkages, 79

beta rays, 32

Bhushan, R., 114

Bianchi, T. S.: Baltic Sea and, 28; biomarker limitations and,
23-25; carbohydrates and, 92; ecological chemotaxonomy
and, 19; estuary studies and, 27; fatty acids and, 153;
fluorometers and, 57; hydrocarbons and, 201; lignins and,
248, 260-61; nuclear magnetic resonance (MRI}) and,
59-60; photosynthetic pigments and, 222-23, 227, 234,
240, 242; proteins and, 116, 119; stable isotopes and, 39

bilirubin, 228

biliverdin, 228

bioaccurnulation, 280

bioconcentration, 268-69

biogeochemical cycling, xii, 2, 19, 81, 119, 121-22

biological nitrogen fixation (BNF), 104

biosynthesis: alkenones and, 208; amino acids and, 104-14;
analytical chemical methods and, 77; carotenoids and,
229, 232-33; chlorophylls and, 229; cutins and, 250-54;
fatty acids and, 146-48; isoprenoids and, 177, 180, 184;
lignins and, 250-54; metabolite, 16~17; neutral/minor
sugars and, 83-85; nucleic acids and, 137-40;
photosynthetic pigments and, 224; phycobilins and, 234;
phylogenetic relationships and, 137-40; stable isotopes
and, 39-41; suberins and, 250-54; terpenoids and, 171

bioturbation, 154

bisnorhopane (BNH), 182

bitumen, xi, xv

Black Sca, 14041, 143, 157, 194, 199, 201, 203

Bloch-Lynen pathway, 171

branched and isoprenoid tetraether (BIT) index, 217,
219-20, 266

bulk organic matter techniques, 20-23

Burney, C. M., 86



caffeine, 17, 268-69, 285-86

Callinectes sapidus, 164

Calvin cycle, 3, 9-12

canuel, e. a.: anthropogenic markers and, 277; biomarker
limitations and, 23-25; ecological chemotaxonomy and,
19; estuary studies and, 27; fatty acids and, 144, 150,
152-54, 163-6S5; hydrocarbons and, 201, 205; isoprenoids
and, 177, 181

capillary eletrophoresis (CE), 74

carbohydrates, xiii, 2, 252; aldoses and, 79, 81, 86-88,
94-96; cellulose and, 79-83; colorimetric assays and,
87-88; disaccharides and, 79; fatty acids and, 144, 153;
fisher projection and, 79; haworth projection and, 79;
hexoses and, 79; hydrolysis and, 87, 92-94; ketones and,
79; ketoses and, 79; lake biomarkers and, 88; lignins and,
80; lipids and, 144; minor sugars and, 80-97;
monosaccharides and, 79, 86, 89-94; neutral sugars and,
81-97; ocean biomarkers and, 94-96; oligosaccharides
and, 79; pectin and, 80, 83; pentoses and, 79;
phytoplankton and, 80; polyhydroxyl aldehydes and, 79;
polysaccharides and, 79-81, 83, 86-94, 97; river-estuarine
markers and, 89-94; sedimentary organic matter (SOM)
and, 80, 83, 89-95; sugar biosynthesis and, 83-85; van der
waals interactions and, 79

carbon: acetyl units and, 146; amino acids and, 98; bulk
organic martter techniques and, 20-23; Calvin cycle and,
10-12; covalent bonds and, 185; fatty acids and, 146-48,
151-53, 157-61, 163-64, 168; hydrocarbons and,
185-206; malonyl units and, 146; nucleic acid signatures
and, 132~33; paleo-reconstruction and, 27-28; stable,
38-41; sterol biomarkers and, 171-74; terpenoids and, 171

carbon 14. see radiocarbon

carbonic anhydrase, 11

carbon preference index (CPI), 152, 192, 203

carboxylic acids, 250, 254; benzene, 256-57, 263; fatty acids
and, 145-47, 149; hydrocarbons and, 186; metabolic
synthesis and, 12-13, 16; NADPH and, 119

cardiac glycosides, 16

Cariaco Basin, Venezuela, 157, 199

carotenoids, 17, 26; analysis of, 234-38; biosynthesis and,
229, 232-33; CHEMTAX and, 236-37; defined, 224, 227;
ionone rings and, 232; as lake biomarker, 238-40; as
ocean marker, 242-45; photosynthetic pigments and, 221,
224,227,229, 232-45; as river-estuarine marker, 240,
242; water clarity index (WCI) and, 227; xanthophyil
cycles and, 224, 227

cartogenesis, 232-33

catabolic pathways, 8, 18

cation exchange chromoatography, 51

Celluibrio, 248

cellular membranes, 8,211

cellulose, 6, 20; analytical chemical methods and, 60;
carbohydrates and, 79-83; fatty acids and, 146; lignins
and, 248

chemical biomarkers: alkenones and, 207-11; analytical
chemical methods and, xiii, 49-78; anthropogenic,
267-86; biogeochemical cycling and, 2, 19, 81, 119,
121-22; carbohydrates and, 79-97; chemotaxonomic,
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19-20, 165-68; cutins and, 263-65; defined, xi;
ecological/paleoecological applications and, 19-29; fatty
acids and, 144-68; hydrocarbons and, 185-206;
isoprenoids and, 169-84; isotopic fractionation and,
37-43; lignins and, 259-65; limitations of, 23-27; lipid
membrane, 211-20; metabolic synthesis and, xii, 1-18;
modern/paleo applications of, 25-29; neutral/natural
sugars and, 88-96; photosynthetic pigments and, 238-45;
proteins and, 119-26; radiocarbon and, 29-30, 35-50,
74-76, 78, 100, 127 {see also radiocarbon); sterol,
171-80; trophic relationships and, 161-64

chemical shift, 58

chemolysis, 198

chemotaxonomic markers, 19-20, 165-68

CHEMTAX (CHEMical TAXonomy), xvi, 236-37, 240, 242

Chesapeake Bay, USA, 92-94, 121, 153-54, 181, 261, 274

Chikaraishi, Y., 177, 179-80

Chlorobiaceae, 227

Chlorobium, 160

chloroform, 236

chlorophylls, xi; analysis of, 234-38; analytical chemical
methods and, 53, 56-57, 73-74; aquatic turnover of, 221;
biosynthesis and, 229; CHEMTAX and, 236-37;
deesterification and, 222~23; defined, 222; degradation
products and, 221-24; endosymbiotic associations and,
221; fatty acids and, 153-54; hydrocarbons and, 187, 198,
203; isoprenoids and, 177, 180; as lake biomarker,
238-40; metabolic synthesis and, 9-12; as ocean marker,
242-45; photosynthetic pigments and, 221-46; porphyrin
and, 222; protochlorophyllide and, 229; as river-estuarine
marker, 240, 242; tetrapyrroles and, 222; thylakoid
membrane and, 221

Chromatiaceae, 222

chromorphic DOM (CDOM), xiii

cinnamyl! grous, 257-58

citric acid cycle (CAC), 3, 12-16, 104-5

Clostridium, 249

Coburn Mountain Pond, Maine, USA, 152

coenzyme A, 12, 146

colloidal organic matter (COM), 50-51

colorimetric assays, 87-88

composition diversity index (CDI), 152

compound-specific isotope analysis (CSIA), xii-xvii, 48,
76-78; anthropogenic markers and, 275; bulk organic
matter techniques and, 22; fatty acids and, 150;
hydrocarbons and, 205-6

Congo River, Africa, 219

conjugated bonds, 186

Coolen, M. J. L., 140

Coomassie blue dye, 117

covalent bonds, 31, 79, 185, 229, 234, 238, 254

Cowie, G. L., 86

crassulacean acid metabolism (CAM) pathways, 10-12, 40

crenarchaeota, 6, 134, 214, 217-20

cross-polarization, magic-angle spinning (CPMAS) NMR,
58-60

cryptophytes, 26

cutins, xvi; analysis of, 254-59; biosynthesis and, 250-54;
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cutins (cont.)
fatty acids and, 147, 249; formation of, 249-50; ketones
and, 249, 254; as liquid polymer, 249; metabolic synthesis
and, 16; as ocean biomarker, 263-65; oxidation of, 249

cyanobacteria: carbohydrates and, 83, 89; fatty acids and,
148, 163; hydrocarbons and, 190, 203; isoprenoids and,
174, 181-82; metabolic synthesis and, 2-5, 18; nucleic
acids and, 137-40; paleoecology and, 24-28;
photosynthetic pigments and, 221-22, 229, 238-44

cyanogenic glycosides, 16

Cylindrospermopsis, 239

Cytopaga, 248

cytosolic palmitate, 252, 254

Daphnia, 163, 283

daughter elements, 33-34

Dawson, R., 114

Decaprio, A. P., xi

decarboxylation, 12, 182-83

degradation index (DI), 100-101

De Leeuw, J. W.; 197

deoxyribonucleic acid (DNA), xiv; abundance of, 127-28;
analysis methods for, 130-32; ancient sedimentary,
140-43; aquatic environments and, 128-30; biosynthesis
and, 137-40; evolution and, 137-40; extraction challenges
of, 131-32; isotopic signature of, 132-33; metabolic
evolution and, 3-4; molecular characterization of
microbial communities and, 133-36; nitrogen and,
127-31, 134, 136-38; pentose sugar moiety and, 128;
phosphate group and, 128; phosphorous and, 129;
phylogenetic relationships and, 137-40; viruses and,
128-30

deoxyxylulose phosphate (DOXP), 140, 171

deshielding, 58

de vries effect, 36

dextrorotary (D) D-glycerol, 7

diagenesis, xi, 209; amino acids and, 103; fatty acids and,
151-55, 160-61; hopanoids and, 180-81; hydrocarbons
and, 185, 187, 195-99, 202; isoprenoids and, 180-84;
stable isotopes and, 39, 44; sterol, 177, 180

diasteromers, 79

diatoms: amino acids and, 1024, 118, 123, 126; analytical
chemical methods and, 56, 58, 60; carbohydrates and, 88;
fatty acids and, 163; hydrocarbons and, 194, 201, 203;
isoprenoids and, 173; nucleic acids and, 137, 141;
paleoecology and, 24-27; photosynthetic pigments and,
222,236-42, 245

diazomethane, 150

diazotrophs, 104

dichloro-diphenyl-trichloroethane (DDT), xvii, 276-78

dichloromethane, 189

dicotyledonous plant families, 16

differentiation, 8

dimethyl acetamide (DMA), 236

dimethylallyl pyrophosphate (DMAPP), 233

dimethyl disulfide adducts (DMDS), 150

dimethylforamide (DMF), 236

dimethylsulfoxide (DMSO), 236

dipeptides, 101-2

direct temperature-resolved mass spectrometry (DT-MS), xiii,
53-54

disaccharides, xiii, 79

dissolved combined amino acids (DCAA), xiv, 102, 117,
119-22

dissolved combined neutral sugar (DCNS), 91-92

dissolved free amino acids (DFAA), xiv, 102, 114, 116,
119-22, 126

dissolved inorganic carbon (DIC), 77

dissolved inorganic nitrogen (DIN), 102, 242

dissolved organic carbon (DOC), xiii, 240, 242

dissolved organic matter (DOM), xiv; analytical chemical
methods and, 49-51; bulk organic matter techniques and,
22-23; carbohydrates and, 83; cutins and, 263-65; fatty
acids and, 89, 154; high-molecular-weight (HMW), 92-94,
119, 154, 261, 264; lignins and, 261-65; limitations of
chemical biomarkers and, 23; radiocarbon and, 45 (see
also radiocarbon); separation and, 49-51; spectroscopic
techniques and, 54-60; ultrafiltered (UDOM), xiv, 89, 154

dissolved organic nitrogen (DON), xiii, 98, 100, 104, 119

diterpenoids, xv

Dreissena polymorpha, 163-64

Drosopbila melanogaster, 250

ecotoxicologists, xi

ectocellular enzymes, 101-2

Eglinton, G., xi, 205-6

Eglinton, T. L., 37, 160-61, 205-6

eicosapentaenoic acid (EPA), 162-64

electromagentic spectrum, 54-60

electron capture, 33

electron capture detectors (ECD), 62

electron impact gas chromatography-mass spectrometry (EI
GC-MS), 150

electrophoresis, 74, 118, 122, 238

electrospray ionization (ESI), 64-65, 68

Elizabeth River, Virginia, USA, 275

emerging contaminants, xvii, 268, 282-86

Emiliania buxleyi, 141, 143, 194, 207-9

enantiomers, 79, 98, 114, 278

endocrine-disrupting compounds (EDCs), 268, 282, 284

endosymbionts, 2-3

environmental forensics, 269~70

environmental issues: anthropogenic markers and, 267-86;
bioaccumulation and, 280; DDT and, xvii, 276-78;
emerging contaminants and, 268, 282-86; Exxon Valdez
spill and, 269; fecal matter and, 285-86; legacy
contaminants and, 276; lindane and, 277-78; personal
care products and, 282-84; pesticides and, 276-78;
petroleum hydrocarbons and, 268-73; pharmaceuticals
and, 282-84; polybrominated diphenyl ethers (PBDEs)
and, 280-81; polychlorinated biphenyls (PCBs) and,
278-80; polychlorinated dibenzodioxins (PCDDs} and,
281-82; polychlorinated dibenzofurans (PCDFs) and,
281-82; polycyclic aromatic hydrocarbons (PAHs) and,



273-75; Stockholm Convention and, 276; surfactants and,
267, 284-85; toxicity and, 13, 70, 140, 267-68, 277
281-83; unresolved complex mixtures and, 187, 191,
203-4, 270~72, 275; waters of wastewater treatment
plants (WWTP) and, 285-86; weathering and, 27, 187,
268-69, 274

enzymatically hydrolyzable amino acids (EHAA), 101-2,
117

epidermis, 9, 249, 254

epilimnion, 238

epimerase reactions, 8485

equations: alkane biomarker, 190, 192, 194; alkenones, 208;
amino acid synthesis, 108-9; anthropogenic compound
depletion, 268; beer-lambert law, 54; bit index, 219;
crassulacean acid metabolism (CAM), 10-11;
decarboxylation, 182; degradation index (DI}, 100;
fractionation factor, 37; isotope abundance, 32; isotopic
mixing, 42; isotopic fractionation, 37-40, 42; lignin phenol
vegetation index (LPVI), 258; photosynthesis/respiration,
8; principal components analysis (PCA), 100; radioactive
decay, 33-34; radiocarbon decay, 36; saponification, 149;
sugar biosynthesis, 84-835; terrestrial-to-aquatic ratio, 194;
TEXg¢, 217

equilibrium effects, 3743

ester linkage, 6-7, 144, 146, 149, 213, 258

estrogens, 268, 282,284

estuaries: benthos and, 153; amino acids and, 119-21;
analytical chemical methods and, 57-60; bioturbation and,
154; carbohydrates and, 80, 83, 89-95; detritus and, 153;
fatty acids and, 153-55, 160, 163, 166; hydrocarbons and,
192-93, 199-201; isoprenoids and, 176-77, 182; lignins
and, 260-62; nucleic acids and, 129, 132-34; paleoecology
and, 22-28; photosynthetic pigments and, 221-22, 236,
240-42; stable isotopes and, 31, 39—45; sugar markers
and, 89-94

estuarine turbidity maximum (ETM), 153

ethanol, 236

ether lipids: BIT index and, 217, 219-20; lipid membrane
biomarkers and, 211-20; sedimentary organic matter
(SOM) and, 214-19; TEXgs and, 214, 217, 220

eubacteria: anthropogenic markers and, 272; facty acids and,
144; isoprenocids and, 170-71, 181; metabolic synthesis
and, 2-8; nucleic acids and, 140; photosynthetic pigments
and, 229

eukaryotes: isoprenoids and, 170-71; lipids and,
211, 213; metabolic synthesis and, 2-8; nucleic acids and,
133, 138-39; photosynthetic pigments and, 221-22

euryarchaeota, 6

eutrophication, 27-28, 119, 152, 166, 177, 203—4, 239-40
evolution: metabolic synthesis and, 2-8; nucleic acids and,
137-40; oceanic oxygen levels and, S

excitation-emission matrix (EEM) spectroscopy, 57

extracellular enzymes, 101-2

Exxon Valdez disaster, 269

Falmouth, Massachusetts, USA, 272
Farquhar, J., 40
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fast atom bombardment (FAB), 65, 213

fatty acid methyl esters (FAME), 150

fatty acids, xiv—xv, 7; acetyl units and, 146; alkanes and,
14748, 152; amino acids and, 147; analysis of, 148-50;
anteiso, 145-49, 154, 157-60, 164; biosynthesis and,
146-48; carbohydrates and, 144, 153; carbon and,
146-48, 153, 157-64, 168; cellulose and, 146;
characterization of, 144; as chemotaxonomic markers,
165-68; compound-specific isotope analysis (CSIA) and,
150; cutins and, 147, 249; decomposition rates and,
151--54, 157; degradation rates and, 154; diagenesis and,
151-55, 160-61; dissolved organic matter (DOM) and, 89,
154; eicosapentaenoic acid (EPA) and, 162-64; gas
chromatography and, 150; glycerides and, 145-46;
glycolipids and, 144, 146; highly unsaturated (HUFA),
162-63; hydrolysis and, 146, 148; hydroxy, 147-48;
isotopes and, 152; as lake biomarkers, 151-52; limitations
of chemical biomarkers and, 24-27; lioproteins and, 144;
malonyl units and, 146; metabolic synthesis and, 6-8,
12-13, 16; nitrogen and, 153; nomenclature for, 145; as
ocean markers, 155-61; paleolimnological studies and,
151-52; palmitic acid and, 146, 151; particulate organic
matter (POM) and, 153-54, 157-58, 166; phospholipids
and, 6-8, 26, 14446, 149, 165-68, 213-14, 220, 272;
polyunsaturated (PUFA), 146, 163; quantitative signature
analysis (QFASA) and, 162; as river-estuarine markers,
153-55; saponification and, 148-50; sedimentary organic
matter (SOM) and, 146-68; spectroscopy and, 150; stearic
acid and, 151; structural features of, 147; suberins and,
147; terrigenous ratio and, 152; trace organic macter and,
26; triacylglycerols and, 144; as trophic relationship tools,
161-65; versatility of, 144; very-long-chain
(VLCFA), 254

field-flow fractionation (FFF), 52-53

filter PCR, 131

Fisher projection, 79

five-kingdom classification system, 1-2

flame ionization detector (FID), 61-62, 64, 254-55

flame photometric detector (FPD), 62

flavin adenine dinucleotide (FAD}, 104

Flavobacterium, 249

flavonoids, 16-18

flow cytometry, 53-54

fluorescamine, 114, 116

fluorescence in situ hybridization (FISH), 131

fluorescence spectroscopy, 57, 240, 242

fluorescent anhydride, 117

fluorescent lipophilic dye, 207

fluorometric method, 234

Fourier transform infrared (FTIR) spectrometers, 55-56

Fourier transform ion cyclotron resonance MS (FT-ICR-MS),
xiil, 67-69

fucose, 90-91, 95-96

fungi, 248, 250, 256; amino acids and, 100-101, 104-6;
hydrocarbons and, 190; isoprenoids and, 171, 174;
metabolic synthesis and, 1-2, 6, 16-17; photosynthetic
pigments and, 224, 229, 232

furamose, 79
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Gaines, S. M., xi

galacturonic acids, 83

gamma-glutamyl kinase, 106-7

gamma rays, 32

Garrasi, C., 114

gas chromatography: analytical chemical methods and,
60-66, 69-72; anthropogenic markers and, 270-72, 279,
282; chemical ionization {(Cl) mode and, 62-64;
colorimetric assays and, 87-88; electron impact (EI) mode
and, 62-64; fatty acids and, 150; hopanoids and, 180;
hydrocarbons and, 187, 189; hydrophobic organic
contaminants (HOCs) and, 272~73; ionization techniques
and, 61-66; isotopes ratio mass spectrometry (GC-IRMS),
75; lignins and, 254~55; multidimensional analysis and,
69-70; neurral sugars and, 86—87; preparative capillary
(PCGC), 76; selective ion monitoring (SIM} mode and, 64;
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