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acid phosphatases, 16

acid tolerance: of phytoplankton, 50, 272

akinetes (of Cyanobacteria), 264, 297,
302-4, 411-12

alkaline phosphatase, 16, 113, 330-1

allelopathy, 216, see also competition

alpine lakes: phytophankton of, 20, 32,
109, 183, 195-6

ammonium: metabolism of, 16, 286;
uptake of, 319, 329

arctic lakes: phytoplankton of, 20, 30-1,
32, 109, 182-3, 416

assimilation, see nutrients, carbon

auxospores (of diatoms), 246-7

auxotrophy, 15

Bacillariophyceae, see diatoms

bacteria, 151; ingestion of by algae, 16—
17, 114; ingestion of by zooplankton,
300; interaction of with cyanobacterial
metabolism, 291-7, resource
partitioning by, 337

bicarbonate, 295, 321; utilization of by
chrysophytes, 48-50

biogeographic distribution of
phytoplankton, 412-21; of
Chlorophyta, 181-8; of chrysophytes,
18-28; of cryptomonads, 108-10, 120-
I; of cyanobacteria, 262-4, 272, 277-8,
278-9; of diatoms, 228; of
dinoflagellates, 134

biomass of phytoplankton: relationship
to phosphorus loading, 27, 334;
relationship to zooplankton biomass,
67, 69; seasonal cycles of, 28, 32, 33,
34,110

blooms, 182; of cryptomonads, 108; of
cyanobacteria, 261, 271, 296-7; of
dinoflagellates, 139

blue-green algae, see cyanobacteria

bouyancy regulation: in cyanobacteria,
263, 273, 408

C-strategist phytoplankton, 391-2, 393,
400, 403, 407, 408, 410, 412-26

Ca:Mg ratio, 52

calcium: as biogeographic factor, 52; see
also cationic ratios

carbon: assimilation of by
phytoplankton, 157, 195, 216, 324,
328; as a biogeographic factor, 48-50,
278-9, 411; as a growth limiting factor,
48-50, 295, 389, 411; to phosphorus
ratio of algal biomass, 342; uptake
kinetics of 319

carbon dioxide, 295, 334; as carbon
source for chryosphytes 48-50, 411

carbon nutrition, see nutrition, listings
under various algal groups

carbonic anhydrase, 48-50

cationic ratios: as biogeographic and
growth limiting factor, 52-3

cell contents, of phytoplankton, 11, 107,
135, 261; see also listings under various
algal groups

cell coverings: of phytoplankton cells, 12,
106, 135, 228

cell density, 238-9, 408

cell division, 73, 148, 157, 162, 378;
phasing and synchrony of, 115, 148,
249

cell generation (doubling) time, see
growth rates

cell morphology, 395-8; as a metabolic
scaling factor, 394; see also cell shape,
cell size, morphological diversity of
phytoplankton, shape of
phytoplankton, size of phytoplankton

cell motility, see bouyancy regulation,
flagella
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cell nutrient quotas, 61, 231-2, 389; of
phosphorus, 62-4, 402-3; as related to
nutrient uptake, assimilation and
growth, 321, 324-9, 340-2, 378-82,
402-3; as related to resource
competition, 342-5; of silicon for
diatoms, 229

cell shape, 136-8, 378, 384, 395; see also
colonial growth forms, shape

cell size, ranges of, 136-8, 177, 227, 395;
see also size of phytoplankton

cell volumes: of chrysophytes, 62-3; of
phytoplankton, 395

centric diatoms, see diatoms

chelating agents, 16, 280-1, 295; as factor
in biogeographic and seasonal
distribution, 60-1, 281; as growth
limiting factor, 55-61

chloride: as biogeographic factor for
phytoplankton, 53

Chlorococcales (see also Chlorophyta),
205-10; carbon nutrition of, 216;
growth rates of, 194, 205, 208-9, 395;
growth strategies of, 208-10; light
requirements of, 208-9; photosynthetic
efficiency of, 399-400; population
dynamics of, 209; phosphorus
physiology of, 403-4; seasonal
periodicity, 205, 421-5; sensitivity of
to hydraulic mixing, 205-8, 408-9;
survival strategies of 218-19; vertical
distribution of, 189-90

Chlorophyceae, see Chlorophyta

chlorophyll: cell contents of, 157, 216,
399-400

Chlorephyta (green algae), 175-226;
allelopathic effects of, 216;
biogeographical distribution of, 176,
181-8; cell organization of, 175, 176;
growth rates of, 194, 205, 208-9, 212~
13, 395; horizontal patchiness of, 176-
7; morphological diversity of, 190-4;
parasitism of, 217; phosphorus
physiology of, 403-4; photosynthetic
efficiency of, 399-400; reproduction
and resting stages of, 181, 214, 411;
seasonal periodicity of, 181-§; sinking
and bouyancy of, 408-9; survival
strategies of, 214-20; taxonomic
position of, 176; use of bicarbonate by,
48: vertical distribution of, 181, 186,
188-90; see also Chlorococcales,
desmids, filamentous green algae,
micro-green algae

chrysomonads, see chrysophytes

Chrysophyta or Chrysophyceae, see
chrysophytes

chrysophytes, 9-104; acid phosphatases
of, 16; biogeographic distribution of,
18-28, 86-7; carbon dioxide utilization
by, 47-50, 411; cell organization of, 11;
effect of N:P supply ratios on, 55-9; as
a food source for zooplankton, 67-73;
growth in relation to diatom blooms,
60; growth rates as function of
temperature, 42-5; growth strategies
of, 35, 86; maximum growth rates of,
62-4, 395; metalimnetic populations
of, 14, 15, 35-6; morphological
diversity of, 11-13; nutrition of, 15—
18, 36; phosphorus physiology of, 62~
7, 86, 403-4; phosphorus toxicity
problem of, 53; physiological
tolerances of, 42-54; population
dynamics of, 30-5, 41; reproduction
of, 73-83; resting stages of, see
statospores; seasonal periodicity of,
28-36, 87; sensitivity of to hydraulic
mixing, 36; taxonomic position of, 11;
vertical migration of, 14-15

chytrids: parasitic attacks on algae by, 41,
119-20, 152-3, 213

ciliates: food selection by, 119, 152, 375

cladocerans, planktonic, 370; feeding
efficiency of, 249, 382-4, 408; filtering
mechanism of, 377; filtering (clearance)
rates of, 67, 372-3; food selection by,
67-8, 118-19, 298-9, 408-10; nutrient
regeneration by, 2, 68, 119, 186, 375-7,
reproduction of, 371; see also filter
feeding, grazing, zooplankton

clear phase: in phytoplankton seasonal
periodicity, 34, 373

coenobial colonies, 380

colonial growth forms, 13, 263-4

colony formation: as adaptive strategy,
301-2, 395-8; significance of in grazer
avoidance, 68-9, 301-2, 370, 375, 410

color, see water color

competition, 179-81, 194, 252, 276, 392,
421; and interactions between resource
continua, 349-51; interference, 68,
215; interspecific, 153-6, 194; for light,
208-9; for nutrients, 61-7, 113, 151,
208-9, 233-8, 286, 316-18, 334, 402,
411; and resource variability
(patchiness), 236~7, 352-8; role of
specific chelators in, 60-1, 280-1, 295,
330-1; for single resource, 335-9; for
several potentially limiting resources,
339-49

competitive exclusion principle, 391, 421

conductivity: as biogeographic factor,
22-3,51-2, 271
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copepods, 370; feeding efficiency of, 249;

feeding mechanism of, 249, 377; food
selection by, 118-19, 249, 299-300;
reproduction of], 371

Cryptomonadida, 105-33;

biogeographical distribution of, 108—
10, 120-1; bloom formation in, 108;
cell division of, 107; cell organization
of, 107-8; as food source for
zooplankton, 111, 118-19, 120, 374,
382; growth rates of, 395; parasitism
of, 119-20; nutrition of, 113-14;
physiological tolerances of, 114-18,
121-2; population dynamics of, 110,
121, 122; reproduction of, 107, see also
cysts; resting stages of, 107, 114, 121;
seasonal periodicity of, 41, 110-12,
119; sensitivity of to hydraulic mixing,
111, 119; survival strategies of, 121-3;
vertical migration of, 14, 111, 115

cryptomonads, see Cryptomonadida
Cryptophyceae or Cryptophyta, see

Cryptomonadida

cyanobacteria, 261-317; biogeographic

distribution of, 262-4, 272, 277-8,
278-9; blooms of, 261, 271, 274, 296~
7; carbon nutrition of, 278-82, 292-7;
cell organization of, 261; competitive
and trophic interactions of, 65-7, 236-
7, 276, 297-301, 348-9; as a food
source for zooplankton, 299-301, 301~
2; growth rates of, 348-9, 395;
heterocysts of, 287-9, 291-3;
metalimnetic populations of, 274-6;
morphological diversity of, 262-4, 302;
nitrogen fixation by, 264, 287-91, 293,
348-9, 411; nitrogen nutrition of, 279,
286, see also nitrogen fixation;
phosphorus nutrition of, 264, 283-6,
403-4; photoxidative losses of, 271,
274; photosynthetic efficiency of, 399-
400; physiological tolerances of, 264—
72, 296-7; population dynamics of,
296-7; reproduction of, 302-4, 411,
resting cysts of, see akinetes; seasonal
periodicity of, 252-3, 297; sensitivity
of to hydraulic mixing, 253-4, 271,
272-8, 297, survival strategies of, 297,
301-2, 304; symbiotic association of
with bacteria, 293-7; vertical
distribution of, 276; vertical migration
of, 274, 408-9, 417

Index

cyanobacteria, see akinetes; of diatoms,
247, 411, see also auxospores; of
dinoflagellates, 139, 152, 156-9, 411;
see also zygospores

daphnids, see cladocerans

death, of phytoplankton cells, see loss
processes, physiological death of
phytoplankton

decomposition of phytoplankton, see
physiological death of phytoplankton

demography, see population dynamics

density, of phytoplankton, 238-9, 240-2;
physiological regulation of, 242-4, see
also bouyancy regulation; relevance of
to sinking rates, 237, 238-40, 408

desmids (see also Chlorophyta), 211-14;
biogeographic and seasonal
distribution of, 211-~14; as food source
for zooplankton, 213; growth rates of,
212-13, 395; parasitism of, 213;
reproduction and recruitment of, 211,
219; sensitivity to hydraulic mixing of,
211-13; survival strategies of, 219

Desmophyceae, see desmids

diatoms, 227-60; biogeographic
distribution of, 228; cell density of,
238-9; competition of with other
phytoplankton, 236-8, 348; effect of
nutrient supply ratios on, 233-8; as
food source for zooplankton, 245;
growth rates of, 231-3, 395; growth
strategies of, 227, 228; morphological
diversity of, 227; parasitism of, 250-1;
phosphorus and silicon metabolism of,
403-4, 229-31; photosynthetic
efficiency of, 230, 399-400; population
dynamics of, 246-7; reproduction and
resting stages of, 246-8, 411, see also
auxospores; seasonal periodicity of, 33,
421-5; sensitivity of to hydraulic
mixing, 33, 252-5, 407-8; sinking
losses of 238-44, 249-50, 408-9

dimictic lakes: chrysophyte periodicity
in, 32-5

dinoflagellates, 134-74; biogeographic
distribution of, 141; bloom formation
in, 139-42; cell division in, 148, 153,
162; cell organization of, 135;
chlorophyll content of, 157;
competitive interaction of with
nannoplankton, 153-6, see also

Cyanophyta or Cyanophyceae, see competition; as food source for
cyanobacteria zooplankton, 152; growth rates of,

cyclopoids, see copepods, zooplankton 148-50, 395; horizontal patchiness of,

cysts: of chrysophytes, see statospores; of 140-2, morphological diversity of, 135;
cryptomonads, 107, 114, 121; of nutrition of, 155-6; nutrient
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physiology of, 153-6; parasitism of,
152-3; photosynthetic efficiency of,
156-7, 399-400; physiological
tolerances of, 144-8; population
dynamics of, 139-42; reproduction and
resting stages in, 137, 156-65, 411;
seasonal periodicity of, 139-40, 257,
sensitivity of to hydraulic mixing, 139-
40; size and shape variability of, 136~
7, 162; survival strategies of, 165-7;
vertical migration of, 135-9, 408-9,
416-17

Dinophyceae, see dinoflagellates

dormancy, see akinetes, cysts,
statospores, Zygospores

Droop model, of nutrient limited growth,
231, 325, 334, 339, 389, 402

dynamics, see population dynamics,
reproductive dynamics

dystrophic lakes, 32

EDTA, 55, 60

encystment, of phytoplankton, see
akinetes, cysts, statospores, Zygospores

endosymbiosis, 106-7, 120-1, 277, 332

environmental variability: effect on
competition among phytoplankton, 66,
236-8, 352-3; effect on growth rates,
236-17, 271, 272, 276, 390, 405-7; effect
on species diversity, 358; physiological
adaptations to, 353-7; see also
turbulence

euphotic depth, 389; relative to mixed
depth, 399, 416, 417

eutrophic lakes: definition of, 30; species
characteristic of, 417-18, see also
biogeographic distribution of
phytoplankton; species successional
sequences in, 28, 184-6, 421-6

eutrophication: response of chrysophyte
biomass to, 25

excretion, 330-1; of chelators by
phytoplankton, 16, 295; of nutrients by
zooplankton, 2, 353, 375-7, 378-84; of
organic carbon by phytoplankton, 16,
291-3, 295; of toxins, 297-9

exponential growth rates, 398; calculation
of, 62, 231-2, 324-7; of Chlorophyta
species, 65-6, 208-9; of chrysophytes,
62-4; of cyanobacteria, 65-6, of
diatoms, 656, 232; of dinoflagellates,
148-50

extracellular products: as allelopathic
substances, 215; as chelators, 16, 293,
330; as enzymes facilitating nutrient
uptake, 16, 133, 330-1; and
flocculation of diatom cells, 244; as

organic carbon sources for bacteria,
151, 291-3; as toxins, 16, 297-9

filamentous green algae (see also
Chlorophyta), 214; survival strategies
of, 219

filter feeding in zooplankton: anatomical
adaptations for, 2, 377, efficiency of,
382-4; as factor in phytoplankton
seasonal periodicity, 68-9, 118-19,
410; particle size selection by, 67-8,
204, 216, 372-3, 408-10; rates of, 249;
see also cladocerans, grazing,
zooplankton

filtering rates, of zooplankton, see filter
feeding

fish, 2, 67, 152, 302

flagella, 135, 154, 155

flotation, of phytoplankton, see bouyancy
regulation, density

foodwebs, 1-2, 121

form resistance, of phytoplankton, 238-
9; see also cell shape, shape of
phytoplankton

fulvic acids: and chelation of natural
waters, 61; as related to cyanobacterial
abundances, 271-2

functional morphology, of
phytoplankton, 388-426

fungi: parasitic on phytoplankton, see
chytrids

germination, of resting stages, see
akinetes, cysts, statospores, Zygospores

grazing, of zooplankton on
phytoplankton: efficiency of, 382-4; as
factor in seasonal periodicity of
phytoplankton, 68-9, 111, 21617,
416; loss rates of phytoplankton
resulting from, 249, 299-300;
mechanisms of, 2, 300-1, 377,
modeling the impact of, 378-82; and
nutrient recycling, 2, 68, 186, 301;
resistance of algae to, 68-9, 152, 154,
204,213, 214, 216, 298-9, 378, 394

green algae, see Chlorophyta

growth, of phytoplankton, 316-17, 389,
407; Grime’s adaptive strategies for,
389, 390~1, 425; Healey ratio for, 62,
64; kinetics of, 62, 231-2; limitation
of, see grazing, nutrients, turbulence;
mathematical models describing, 248-
52, 324-9, 334-5, 400-2; see also
competition, growth rates

growth rates, of phytoplankton, 62-5,
148-50, 205, 208-9, 212-13;
calculation of, 62, 231-2, 233, 324-7,
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growth rates, of phytoplankton (Cont.)
373-4; as part of survival strategy, 64—
7, 153, 156, 217-19, 337-9, 402-3; in
relation to cell size, 64, 338, 394, 395;
in relation to light, 46-7, 114-17, 208,
403-7, 410; in relation to dynamics of
resting stage production, 75-9, 412; in
relation to temperature, 42-5, 11417,
149, 403-7; in response to
environmental variability, 66, 117,
118, 149, 204, 236-7, 271, 272, 276,
390, 405-7; in response to
zooplankton-regenerated nutrients,
353, 378-82; see also competition,
exponential growth rates

growth strategies, of phytoplankton, 36,
153-5, 165-7, 214-15, 217-19, 227,
228, 304, 316-17, 370, 380-82; see also
functional morphology of
phytoplankton, survival strategies of
phytoplankton

habitats, see biogeographic distribution
of phytoplankton

herbivores, see zooplankton

herbivory, see filter feeding, grazing,
zooplankton

heterocysts, of cyanobacteria, 287-9;
bacteria associated with, 291-3

heterotrophy, 16, 113, 216, 278-80

horizontal patchiness, of phytoplankton,
142-4, 190-4

humic acids: and chelation of natural
waters, 61; and abundances of
cyanobacteria, 271-2

hypnozygotes, 73, 162

indicator species, of phytoplankton, 18

inocula, of phytoplankton species, 252,
410; sources of, 162, 177-81, 206, 211,
303; see also resting stages

iron: as growth limiting nutrient, 55-8,
60-1; and siderophores, 60-1, 280,
330

irradiance, see light

K-selection, see r- and K-selection

lake acidification: indicator species of,
11, 117; phytoplankton species shifts
in response to, 50, 117

life history strategies, of phytoplankton,
3-4 (see also survival strategies of
phytoplankton)

light: cell size dependence of utilization
of, 394, 400; cycles and phased cell
division, 115, 148, 249; and
germination of resting stages, 83, 162,

Index

247; morphological and physiological
adaptations to low or high levels of,
46-7, 271, 399-400, 410; as a regulator
of phytoplankton periodicity, 47, 208,
254-6, 388-9, 398, 417, 418-20, 421-
2; requirements of phytoplankton for,
46-7, 111, 114-17, 146, 208, 254-6,
376, 394, 405-7

light harvesting strategies, of
phytoplankton, 398-400

light saturation: of growth rate, 46; of
photosynthesis, 400, 405

light/temperature interactions in
phytoplankton growth, 46-7, 115-16,
403-7

limiting nutrients, see nutrient limitation

loss processes, 1, 41, 151-3, 205, 231,
407, see also loss rates

loss rates: resulting from encystment, 79~
80, 152, 246-7, resulting from grazing,
119, 152, 249, 372-3, 380-2; resulting
from nutrient limitation, 231, resulting
from parasitism, 152-3, 213, 250-1;
resulting from physiological death,
151-2, 166, 250, 296; resulting from
sinking, 166, 203-4, 205-8, 240-2,
249-50, 415, 416; resulting from
washing out, 251; incorporated into
mathematical models of net growth,
248-52, 373-4

luxury storage coeflicient for nutrients,
61, 329

luxury uptake of nutrients, 329, 356,
402

magnesium: as biogeographic factor for
phytoplankton, 52; see also cationic
ratios

mesotrophic lakes: definition of, 30;
species successonal sequences in, 28,
184-6, 421-6

metalimnetic populations, 14, 15, 35-6,
111, 183, 184, 263, 274-6

Michaelis-Menten kinetics: applied to
nutrient uptake, 317-19, 334; see also
nutrient uptake

micro-green algae, 194-200 (see also
Chlorophyta); survival strategies of,
214-15, 217-18

micrometals: effects on cell morphology
of limitation by, 139; growth limitation
by, 60-1; in relation to chelating
agents, 295, see also iron; requirements
of phytoplankton for, 15

mineral nutrition, see nutrition

mixed depth: and epilimnetic recycling of
silicon, 244-6; as factor in
phytoplankton seasonal periodicity, 2,
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36, 203, 206~8, 242, 247, 254-5; and
photosynthetic efficiency, 399; in
relation to sinking losses, 239, 408

mixing cycles, of lakes, see dimictic
lakes, monomictic lakes, thermal
stratification

MLD (maximum linear dimension) of
algal cells, 395-7, 398; see also shape
of phytoplankton, size of
phytoplankton

mixotrophy, 1, 16-18, 114

Monod growth model, 62, 231-3, 325-7,
334-5, 339, 389, 400-2

monomictic lakes: chrysophyte
periodicity in, 30-2

monovalent/divalent cation ratio, see
cationic ratios

morphological diversity of
phytoplankton: as it affects
biogeographic distribution, 11, 412-21;
as it affects nutrient uptake and growth
rates, 331-2, 402-3; as it affects
seasonal periodicity, 11, 215-16, 337-
8, 395-8; of Chlorophyta, 176-7; of
chrysophytes, 11-13; of cryptomonads,
107-8; of cyanobacteria, 262-4; of
dinoflagellates, 135

motility: as adaptation for sequestering
light and nutrients, 115, 135-9, 338,
394, 402; see also, flagella, vertical
migration of phytoplankton

mugcilage: role in colony formation, 395;
role in herbivore avoidance, 410

Myxophyta, see cyanobacteria

nannoplankton: definitions of, 30, 177;
growth rates of, 153, 157

netplankton: definitions of| 30, 177,
growth rates of, 153, 157

niche width, 41

nitrate: growth limited by, 201-2;
metabolism of, 16, 156; uptake kinetics
of, 319-20

nitrogen: fixation of by cyanobacteria,
263, 279, 280, 287-91, 293, 411,
growth limitation by, 55, 201-2, 324;
interaction with phosphorus of, 54-9,
342, 348-9; uptake kinetics of, 156,
319-20, 321; utilization of in algal
metabolism, 16, 113, 286, 329-30

nitrogen fixation, by cyanobacteria, see
cyanobacteria, nitrogen

nitrogen to phosphorus ratio in
phytoplankton growth, 1, 55-9, 342,
348-9

nutrient assimilation, 321-4, 400-3;
relationship of to growth, 324-9, in
heterogeneous environments, 354

nutrient availability, see nutrient loading

nutrient competition, see competition

nutrient limitation: and cell quotas, 324-
9; hierarchy of adaptations to, 332-4;
as related to diatom sinking losses,
242, 408; and induction of resting
stages, 75, 77, 114, 162, 202, 247, 303,
332, 411; as factor regulating
phytoplankton seasonal periodicity,
151, 390, see also nitrogen,
phosphorus; effects of growth on, 54~
61, 230-8, 324-5, 334-5, 389, 400,
410-11, 418

nutrient loading: as biogeographic factor
for phytoplankton, 22-7, 54, 151, 196,
271, 415, 417, 418,; as factor in
phytoplankton seasonal periodicity,
30-5, 215, 418, 421-5; relationship of
to phytoplankton biomass, 26-7

nutrient partitioning, along resource
continuum, 335-9, 352

nutrient physiology: of chrysophytes, 62—
6; of cryptomonads, 115-16, 121-2; of
diatoms, 63-6, of dinoflagellates, 154—
5; of Volvocales, 63-6

nutrient quotas, see cell nutrient quotas

nutrient recycling, see nutrient
regeneration

nutrient regeneration: by bacteria, 295;
by zooplankton, 2, 68, 119, 186, 375-7,
378, 382-4

nutrient resource ratios, 340-9; effects of
on intespecific competition, 1, 55-9,
233-8, 245, 286, 342-8

nutrient sequestering strategies, 647,
233, 319-21, 328, 332-4, 392, 402, 403

nutrient storage, 394; of phosphorus, 62—
4, 154-5, 283, 285, 328; of silicon by
diatoms, 232-3; see also cell nutrient
quota

nutrient transport, see nutrient uptake

nutrient uptake, 317-24, 378, 394, 400-3;
Healey ratio for, 62, 319; kinetics of,
231-2, 302, 317-21; in patchy
environments, 353; of phosphorus, 62—
4, 116, 155-6, 319, 321, 403; selective
and nonselective processes of, 329-30

nutrition: of chrysophytes, 15-18; of
cryptomonads, 113-14, 120-1, 122; of
cyanobacteria, 278-97; see also
auxotrophy, carbon, heterotrophy,
phagotrophy

oligotrophic lakes: definitions of, 30;
species successional sequences in, 28,
184-6, 421-5; species characteristic of,
417-18, see also biogeographic
distribution of phytoplankton
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opportunistic: growth of phytoplankton,
37, 110, 112, 198-200, 304, 391, 394;
nutritional strategies, 86, 398;
reproductive strategies, 87

orthophosphate, see phosphorus

paleolimnology, 11, 20, 25

palmelloid stages, 12, 107, 121

paradox of the plankton, 338, 358, 421

parasitism, 41, 119-20, 152-3, 213, 250~
1, 407; relationship of to thermal
stratification, 217

patchiness, see environmental variability,
horizontal patchiness of
phytoplankton, vertical distribution of
phytoplankton

periodicity, see seasonal periodicity of
phytoplankton, seasonal periodicity of
zooplankton

pH: as biogeographic factor for
phytoplankton, 20-3; physiological
tolerances of phytoplankton for, 47-50,
111-12, 117-18, 122, 147, 211, 272

phagotrophy, 16-18, 36, 114, 120-1

phased cell division, 115, 148, 249

phosphatases, 16, 113, 330-1

phosphorus: as biogeographic factor for
phytoplankton, 22-5, 26~7, 54, 151,
417, cell storage of, see nutrient
storage; competition for, 64-7, 113,
151, 233-8; growth limitation by, 55—
9, 64-5, 116, 283, 324; as indicator of
eutrophication, 22-3; interactions of
with nitrogen in limiting growth, 54-9,
286, 342, 348-9; relationship of to
phytoplankton biomass, 26-7, 334;
selective interactions of with silicon,
233-8; as toxic factor for chrysophytes,
53; uptake of, 62-3, 155, 283, 319, 321,
403; see also nutrient physiology

photosynthetic efficiency, 156, 302, 399-
400

photosynthetic rates, 146, 156, 388, 398;
effect of silicon limitation on for
diatoms, 230

phototaxis, 14, 15, 135

physiological adaptation strategies, 64-7,
398-407; see also nutrient sequestering
strategies, growth strategies of
phytoplankton

physiological death, of phytoplankton,
151-2; and decomposition of cells,
151, 296; causes of, 149; rates of loss
due to, 152, 250

physiological responses: to small scale
environmental variability, 2367, 353-7

physiological tolerance limits; of C-, S-,
R-strategist phytoplankton species,

414-21; of chrysophytes, 42-54, 86; of
cryptomonads, 109-10, 111-12, 114~
18, 121-2; of cyanobacteria, 264-72,
296; of diatoms, 252-6; of
dinoflagellates, 144-8

picoplankton: green algae, 194-200 (see
also micro-green algae); cyanobacteria,
262-3

planozygotes, 73, 162

polar lakes, see arctic lakes

population dynamics, 422; balanced
versus unbalanced growth dynamics,
36-7, 394; in relation to lake
productivity, 28-35; 198; opportunistic
growth patterns, 37, 110, 112, 198-200,
394; see also listings under various
algal groups

potassium: as biogeographic factor for
phytoplankton, 15-16, 53-4; see also
cationic ratios

primary production: levels of as
biogeographic factor for
phytoplankton, 19-23; rates of as
biogeographic factor for zooplankton,
67, rates of by picoplankton, 200, 262-
3; rates of used to define lake trophy,
30

primary productivity, see primary
production

protozoan grazers, 371, 375

Pyrrophyta, see dinoflagellates

Qo values: for growth, 42, 405; for
photosynthesis and respiration, 405
quotas, see cell nutrient quotas, nutriens

storage

r- and K-selection, 110, 333-4, 337-8,
356, 392

R-strategist phytoplankton, 391-2, 393,
400, 403, 407, 408, 412-26

raptorial feeding, by copepods, 249

recruitment, of phytoplankton, 410-12;
see also akinetes, cysts, reproductive
strategies of phytoplankton,
statospores, zygospores

relative niche width, 41

reproduction, of phytoplankton, see
reproductive strategies of
phytoplankton, sexual reproduction of
phytoplankton

reproduction, of zooplankton, 370-1

reproductive dynamics, 75-81, 165, 246-7

reproductive rate, see growth rates of
phytoplankton

reproductive strategies, of
phytoplankton, 81, 85, 135, 166-7,
302-4, 332, 356, 410-12

© Cambridge University Press

www.cambridge.org



http://www.cambridge.org/0521429102
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-0-521-42910-8 - Growth and Reproductive Strategies of Freshwater Phytoplankton

Edited by Craig D. Sandgren

Index

More information

Index 441

resource competition, see competition

resource-based competition theory, 61,
233-8

respiration rates, 405; effect of cell size
and shape on, 354, 394

resting stages: of chrysophytes, 73-85,
411; of cryptomonads, 107,-114; of
cyanobacteria, 264, 297, 302-4, 411; of
diatoms, 247, 411, of dinoflagellates,
135, 156-64, 411; of Volvocales, 202;
see also akinetes, cysts, statospores,
Zygospores

retention time, 187, 194

reversions, in phytoplankton periodicity,
34, 255

rotifers, 370; feeding mechanism of 300;
reproduction of, 370-1; size selective
feeding of, 67, 118-19, 152, 300

S-strategist phytoplankton, 391-2, 393,
400, 403, 407, 408, 410, 412-26

salinity, phytoplankton tolerances of,
118, 147; as factor regulating
cyanobacteria seasonal periodicity, 271

seasonal periodicity, of phytoplankton,
390, 416-17, 421-5; biomass trends
produced by, 28, 32, 33, 34;
classification of species sequences for,
28, 184-6, 394; mechanisms forcing,
1-2, 337-9, 421-6; in relation to
mixing cycles, see thermal
stratification, turbulence; in relation to
algal morphology, 1-2, 11, 30, 36, 215-
16, 338, 394, 412-26; of Chlorophyta,
181-8, 201-2; of chrysophytes, 28-36;
of cryptomonads, 110-12; of
cyanobacteria, 276, 286; of diatoms,
228, 247; of dinoflagellates, 139-40,
166-7

seasonal periodicity, of zooplankton, 28,
371-2

sedimentation of algae, see loss
processes, loss rates

self-shading, of phytoplankton, 154, 208

sexual reproduction, of phytoplankton,
73-81, 107, 159-64, 202, 246-7, 411

shape, of phytoplankton, 395-8; effect of
on form resistance, 238; effect of on
grazing losses, 11, 370, 394; effect of on
light absorption, 399-400, 405; effect
of on nutrient uptake, 331-2, 402;
effect of on seasonal periodicity, 11,
412-26; effect of on sinking rates, 407~
8; see also surface area/volume ratio

siderophores, 60, 281, 293, 330

silica, see silicon

silicon: chemical forms and

concentrations of in natural waters,
228-9; in metabolism of diatoms, 233-
8; effect of on diatom cell density, 238-
9, as limiting nutrient for diatoms,
230-1, 233-8; recycling of in natural
waters, 244-6

sinking losses, of phytoplankton, 203,
239; effect of cell morphology on 154,
238-9, 407-8; effect of growth rate on,
241; effect of mucilage on, 218, 219;
effect of physiological condition on,
241, 242-4, 410, effect of silicon
content of diatoms cells on, 238; field
determinations of, 240-2, 408;
theoretical calculations of, 238-9, 240,
249-5

size, of phytoplankton, 2, 11-13, 136,
177, 395-8; changes of in response to
light and temperature, 116, 399; effects
of on cell nutrition and reproduction,
136-7, 162, 394; effects of on losses to
herbivory, 67-8, 118-19, 122, 152,
154, 204-5, 245, 301-2, 370, 373, 394,
410; effects of on photosynthetic
efficiency, 399, 400; effects of on
sinking rate, 238, 243, 394, 407-8

sodium: as biogeographic factor for
phytoplankton, 53

solar radiation, see light

spatial distribution, of phytoplankton,
see biogeographic distribution of
phytoplankton, environmental
variability, horizontal patchiness,
vertical distribution of phytoplankton

statospores (of chrysophytes), 73-85, 411

stratification, see thermal stratification

succession, see seasonal periodicity of
phytoplankton

surface area/volume ratio, 136, 198, 302,
395-7, 398; effects of mucilage on, 395;
relationship of to growth and nutrient
uptake rates, 198, 331-2, 338, 354,
376, 402

survival strategies of phytoplankton, 2-4,
9, 332-4, 353-7, 358, 388, 390-5, 410~
2, 415; evolutionary effect of
zooplankton grazing on, 369-85; of
Chlorophyta, 214-19; of chrysophytes,
85-8; of cryptomonads, 121-3; of
cyanobacteria, 304; of diatoms, 246-8;
of dinoflagellates, 153-4; see also
growth strategies of phytoplankton,
nutrient sequestering strategies,
reproductive strategies of
phytoplankton

survivorship, of resting stages, see
akinetes, cysts, statospores,
Zygospores
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symbiosis, see bacteria, endosymbiosis
synchronized cell divsion, see phased cell
division

temperature: as biogeographic factor for
phytoplankton, 19-23, 415-16; effects
of on germination and formation of
resting stages, 77-9, 83, 162, 165; as
growth limiting factor, 42-5, 109-10,
116-17, 147-8; interactions of with
light on phytoplankton growth rates,
46-7, 115-16, 394, 403-7, 418-21; and
phytoplankton cell size, 116, 137-9; as
regulator of phytoplankton seasonal
periodicity, 36, 47, 112, 115-16, 147-
8, 271, 398, 403-5, 418-26

temporal distribution, of phytoplankton,
see seasonal periodicity of
phytoplankton

thermal stratification: relationship of to
phytoplankton seasonal periodicity,
30-5, 36, 110-11, 139-40, 166, 188,
200-1, 203, 205-8, 273-6, 410, 416,
421-4

thermal tolerances, of phytoplankton, see
physiological tolerance limits,
temperature

toxins, of phytoplankton, 16, 297

trace elements, see micrometals

transparency: as biogeographic factor for
phytoplankton, 19, 22, 111, 209, 254—
6,415,417, 418-21

trophic cascade, 2, 167

trophic interactions, of phytoplankton,
1-2; see also grazing, loss processes,
zooplankton

tropical lakes: phytoplankton
composition of and seasonal
periodicity in, 20, 30, 108, 186-7, 423-
4

turbulence: effects on phytoplankton
growth and nutrient uptake of, 149,
204, 205-7, 389, 407-8, 410, 418-21;
incorporation of into phytoplankton
growth strategies, 390-2, 415; effects of
on phytoplankton seasonal periodicity,
36, 111, 139-40, 142-4, 148, 166, 200,
203, 205-8, 211, 271, 272-8, 390, 398,
417, 418-21; effects of on vertical
migration of phytoplankton, 14-15,
142-4, 190

uptake, see carbon, nitrogen, nutrient
uptake, phosphorus

urea, utilization of by phytoplankton, 16,
113, 156, 329-30

vertical distribution, of phytoplankton,
35-6, 111, 142-4, 154, 186, 188-9,
200, 263; see also metalimnetic
populations

vertical migration, of phytoplankton, 14~
15, 111, 115, 135, 142-4, 190, 203,
274, 285, 408, 416-17

Volvocales (see also Chlorophyta), 200-
5; phosphorus growth and uptake
kinetics of, 65-6; sexual reproduction
of, 181, 411; survival strategies of, 181,
218; vertical distribution of 189-90,
200-1; vertical migration of, 190, 203

water blooms, see blooms

water color: as biogeographic factor for
phytoplankton, 18, 19-23; as factor in
phytoplankton seasonal periodicity, 36,
111; see also transparency

wind: effects on horizontal distribution of
phytoplankton, 142, 190-4; see also
turbulence

zooplankton: competitive interactions of,
67; and evolution of phytoplankton
morphology and physiology, 11, 120,
301-2, 369-85; growth rates of, 371,
376; measurement of grazing rates by,
372-5; life histories of, 370-1; and
phytoplankton seasonal periodicity, 73,
122, 152, 376, 408-10; as regenerators
of nutrients, 2, 68, 186, 353, 375-7,
378-4; seasonal periodicity of, 28,
371-2; selective feeding of, 2, 67-8,
118-19, 122, 152, 154, 204, 213, 214,
216, 298-301, 372, 373, 394, 408-10;
see also cladocerans, copepods, filter
feeding, grazing, rotifers

zooplankton biomass: as related to
phytoplankton biomass, 67, 69

zygospores: of Chlorophyta, 181, 202,
214, 411; of chrysophytes, 73-4, see
also statospores; of dinoflagellates,
159-62

Zygotic cysts, see Zygospores
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