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Abbott, Barbara, 181n23
abstract objects

and evolution, 9–10
kinds as, 9–10, 176n1
as ontologically suspect, 176n1
as rigidly designated kinds, 38

accumulation of knowledge. See language
change: and progress in knowledge
accumulation

accuracy, 133–4. See also progress, scientific
Allis, Jim, 193n20
Alston, William, 196n7
analyticity, 3–4, 150, 160–73. See also

meaning change–theory change
distinction

Andersson, L., 56, 86
Apatosaurus. See Brontosaurus
a posteriori necessity, 33–4, 37–8, 110, 172
apriority, 164–5, 197n14, 198n17
Armstrong, D. M., 14
artificial kinds

and rigidity, 38–42
See also color-restricted kinds; natural

kinds: as natural
Aune, Bruce, xi, 181n24
Aves. See birds
Ayer, A. J., 197n14, 198n19

Bacon, Francis, 193n22
Baker, Lynne Rudder, xi
Barnett, David, 45
Bates, Henry Walter, 44
Bealer, George, 198n19
bears, 31–2, 83–5
Beatty, John, 192n13, 196n9
Beckner, Morton, 140, 194n26
Bernard, Claude, 138–9, 141, 194n28
Berzelius, J., 194n27
Beurton, Peter, 186n12
Bhushan, Nalini, 178n11

Bicheno, J. E., 124–5
biological species concept (BSC). See

essences: and kind membership; species,
biological: discovering essences of

Bird, Alexander, 178n12, 192n17, 195n31
birds

as dinosaurs, 66–7, 87–90, 154
See also discovery of necessity: spurious;

essences: of species, higher taxa, and
clades

Boër, Steven, 94, 107, 182n5
Boghossian, Paul A., 196n1, 197n12,

198nn17,19
Bolton, Cynthia J., 45, 182n4
Bonnet, Charles, 126
Borjesson, Gary, 17
Bowler, Peter J., 179n18
Boyd, Richard, 25, 196n6
Brandon, R., 86, 186n16
Bricker, Phil, xii, 178n12
Broad, C. D., 139–40
Brontosaurus

baptism of, 37, 166, 182n4
possible synonym for, 165–8
See also birds; identity statements:

containing names
Brower, Andrew, 179n13
Brown, James R., 188n2
Brummitt, Richard, 77
Buffon, G., 192n14
Burge, Tyler, 183n11
Bynum, W. F., 136–7

causal-descriptive theory of reference,
175n6

causal theory of reference
achievements of, 3–4, 7, 120, 172–3
affirmed, 4–7
connection to necessity and analyticity, 3–4,

150, 160, 164–73, 197n15
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causal theory of reference (cont.)
distinguished from rigidity thesis, 42–3
formality of baptisms, 198–9n22
and linguistic instability, 3, 112–20, 146,

172
pure version of, 190n1

Chambers, Robert, 130, 193n18
charcoal, 101
chemical kinds, 92–111
chemical structure. See microstructure
Chinese speakers. See jade
Chi Yün, 189n5
Churchland, Paul, 23–4, 179n17, 189n8
circular reasoning, 126, 194n23
clades

ancestral group or stem of, 11–12
essential properties of, 11–13 (see also

essences; identity statements: theoretical)
and grades, 79–80
See also cladism; discovery

cladism
and essentialism, 11–13, 43–5, 51–6, 61–2
See also clades; discovery of necessity:

spurious; taxonomy
cluster-of-descriptions theory of reference,

116, 120, 194n23
Cocchiarella, N., 53
cold change, 158–9
Coleman, William, 138
Collier, John, 179n17
Collins, H. M., 140
color-restricted kinds, 102
communication across revolutionary divide.

See language change: and communication
conceptual change. See analyticity; discovery

of necessity; incommensurability;
language change; meaning change–theory
change distinction; theory change;
theorymeaning change; vagueness

context
and vagueness, 90, 187n27
and “naturalness,” 23–7, 30–1

Cook, Monte, 182n5
correction of past speakers’ use of kind terms,

66–9
Cracraft, Joel, 72, 74
creationism. See Darwinian revolution

Daly, Chris, 20
Darwin, Charles, 20–1, 24, 64–6, 76, 86, 115,

120–9, 131–3, 135–6, 144–5, 148, 155,
157–8, 161, 163, 169, 179nn15,18,
184n2, 192nn12,13, 193n17, 194n22,
196n9

Darwinian revolution, 121–35
Darwin-species, 131–3, 135
defining properties. See essences

definition. See truth: by definition
Dell’Olio, Andrew, 193n20
Dennett, Daniel, 175n3, 187n26
De Queiroz, Kevin, 11, 13, 29, 52, 76, 85,

177n5, 179n18, 184n2, 185n10
description theory of reference

and linguistic instability, 113–17, 120 (see
also cluster-of-descriptions theory of
reference)

rejected, 4–7 (see also externalism and
internalism)

De Sousa, Ronald, 183n10
Deuterium Earth, 104–8
Devitt, Michael, 175n6, 191n7, 198n17
diamond, 94, 101
dinosaurs. See birds; Brontosaurus;

Tyrannosaurus rex
Dirac, P. A. M., 14
discovery of necessity, 168–9

genuine, 37–8, 43–5, 110–11, 175n2
spurious, 1–4, 43–5, 48–9, 63–111 passim,

175n2
See also a posteriori necessity

division of linguistic labor, 18, 32, 197n10.
See also vernacular terms

D2O. See Deuterium Earth
Dobzhansky, Theodosius, 74, 86
Doepke, F., 53
Donnellan, Keith, 94, 182n5, 183n5, 190n9
Donoghue, Michael, 76, 86, 178n13, 186n16
Douven, Igor, 143, 191n8
Driesch, Hans, 136–9
Dupré, John, 16, 27–31, 75, 87–8, 181nn25,27
dwater. See Deuterium Earth

echidna. See monotremes
ecological species concept (ESC). See

essences: and kind membership; species,
biological: discovering essences of

Ellis, Brian, 179n19
emergence, 139
Emmeche, Claus, 139
Ereshefsky, Marc, 5, 9, 75, 179n16
error

Kuhn on, 115, 122
See also correction; unrevisability

essences
and genetic structure (see microstructural

essences)
and kind membership, 33, 50–62
nominal and real, 49–50
of species, higher taxa, and clades, 11–13,

33, 43–50, 61–2, 64–5, 120
See also discovery of necessity; identity

statements: theoretical
Euclid, 153, 196nn2,4
evolutionary taxonomy. See taxonomy
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evolutionism. See Darwinian revolution
Explanations, by R. Chambers, 130
externalism and internalism, 42–3, 49–50,

175n4

fallibility. See unrevisability
Fawcett, Henry, 125–7
Feldman, Fred, xi
Feyerabend, Paul, 112, 114–17, 143–4,

191nn4,5,6,7, 194n23, 195n31
Field, Hartry, 196n6
final science, 107–8
Fine, Arthur, 191n7, 195n33, 196n6
fish

and whales, 1–2, 63–5, 68–9, 175n2
whether a natural group, 79–80,

185n10
fixing the reference, 6, 175n5, 184n14
Frege, Gottlob, 171, 198n17
Friedman, Michael, 198n19
frog skin, 142

Galen, 135, 147
Galvani, Luigi, 195n29
Gampel, Eric H., 183n10
garlic, 27, 29–30
Gauss, Carl Friedrich, 151
Gauthier, Jacques, 179n18, 185n10
genetic structure. See microstructural essences
geometry. See triangles
Ghiselin, Michael, 9–14, 48–9, 58, 176n3,

177n6, 178n10, 179n18
Giaquinto, M., 196n3
Gibson, Roger, 196n1
Glass, Bentley, 126, 192n14
gold, 95, 100
Goldsmith, Oliver, 69
Goodman, Nelson, 25
Gould, Stephen J., 68, 182n4
grades, 79–82
Gregory, Frederick, 138
Griffiths, P. E., 64, 179n14
grue, 25–6
guinea pigs, 63, 66–8, 87–91 passim
Gump, Richard, 95–6, 99, 188nn1,2,

189n5

Hacking, Ian, 179n16, 181n27
Hansford, S. Howard, 96, 98, 188nn1,2,3,

189n5
Hanson, N. R., 195n33
Harman, Gilbert, 151, 196n3, 197n12
Harvey, William, 136, 147
heavy water, 107
Hempel, C., 179n16
Hennig, Willi, 12, 21, 53–4, 56, 77, 85, 177n5,

184n15

Hey, Jody, 16, 75, 86, 186n16
higher taxa

competing schools on, 76–85
distinguished from species, 175n1
and essentialism, 51–2 (see also essences:

of species, higher taxa, and clades)
as historically connected, 10–12
as individuals, 9–17
as kinds, 9–17
See also taxa, biological; discovery of

necessity
history

historical essences (see essences: of species,
higher taxa, and clades)

rewriting of, 136–7, 141–2
H2O. See water
Hopkins-species, 131–3, 135
Hopkins, William, 124–8, 132, 145, 148, 155,

193n18
hot drink, 158–9
Hull, David, xii, 9–10, 13–14, 20, 74, 80, 122,

176n3, 177n4, 178nn10,13

identity statements
and analyticity, 150 (see also causal theory

of reference: connection to necessity and
analyticity)

containing names, 36–43, 45, 187n28
necessity guaranteed by rigidity, 33–50,

160, 165–8
theoretical, 36–7, 43–50, 92–111 passim,

187–8n28
See also discovery of necessity

immaterial substances, 137, 194n27. See also
vitalism

incommensurability, 2–3, 112–49 passim, 172
linguistic, 113–14, 142–6
and theory comparison, 115, 143–4
types of, 113
See also language change

indeterminacy, 131, 157, 193n20
qua problem and, 7
See also vagueness

individuals. See natural kinds: and individuals
infallibility. See unrevisability
instability, linguistic. See language change
internalism. See externalism
isotopes, 107–10

Jacob, François, 136
jade, 94–100
Johnson, L. A. S., 86

Keefe, Rosanna, 193n19, 196nn7,8
Khalidi, Muhammad Ali, 195n30
kinds. See abstract objects; artificial kinds;

natural kinds
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Kitcher, Philip, 55, 59–61, 75, 116, 135, 140,
162, 176nn1,3, 178nn10,12, 180n19,
184n15, 191n11, 192n17, 196n6

Køppe, Simo, 139
Kornblith, Hilary, 64, 165, 191n8
Kripke, Saul, 4, 13, 25–6, 33–7, 40, 42–3,

45–9, 54, 57, 62–5, 70, 91, 93, 95, 97–8,
100, 102–3, 110, 112, 119, 150, 164–5,
168–70, 175n5, 176n4, 177nn4,6,
180n23, 182nn1,3, 183n11, 187n28,
188n28, 193n18, 198nn18,20,22, 199n22

Kuhn, Thomas S., 91, 112–16, 121–2, 126,
128–9, 134, 136–7, 140–6, 190n2,
191nn4,5,6,7,11, 192nn15,17,
193nn17,18, 194nn23,24,25, 195nn31,34

Lamarck, J., 124, 127, 148
Lange, Marc, 14
language change

absence of (see discovery; theory change:
without language change)

and communication, 114, 122, 128, 133–4
and forced disagreement (see circularity)
and incommensurability, 2–3, 112–49

passim
and progress in knowledge accumulation,

114, 128–35 (see also progress, scientific)
in reference and thus meaning, 2–3, 64–70,

82–3, 90–1, 93, 96–102, 109–10, 112–42
passim, 146–9, 157–9 (see also discovery
of necessity)

theories of reference committed to (see
causal theory of reference: and linguistic
instability; cluster-of-descriptions theory
of reference; description theory of
reference: and linguistic instability)

with theory change (see theory change)
without theory change, 147–8, 158–9 (see

also meaning change–theory change
distinction)

LaPorte, J., 75, 175n4, 183n8
Laurence, Stephen, 198nn17,19, 199n23
laws, 13–14, 178n12
Leeuwenhoek, Antoine van, 135
Leplin, Jarrett, 191n8
Levine, Alex, 183n10
Lewis, David, 23, 181n23
Li, Chenyang, 190n9
Liebig, Justus, 138, 141, 194n28, 195n29
light water, 107
lilies, 27–8, 30–1
Linnaeus, C., 192n14
Lipman, Timothy O., 138, 141
Lipton, Peter, 195n31
Locke, John, 49–50, 184n13
logical truth. See truth: logical
Logue, James, 194n24

Lovejoy, Arthur O., 192n14
Lowe, E. J., 177n8, 198n19
Lycan, William G., 4, 196n1, 197n14, 198n19

Macbeth, Danielle, 39–40, 183n6
Mackie, J. L., 190n9
Maddy, Penelope, 63
mammals. See essences; fish; identity

statements: theoretical; monotremes
Margalit, Avishai, 94
Margolis, Eric, 198nn17,19, 199n23
Marsh, O. C., 37, 165–7
Martin, Graham, 72, 74, 186nn14,15
Matthen, Mohan, 184n2
Maynard Smith, John, 75
Mayr, Ernst, 17, 21, 56, 72, 74, 77, 80, 86,

137–41, 179nn14,15, 186n12,
194nn26,27

McGrew, Tim, 191n5
meaning. See analyticity; discovery of

necessity; externalism; language change;
meaning change–theory change
distinction; multiple uses of terms;
synonymy

meaning change–theory change distinction,
91, 111, 147–9, 150–2, 154–5, 158–60,
163–4, 168–72

mechanism, 136–41 passim
Medawar, P. B. and J. S., 137, 139, 194n26
Meier, Rudolf, 53
Mellor, D. H., 93
microstructural essences

and biological kinds, 11, 64–5, 119–20,
176n4

and chemical kinds, 92–110 passim
as real essences, 49–50
See also essences

Mill, J. S., 179n16, 183n5
Miller, Alexander, 196n1
Miller, Richard B., 190n1
mineral names, 94. See also diamond; gold;

jade; ruby
miracles and special creation, 126–7
Mishler, B., 86, 186n16
Mondadori, Fabrizio, 183n5
monotremes, 114, 116–19
Morgan, C. Lloyd, 139
multiple uses of terms, 89–90

names. See identity statements: containing
names

natural kinds
as abstract objects (see abstract objects)
as having explanatory value, 19–23
and individuals, 9–17
as kinds, 9–17
nature of, 8–32
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as natural, 17–32, 189n7 (see also taxa,
biological: naturalness of; vernacular
terms: as natural-kind terms)

and properties, 15–16
See also chemical kinds; higher taxa;

species, biological; taxa, biological
naturalness. See natural kinds: as natural; taxa,

biological: naturalness of; vernacular
terms: as natural-kind terms

Natural Selection, by Darwin, 157
Neale, Stephen, 117
necessity. See analyticity; a posteriori

necessity; causal theory of reference:
connection to necessity and analyticity;
discovery of necessity; essences; identity
statements

Nersessian, Nancy, 191n10
neutral language, 135, 192n17
Newton, Isaac, 144
non-Euclidean geometries. See triangles

O’Brien, Lucy, xi
O’Brien, Stephen J., 32, 83–4, 186n19,

191n9
O’Hara, Robert, 80
Okasha, S., 184n2
onions, 27–31
open texture, 96–7, 110, 118, 158–9. See also

vagueness
Origin of Species, 115, 121–2, 125
Osborn, Henry Fairfield, 7
ostension, 12–13

Panthera tigris. See tigers
Papineau, David, 118, 196n6
paradigm, Kuhnian, 192n15, 194n23
partial reference, 144, 196n6. See also

vagueness
Pasteur, Louis, 136, 194n27
Paterson, H., 56
pattern cladism, 178n13, 184n2
Patterson, Colin, 88–9, 185n7
pheneticism, 178n13, 184n2, 186n17
phylogenetic essences. See essences: of

species, higher taxa, and clades
phylogenetic species concept. See species,

biological: discovering essences of
Plantinga, Alvin, 197n14
Platts, Mark, 8, 18, 178n12
platypus. See monotremes
pluralism, 74–5, 82
Poncinie, Lawrence, 25
progress, scientific, 2–3, 114–15, 121–48

passim
properties

related to kinds, 15–16
role in reference, 42–3, 65, 92–103 passim,

189n7 (see also description theory of
reference; externalism)

protium. See Deuterium Earth
Putnam, Hilary, 13, 18, 25–6, 31, 42–3, 49–50,

62, 64–5, 70, 91–5, 97–8, 100, 102–4,
106–7, 110, 112, 117–19, 129, 155, 165,
168, 170, 175n5, 176n4, 177n4, 182n3,
183nn8,11, 187n28, 188nn28,2,
190nn9,11, 191nn6,8, 196nn3,5,6,
197n14, 199nn23,24

qua problem, 4–7, 175n6
Quine, W. V., 3–4, 147, 150–1, 160–1, 163–5,

169, 173, 196nn1,3, 197nn12,15,
198nn17,18,19

Quineanism, 4, 148–51, 154–5, 158–9, 163,
165, 167, 172–3, 196n3, 197n12, 199n24

quotation marks, use in text, 184–5n4

ranking. See taxa, biological: ranking
Redi, Francesco, 136, 147
reductionism in biology, 138–9
reference. See causal theory of reference;

descriptive theory of reference;
externalism; fixing the reference;
language change; properties: role in
reference; vagueness

Reid, E. Waymouth, 142
Reid, Jasper, 197n10
Riemann, Bernhard, 153
Reimer, Marga, 184n2
revision. See unrevisability
revolutions. See scientific revolutions
Rey, Georges, 197n14
Ridley, Mark, 52–4, 80, 186n13
Riggs, Elmer, 37, 45
rigidity

de facto and de jure, 45–8
distinguished from causal grounding,

42–3
and necessity of identity, 33–50, 160,

165–8
Ritvo, Harriet, 145
rodents. See guinea pigs
Rorty, Richard, 140
Rosen, Donn Eric, 80, 86
Rosenberg, Alexander, 22
Rosenfeld, Stuart, 178n11
ruby, 101–2
Rudler, Frederick William, 99–100
Ruse, Michael, xii, 17, 22, 140, 176n3, 177n4,

178n10, 179n16, 184n2

Sainsbury, Mark, 195n32
Salmon, Merrilee, 134
Salmon, Nathan, 182n1, 183n7
Sankey, Howard, 116, 143–4, 191nn6,7
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Scheffler, Israel, 191n6
Schliesser, Eric, xii
Schloegel, Judy Johns, 74
Schultz, Stanley, 142, 195n29
Schwartz, Steven P., 39, 48, 183nn6,8
scientific revolutions, 121, 126, 128, 134, 142,

194n23
Segal, Gabriel, 175n4
Shapere, Dudley, 117, 191n5, 195n31,

196n6
Sidelle, Alan, 165, 183n7
Simpson, G. G., 67, 77, 86–7, 186n15
skepticism

and fallibilism, possibility of revision (see
unrevisability)

of incommensurability theorists, 112,
128–9, 135, 137 (see also progress,
scientific)

Smith, Hobart, 73
Smith, Peter, 193n19, 196nn7,8
Sneath, Peter, 186n17
Sober, Elliot, 162, 197n14
social construction, science as, 140–1
Sokal, Robert, 186n17
special creationism. See Darwinian revolution
species, biological

baptism of ‘species’, 121
discovering essences of, 70–6, 85–7
distinguished from higher taxa, 175n1
and essentialism, 11–13, 52–62
as historically connected, 10–12
as individuals, 9–17
as kinds, 9–17
and special creationism, evolutionism,

121–35, 147–8, 155–6
and vagueness, 156–9
See also taxa

species of minerals, 102
Stamos, David, 176n3, 178n10
statements, 161
Sterelny, Kim, 94, 175n6, 176n3, 191n7,

198n17
Stevens, P. F., 186n18
Steward, Helen, 109
Stjernfelt, Frederik, 139
straight lines. See triangles
Structure of Scientific Revolutions,

191n11
Swoyer, Chris, 177n8
synonymy, 161–8, 197nn13,15
synthetic statements. See analyticity
systematics. See taxonomy

taxa, biological
higher taxa distinguished from species,

175n1
laws about, 13–14

naturalness of, 17–27 passim, 72–3, 81,
186n19

ranking, 175n1, 180n21, 186n19
See also higher taxa; species

taxonomy
and cartography, 80–1
and competing schools, 20–2, 70–83
See also cladism; pattern cladism;

pheneticism
Teller, Paul, 94
Templeton, Alan, 86
Tennant, Smithson, 101
theoretical identity statements. See identity

statements: theoretical
theory change

absence of (see language change: without
theory change)

distinguished from language change (see
meaning change–theory change
distinction)

with language change, 90–1, 111, 146–7,
150–9, 172

without language change, 129–31, 135–6,
147 (see also discovery)

theorymeaning change, 151, 155
Thunder-Lizardosaurus, 166–7
tigers, 51–62 passim, 71–2
Tooley, M., 14
topaz, 102
translation

and incommensurability, 143–6
indeterminacy of, 151

triangles, 151–4, 159
truth

by convention, 163
by definition, 122, 127, 155, 158
degrees of, on precisifications, etc., 131,

157, 193n20, 198n16, 199n25
logical, 160–1, 197n13
and scientific progress, 128–9, 194n23

Twin Earth. See XYZ
type specimens, 5–6, 184n14
‘Tyrannosaurus rex’

coining of, 5–7
See also birds

Unger, Peter, 23
unrevisability, 161–3, 168, 171–2

vagueness
accounts of, 131, 157, 193n20
and conflicting conditions for reference,

123–5, 156–8, 196nn6,9, 197n10
on different theories of reference, 116,

118–20
and inevitability of scientific conclusions,

140
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and language change, 67, 82–3, 90–1, 93,
96–102, 109–10, 116, 118–20, 123–35
passim, 139–40, 157–9 (see also
discovery of necessity)

multidimensional, 156
and progress with refinement, 131–5 (see

also progress, scientific)
See also indeterminacy

Van Brakel, J., 25, 143, 181n27
Van Valen, L., 56, 78, 86
varietal names for minerals, 102
variety, in biological systematics, 121–2, 125,

130
vernacular terms

as natural-kind terms, 27–32
and scientific discovery, 27–32, 87–90 (see

also division of linguistic labor)
Vestiges of the Natural History of Creation,

by R. Chambers, 130, 193n18
vitalism, 136–42

Waismann, Friedrich, 188n4
Walker, James, xi, 186n21
Ward, Fred and Charlotte, 95–6,

188nn2,3,5
water, 92–4, 100–1, 103–10, 189nn6,7
Watson, Hewett C., 122, 125, 155, 192n13,

196n9
Whewell, W., 179n16
Wiley, E. O., 86, 184n15, 185n7
Wilkerson, T. E., 179n19
Willmann, Rainer, 53
Wilson, Jack, 17, 178n12
Wöhler, Friedrich, 194n27
Wolfram, Sybil, 8, 86, 178n11
Wollaston, Thomas Vernon, 122, 126–7
worlds. See scientific revolutions

XYZ, 92–5, 100, 189n7

yü. See jade
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